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LIST OF DEFINITIONS 

 

In this Particular Specification, the following defined terms shall have the meanings ascribed 

to them below: 

 

Access Date “Access Dates” are dates that are to be achieved by other than 

the Contractor and which are considered to be essential to the 

successful completion of the Contract to the planned schedule. 

Availability “Availability” The probability that an item will be in a state to 

perform a required function under given conditions, at a given 

instant in time or over a time interval, assuming that the given 

external resources are provided. 

Commissioner “Commissioner” means the Commissioner of Metro Rail 

Safety, as appointed in accordance with the O&M Act. 

COD “COD” means the Commercial Operations Date of the Project 

after completion of Service Trials and after certification for safe 

operations by the Commissioner of Metro Rail Safety. 

Commissioning “Commissioning” means the process of setting to work the 

complete system through a series of onsite tests that 

demonstrate the installation and performance in accordance 

with the specified criteria. 

Corrective Maintenance “Corrective Maintenance” Maintenance performed to correct 

the occurrence of an equipment or system fault. 

Day “Day” means calendar day unless expressly stated otherwise. 

Defects “Defects” means any defect whether latent or patent in design, 

engineering, manufacturing, workmanship, material or any 

failure of a part of the works to comply in all respects with the 

employer’s requirements. 

Defined Area “Defined Area” means an area within which Works Trains will 

be operated and the Employer’s defined area working safety 

rules will apply. 

Factory Acceptance Tests “Factory Acceptance Tests” means the tests to be performed at 

the Contractor’s factories prior to delivery to the Site to verify 

compliance with the Specification and quality standards 

Failure “Failure” A failure is an event, which causes loss of function or 

performance within any part of the Platform Screen Doors and 
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requires a maintenance intervention to restore full functionality 

and performance. 

Installation Tests “Installation Tests” means the tests to be performed to verify 

the conformity of completion of an installation prior to the start 

of Commissioning. Installation Tests do not form part of the 

Site Acceptance Tests to be performed by the Contractor in 

order to achieve Employer’s Taking Over of the Works or any 

Section however they must be successfully completed before 

the Site Acceptance Tests can commence. 

Key Dates “Key Dates” are dates which are to be achieved by the 

Contractor and which are considered to be essential to the 

successful completion of the project to the planned schedule. 

MCBF A "Cycle" is defined as one complete PSD open/close sequence. 

The Total No. of PSD Cycles operated shall be used for the 

calculation of MCBF.  

MTBMA The average time between maintenance being required on a 

piece of equipment, system or sub-system. 

O&M Act “O&M Act” means the Operations & Maintenance Act 

applicable to Pune Metro 

Platform Screen Gates  “Platform Screen Gates” means half height platform screen 

door system consisting of minimum 1700 mm high screen doors 

(bi-parting doors and fixed screens) and end return doors with 

associated control and operating systems.  

Platform Screen Doors 

(PSD) 

“Platform Screen Doors (PSD)” means full height platform 

screen door system consisting of minimum 2150 mm high 

screen doors (bi-parting doors, EED and fixed screens) and end 

return doors with associated control and operating systems. 

Preventive Maintenance “Preventive Maintenance” Periodic or regular maintenance 

performed in order to pre-empt the occurrence of equipment 

faults in the future. This shall include First, Second and Third-

Line Maintenance. 

Reliability “Reliability” The measure of ability to rely upon equipment and 

systems to perform their intended function. 

Quality Control Point “Quality Control Point” means a point in time when a notice or 

other document is to be submitted to the Engineer in accordance 

with the Contract before the Contractor can commence, proceed 

with or terminate an activity. 

Quality Hold Point “Quality Hold Point” means a point in time when a notice of no 

objection by the Engineer is required. 
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System Acceptance Tests “System Acceptance Tests” means the functional tests to be 

performed on components and parts of systems to meet the 

specified criteria and those tests that demonstrate the 

performance of the installation/ equipment to the requirements 

detailed in PS.  

Service Trial “Service Trial” means the phase after completion of the 

Commissioning Test (System Acceptance Tests) where the 

training and operating procedures are validated through the 

running of the trains to the published timetable. 

Specification (the)” “Specification (the)” means the aggregate sum of the 

documents and any amendments thereto, issued to Bidders by 

the Employer as part of the Tender process before the final date 

for submission of Tenders. 

Specification (this) “Specification (this)” means the particular document within 

which the reference is made. 

Validation “Validation” means the process of confirmation by examination 

and provision of objective evidence that the application 

produced achieves the particular requirements specified. 

Works “Works” All labour, materials and equipment to be fitted into 

the stations and elevated structures constructed by the 

Employer’s Civil Contractors by the Contractor, necessary to 

implement the requirements of the Contract. 
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CHAPTER 1 

1 INTRODUCTION 

1.1 General 

1.1.1 This Particular Specification (PS) sets out the objectives, guidelines and 

technical requirements applicable to the Full Height Platform Screen Doors 

(PSD) at the 5 Underground Stations in Pune Metro. 

1.1.2 The work to be executed under this contract include the Design, Detailed 

Engineering, coordination, construction and testing of, validation, manufacture, 

supply, transportation, delivery and storage at site, installation, testing, 

performance verification and demonstration of system and equipment, 

integration, commissioning, maintenance trial runs, supply of Contract spares, 

training of staff, Operation and Maintenance documentation and co-ordination 

with Designated Contractors for a complete System necessary to deliver the 

requirements of the Contract and rectification of defects during the Defects 

Liability Period of the complete PSD systems used in North-South Corridor 

Underground Section of Pune Metro Rail. 

1.2 Relevant Documents 

1.2.1 This PS shall be read in conjunction with the General Specifications (GS), 

Employer’s Drawings and any other document forming part of the Contract. 

1.2.2 In the event of a conflict between the GS and the PS, the requirements of the PS 

shall prevail. 

1.2.3 In the event of a conflict between the PS and any other standards or 

specifications quoted in the PS, the requirements of the PS shall prevail. 

1.2.4 Notwithstanding the contents of Sections 1.2.2 and 1.2.3 above, the Contractor 

shall always immediately seek advice from the Engineer in the event of conflict 

between specifications. 

1.2.5 The order of preference pertaining to Technical Requirements/ Specifications is 

as under, with 1.2.5 (a) having the highest priority  

(a) Particular Specifications and its Appendices 

(b) General Specifications and its Appendices 

(c) Indian Railway Standards 

(d) International Standards referenced herein 
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(e) Metro railways General rules 2013 or latest version 

(f) Other International Standards 

1.3 Relevant Codes and Standards 

1.3.1 The engineering of the PSD and its Operation and Maintenance shall, in general, 

comply with the recommendations Latest Version of NFPA-130 or ‘Standard for 

Fixed Guide way - Transit and Passenger Rail Systems’. 

1.3.2 Throughout the Specifications, reference is made to Codes and Standards which 

establish the quality of workmanship and materials, and which establish methods 

for testing and reporting on the pertinent characteristics. Where a specific 

Standard or Code is quoted in the Specifications, it may be substituted with an 

equivalent International Standard or Code when accepted by the Employer. 

1.3.3 Where Government Regulations (General Rules of Metro), local Ordinances, 

Codes and Standards affect the choice of plant, materials or equipment, the plant 

materials or equipment supplied shall comply with all relevant sections of such 

regulations even though no particular reference may be mentioned in this 

Specification. 

1.3.4 The Contractor shall design and execute his Works in compliance with ‘Safety, 

Health and Environment Manual’. 

1.3.5 It is the Contractor’s responsibility to provide new materials and workmanship 

which meet or exceed ‘Standards’ or ‘Codes’ which are approved by the 

Employer. 

1.3.6 The PSD system and their constituent parts shall comply with the relevant latest 

version of British Standards (BS), European Standards (EN), International 

Electromechanical Commission (IEC) standards, International Standards 

Organisation (ISO) and other international standards that are widely accepted. A 

non-exhaustive list of some standards is given below: 

 

 

STANDARDS SUBJECT 

EN 50126, EN 50128 and EN 50129 Safety and Reliability, Availability, 

Maintainability 

EN 12650-1 Mechanical system 
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STANDARDS SUBJECT 

EN 50155 Electronic system 

IEC 60364 and other relevant IEEE protocols Electrical system: 

ISO 9001 Quality standard 

EN 12453, EN 14752 Mechanical load tests 

EN 50121-4, EN 61000-4-2-95, EN 61000-4-

3-97, EN 61000-4-4-95, EN 61000-4-5-95, 

EN 61000-4-6-96, EN 61000-4-8-93, EN 

61000-4-11-94, IEC 60801 (part 2) 

EMC tests: 

IEC 60068-3-4, EN60068-2-1, EN 50125-3 Climatic tests 

EN 50125-3, EN 60068-2-27, EN 61373 Vibration tests 

EN 12207 Air Permeability Classification 

EN 50122 – 1 Earthing and Bonding 

MIL-HDBK217F Reliability Prediction of Electronic 

Equipment 

EN 60529 Protection class IP code 

IEC 60754 -2 Cable no corrosive smoke emission 

IEC 62305 Lightning and Surge Protection 

IEC 479 – 1 Effect of Current on Human Beings and 

Livestock 

EN ISO 12100-1:2003 Safety of machinery — Basic concepts, 

general principles for design — Part 1: 

Basic Terminology, methodology 

BS 6206 Glazing - Impact performance 

requirements for flat safety glass and 

safety plastics for use in buildings 

EN 1461 Welded Steel Construction Hot dipped 

Galvanized (70 microns minimum) 

corrosion protection for Structural Steel 

Works 

BS7671 IEE wiring regulations 

BS7211 or BS6724 Power cables will be Low Smoke Zero 

Halogen (LSZH) 

BS 729 Galvanizing 

BS 1452 Cast Iron 

BS 3900 & BS 6150 Painting 

BS 5950  Structural Tolerances 

BS 5512 (ISO 281) Dynamic Load Ratings and rating life of 

rolling bearings 

BS 5135, BS 4870 and BS 639 Welding 

BS 4395 High strength friction grip bolts and nuts 
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STANDARDS SUBJECT 

BS 4190 and BS 3692 Bolts, Screws and Nuts 

BS 1432 and BS 1977 Copper 

BS 7854 Mechanical vibration – Evaluation of 

Machine Vibration by measurements on 

non-rotating parts 

MIL-STD-109C Quality Assurance Terms and Definitions 

NFPA 130 Fixed Guide Way Transit System 

NFF 63826 Halogen free cables 

NFF 16101 and DIN 5510-2 Fire Behaviour – material choosing 

IRS S35/93, IRS S63/89 Amd 5 and IRS 

TC30/05 

Cables 

EN10025 Steel 

ASCE 21.3 (2008) Automated People Mover Standards,  

Part 3 

Table 1: List of Standards applicable to PSD 

(i) The glazing shall conform to Class A as stated in Clause 4 of BS 6206 

when subjected to the tests described in the standard. 

(ii) The Contractor shall conduct the impact tests in accordance with the 

relevant clauses of BS 6206, but the size of the test sample for all 

thicknesses shall be taken as the largest pane of glass in the system. 

(iii) Additional requirements imposed by statutory or government authorities 

not Listed above shall be complied with. 

(iv) The Contractor shall also comply with the “Guidelines and space standard 

for Barrier Free Built Environment for Disables and Elderly Persons” 

published by C.P.W.D. (Central Public Works Department). India or 

equivalent international standard. 

(v) The Contractor shall make available at site all relevant Indian Standard 

Codes of practice, and CPWD Specifications and IRS & IRC Codes as 

applicable and other relevant International Standards. Wherever Indian 

Standards do not cover some particular aspects of design/construction, 

relevant International Standards will be referred to. 
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(vi) In case of discrepancy among Standard Codes of Practice viz. IS, IRS, 

CPWD, IRC, IEC, BS, UL, DIN, the decision of Engineer will be final 

and binding. 

(vii) The levels, measurements and other information concerning the existing 

site that shall be shown on the Tender drawings are believed to be correct, 

but the Contractor should verify them for himself. 

1.3.8 Climate, Operating Conditions 

1.3.8.1 All equipment and materials shall be fully tropicalized and suitable for use in 

PUNE local climate and operating conditions as specified in GS. 

1.3.8.2 Climatic and Environmental Conditions 

The extreme climatic and environmental conditions observed in Pune during the 

past 15 years are given below: 

 

Description Values 

• Maximum ambient temperature: 42.5ºC 

• Minimum ambient temperature: 2.5ºC 

• Solar radiation: 5.44 kWH/m2 

• Relative humidity: 82% saturation during rainy season 

• Rainfall: Rain generally occurs from June to October. Average annual rainfall is 

approximately 722mm. 

• Atmosphere: Dusty during hot season Hot & humid 

• Wind speed: 39 m/sec 

• SO2 level in atmosphere: 6.39 μg/m3 

• NOx level in atmosphere: 7.8 μg/m3 

• Respiratory Suspended Particles Matter in atmosphere ((RSSPM): 𝑃𝑀2.5 

• Total Suspended Particles Matter in atmosphere (TSPM): 𝑃𝑀10 

• Altitude: 560m above mean sea level 

• Conditions in stations: All underground stations will be fully air-conditioned 

Above ground stations shall have air-conditioning in certain designated rooms  

 

 

 

 

Note: Contractor shall obtain data with respect to the above for the last 30 years 

from meteorological office of Pune during design phase and shall 

consider the same as per prevailing best metro rail industry practice. 
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(i) The PSD System must be able to operate normally regardless of the 

external conditions. They must also be so designed as to avoid abnormal 

wear due to adverse weather. 

(ii) In addition to the climatic aspect of the surrounding air, allowance must 

be made for a variety of products carried in the air such as greasy, 

conducting dust, textile fluff, long fibres, various papers and sulphuric gas. 

(iii) Environmental Conditions in Tunnel: 

(a) Tunnel ventilation is achieved primarily by the movement of vehicles 

inside the tunnel under normal working conditions. The relief of the 

piston effect generated by the train is achieved by means of draft relief 

shafts. Tunnel ventilation fans installed at each end of each station will 

be used to provide supplementary ventilation at times of high 

temperature, and under congested traffic or emergency conditions. 

These fans will provide reversible airflow and will intake from, and 

exhaust to the outside through ventilation shafts. The maximum 

design temperature inside the tunnel is expected to be 46°C under 

congested conditions. 

(b) Under emergency conditions of tunnel fire, the tunnel ventilation 

system will be used for smoke extraction by operating tunnel fans in 

push-pull mode. The allowable maximum temperature inside the 

tunnel during such smoke extraction will be below 60°C. 

(c) Track-way exhaust systems will be provided to extract a portion of 

train-generated heat while the train is within the bounds of a station. 

During normal conditions, under-platform exhaust as well as over-

track-way exhaust fans will operate. In addition, control of these fans 

shall be possible during congested and emergency conditions for the 

purpose of aiding tunnel ventilation and providing additional smoke 

removal capability for the station and tunnel. During emergency fire 

conditions within a station, the station air handling system will be 

operated to supplement smoke removal. 

(d) Tunnel walls may be wet and seepage water will normally be present 

in the invert. PSD System supplied must therefore be capable of 

withstanding the effects of seepage and continue to operate in such 

wet and humid conditions.  
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1.3.9 Electricity Supply 

(i) The Contractor shall submit to the Engineer electrical requirements for 

each Platform of all equipment offered and shall be responsible for any 

modifications/upgrading and expenses incurred as a result of increased 

electrical requirements of his equipment, whether arising from coordinated 

services effort or otherwise.  

(ii) Unless otherwise specified, the Contractor shall be aware of the following 

nominal ratings of Uninterrupted Power Supply to PSD equipment: 

Voltage : 415V (for 3-phase electrical supply) 

Frequency : 50 Hz +1% 

(iii) All equipment shall be suitable for these ratings or the part of the 

installation concerned. 

(iv) Step-down transformers or AC/DC converters shall be provided by the 

Contractor for power supplies to his own control equipment/system, unless 

otherwise specified. 

1.4 Requirements 

1.4.1 The PSD System shall be designed, manufactured, supplied, installed, 

integrated, tested and commissioned by the Contractor under the contract and 

shall meet all performance and functional requirements as defined in the 

specifications, the Engineer shall review the Contractor’s proposed engineering 

and equipment for assurances for Reliability, Availability, Maintainability and 

Safety. 

1.4.2 The Contractor shall develop his own detailed engineering to meet the 

Employer’s requirements outlined in the Contract for the safe and reliable 

operation of passenger services. The scope of work shall be proposed by the 

Contractor and approved by the Engineer to supervise and assess all of the 

Contractor’s RAMS activities. 

1.4.3 The Contractor shall be responsible for the engineering services and shall satisfy 

himself that the sizes, ratings and quantities of equipment meet the requirements 

as specified in the Contract. The Contractor shall conduct simulations to ensure 

that the systems engineering meets the Employer’s requirements in terms of 

capacity and reliability. 
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1.4.4 All systems and equipment to be used for PMRP shall be designed for operation, 

taking into account the local climatic conditions and shall be proven. 

1.4.5 The Contractor shall be responsible to develop and coordinate the Interface 

Management Plan as specified in the Contract. The Contractor shall make all 

necessary provisions to define and develop compatible interfaces between PSD 

system, Station Detailed Design, Rolling Stock, Signalling system, 

Telecommunications System, Power Supply and Traction, Earthing & Bonding 

system etc. The Contractor will have to interface with other designated 

Contractors. 

1.4.6 Where the Contractor identifies conflicts between any element of his Works and 

other works, which may result in safety hazards, poor access, equipment 

interference, routing problems, poor maintenance provisions or general bad 

practice, the Contractor shall submit proposals to the Engineer for approval to 

overcome the conflict. 

1.4.7 The Contractor shall submit his engineering design for review and/or approval 

of the Engineer in progressive stages. The engineering process shall consist of 

three submittals: Conceptual, Preliminary and Final. The Contractor shall 

demonstrate the integration of all systems by test before or during service trials. 

1.4.8 In addition to the engineering design submittals, the Contractor shall submit all 

drawings, specifications, simulation reports, calculations and assumptions, and 

the like, which represent the final constructed works. The As-Built drawings 

shall be dimensioned and sufficiently detailed to support any modifications to 

the constructed Works, extensions, and the investigation of abnormal or unsafe 

incidents. 

1.4.9 All original copies of test documents shall be submitted to the Engineer for his 

records. 

1.4.10 Before commissioning of PSD, the Contractor is required to certify his 

engineering is fit for operation and safe for passenger use. The Government 

appointed Commissioner of Metro Rail Safety shall inspect and test the 

engineering design, equipment and installation and recommend the Government 

to sanction the work to commence passenger rail services. The Government 

approval is necessary to commence commercial operations. 

1.4.11 The Contractor shall provide necessary support and documents (viz SIL 

certification, safety case, type test results etc.) required including compliance for 
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getting safety worthiness of the complete PSD System certified from Indian 

Authorities viz. Railway Board, RDSO, Commissioner of Metro Rail Safety, 

Government Agencies. Also, to fully cooperate with the Utility Companies, 

Emergency Services (police, fire and ambulance services) and the like, in the 

pursuance of the necessary certification. 

1.5 Engineering Philosophy and Requirements 

1.5.1 Systems design and equipment shall be having proven in-service design. 

(i) The Contractor shall develop the engineering design based on the 

specifications, drawings, with proven and reliable design practices. The 

design with all technical data and calculations shall be submitted to the 

Engineer for his review of the quality of equipment to be supplied and 

reliability in service. 

(ii) The Sub-systems and equipment proposed by the Contractor shall have 

been in service and shall have been: 

(a) field proven with past successful applications references 

(b) conforming to relevant international standards 

(iii) Adequate margin shall be built into the design to protect against the high 

ambient temperatures, the seasonal humidity, the corrosive conditions, and 

the effects of lightning strikes, etc. prevailing in Pune. 

(iv) The Contractor shall adopt a structured, modular and top-down approach 

for the design and exercise proper design control to ensure that the designs 

are in accordance with the requirements given in the Specifications. 

(v) The System shall be designed for continuous operation (GoA2/ATO/ATP) 

for all time. 

1.5.2 Engineering drawings and documents 

(i) The Contractor shall submit his system engineering in three stages for the 

review by the Engineer, as follows: 

(a) The Conceptual Engineering submission shall include the 

Engineering Submission Programme; each system outline design 

and equipment specifications, Standards, Interface Management 

Plan, Quality Management Plan, Quality Assurance Plans, Systems 

Assurance Plans, EMC Plan, RAMS management plan, Time 

schedule, simulation tools, calculations and assumptions, Software 
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Programmes, third party co-ordination arrangements, and the like, 

necessary for the Works, to enable the Engineer to have a complete 

understanding of the equipment and system arrangement to be 

provided. 

(b) The Preliminary Engineering submission shall include the detailed 

engineering drawings and Software Programmes for each subsystem 

and coordinated interface requirements, to enable the Employer to 

have a complete understanding of the detail engineering of the 

system arrangements. 

(c) The Final Engineering submission shall include the systems detail 

engineering documents, including the integration of all interfaces, all 

engineering management plans, manufacturing and installation 

programmes. 

(ii) The testing and commissioning specifications, plans and procedures are to 

be designed to verify that final installation is fit for passenger use. During 

test and trial running, the operation & maintenance requirements shall be 

demonstrated and simulated emergency scenarios conducted in 

conjunction with the emergency service authorities. RAM demonstration 

tests shall be undertaken during the Service Trials and during the initial 

years of revenue service as per RAMS management and demonstration 

plan. 

1.5.3 Engineering Design Review 

(i) The Contractor shall ensure that all engineering design submissions are 

accurate, fully compliant, relevant and of good quality before they are 

submitted to the Engineer for review. 

(ii) The Engineer will complete his review of the submission within 14 

calendar days. Within 10 working days of the receipt of the Engineer’s 

comments the Contractor shall submit his proposal for implementation in 

the next submissions. Where the comments are minor, such proposal may 

be clarified by calculations, part prints etc. acceptable to Engineer and 

included in the Contractor’s next submission. Should the Engineer deem 

the submission to be unacceptable, the Contractor shall revise and re-

submit the entire submission within two weeks, unless otherwise agreed 

with Engineer. After Engineer’s review of the engineering submissions, 
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the Contractor shall update the documentation incorporating Engineer’s 

observations and also other design requirements. For all subsequent 

submissions, the Contractor shall demonstrate that all the previous 

comments by Engineer have been incorporated. The comments previously 

issued by Engineer shall also become parts of the submission. 

(iii) The Contractor shall submit detailed engineering calculations and 

supporting drawings, documents, etc., for the applicable subsystems to the 

Engineer for review. The engineering calculations shall demonstrate that 

the Contractor’s engineering fully complies with the requirements given 

in the Specifications. The engineering calculations shall further 

demonstrate that the ratings, capacity and quantity of the proposed 

equipment are adequate as per contractual requirements. 

(iv) The Contractor shall carry out engineering design review meetings with 

the Engineer at the appropriate engineering stages with at least one slated 

prior to the conclusion of the Conceptual engineering, preliminary 

engineering and the Final engineering. The Contractor shall include 

presentation of his engineering at the meeting and demonstrate how his 

engineering complies fully with all aspects of system requirements. The 

Engineer’s comments thereto shall be recorded and duly incorporated in 

the engineering. 

(v) Employer may consider deputing Engineer to Contractor’s engineering 

office/ premises/ site for requisite duration with a view to expedite 

finalization of designs. 

(vi) The following issues shall be addressed during each of the engineering 

design review meetings: 

(a) Reliability, Availability, Maintainability and Safety (RAMS) 

(b) Ergonomics and Human Factor Engineering 

(c) Engineering Progress 

(d) Interface Issues 

1.5.4 Engineer’s Response - As specified in General Specifications. 

1.5.6 As-Built Drawings - As specified in General Specifications. 
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1.6 Project Management plan 

1.6.1 As mentioned in the General Specifications the Contractor shall develop and 

submit to the Engineer a project management plan to define the plans for 

Interface, Construction & Installation, Commissioning, Maintenance, DLP, 

Training and spares etc. 

1.7 Work Programme 

1.7.1 Work programme shall be developed and submitted to the Engineer to explain 

the design, manufacturing, supply, installation, testing & commissioning, 

integrated testing & commissioning, training, Safety plan and RAM 

demonstration activities. 

1.8 Key Dates 

The key dates applicable are given in the Appendix H of this specification. 

1.9 Progress Meetings 

1.9.1 The Engineer will chair progress meetings every month with the Contractor. 

These meetings will be held at dates and times to be advised by the Engineer. 

1.9.2 The Engineer may convene at his discretion, at any time upon reasonable notice 

to the Contractor, any meeting, either on or off the Site, to discuss and address 

any aspect of the Works or the Contract. The Contractor shall attend any such 

meetings convened by the Engineer. 

1.9.3 Senior personnel shall attend meetings from the Contractor who shall arrive 

properly briefed for all aspects of the meeting and shall be empowered to make 

executive decisions in respect of the execution of the Works. 

1.10 Quarterly Review Meetings 

1.10.1  The Engineer may convene Quarterly Review Meetings at Pune at 

approximately three-monthly intervals. The Engineer will notify the Contractor 

the date of such Quarterly Review Meetings. 

 

End of Chapter 1 
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CHAPTER 2 

2 OVERVIEWS OF THE PROJECT 

2.1 General 

2.1.1 This Chapter gives an overview of the Project. Information provided in this 

Chapter is for reference purposes only. For additional details refer to General 

Specifications. 

2.2 Project Stages 

Maharashtra Metro Rail Corporation Limited (Maha-Metro) is a Special 

Purpose Vehicle (SPV) responsible for implementing Pune Metro Rail Project 

which includes construction of Viaduct, Metro Stations, Depots and other 

structures for operational requirements. Pune Metro Rail Project is consisting 

of 33.207 km metro corridor, 30 stations and 2 depots, namely at Hill View 

Park Car Depot and Range Hill. The entire stretch will be divided into 2 

alignments or corridors known as North-South corridor and East-West 

corridor. 

The salient features of Pune Metro Rail Project are as below: - 

SN FEATURES 

1 Track Gauge (nominal) with UIC 60 Rails: 1435 mm 

2 Route Length between dead ends: N-S Corridor: 16.59 kms, E-W Corridor: 

16.6 kms 

3 No. of Stations: 30 

4 Typical Dwell Time: 30 sec; which shall be further optimized 

5 Traction Supply: 25 kV AC Overhead system 

6 Revenue Service Hours: 0500 Hrs to 2300 Hrs Normal service days 

7 Rolling Stock: Air-conditioned, 3-Car, max 2.9 Meters wide, about 68 

Meters Long, 16 Ton Maximum Axle Load; it may get upgraded to 6-Car 

train in future. 

8 OCC at Range Hill and BCC at Civil Court. 

9 Depot: Vanaz (EW) and at Range Hill (NS), both having DCC 

Table 2: Salient Feature 
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2.2.1 It is envisaged that there may be 4 stages of commissioning to revenue service, 

the proposed 4 stages are: - 

 

Stage 

Sectio

n 

Name 

From-To 

Lengt

h (in 

Kms) 

No. 

of 

Stati

ons 

Reach

I 

NS/1 

Sectio

n 

PCMC (incl.) to Range Hill (incl.) [includes 

Depot] 
11.54 9 

Reach 

II 

EW/1 

Sectio

n 

Vanaz (incl.) to Civil Court (incl.) [includes 

Depot] 
7.46 9 

Reach

III 

EW/2 

Sectio

n 

Civil Court (excl.) to Ramwadi (incl.) 7.81 7 

Reach

IV 

NS/2 

Sectio

n 

Range Hill (excl.) to Swargate (incl.) 6.45 5 

Table 3: PUNE METRO RAIL PROJECT Phase-I Stages 

  

2.2.3 Line diagram indicating stations and turnouts may be seen in Schedule of 

Employer’s Drawings specified in Appendix B. 

2.3 Corridors  

2.3.1 East-West Corridor 

2.3.1.1 There are 6 interlocked stations on this line and these stations are Vanaz, 

Garware College, Civil Court, Mangal war Peth ,Bund Station  and Ramwadi 

2.3.1.2 The OCC is located at Range Hill and the BCC is located at Civil Court.  
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2.3.1.4 Detail of stations of EW Corridor is listed below: 

 

SN Name of Station 
No. of 

Platforms 

Island/Side 

Platform 

Elevated 

/Underground 

1 Vanaz 2 Side Platform Elevated 

2 Anand Nagar 2 Side Platform Elevated 

3 Ideal Colony 2 Side Platform Elevated 

4 Nal Stop 2 Side Platform Elevated 

5 Garware College 2 Side Platform Elevated 

6 Deccan Gymkhana 2 Side Platform Elevated 

7 
Chhatrapati Sambhaji 

Udyan 
2 Side Platform Elevated 

8 PMC  2 Side Platform Elevated 

9 Civil Court 2 
Island/Side 

Platform 
Elevated 

10 Mangalwar Peth 2 Side Platform Elevated 

11 Pune Railway Station 2 Side Platform Elevated 

12 Ruby Hall clinic 2 Side Platform Elevated 

13 Bund Garden 3 Side Platform Elevated 

14 Yerawada 2 
Side Platform 

Elevated 

15 Kalyani Nagar 2 Side Platform Elevated 

16 Ramwadi 2 Side Platform Elevated 

Table 4: Stations of EW Corridor 

2.3.2 North-South Corridor 
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2.3.2.1 There are 5 interlocked stations  on this line and these stations  are PCMC, 

Phugewadi, Range hill, Civil Court and Swargate 

2.3.2.2 The OCC is located at Range Hill Depot and the BCC is located at Civil Court. 

2.3.2.3 Detail of stations of NS Corridor is listed in below: 

 

SN Name of Station 
No. of 

Platforms 

Island/Side 

Platform 

Elevated 

/Underground 

1 PCMC 2 Side Platform Elevated 

2 
Sant Tukaram 

Nagar 
2 Side Platform Elevated 

3 Bhosari 2 Side Platform Elevated 

4 Kasarwadi 2 Side Platform Elevated 

5 Phugewadi 2 Side Platform Elevated 

6 Dapodi 2 Side Platform Elevated 

7 Bopodi 2 Side Platform Elevated 

8 Khadki 2 Side Platform Elevated 

9 Range Hill 2 SidePlatform Elevated 

10 Shivaji Nagar 2 Island Underground 

11 Civil Court 2 Island Underground 

12 Budhwar Peth 2 Island Underground 

13 Mandai 2 Island Underground 

14 Swargate  2 Island Underground 

Table 5: Stations of NS Corridor 



MAHA-METRO Part 2: Particular Specifications 

 

  Page 32 of 463 

 
 

2.4 Project Description 

2.4.1 The train formations that will run on these lines are of 3 cars which may be 

upgraded to 6 Cars in future. The train stops at the platform of a station 

corresponds to the 3 car/6 car stopping point of the platform as defined by S&TC 

contractor.  The design shall be based on a theoretical headway of 90 secs or 

better in order to permit trains to operate on a sustained headway as described in 

the Particular Specification. Typical length of 3 car Trains will be approximately 

68 meter and of 6 car trains will be approximately 136Meter. The Contractor can 

obtain actual drawing of platform, trains, and actual Normal Stopping Point 

locations from designated Contractors. There are 4 doors installed in one car. 

The Contractor shall use the platform nomenclature in accordance with Table – 

5 & 6 and shall design the PSD Systems with due regard to the specific details 

of entire length of the straight and curved platforms. The Engineer shall notify 

the Contractor of any changes to the Names, Definitions and Abbreviations 

which shall be incorporated into the design by the Contractor during the contract 

period.. 

2.4.2 Traction system in Pune Metro Rail Project is 25kV AC Overhead traction. 

2.4.3 Typical height of Full Height PSD shall be of minimum 2150 mm. Signalling 

system shall be based on Communication based Train Control (CBTC) 

implementing GoA2 train operation. 

2.5 Train Door Parameters 

2.5.1 Indicative parameters of the train doors are as under (Contractor may obtain the 

actual drawings from the employer): 

 

Item Parameter 

Train Consist 3 Car Initially (Future 6 Car) 

Number of train doors per car per side 4 

Number of driver’s cab doors per side To be interfaced with designated 

contractor 

Stopping accuracy under GoA2/ATO + 300 mm of the stopping position 

Table 6: Train Door Parameters 
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2.5.2 The Contractor shall interface with designated Contractors to get the actual 

parameters during the design and execution phase. 

2.5.3 Train Configuration       

2.5.3.1 The train will be used initially in 3 Car Configuration: DMC-TC-DMC (Driving 

Motor Car - Trailer Car - Driving Motor Car) which will be upgraded in future 

to 6 Car configurations The details of the train configuration shall be obtained 

by PSD Contractor through interface with designated Rolling Stock Contractor. 

2.6 Key Challenges 

There are overriding considerations which are of the highest importance in the 

development of the PSD System: 

(i) The PSD System shall be designed by the Contractor to smoothly support 

a close headway operation; 

(ii) The attainment of the reliability, availability, maintainability and safety 

requirements of the System will be verified by analysis, simulation, testing 

and commissioning, and system demonstrations as required in this 

Specification; 

 

End of Chapter 2 
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CHAPTER 3 

3 SCOPE OF THE WORKS 

3.1 General 

3.1.1 The Contractor shall be responsible for the Full Height Platform Screen Door 

System (PSD System) at five underground station platforms of Shivaji Nagar, 

Civil Court, Budhwar Peth, Mandai and Swargate stations for 3 Car’s & also for 

6 Car’s operation in phased manner. In Phase 1 Shivaji Nagar & Civil Court 

stations will be commissioned  In Phase 2 Budhwar Peth, Mandai and Swargate 

stations will be commissioned.  

3.1.2 The scope of the Work includes but not limited to design, supply, manufacture, 

inspection, packing, shipping, transportation, storage, delivery, handling, 

insurance, installation, interfacing, integration, testing & commissioning, 

maintenance support, spares, special tools, test equipment, training, Submission 

of Design and O & M Manuals, other relevant documentation, and Defects 

Liability support  of 2 years  for the PSD system. 

3.1.3 The interface between on-board train control system to PSD system for 

synchronization of train doors and PSD opening and closing, shall be through 

Signalling system. For this, contractor shall interface with the designated 

Signalling Contractor. 

3.1.4 The Contractor shall design the PSD system to mitigate the touch potential and 

take necessary steps in design and installation accordingly. 

3.1.5 Include all civil works associated with Platform Screen Door System works at 

underground stations, also making and painting the civil works in conformity to 

the aesthetics of the station and as per the approval of the Engineer. 

3.1.6 PSD installations shall be located at stations of North South (NS). Each station 

will have different physical arrangements which affect the PSD System. The 

Contractor shall coordinate with the Civil Works Contractors of each station to 

confirm these physical arrangements and any modifications there to prior to the 

finalisation of PSD System design. 

3.1.7 The Contractor shall interface and liaise with other designated Contractors in 

accordance with the requirements given in this PS. 
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3.1.8 Contractor shall draw power from the UPS room provided by S&TC Contractor. 

Contractor shall make arrangement of redundant cable laying (cable with two 

different routes), dressing and termination. Contractor shall provide power 

distribution board with suitable protection and automatic changeover switch. 

3.1.9 The Contractor shall demonstrate compliance to Safety, Electromagnetic 

compatibility, reliability, availability, maintainability and other system 

assurance requirements as mentioned in the corresponding chapters of this PS. 

3.1.10 Deleted. 

3.1.11 Contractor shall be responsible for any cable and equipment for redistribution 

for his purpose. 

3.1.12 Earthing and bonding protection wherever required as specified in this PS. 

3.1.13 The Contractor shall not make use of station lift for any PSD equipment and 

material delivery. 

3.1.14 The Contractor shall submit method statements including duration for 

preparation, stage work, installation, PSD alignment and testing to illustrate 

installation methodology. 

3.1.15 Equipment and Installation shall comply with all relevant Codes, Standards and 

Regulations specified in the Tender document. 

3.1.16 The Contractor shall up-keep and maintain the site area and other equipment 

during Construction and Implementation stage, de-mobilization, clearing of all 

temporary works and facilities after completion of job; as specified in the Tender 

Document. 

3.1.17 Various interfacing works for other Contracts e.g., S&TC, Telecommunication, 

Power Distribution, Track work, Civil works, Rolling Stock etc. shall be but not 

limited to as described below: 

(i) Interface and coordination with other designated Contractors as per 

Interface Scope of works specified in the Tender Documents. 

(ii) Any other item of work as may be required to be carried out for completing 

the work under this Contract in all respects in accordance with the 

provisions of the Contract and/or to ensure the safety of installation during 

and after execution. 

(iii) The Contractor shall provide adequate signage and graphics on the PSD 

System to comply with statutory requirements, for the safe and proper use 

of equipment, and for user’s convenience. 
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(iv) The Contractor shall provide appropriate arrangement of emergency 

panels to secure broken glass area during operation hours for PSD, EED, 

PED, Full Height FS to comply with statutory requirements, for the safe 

and proper use of equipment, and for user’s convenience. 

3.1.18 The Contractor shall provide the 5DBIM model in the format used by PMRP for 

approval before the detailed design. 

3.1.19 Works which are not to be subcontracted by the Contractor shall be as per below:  

(i) Design of PSD system (Mechanical, Electrical, Electronics and 

software for the system) 

(ii) Manufacture of Door Control Unit (DCU) 

(iii) Installation, Testing and Commissioning of PSD system, except civil 

and electrical preparatory works 

3.2 Scope of Supply 

3.2.1 System Components and Interfaces 

3.2.1.1 The PSD System provided by the Contractor shall be complete entities including 

all appurtenances, finishes and components. This shall include all necessary 

structural, semi-structural and architectural elements required to form, 

adequately support, restrain and reinforce the entire PSD installation. 

3.2.1.2 These elements shall have the appropriate properties, and be of adequate design, 

to safely accommodate all the design loads identified herein in addition to PSD 

dead weight, operational and dynamic loads. Maximum allowable deflections of 

the PSD installation are identified herein. 

3.2.1.3 The scope of supply shall include all necessary hardware/ equipment, software, 

accessories, materials, documentation and facilities necessary to meet all 

requirements of the PSD system for the required stations including interfacing 

with Designated Contractors for safe operation. 

The proposed PSD system comprises of all equipment associated with PSD 

system including [but not limited to]: 

(i) Platform Screen Doors (PSDs) including Door Drive Mechanism and 

Door Control Unit; 

(ii) PSD Header Box and Fixed Drive Panel. 

(iii) Emergency Escape Doors (EEDs)  

(iv) Platform End Doors (PEDs)  
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(v) Fixed Screen (FS); 

(vi) PSD station local control Panel (PSL); 

(vii) PSD Central Interface Panel (PSC); 

(viii) Platform Supervisors booth remote Alarm terminal (PSA) at Platform 

Supervisory Booth (PSB) if any. 

(ix) Monitoring and Control terminals in OCC & SCR  

(x) Monitoring and Maintenance system (MMS); 

(xi) Glazing Panels; 

(xii) Indoor equipment (excluding UPS etc.); 

(xiii) Outdoor equipment; 

(xiv) Interfacing equipment; 

(xv) Outdoor cables, Indoor cables and Earthing cables; 

(xvi) Network elements; 

(xvii) All equipment/ items associated along with any interfaces required to 

ensure operation within the performance requirements; 

(xviii) Set of maintenance tools and test equipment with latest calibration 

certificate; 

(xix) Training facilities; 

(xx) All equipment necessary to carry out factory and on-site testing and 

commissioning. 

(xxi) Spare parts along with related software licenses; 

(xxii) All software and hardware required for the PSD system, licenses of all 

applications and Operating System software etc.; 

(xxiii) Any other supply inclusive software & hardware required to provide a 

complete operational PSD system as per approved design; 

3.2.1.4 The Contractor’s scope shall be inclusive of all associated accessories, including 

but not limited to: 

(i) Equipment cabinets, racks & cubicles; 

(ii) Wiring materials; 

(iii) Fixtures, brackets, poles and support for fixing of Contractor’s 

equipment; 

(iv) Foundations and support structure for Contractor’s equipment as well as 

any other fixtures to meet SOD requirements; 

(v) Termination and distribution frames/ boxes; 
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(vi) Connectors and installation materials; 

(vii) Sealing of openings & cut-outs; 

(viii) Power supply equipment/ modules and distribution for Contractor’s 

equipment; 

(ix) Earthing of Contractor’s equipment; Surge and transient protection; 

(x) Integrated Digital Advertisement / Passenger information Display 

Panels/ Screen System/ sub-system on PSDs; 

(xi) Any other item required to provide a complete operational PSD system 

as per approved design; 
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3.3 Scope of Services 

3.3.1 Unless otherwise specified in these specifications, the Contractor’s scope shall 

be inclusive of all associated works and services, including but not limited to: 

(i) Design, manufacture, supply, system assurance, installation, testing, 

commissioning and integration of the PSD system with S&TC interface 

and integrated testing & commissioning with other systems; 

(ii) Presentations, reviews, simulation and audit/ certification support; 

(iii) Packaging, transportation, inspection, storage, handling and upkeep of 

Contractor’s equipment and materials; 

(iv) Obtaining any permit/ license/ approval of the respective agency for any 

activity related to the Contractor’s Works; 

(v) Obtaining licenses from the authorities required for the Works; 

(vi) Safety certificates and Test Reports as per specifications; 

(vii) Interfacing with other Designated Contractors or any nominated 

representative(s) of PMRP; 

(viii) Interface management; 

(ix) Demonstrate compliance to the safety, hazard analysis, EMC, reliability, 

availability, maintainability and other system assurance requirement as 

per this specification; 

(x) Documentation; 

(xi) Training for operations and maintenance staff as per this specification; 

(xii) Preparation of Operation, Maintenance, Installation and Training 

Manuals as per approved guidelines of PMRP; 

(xiii) Decommissioning, removal and/ or disposal of temporary works; 

(xiv) Defects liability support after commissioning as per Contract; 

(xv) Assist and provide all information, documents required by Independent 

RAMS Assessor, if appointed by the Employer; 

(xvi) System operations and maintenance support services; 

(xvii) Providing necessary support and documents required including 

compliance for getting safety worthiness of PSD system certified from 

statutory authorities; 

(xviii) Any other service needed to provide a complete operational PSD system 

as per approved design. 
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3.3.2 The Contractor shall carry out effective interface and co-ordination with the 

Designated Contractors during the Contract Period. 

3.3.3 The Contractor shall endeavour to minimize the Project cost by optimizing his 

requirements of space for technical and operational rooms/ facilities, 

environmental control system, input power, lighting etc. 

3.3.4 All cable containments for Header Box and Fixed Drive Panel shall be provided 

by the PSD Contractor. 

3.4 Access from the Designated Contractors 

3.4.1 The Contractor shall accommodate his equipment in PSD Room/ SER/ OCC/ 

BCC/SCR and interface for space accordingly. 

3.4.2 Contractor shall provide detailed calculation for load on UPS. The power supply 

shall be made available to the Contractor from S&TC Contractor UPS for which 

Contractor shall interface with designated Contractor. Contractor shall provide 

distribution board with suitable protection equipment and lay the cable from 

S&T UPS room to their equipment location. 

3.4.3 The Contractor shall interface with designated Contractors for S&TC and 

Rolling Stock so as to ensure that the PSD system synchronizes both in terms of 

Operation as also provision of suitable indications amongst all the three systems 

namely PSD, S&TC & RS systems. 

3.4.4 The Contractor shall survey the route for cable trays for cabling and shall 

interface with designated Contractor for cable tray requirements for system.  

(i) The cable containment will only be provided at platform side. All trackside 

cable containment and track crossings shall be done by the Contractor.  

(ii) The final routes will be as defined by the designated Station E&M 

Contractors. All cabling and any other cable containment necessary to 

support a complete installation shall be provided by the Contractor. 

(iii) EMC issues with Traction Power Supply/ E&M to be taken care by 

Contractor. Any cabling associated with the PSD dressed in close 

proximity to traction, High-Voltage or Low-Voltage cable shall be tested 

to withstand the Level 3 of EN 61000-4-16. 

3.4.5 For PSD System the Contractor shall provide a proprietary cable management 

system comprising cable trucking, cable trays, cable markers, flexible conduits, 
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identification system, cable strapping/binding accessories, terminal blocks and 

sleeving under the platform coping.  

3.4.6 The Contractor shall also interface with the designated Telecom Contractor to 

obtain the requisite communication channels from the DTS, required for 

networking of the PSD system elements. 

 

End of Chapter 3 
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CHAPTER 4 

4 PERFORMANCE REQUIREMENTS 

4.1 General 

4.1.1 This Specification stipulates the performance requirements for the PSD system 

to be designed, constructed, tested and commissioned by the Contractor. 

4.1.2 PSD system is required to be installed in the immediate vicinity of the track area 

and safety must be ensured at all times, not only for passengers but also for the 

Rolling Stock, as per relevant international safety standard. 

4.1.3 The PSD system shall be designed as per design criteria specified in this PS to 

meet the performance requirement. 

4.2 Quality Assurance 

4.2.1 General 

A Quality Assurance Plan shall be developed and implemented by the Contractor 

as a means of determining compliance with the Employer’s objectives after 

receipt of no-objection certificate. This Plan shall comply with the requirements 

as set out in ISO 9000 series of Quality Management Standards. The Plan shall 

include, but not be limited to, the procedures necessary to ensure that all 

equipment, materials, systems and subsystems are properly specified, 

engineered, purchased, recorded, inspected, installed and tested at all appropriate 

stages. The procedures shall also ensure that handling, storage and delivery 

arrangements are satisfactory. 

4.2.2 Quality Assurance Plan 

(a) The Quality Assurance Plan shall include as a minimum, the following 

functions: - 

(i) Record System: Data and records essential to the operation of the 

Quality Assurance Plan shall be maintained by the Contractor and 

made available to the Engineer upon request. These records shall 

include, design checking, inspection and testing observations and the 

number and type of deficiencies found. In addition, records shall be 

maintained for monitoring work performance, inspection and testing 

which indicate the acceptability of work or products and the remedial 

action taken in connection with deficiencies. 
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(ii) Design Checking System: Engineering design shall only be 

undertaken by appropriately qualified and experienced persons in the 

field. A procedure for checking calculations, assumptions and 

drawing shall be instituted. All design documents shall be signed by 

the author, the checking person(s) and approving person. The 

Contractor shall submit checklists to demonstrate compliance with 

all applicable standards. 

(iii) Inspection Record System: A documentation system to record the 

processes of the Quality Assurance Plan. 

(iv) Calibration System: A system for periodic calibration and control of 

the accuracy of precision instrumentation and gauges employed by 

the Contractor. 

(v) Supplier Control System: A system for ensuring that all supplies and 

services procured from suppliers (sub-Contractors and vendors) 

conform to the requirements of the Contract. The records system 

shall enable components to be traced, from their manufacture to sub-

assembly/ equipment and final installation at site. Details of the sub-

Contractors & vendors proposed to be employed by the Contractor 

for design, supply & installation (as applicable) shall be submitted 

in the prescribed Performa for Employer’s no objection. 

(vi) Manufacturing Control System: A system for providing necessary 

control over manufacturing operations to ensure that the final 

product conforms to all requirements of the specifications. This 

system shall include controls for the following: 

(1) Materials: Suppliers' materials and products shall be subject to 

inspection to demonstrate conformance with the technical 

requirements. 

(2) Production Process and Fabrication: The Contractor’s Quality 

Assurance Plan shall ensure that all machinery, wiring, 

batching, shaping and basic production operations (of any 

type) together with all processing and fabricating are 

accomplished through documented work instructions. These 

instructions shall be the criteria for acceptable workmanship. 
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(3) Completed Item Inspection and Testing: The Quality 

Assurance Plan and programme shall ensure that there is a 

system for final inspection and testing of completed products. 

Such testing shall provide a measure of the overall quality of 

the completed product and be performed so that it simulates, 

to a sufficient degree, product end use and functioning. 

(4) Statistical Quality Control and Analysis: Statistical methods 

may be utilised for planning, analysis, tests and quality control 

whenever such procedures are suitable for maintaining the 

required control of quality. Sampling plans shall be subject to 

the acceptance of the Employer prior to use. 

(5) Traceability and Indication of Inspection Status: The 

Contractor shall maintain a positive system for identifying the 

origin and inspection status of products and materials. 

Identification may be accomplished by means of permanent 

stamps, tags, routing cards, move tickets or other control 

devices acceptable to the Employer. 

(vii) Installation Control System: A system providing necessary control, 

monitoring, inspection of the progress, quality of work and 

protection of equipment, to ensure that the equipment is installed 

according to the requirements of the contract. 

(b) The Quality Assurance Plan shall include but not be limited to the 

following, which shall be subject to the acceptance of the Employer prior 

to use: 

(i) Design Specifications, Drawings and Software: All design 

documentation and electronic programmes required for the 

Electrical and Mechanical equipment necessary for the Operation 

and Maintenance. 

(ii) Shop Drawings: All layout and shop drawings giving detailed layout 

of equipment, structural cut-outs, supports, openings, all 

dimensions, tolerances setting, etc. 

(iii) Assembly Procedures and Drawings: These shall show details of all 

equipment assembly and factory testing, site installation procedures, 

including inspections and tests to be undertaken. 
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(iv) Inspection Checklist: Checklists giving all items to be checked and 

inspected with tolerances setting, etc. 

(v) Certification: Certification shall be provided as applicable for the 

Employer and other statutory authorities. 

(vi) Quality Audits: Periodical Quality Audits to be carried out by the 

Contractor to ensure compliance to the Quality Assurance Plan. 

Audit reports shall be submitted to the Employer. 

(vii) Quality Assurance Plan to be implemented during the Operations 

and Maintenance. 

4.2.3 Notwithstanding with the contents of Section 4.2 above, Contractor shall also 

comply the Specifications in Appendix-R and General Specifications. The 

Contractor shall always immediately seek advice from the Employer/ Engineer 

in the event of conflict among specifications. 

4.3 Software Assurance 

4.3.1 As specified in Appendix-R and General Specifications. 

4.3.2 Software Security 

The Contractor shall define the procedures to maintain the security of the 

software. Aspects to be considered include: 

(i) Sabotage 

The Contractor shall describe what measures are to be taken to protect the 

software against sabotage during the development phase. This description 

shall define the physical restrictions as well as procedural measures and 

specific tests to be carried out on the software. 

(ii) Unauthorised Access 

The Contractor shall describe what measures are to be taken to protect the 

software against unauthorized access and subsequent modification. The 

description shall define both physical and procedural methods. 

(iii) Virus 

(1) The Contractor shall ensure that software, which is susceptible to 

viruses, is developed in environment certified free from computer 

viruses. To achieve this, the Contractor shall use propriety virus 

detection software and suppression tools. 
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(2) All software delivered to site shall be accompanied by evidence that 

demonstrates the media is free of viruses. 

(3) The Contractor shall be responsible to put in place systematic anti-

virus and intrusion detection systems such that the PSD System and 

sub-system software remains protected from threats throughout till 

the completion of Defect Liability Period, following security audit(s) 

against the probable threats. Thereafter, it shall be the responsibility 

of the Employer to keep the anti-virus and intrusion detection 

systems, put in place by the Contractor, duly updated. 

4.3.3 Cyber Security 

The Contractor must demonstrate practically, the ability of the system to 

proactively detect, contain, eradicate and recover from a security breach. The 

Contractor shall define procedures for assured operations and continuous 

monitoring of the security controls by following international relevant 

standards. The contractor shall comply as a minimum to the below mentioned 

standards. 

Relevant Standards for compliance: - 

(i) ISO/IEC 13335; 

(ii) ISO/IEC 27005; 

(iii) ISO/IEC 31000; 

(iv) ISO/IEC 15408; 

(v) ISO 27032; 

(vi) IEC 62443-2 

(vii) Any other relevant international standards 

4.4 System Assurance 

4.4.1  As specified in Appendix-R and General Specifications. 

4.5 RAM Assurance  

4.5.1 General 

4.5.1.1 The PSD System shall achieve all performance requirements as specified in this 

PS. 

4.5.1.2 The PSD installations shall incorporate all appropriate systems to ensure 

complete safety in using and monitoring of operational reliability. 
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4.5.1.3 Other RAM assurance requirements as specified in Appendix-R of this PS. 

4.5.2 Reliability, Availability & Maintainability (RAM) Requirements 

4.5.2.1 All RAM requirements, maintainability processes and procedures shall be 

planned, integrated and developed in accordance with the requirements set out 

in the GS. RAM target shall be as defined in this Chapter. 

4.5.2.2 Failure 

4.5.2.2.1 The term ‘failure’ shall apply to any event which results in the inability of the 

System or Equipment to perform its intended function, either through shut down 

or through impaired performance which is not in accordance with the 

performance criteria. 

4.5.2.2.2 It shall include the failure of Primary Monitoring indications and the alarm, but 

shall exclude those incidents due to the loss of external inputs (e.g. loss of 

external power supply) or failures which do affect the operations of the System 

(e.g. failures of Secondary Monitoring indicators). 

4.5.2.2.3 The use of alternative means of control via the PSL shall not be included. 

4.5.2.2.4 Any failure of a system component or subsystem which results in a normal train 

operation being delayed shall comply with the safety and RAM requirements 

specified in this Chapter. 

4.5.2.3 Redundancy and Diversity 

4.5.2.3.1 The PSD System together with its interfaces to the S&TC shall include adequate 

levels of redundancy and diversity to ensure that: 

(i) No single point of failure within the PSD System results in the loss of 

function of an entire PSD line; 

(ii) No single point of failure within the PSD System internal power supply 

network shall results in the loss of functionality at more than 50% of the 

PSD within a PSD line; 

(iii) No single point failure within the PSD System (except as specified in (ii) 

above) results in the loss of functionality of more than one PSD in any one 

PSD line; and 

(iv) No single point failure within the control and monitoring of any one PSD 

Line (except as specified in (iii) above) shall impact the normal operation 

of the revenue service. 

4.5.2.4 Reliability Targets 
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Specification Target Unit 

Observation 

Period 

Objective – 1 MTBF > 8,000 Hours Yearly 

Objective – 2 
Train Delay > 

5 minutes  
< 1 Per year 

Yearly 

Objective – 3 MTBMA > 7 

Days 

per 

station 

Yearly 

Table 7: Reliability Targets 

4.5.2.4.1 Objective - 1 

MTBF for the PSD System shall be calculated on yearly basis. 

MTBF shall be calculated using the following equation: - 

 

 

MTBF 

 

= 
Total Observation Period 

Number of Failures in Total Observation Period 

 

4.5.2.4.2 Objective - 2 

4.5.2.4.2.1 The number of failures resulting in a normal train movement being delayed for 

longer than 5 minutes under operational conditions shall not exceed one per year 

for the PSD System. 

The allocation of the above "5 minutes" is as follows: 

(i) A trained Staff will take 2.5 minutes to attend any PSD equipment failure. 

(ii) The PSD System shall be designed such that any equipment failure shall 

be identified and isolated within 2 minutes by a trained Staff from the time 

he attends the equipment failure. Notwithstanding this, if the time for 

failure identification and equipment isolation for any equipment shall take 

longer than 2 minutes, then the reliabilities of these equipment shall be 

designed such that the total number of failures of this equipment shall not 

exceed one per year. 

(iii) The last 0.5 minute will be allowed for the trained staff to implement the 

operating procedure to resume the train service. 

4.5.2.4.2.2 Achievement of specified reliability target shall be ensured by use of appropriate 

design. 
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4.5.2.4.2.3 Any failure of the PSD System, or part thereof, leading to a train service delay 

of more than 10 (ten) minutes after 6 months from date of commercial use of a 

station/section during the Defects Liability Period shall attract a penalty on the 

Contractor of INR 200,000 (INR two hundred thousand) per such failure. 

4.5.2.4.3 Objective – 3 

MTBMA (Mean Time Between Action): Mean time between actions or group of 

actions required to restore an equipment to, or maintain it in, a specified 

condition. MTBMA includes both preventive and corrective maintenance. The 

MTBMA shall be calculated using the following equation: - 

 

 
 

MTBMA = Mean Time Between Maintenance Actions 

MTBMi = Mean Time Between Maintenance of ith equipment (Schedule and 

Unscheduled both) 

n = Number of maintenance actions (Schedule and Unscheduled both) 

 

The MTBM for the equipment, system or subsystem shall be identified using the 

below expression:  

 

 

MTBMi 

 

= 
1 

1 
+ 

1 

MTBMu MTBMs 

 

Where, 

MTBMs = Mean Time Between Scheduled Maintenance  

MTBMu = Mean Time Between Unscheduled Maintenance  

MTBMu should be equivalent to the MTBF if all failures are considered 

 

4.5.2.5 Maintainability Requirements 
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4.5.2.5.1 The PSD System including installation shall be designed to be impact resistant 

and durable with minimal maintenance requirements. Maintenance free 

components and durable material shall be used as far as practicable. 

4.5.2.5.2 The Contractor shall demonstrate that the System maintainability is sufficient to 

support the specified System reliability and availability performance. 

4.5.2.5.3 The Contractor shall also demonstrate that a maintenance time has been 

considered in their design, and as far as practicable the risk of maintenance 

induced faults has been mitigated by design. 

4.5.2.5.4 The System shall be designed and constructed to maximise the maintainability 

of the System. The Contractor shall identify how the System, sub-systems, 

assemblies and components have been designed to facilitate maintainability. 

4.5.2.5.5 All equipment installed in the platform installations shall be maintainable from 

the platform side including replacement of glass panels and door panels. 

4.5.2.5.6 All control and monitoring panels shall have easy access or maintenance space 

to internal components. 

4.5.2.5.7 All control and monitoring panels shall be provided with a lamp test button. 

4.5.2.5.8 All the components shall be capable of being maintained or completely replaced 

from platform side within 4 hours or less during non-traffic hours. It shall include 

the time required to remove the components, sub-assemblies, or major 

assemblies from the System for the purpose of replacement of worn components 

or the rectification of faults and recommissioning. The activities shall include 

but not be limited to: 

(i) Replacement and testing of PSD, FS, EED or PED; 

(ii) Replacement of glass screen; 

(iii) Replacement and testing of driving mechanism or motor; and 

(iv) Replacement and testing of DCU. 

4.5.2.5.9 The design of electronic circuits and sub-assemblies shall be based on easily 

replaceable modules. Where possible such modules shall be "plug-in" and tray 

mounted with simple, accessible securing devices. 

4.5.2.5.10 Maximum use of self-test facilities shall be made by means of built-in test 

equipment or circuits. Built-in self-diagnostics, power-up self-test and sufficient 

test points along with alarms/ fault indicators shall be provided in the System to 

minimize the time required to locate a fault. 
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4.5.2.5.11 System layout shall be such that modules, assemblies or components shall be 

removed by withdrawal straight through access doors or panels. 

4.5.2.5.12 Standard plugs and sockets shall be used throughout with security pin coding to 

prevent inadvertent use of equipment meant for other units. 

4.5.2.5.13 Where use of external test equipment is necessary, test points shall have clear 

descriptive labels and shall be designed for ease of access. 

4.5.2.5.14 The control and operation parameters of the System shall be adjustable in order 

to reduce the frequency for corrective and preventive maintenance. 

4.5.2.5.15 All door panels and switches for degraded and emergency operations shall be 

directly accessible by station staff or maintainer without the need of a ladder. 

The location of key switches shall be of good ergonomic design. 

4.5.2.5.16 All components or assemblies of the System shall be fully interchangeable 

without any modification work required. 

4.5.2.5.17 All maintenance work shall be able to perform by no more than two persons 

including replacement of glass panels and door panels, except FS. 

4.5.2.5.18 The MTTR figure shall be calculated from the individual equipment weighted 

by the failure rate of the equipment. MTTR to be applicable to LRUs only and 

not all parts of the system (e.g., Structural parts). 

4.5.2.5.19 All line replaceable items should normally not exceed the size and weight, which 

an average individual person can handle. 

4.5.2.5.20 The System shall be suitably designed to minimize the need for frequent 

preventive maintenance. 

4.5.2.5.21 The System shall be so designed as to avoid the need for a total shutdown (i.e. 

power supply to the entire PSD System shall not be required to switched off) for 

preventive maintenance. 

4.5.2.5.22 All components, materials, software and supports required for repair and 

servicing of the System shall be available throughout the design life of the 

Works. 

4.5.2.6 Mean Time to Restore (MTTR) 

The system shall be designed to maximise availability during traffic hours, to 

minimise the amount of maintenance required to maintain the system and to 

ensure that any maintenance can be carried out with the minimum amount of 

time, the minimum amount of skill and at a minimum cost. The maintainability 
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requirement of PSD System shall be demonstrated by the Contractor in 

accordance with the processes defined in the specifications. 

4.5.2.6.1 The maintainability measure of the PSD System shall be MTTR. 

The MTTR shall be calculated as per below: 

MTTR System = 
Total Time taken for Restoration 

Total Number of Failures 

4.5.2.6.2 The Mean Time to Restore (MTTR) shall be used as an indication of the 

maintainability of the System. The Contractor shall submit the predicated MTTR 

for main sub-systems, assemblies and components including but not be limited 

to: 

(i) Drive Mechanism; 

(ii) Door Support; 

(iii) Door Control Unit; 

(iv) Power Supply Equipment; 

(v) Monitoring Equipment; 

(vi) PSC and PSL; 

(vii) EPOS equipment; 

(viii) Reinstatement of glass panel; and 

(ix) Replacement of all PSD/EED/FS 

4.5.2.6.3 The Contractor shall demonstrate, if required, the MTTR of selected assemblies 

or components which shall be submitted to the Engineer for review during the 

design phase. 

4.5.2.6.4 The required MTTR shall be achieved for the failure of the whole system or any 

part of the system, whether service affecting or not. 

4.5.2.6.5 The following MTTR shall be achieved: - 

 

Specification Unit 

For equipment located in equipment rooms and control 

room 
< 15 minutes 

For first line LRUs equipment located at platforms < 30 minutes 

Overall MTTR in entirety for PSD System (Excluding 

structural part) 
< 60 minutes 

Table 8: MTTR Requirements 
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4.5.2.6.6 All components, sub-assemblies, or major assemblies which may require 

removal from the PSD System for the purposes of replacement of worn 

components or the rectification of faults shall be accessible entirely from the 

platform side. 

4.5.2.6.7 The MTTR does not include the time taken for designated personnel to arrive on 

site (Access Time) to begin local diagnostic activities nor the time taken for the 

replacement parts to be delivered to site. 

4.5.2.6.8 The Mean Down Time (MDT) shall extend the definition of MTTR to include 

the response time. MDT shall be used on the calculation of operational 

availability. MDT shall be calculated as per below: - 

MDT = MTTR + Response Time 

Response Time = Time for maintenance person to go to the Platform = 0.5 

hours 

 

4.5.2.7 Availability Requirements: 

The Contractor shall be responsible for providing a System design, maintenance 

procedures and defining the recommended spares holdings to ensure that 

availability requirements of PSD System shall be achieved. 

All components, sub-systems and equipment shall be designed to the system 

availability during traffic hours. 

4.5.2.7.1 Availability  

 

PSD System shall achieve the following Availability targets: 

 

 Specification Target 

Objective - 1 
Availability for Service affecting 

failures 
> 99.99 %  

Objective - 2 
Availability for Non-Service 

affecting failures 
> 99.95 %  

Table 9: Service Availability 

4.5.2.7.1.1 The availability targets for each corridor shall be calculated as per below: 
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Availabilityp = 
UP 

Tp  

 

Where, 

Up = Up time in “p” period of observation; 

Tp = Total period of observation;  

Availability p = Availability in “p” period of observation. 

 

4.5.2.7.1.2 The calculation of the availability shall not include the unavailability of the 

PSD Doors which are not directly caused by technical failure (as vandalism, 

suicide, strike). 

4.5.2.8 Condition Monitoring 

4.5.2.8.1 The System shall be provided with the necessary condition monitoring signals 

and self-diagnostic features in order to: 

(i) observe performance trends to support predictive maintenance; 

(ii) aid the timely provision of preventive maintenance as necessary to comply 

with the system performance requirements; and 

4.5.2.8.2 The Contractor shall submit proposed condition monitoring facilities for review 

by the Engineer. 

4.5.3 Other RAM specifications as specified in Appendix R of this PS. 

4.6 Service Life 

4.6.1 All components, materials, software and other support required to repair and 

service all PSD System shall be available for at least 30 years from the 

Employer’s Taking over of the Works or Section. The exception to this shall be 

the monitors, keyboards which shall be available for at least 7 years. 

4.6.2 All updated components shall be fully backward compatible with the originally 

installed component. 

4.6.3 The Contractor shall notify the Employer in writing prior to deleting any 

component of the System from general availability, and submit written 

assurances that it can provide functionally identical replacement units. The 

notification period for the deletion of the component and written assurances shall 

not be less than the lead-time for ordering or manufacturing the component plus 

six months. 
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4.7 System Safety Requirements 

4.7.1 The PSD System shall achieve Safety Integrity Level (SIL) of 2 or higher. The 

Contractor shall identify and implement SIL for all systems within the scope of 

works. Where software is employed within a system, the Contractor shall 

explicitly define and implement Software Safety Integrity Levels (SSILs), in 

accordance with EN50128. 

4.7.2 The SIL shall be interpreted that all safety functions performed by the above 

systems are required to achieve the specified SIL targets. The Contractor shall 

provide justification for any deviation and also assess the SIL of all other systems 

within their scope of supply and develop these systems in accordance with EN 

50126/IEC 62278, EN50128/IEC 62279, EN50129, IEC 62280 or equivalent 

international standards. The proposed SIL shall be subjected to review and 

acceptance by the Engineer. 

4.7.3 The Contractors shall demonstrate the achievement of SIL by risk assessment 

that all safety functions performed by the above systems can able to mitigate 

relevant hazards to an acceptable level. 

4.7.4 The SIL shall be subjected to assessment by the Independent Safety Assessor 

and accepted by the Engineer. ISA has been appointed by the Employer . 

4.7.5 The Contractor shall perform the mandatory safety activities as detailed in SHE 

documents. 

4.8 Safety Requirements for the PSD– S&TC interface: 

(i) The Contractor shall provide fail safe design for the PSD– S&TC interface. 

(ii) The safety level of PSD- S&TC interface shall satisfy SIL4 in high demand 

or continuous mode of operation as per IEC 61508 or other equivalent 

international safety standards. 

(iii) The Contractor shall prove through Safety case that following shall meet 

SIL4 performance. 

(a) All doors (PSD System) closed and locked signal 

(b) Enable signal 

(c) Interlock override 

(d) Local Bypass Switch operation 
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(iv) Interface between Signalling and PSD System shall be assessed and 

accepted by Independent Safety Assessor (ISA) appointed by the 

employer. Contractor shall assist and provide all information, documents 

required by ISA, appointed by the Employer. 

4.8.1 All other safety assurance requirements are as per Appendix R of this PS. 

4.9 Electromagnetic Compatibility (EMC) Assurances 

4.9.1 EMC Management Plan 

4.9.1.1 The Contractor shall prepare and submit for review by the Employer, an EMC 

Management Plan, which shall be based upon a top-down approach. A top-down 

approach shall allow for high level plans to be developed based upon specified 

performance goals without precluding the submission of subsequent detail plans 

as required or directed by the Employer. The EMC Management Plan shall 

define the EMC philosophy, activities, and means of control for the design 

processes and EMC submissions, to be supplied to demonstrate compliance with 

the Contract. 

4.9.1.2 The EMC Management Plan shall: 

(i) Identify a comprehensive list of specifications, standards, method 

statements and procedures to be submitted to the Employer for review. 

(ii) Include a programme that shall identify the dates for EMC submissions 

(iii) Identify all internal and external generators and suspected equipment of 

Electromagnetic Interference (EMI) and the interfaces. 

(iv) Model the induced and coupled Electromagnetic Interference for 

compliance with the Power and Telecom Consultation Committee. 

(v) Include measures to reduce conducted, induced, and radiated emissions, 

especially the levels of harmonics, to acceptable values as specified by the 

relevant international standards or by the concerned statutory authority. 

(vi) Include a definition and description of the process and methods used for 

Verification and Validation that the Works will achieve the required EMC 

parameters in all respects. 

(vii) Include an initial list of design documentation, test specifications and test 

reports with a single paragraph functional description of each document to 

indicate compliance with the Contract. 

4.9.2 EMC Co-ordination 
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4.9.2.1 The Contractor shall co-ordinate the levels of interference emissions and 

susceptibility of all equipment that are to be engineered, manufactured, supplied 

and installed by the Contractor and his sub-Contractors and suppliers. 

4.9.2.2 The Contractor shall liaise and co-ordinate, if required, with all 

manufacturers/suppliers and external agencies in the exchange of EMC data and 

related equipment performance characteristics. A copy of all EMC related 

information exchanges shall be sent to the Employer for review. 

4.9.3 EMC Engineering 

4.9.3.1 The Contractor shall ensure that all electrical and electronic apparatus are 

engineered and constructed to operate without degradation of quality, 

performance or loss of function and data in the electromagnetic environment of 

the Project. 

4.9.3.2 The Contractor shall comply with the requirements of the international standards 

EN 50121-4 Railway Applications – Electromagnetic Compatibility, 2003 and 

related standards and the IEC 61000-6-2 and IEC62236 – 4 for Electromagnetic 

Compatibility, or equivalent Standards Approved by the Employer. EMC 

considerations shall be incorporated in the Contractor’s procedures for 

functional Safety and Engineering Verification. 

4.9.3.3 The engineering shall ensure that any electromagnetic interference emissions 

introduced into the environment do not exceed that determined for the EMC 

Plan. The Contractor shall ensure that the electromagnetic emissions and 

susceptor equipment requirements do not cause or suffer unsafe or unreliable 

interferences between equipment, under normal and abnormal traffic working 

scenarios’. Any shortcomings in achieving EMC shall be made known to the 

Employer immediately and recommendations for corrective action formulated. 

4.9.3.4 In respect of engineering documentation, the Contractor shall demonstrate by 

theoretical analysis and related tests that the engineering of the electrical and 

electronic systems is fully compliant with the EMC requirements identified in 

the EMC Plan. The Contractor shall state clearly in the documentation, all the 

assumptions made and parameters used in the analysis. 

4.9.3.5 Where theoretical analysis is deemed necessary, the Contractor shall detail the 

process and methods used for Verification and Validation of any simulation 

models used in support of the analysis. The Contractor shall prepare and submit 
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to the Employer for review, reports of the Verification and Validation of the 

models. 

4.9.3.6 In the circuit analysis, calculations shall be made for all component tolerance 

effects due to manufacture, environment, ageing, and all possible component 

Failure Modes. If any component can exist in a Dormant Failure Mode, the 

analysis shall assume that the component has failed. The Contractor shall 

identify all component Failure Modes and produce evidence that any component 

failure shall not cause an unsafe operation. 

4.9.4 EMC Testing 

4.9.4.1 EMC type testing shall be carried out on all equipment identified in the design 

stage, which requires attention regarding EMC. These shall include all EMC 

tests to be completed. Tests to be conducted shall include but not be limited to 

satisfying the requirements of the standards listed. 

4.9.4.2 The Contractor shall identify all components to be tested, specify the interval 

between routine tests, define the test procedure and provide Verification levels 

and pass marks, which must be achieved. The Contractor shall carry out proof 

testing of circuit components. 

4.9.4.3 The Contractor shall supply documentation showing how system Safety and 

Reliability is ensured. It shall include Failure Modes, system failures, the effect 

of human intervention and how equipment thresholds have been set in order to 

keep them significantly above worst-case interference levels, and how allowance 

has been made for equipment tolerances and other characteristics in the 

equipment specification. Documentation pertaining to compliance of EMC of 

various systems/ sub-systems shall be submitted for no-objection by the 

Employer. 

4.9.5 EMC Audits and Corrective Action 

4.9.5.1 The Employer may conduct an independent EMC audit for the System, sub-

systems and component parts and shall therefore require access to all the relevant 

engineering and production information. The Contractor shall provide assistance 

to the Employer in conducting his tests. 

4.9.5.2 The Employer may request that tests be carried out to simulate the Failure Mode 

of any critical hardware/software component that is considered to have a 

significantly detrimental effect. 
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4.9.5.3 The Contractor shall implement corrective actions to rectify any EMC problems 

identified during design, on-site testing and when the whole system is in 

operational service. 

4.9.5.4 The Contractor shall be fully aware of the EMC requirements and any 

modifications to systems and equipment carried out by the Contractor during the 

Defects Liability Period shall not cause the immunity or emission levels of the 

installed system and equipment to exceed such values. Detailed EMC 

documentation on all modifications carried out shall be submitted to the 

Employer for review. Modification work shall not commence until the respective 

submission has been reviewed by the Employer. 

4.9.6 Environmental EMC 

4.9.6.1 The Contractor shall ensure that radiated emissions from the equipment are 

maintained at an internationally acceptable level. 

4.9.6.2 The Contractor shall also ensure that the equipment is protected from RF 

radiation in accordance with the relevant International Standards. 

4.9.6.3 The Contractor shall be responsible for mitigation of disturbances to susceptible 

equipment, located adjacent to the Pune Metro Project, which is attributed to 

EMI generated by the Systems equipment. 

4.9.7 Installation and Mitigation Guidelines 

A consistent series of guidelines, such as the IEC 61000-5 series and EN 50121- 

4 & 5, shall be observed wherever applicable. 

4.9.7.1 Earthing 

4.9.7.1.1 Main Earth: 

Main earth (<1 ohm) bus bar shall be provided in the PSD Room & UPS (S&T) 

room by another Project/E&M Contractor with copper strip at each location. 

This strip shall be used by the PSD Contractor, to extend the external individual 

earths to the respective cables and racks/equipment. 

4.9.7.1.2 Clean Earth: 

Clean earth (<0.5 ohm) bus bar shall be provided in the PSD Room & UPS 

(S&T) room by another Project/E&M Contractor with copper strip at each 

location. This strip shall be used by the PSD Contractor, to extend the external 

individual earths to the respective cables and racks/equipment. 

4.9.7.1.3 PSD Contractor and the E&M Contractor shall mutually interface for the above 

earthing requirement. 
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4.9.7.1.4 In order to ensure a captive earth connection to the cabinets and racks, a 

minimum cross-section of 16mm² copper wire must be used for earthing. 

4.9.7.1.5 The cabinets within a row are to be conductively connected by means of screws 

and contact washers. Two or more rows are interconnected via the EB (Earth 

Bus Bar) and if necessary, also by additional earthing cables. In case that one of 

the cabinets/racks is removed, it must be ensured that the other cabinets in the 

row remain earthed. 

4.9.7.1.6 Earthing and bonding shall be provided for all installations and equipment to 

prevent the possibility of dangerous voltage rises and to ensure that faults are 

rapidly cleared by installed circuit protection. 

4.9.7.1.7 Earthing system shall confirm to the following standards or equivalent 

international standard: - 

(i) IEE Wiring Regulations (16th Edition) 

(ii) BS 7430: 

(iii) BS 7375; and 

(iv) IEEE Standard 80 Guide for Safety in AC Substation Grounding  

4.9.7.1.8 Earthing shall also be designed to accomplish the following minimum 

requirements: 

(i) Protect personnel and equipment from electrical hazards, including 

lightning. 

(ii) Reduce hazardous touch voltages relative to Earth. 

(iii) Reduce or eliminate the effects of electrostatic interference and 

electromagnetic interference arising from within the system. 

(iv) Provide a single-point Earthing method for all equipment enclosures, 

cabinets, drawers, assemblies and sub-assemblies. 

(v) All cabinets, racks and panels shall be provided with Electrostatic 

Discharge (ESD) wrist band.  

(vi) Provide a clean zero-volt reference point for signals in computer and 

related equipment. 

4.9.7.2 Bonding 

Bonding all exposed metallic parts of all equipment and connecting them to the 

Earthing network shall meet the safety requirements and minimize noise 

voltages due to potential differences. 
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4.9.7.2.1 Direct bonding should be used wherever practical. Where indirect bonding via 

bonding strap is used to connect two isolated items, the bond must satisfy the 

following minimum requirements and prevailing international standards, for 

example, IEC61000. 

(i) Low bonding resistance from 0Hz to at least 2 GHz. 

(ii) Low bonding inductance from 0Hz to at least 2 GHz. 

(iii) Proper bonding procedure, including appropriate surface treatment before 

and after the bonding process is adopted. 

(iv) Proper use of bond material to reduce electrolytic corrosion.  

4.9.7.2.2 EMC deliverables: 

(i) Preliminary design phase - EMC management plan 

(ii) Final design phase - Final EMI hazard analysis report 

(iii) Final design phase - EMC test plan and specification for each subsystem 

(iv) Manufacturing phase - EMC type test report 

(v) Installation phase - Report on site constraints and corrective measures 

(vi) Integrated testing and commissioning phase - Site test report 

(vii) Integrated testing and commissioning phase - Overall system EMC 

summary report 

4.10 Environmental Conditions 

(i) All equipment shall be suitable for the environmental conditions of Pune. 

(ii) All equipment shall operate correctly to the environmental conditions 

broadly as per IS: 9000 or any equivalent international standards & other 

specifications herein. 

(iii) Special consideration shall be taken by Contractors for corrosive 

environment of Pune. The galvanisation of steel parts shall be minimum 

100 µm thickness in accordance with relevant standards. 

(iv) The System shall be able to withstand by complying the environmental 

conditions as mentioned in the specifications. 

4.11 Shock and Vibration 

4.11.1 All equipment shall be protected from damage or degradation in performance 

due to shock or vibration as experienced in railway environment. 
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End of Chapter 4 
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CHAPTER 5 

5 FUNCTIONAL REQUIREMENTS 

5.1 General 

5.1.1 The PSD System shall provide a barrier between the track and the platform 

accessible to passengers. The system shall improve the safety of passengers by 

isolating the platforms from the track unless there is a train stopped at its correct 

position for 3 cars & also for 6 cars operationAt the same time, the system shall 

not intrinsically introduce additional hazards to either passengers or staff or 

rolling stock. 

5.1.2 The Contractor shall provide PSD System at station platforms and other 

locations as specified in the specifications, to form a barrier along the edge of 

the platform adjacent to the track. 

5.1.2.1 PSD system as above at stations shall comprise as per below: - 

(i) PSD facade at Underground Platforms shall comprise PSD, EED, PED and 

Fixed Screens (FSs). 

5.1.2.2 Deleted. 

5.1.3 The PSD system shall not be less than 2150 mm height and the both shall consist 

of sets of bi-parting doors installed corresponding to the length of 3 & also for 6 

cars trains. The remaining length of the platform shall be protected by Fixed 

Screens. 

5.1.4 Any gap on platform and track side, between the PSDs, PEDs and platform roof 

slab (Top support for PSDs, PEDs) in the Underground section; will be filled 

and finished by the PSD Contractor. 

5.1.5 PSDs shall correspond to the location of each of the train doors (4 sets of sliding 

doors for each coach) when the train has berthed at its correct position. Both 

platform ends shall be closed by a PED. The remaining portion of PSD facade 

shall be provided with manually openable EED and Fixed Screens. 

5.1.6 The Contractor shall propose to the engineer on the overall design of the PSD 

for integration into the platform. These include the public area accessible to 

passengers and non-public areas. 

5.1.7 The train formation that will run on EW and NS corridors, is initially for 3 cars 

which will be increased to 6 cars in future. In the normal and reverse direction 
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of travel, the trains stop on all station platforms that corresponds to the 3 car/6 

car stopping point of the platform as defined by S&TC contractor.  The PSD 

System shall be designed for bi-directional train working on NS corridors. 

Typical platform length is approximate 140 meters and PSDs are to be provided 

for the entire length of the platform. The Contractor shall position PSD facade 

relatively to the track centre-line and top of the rail in order to prevent any 

intrusion into Train Kinematic Envelope (KE). 

5.1.8 The platform sliding doors shall be positioned sufficiently close (to the 

maximum extent possible) to the platform edge, without infringing Kinematic 

Envelop (KE), corresponding to train doors for required train length and 

stopping position duly ensuring that no person could be trapped between a 

vehicle and the PSD when the doors of vehicle and PSD are closed. The space 

between the PSD and the train door gap shall be designed to prevent door closure 

when passengers are in the space between the vehicle doors and the PSD, unless 

the gap is less than 130 mm (from the platform floor level up to the 1100 mm 

above the platform floor level). For the curved platforms the PSD has to set back 

to the platform due to train centre throw and end throw. If the resultant platform 

gap and door gap is too large that may trap passengers, forms of detection and 

shall be provided to detect trapped passengers and shall interlock with S&TC 

system to prevent the train movement. For this purpose, mechanical obstruction 

detectors shall be provided on every door set. Suitable detection arrangement 

viz. Electronics Passenger Obstruction Sensors (EPOS) shall be provided for 

safety of passengers for every such door set where gap between train and PSD 

is more due to curvature on the platform etc. The quantity of EPOS shall be 

decided during detailed design stage. 

5.1.9 Static Gap Filler 

5.1.10.1 General 

5.1.10.1.1 The Static Gap Filler shall be provided at all the platforms, where the gap 

between train floor and platform edge is more than 75 mm. This gap may be due 

to civil construction tolerances or platforms at curves. 

5.1.10.1.2 The Static Gap Filler shall be an elastomeric based comb type assembly 

designed to reduce the gap between the platform edge and train. 

5.1.10.1.3 Each piece of Static Gap Filler for the platform shall be approximately 50 mm 

wide and shall be installed at all the PSD& EED doorway. All Static Gap Filler 
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shall be of sufficient length to cover the PSD open width plus a minimum of 

300mm beyond each side and the and full opening of EED doorway 

respectively. 

5.1.10.1.4 The Static Gap Filler shall be fixed to the threshold plate edge at the positions 

of each doorway and shall be able to take up the loading exerted by the 

passengers as well as the passengers on a wheelchair. 

5.1.10.1.5 The Static Gap Filler shall also be served as a sacrificial element, in the event 

of train over swung or derailed at platform, the Static Gap Filler shall be able to 

be detached from the threshold in order to protect the PSD installation from 

further damage. Therefore, the mounting of Static Gap Filler shall be built in 

with certain weak point and shall be easily replaceable. The detailed design shall 

be submitted for the review by the Engineer. 

5.1.10.1.6 The Static Gap Filler shall not present any health or environmental hazards such 

as bad odours, irritating gases, or other emissions harmful to the environment. 

Detailed data of the chemicals used shall be made known to the Engineer in such 

form as Material Safety Data Sheets. 

5.1.10.2 Working life of the Static Gap Filler shall not be less than 10 years. 

5.1.10.2.1 The comb type Static Gap Filler shall include compressible flaps that can 

withstand being rubbed against by the train body and a stainless-steel backing 

for mounting. 

5.1.10.3 Interaction with Passengers and Trains 

5.1.10.3.1 The Static Gap Filler shall be capable of bearing the weight of passengers 

without undue deflection. Their top shall be non-slip when wet, resistant to 

wear and shall not trap the shoe heels of passengers (particularly ladies’ high 

heeled shoes). 

5.1.10.3.2 The Static Gap Filler shall be durable even when frequently rolled over by 

wheelchairs or passengers’ luggage carts. They shall not trap the wheels of the 

wheelchairs or luggage carts. 

5.1.10.3.3 The Contractor shall fill up the gaps between the adjacent door panels and 

threshold with insulation sealant. 

5.1.10.4 Environmental Conditions 

5.1.10.4.1 The Static Gap Filler shall perform normally under high ambient temperatures 

up to 50°C without any adverse effects including undue expansion, softening, 

melting or decomposition. 
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5.1.10.4.2 The Static Gap Filler shall perform normally under low ambient temperatures 

down to 10°C without any adverse effects including brittleness and undue 

contraction. 

5.1.10.4.3 The Static Gap Filler shall be suitable for working within a relative humidity 

range of 15% to 100% and shall not absorb or retain water in order to avoid the 

growth of microorganisms or shrinkage when the weather becomes dry. 

5.1.10.4.4 All materials used in the Static Gap Filler shall be resistant to corrosion, 

oxidation, rotting and aging even when used in a hot, humid environment. The 

Static Gap Filler shall not be susceptible to oxidative degradation due to the 

action of heat and light in the presence of oxygen or ozone. 

5.1.10.4.5 All materials used in the Static Gap Filler shall be resistant to insect infestation 

or other adverse effects caused by insects. 

5.1.10.4.6 The Static Gap Filler shall be resistant to chemicals which may be split on them, 

including acid, alkali, salts, oils hydrocarbons, alcohol, detergents, etc. 

5.1.10.5 Fire Properties 

5.1.10.5.1 The Static Gap Filler shall be difficult to ignite, shall not promote rapid flame 

propagation and shall self-extinguish. This shall be demonstrated by appropriate 

test such as those described in BS 476, UL 94, NFPA 92-501, DIN 4102 or any 

other equivalent international standard. 

5.1.10.5.2 When exposed to fire, the Static Gap Filler shall not emit large amounts of dense 

smoke which shall obscure the vision of escaping occupants. 

5.1.10.5.3 When exposed to fire, the amounts of corrosive and toxic gas emissions (if any) 

shall not pose a significant threat to humans and shall not exceed the limits set 

in Annex B of BS 6853. 

5.1.10.6 Installation and Maintenance 

5.1.10.6.1 The Static Gap Filler shall be reasonably easy to install and maintain. 

5.1.10.6.2 The Static Gap Filler shall be stain resistant and shall not trap sand, dust or other 

unwanted substances. The Static Gap Filler shall be easy to clean. 

5.1.10.6.3 The colour of Static Gap Filler shall be black and the Static Gap Filler shall be 

permanent without the need for maintenance (such as re-painting). A colour 

sample of Static Gap Filler shall be submitted for review by the Engineer. 

5.1.10 There shall be protection of passengers from being dragged by the train which 

means that the above detection arrangement for passenger between train and / 
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PSD, with PSD closed, shall give a signal to S&TC system to prevent movement 

of the train. 

5.1.11 Platform face of the , PSD, and EED shall not present any foot or handhold. The 

top of the , FDP and FS frame/ facade shall be so designed, so as to prevent the 

same being used for putting/ stabling Cans, bottles, bags etc. by the passengers 

from Platform side. 

5.1.12 The PSD facade installed along the full length of the platform will be identical 

for all platforms of the PUNE Metro. 

5.1.13 The PSD structure shall accommodate the effect of cyclic and repetitive loading 

pressures that shall be placed on it from the forces associated with train 

movement and passenger /crowd loading, impact pressures and environmental 

conditions over the design life of the PSD installations. Under extreme loading 

pressure, no structural elements or glazed sections (moveable or fixed) shall 

suffer permanent deformation or damage and no PSD panel shall become 

detached from its mountings. Maximum allowable (fully elastic) deflection shall 

be as per below:  

(i)  Installations: - frame members on which the top of facade shall be 20 mm 

from the static position and no part of facade should infringe the KE or 

damage the facade under deflection. 

(ii) PSD installations: - PSD frame members on which the glass is fixed, under 

worst case combined loading conditions, shall be 10 mm from the static 

position for PSD, out of this 10 mm deflection, no more than 2 mm 

deflection shall be contributed by the deflections of the top and bottom 

supports of PSD. No part of PSD facade should infringe the KE or damage 

the PSD façade under deflection. 

(iii) PSD doors shall be adjustable in the event of long term vertical and 

horizontal settlements. The design of the threshold shall accommodate the 

structural movements due to both long-term settlement and live loading. 

However, in this regard, the PSD design shall not impose any safety hazard 

to the passengers and Rolling Stock, which is subject to the approval of 

the Engineer. 

5.1.14 PSD doorway width shall be determined by the width of the train doors (1400 

mm) and the permitted over and under-run distance (+/- 300 mm) permitted by 

the S&TC System Specification. Typical PSD door width will be 2000 mm. The 
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Contractor shall propose the door width for the approval of Engineer/ Employer 

after detailed design taking in to consideration detailed Rolling stock drawing & 

specifications and all other factors. PSD Contractor shall obtain KE, Technical 

Specifications and door drawings of train for placement of PSD from Rolling 

Stock Contractor. 

5.1.15 The Contractor shall provide failsafe switching circuit for interface, control and 

monitoring of the PSD System. 

5.1.16 In the closed position, each door (each leaf of the / PSD) shall be locked against 

passenger access from the platform. 

5.1.17 The PSD structure shall be designed to accommodate the KE of train. 

5.1.18 The Contractor shall use high quality materials - glass and stainless steel for 

designing facade’s architecture as detailed below: 

(i) The Contractor shall give a great importance to glass in order to ensure 

maximum transparency 

(ii) The Contractor shall minimise the visible structure but ensure the strength 

of PSD structure to handle the overall load and specified loads. 

(iii) The Contractor shall submit details, inclusive but not limited to supplier, 

technical details i.e., thickness, strength, standards etc. for the material 

proposed to be supplied for Employer’s no-objection before proceeding 

ahead. 

5.1.19 The Contractor shall integrate the PSD System with structure and architecture of 

the station and operationally with S&TC system as well as Rolling stock 

systems. 

5.1.20 The architectural finishes of the PSD System shall enhance the aesthetics of the 

platform area. 

5.1.21 The Contractor shall design the PSD facade in accordance with the 

internationally accepted standards, which are used in building and railway 

application. Details of the Standards proposed to be adopted shall be included in 

the Design Documents. 

5.1.22 The Contractor shall provide means for monitoring of operational status of the 

Signalling interface system, PSDs, EEDs, & PEDs and all related alarms at PSD 

room, OCC/ BCC, &  SCR ). The Contractor shall also provide the control 

elements to enable the operating staff to individually actuate/ inhibit any 

particular door or all doors of a platform, either for maintenance or testing 
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purposes, in the event of a down-graded operation or a temporary contamination 

from. 

5.1.23 Monitoring and Control:  

5.1.23.1 Monitoring of all s, PSDs,EEDs,& PEDs along with all sub-systems & 

communication links shall be possible from Monitoring terminal in SCR SER 

room as well as remote monitoring from OCC & BCC . 

5.1.23.2 Controlling of all PSDs on a particular platform shall be possible from a remote 

terminal in SCR, OCC and BCC. 

5.1.24 The PSDs shall be entirely suitable for disabled access and shall comply with all 

relevant parts of the National Policy for Persons with Disabilities - 2006. 

5.1.25 The PSD Contractor shall provide a health monitoring unit for all the subsystems 

of PSD for the maintainers. 

5.1.26 All relevant signals exchanged with S&TC system shall be recorded for future 

analysis. It shall be possible to generate MIS reports including RAM reports in 

predefined formats from the logged data. Formats for the MIS and RAM reports 

should be user configurable, based on O&M requirements, from the 

Maintenance/ Monitoring Terminal. 

5.2 Platform Screen Doors 

5.2.1 Each door shall include glass panels, corresponding to those of the train. In case 

of breakage within a door panel, the glass must be capable of being replaced 

without removal of the door. 

5.2.2 All mechanisms and other components (e.g., wiring) that link each door together 

shall be made secure against access by the travelling public. The PSD System 

accessible to the public should be tamper/ vandal proof. 

5.2.3 The door drive mechanism shall be a heavy duty, positively engaged drive 

arrangement, achieving synchronized smooth movement of door leaves and able 

to work in dusty environment of PUNE. 

5.2.4 Drive mechanism shall be of Reinforced toothed belts or Pinion & rack type. 

Chain transmission will not be acceptable. 

5.2.5 Door actuation shall be electric. The door actuator shall be controlled preferably 

by One Door Control Unit (DCU) which shall include all facilities to control and 

monitor position and speed of driven doors. 

5.2.6 The actuator shall operate the door leaves via the door drive mechanism. 
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5.2.7 Synchronous transmission belt drives shall be of the heavy- duty circular tooth 

form type in accordance with the relevant standards. Means shall be provided 

for adjusting the travel of each door leaf and for tensioning of the belts. All belt 

clamps and pulleys shall be toothed to match the belt. 

5.2.8 Driving screws, if provided, shall be heavy-duty, hardwearing and corrosion 

resistant with matching driving nut. The driving screws shall be appropriately 

guided and mounted to ensure smooth operation without deformation or 

deflection under all load conditions. The arrangement shall be low friction and 

arranged to prevent a build-up of dust/ particulate on the screws. 

5.3 Emergency Escape Doors 

5.3.1 EEDs shall be manually operated (push bar handle from trackside) pivoted 

hinged swing out escape doors, with monitoring, locking devices and emergency 

manual release mechanism. 

5.3.2 EEDs shall also be capable of being opened on the platform side via special keys 

held by station staff. 

5.3.3 The door shall be designed to swing open and to be held at an open position of 

90º. The doors shall be self-closing to the closed and locked position safely upon 

the opening position less than 90º, without need of staff intervention. 

5.3.4 Each EEDs shall be normally closed and locked with the status of each door 

monitored as part of the “PSD/ EED/ PED closed” control loop. Separate EED 

closed and locked indication shall be made available both on the EED and also 

on all sub-systems provided for monitoring & control purposes. 

5.3.5 The EEDs like the PSDs shall be designed such that ingress and egress to and 

from the trains comply with the requirements for accessibility for the disabled. 

5.3.6 Provision of EEDs corresponding to each coach position is envisaged. These will 

be in the form of two pairs, with these positioned on the sides of PSD doors (the 

location to be finalized with the approval of engineer/employer). One pair means 

one single leaf EED on each side of a PSD sliding doors. Thus, a total of 12 

EEDs in 6 pairs for the 3 car positions are expected to be provided. The final 

arrangement and the width of EED required shall be proposed by the Contractor, 

in compliance with the train doors arrangement and passenger convenience on 

platform and train and with respect to architectural finishing and shall take No 

Objection from the Employer. For opening the Emergency Doors manually from 
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the trackside, the force required to set any door in motion shall typically not 

exceed 133N and the force required to release the latch or opening device shall 

not exceed 67N and that required to keep the door open to its design width shall 

also not exceed 67N as described in latest Edition of NFPA 101. 

5.4 Fixed Screens 

5.4.1 Fixed Screens (FSs) of glass shall be used to fill the gap in between PSDs, PEDs 

and EEDs. Any gaps in the barrier due to civil tolerances shall be filled by Fixed 

Screen(s). The Contractor shall ensure that these fixed screens shall have a 

similar continuity of appearance as the working part of the PSDs and be 

aesthetically acceptable from an architectural viewpoint. The Contractor shall 

take No objection from employer for the entire PSD scheme. 

5.5 Platform End Doors 

5.5.1 Platform End Doors (PEDs) typically, single leafed and opening out towards the 

platform on hinges near the head wall and tail wall, shall be provided at platform 

areas for trackside access. They shall be made secure against access by the 

travelling public. Operation of the PEDs shall be the same as for the EEDs. 

5.5.2 PED shall be of similar height to corresponding PSD and shall run from PSD to 

the adjacent station structure. 

5.5.3 PED identification signs and “No- Entry” and “danger” signs shall be provided 

at the PED. 

5.5.4 Separate PED closed and locked indication shall be made available both on the 

PED and also on all sub-systems provided for monitoring & control purposes. 

5.6 Door Locking Mechanism for the Openable Doors 

5.6.1 The locking mechanism shall not engage in the presence of small obstructions. 

Each door shall be fitted, on the track-side, with an easily accessible manual 

release device to allow passengers leaving the train to disengage the automatic 

drive and open the door manually. 

5.6.2 The manual release on each door panel shall be easily accessible from the 

platform side by use of a special key held by the station staff. 

5.6.3 Each door-set shall be equipped with a heavy-duty locking arrangement which 

positively engages the door leaves (separately for each door leaf). This shall 
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secure the door closed and be fitted with a manual release device which shall 

override the remote operation of the door in an emergency by disengaging the 

lock and isolating the power from the door operator. This shall allow the operator 

to freewheel easily when manually opened. 

5.6.4 The Contractor shall design the lock release and engagement such that these are 

functional with or without the availability of power. Bi-parting door status shall 

be monitored by the individual door control unit 

5.7 Door Operation, Control and Detection 

5.7.1 The Contractor shall provide full functional details of the door opening and 

closing procedure and submit the same for Employer’s no objection. 

5.7.2 Door operation shall be automatic through the S&TC interface and manual from 

PSD Local Control Panel (PSL) located in the platform headwall/ tail wall area 

and from other locations as specified in this PS. 

5.7.3 Door control shall be provided via a Door Control Unit (DCU). The DCU shall 

have control of door opening and closing process. The PSDs shall be driven 

electromechanically. 

5.7.4 The Door Control Unit shall have safety relevant electronic control & software 

and open/close signals shall be hardwired double cut to meet EN 50129. 

5.7.5 Door operating and control arrangements shall be designed to fail in safe 

condition which, would typically be closed, but shall be as approved by the 

employer. 

5.7.6 Provision shall be made for an audible warning for passengers at platform to be 

made prior to the doors opening/closing. The intensity and the type of sound 

signal when doors are opening and closing must comply with the requirements 

of the National Policy for Persons with Disabilities – 2006 or latest version. 

Other requirements for indicators are given below: 

(i) Two indicators per doorway, one each on top of each side post on  and one 

indicator per doorway, on the top of PSD access panel above the PSD. 

(ii) The indicators shall flash prior to physical opening/ closing of doors 

(iii) These indicators shall be lit when doors are open and extinguished only 

when door are detected closed and locked 

(iv) Intensity shall suit the local platform condition 
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5.7.7 The door speed shall be variable. Opening and closing speeds shall be a function 

of the door size, velocities and the panel mass. Final value shall be dependent on 

the Contractor’s design for dynamic safety. 

5.7.8 The PSD System closure mode shall apply a positive closure force, which can 

be manually overcome in the event of trapping people or obstacles. Typically, 

this shall be 150N per leaf. During closing, limiting value of door movement 

kinetic energy for the last 100 mm of leaf travel shall be less than 1 Joule/leaf. 

5.7.9 Any PSD which has been manually released from track or platform side shall 

have a gentle re-closing force, against which it can be pushed or held open. This 

shall ensure that the door returns safely to the closed and locked position 

afterwards, without need for staff intervention. For powered doors, the time 

delay for re-closing shall be adjustable by the Employer typically between 0 to 

120 seconds. 

5.7.10 The Door Control Unit (DCU) shall control and monitor the PSD motion profile. 

The profile shall be fully configurable and by selecting different door speeds, 

opening/closing times and the distance at which the doors commence to ramp 

down from full speed to a slower speed, the appearance, speed and force can be 

changed 

5.7.11 Each powered door-set shall be provided with a manual door override key 

switch, located inside Header Box for PSDs and having three positions; 

automatic, manual and isolated. The DCU shall also control the following 

functions: - 

(i) Obstacle detection 

(ii) Automatic re-opening 

(iii) Interlock Override 

5.7.12 A PSD Control Unit (PSC) shall provide a central connection point at each 

station for all control and monitoring signals within the PSD System. 

5.7.13 The main functions of the PSC shall be, but not limited to as follows: - 

(i) Provide automatic operation of the PSD when the train is proven to be at 

a standstill at the correct stopping point within allowed tolerances without 

adversely affecting dwell time. 

(ii) Allow control of all PSDs remotely from PSC and also Locally through 

Local Control Panel (PSL) and other locations as specified in this PS. 

(iii) Provide all doors closed monitoring and alarm signals to the S&TC System 
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(iv) Provide a display of the status of all alarms inside its memory, and store 

these alarms date and time stamped for local and remote access. It shall be 

possible to generate desired MIS reports including RAM reports in 

requisite / configurable formats from this data. A facility for downloading 

data in an Off line system at a centralized location (at OCC) should be 

provided. The Off line system should also be provided with requisite 

analytical / diagnostic software for generating desired preformatted / 

configurable MIS / Fault reports. 

(v) Provide health status and alarms of all Doors (PSDs, EEDs & PEDs) along 

with mode of operation (Auto, Manual etc.) at a station. Status of all 

constituent sub-systems & interfaces with other systems (communication 

links etc.) should also be provided for monitoring purposes. 

5.7.14 PSD Local Control Panel (PSL) shall be provided on each platform located on 

both the ends of platform and other locations as specified in this PS, and 

accessible only by the authorised train and station staff. The exact location of 

PSLs will be finalised during detailed design. 

5.7.15 The main functions of the PSL shall be: - 

(i) Manual opening and closing of PSDs 

(ii) Indication of door system status (PSD, EED & PED) and interlock 

override function. 

5.7.16 Exchange of Signals with the S&TC System: 

5.7.16.1 The interface between S&TC system and PSD shall be designed to fail safe 

Signalling standards and according to the relevant EN standard or another 

equivalent international standard. All vital control and detection circuits of PSD 

System shall be double cut 

(i) The S&TC system shall provide the following signals under fail safe 

conditions to the PSD System for 3 cars & also for 6 cars operations: 

(1) Doors Open Command: 

Confirms that the train is stationary and properly aligned along the 

platform and S&TC system requires the opening of the PSDs. PSD 

Contractor to latch (Hold) this Door Open Command in the PSD 

circuit until it receives Door Close Command, in line with safety 

logic. 

(2) Doors Close Command: 



MAHA-METRO Part 2: Particular Specifications 

 

  Page 75 of 463 

 
 

Requests the closing of the PSDs. The Contractor shall consider all 

these signals as safety-critical and must be processed only through 

safety-critical design and devices. To effectively implement these 

aspects of the interface, all signals exchange between the two 

systems shall be double-cut. No component failure shall result in 

door opening (in line with specified SIL level), except in response to 

a valid door opening command. 

Opening and closing of PSD and Train doors shall be synchronous. 

(ii) The PSD System shall provide the following signals as a minimum under 

fail safe conditions to the Signalling system: 

(1) All Doors Closed & Locked Signal: 

Confirms that all door sets are closed and mechanically locked, as 

determined by the All Doors Closed & Locked Safety Loop going 

through every door set of the facade 

(2) Interlock Overdrive Signal: 

The Interlock Override switch is required to be activated by an 

authorized Person at the Platform’s Local Control Panel as the case 

may be when the internal monitoring of the PSDs locked status has 

failed and that all doors have been manually verified and confirmed 

in safe status by the station staff. 

(3) Local Door Bypass Signal: 

The Local Door Bypass switch is required to be activated by an 

authorized Person at individual PSD when an individual door or 

more than one door has been faulty and that all such doors have been 

manually verified and confirmed in safe status by the station staff. 

(a) No component failure(s) shall inhibit manual opening of any 

individual door when the emergency release mechanism is 

operated. 

(b) All Command to and from PSD, Manual commands, signals 

exchanged between Signalling system and PSDs shall be 

recorded with time stamp. This record shall be available at the 

maintenance monitoring terminals, for a minimum period of 

One month for later analysis. 



MAHA-METRO Part 2: Particular Specifications 

 

  Page 76 of 463 

 
 

(c) Train movement should not be permitted until it is confirmed 

that both Train doors and PSDs including EEDs and PEDs are 

properly closed. 

(d) All the above signals shall be transferred by PSD-Signalling 

interface system in a fail-safe manner. 

5.7.17 Contractor shall prove through Fault Tree Analysis that the following objectives 

are achieved 

(i) Spurious opening of all doors without train correctly stopped and docked: 

frequency shall be less than 10-9 per hour per platform 

(ii) Spurious opening of one door without train correctly stopped and docked: 

frequency shall be less than 10-9 per hour per door 

(iii)  Safety loop closed status or interlock override status sent to ground side 

of interface system with at least one open door: frequency shall be less 

than 1 in 109 hour per platform 

5.7.18 Obstacle detection Automatic Re-open 

5.7.18.1 Obstacle detection: - 

(i) The methods proposed for preclusion of entrapment shall be twofold: 

(1) Leading edge design to prevent complete door closure and locking. 

(2) Drive resistive sensing such that if obstructed the door will not 

continue to close until the obstruction has been removed. 

(ii) The Contractor shall demonstrate, by a combination of attention to the 

design detail of the leading edge of the door screen and appropriate 

actuation and control facilities, the ability of the door systems to reduce 

the risk of entrapment to a minimum and eliminate the risk of a train being 

released to start with an obstruction between any door leaves. The 

minimum size of obstacle to be detected is 4mm x 40mm steel bar (for the 

purpose of obstacle detection testing, the 4mm length shall be placed in 

the direction of door travel and the 40mm length shall be placed in the 

vertical direction; the testing locations of the steel bar at the PSD/PED 

shall be subject to the Approval of the Employer's Representative). 

(iii) The time delay for reclosing the door shall be adjustable from 0 to 10 

seconds. 

5.7.18.2 Automatic Re-open: 
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If an obstruction is detected, the door shall stop. The closing force of the 

obstructed door shall be removed. The door shall reopen by 50mm (minimum 

25 mm each door leaf) when an obstruction is detected. After a specified delay 

(adjustable between 0 and 10s), the door shall attempt to close again. If the 

obstruction persists, each door leaf shall stop again and the closing force of the 

obstructed door shall be removed. After the specified delay, the door shall 

attempt to close again. If the obstruction is still present, the faulty door shall 

reopen by 50mm (minimum 25 mm each door leaf) and remain stationary, 

reporting a fault to the PSC. 

5.7.19 Acoustic and Vibration Criteria 

5.7.19.1 General 

The PSD shall be quiet in operation and all the elements of the PSD installations 

(fixed and moving) shall be sufficiently rigid to avoid generation of noise by 

panel excitation as a result of train or air movement. Contractor shall submit 

details of the proposed noise and vibration control measures prior to 

commencement of fabrication. 

 

5.7.19.2 Door operation noise 

Door Operation Noise produced by simultaneous operation of all platform Gates 

on one platform shall not exceed 73dBA (LAeqT) during the 

sliding/Locking/unlocking operation, where “T” is the door operation time from 

closed position to open position and vice-versa. 

5.7.19.3  Vibration 

All PSD equipment and component installations shall be equipped with vibration 

isolation mounting/ joints such that no significant vibration is transmitted to the 

PSD framing or the station structures. The limiting criteria for vibration 

generation shall be as for class 1 application as defined in ISO 10816-1 for all 

installation except equipment with motor size in excess of 15KW where class II 

shall apply 

5.8 Loading requirement: 

5.8.1 The PSD structure shall withstand the effect of cyclic and repetitive loading 

pressures over their design life. The effect of loading due to a run through train 

at 55 Kmph shall also be considered. 
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5.8.2 The Contractor shall submit design calculation for loading due to wind, Impact 

and crowd pressure and perform tests to demonstrate the loading strength for 

load/pressure values mention in the following section of this specification. The 

Contractor shall consider the worst-case scenario of loading in their design. 

5.9 Electrical System 

5.9.1 PSD shall be electrically driven with brushless electric motors. 

5.9.2 Power Supply and distribution 

5.9.2.1 Power Supply 

The power supply for the System shall be taken from the S&T UPS at the 

isolators/ MCB/ MCCB in the S&T UPS room and shall have the following 

characteristics:  

5.9.2.2 Power Distribution:  

(i) The Contractor shall design and install Motive Power Supply Equipment 

in the PSD room. This Motive Power Supply Equipment shall serve to 

control, condition, and distribute electrical power to the door drive 

mechanisms of the System and also provide the necessary isolation 

facilities for maintenance activities. This panel shall receive the UPS 

power supply from isolators/ MCB/ MCCB at S&T UPS room. 

(ii) The centralised Motive Power Supply Equipment shall consist of 

distribution panel and power conditioning panel for a station. The Motive 

Power Supply Equipment shall control, condition and distribute electrical 

power to the door drive mechanism of the system. The power supply shall 

be divided into several circuits to ensure that neighbouring door-sets shall 

not shutdown simultaneously when one circuit is tripped. 

(iii) The door drive mechanisms of the System for each platform served by a 

PSD room shall be served by a dedicated outgoing circuit on the panel. 

The panel shall be equipped with moulded case circuit breakers (MCCB) 

or similar protective devices. 

(iv) Protective devices shall be sized and selected to provide the necessary 

overcurrent protection and discrimination in case of an earth fault or short 

circuit fault on the electrical circuits. 

(v) Protection against electric shock for the AC equipment in the PSD 

Equipment Rooms shall be achieved by earthed equipotential bonding and 
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automatic disconnection of supply as prescribed in the IEE Wiring 

Regulations. 

(vi) Each set of Motive Power Supply Equipment shall be provided with 100% 

redundancy within the power distribution system and associated 

equipment. In case of failure, the change over from the defective unit to 

the standby unit shall be done automatically without interruption to the 

door operation and without the need for any staff intervention. 

(vii) Maximum supply voltage to the PSD at the platform for control, drive and 

detection shall not exceed 110V and shall be in accordance with safety 

standard IEC60364. 

5.9.3 The PSD shall have low power consumption in all modes of operation. The 

Contractor shall state the estimated power consumption in the design submission 

for the following states: 

(i) All doors Closed and Locked 

(ii) Maximum starting current for all opening and closing cycles 

(iii) All doors opened and doorways indicators illuminated 

5.9.4 Design calculations for power supply submitted shall include the following: 

(i) Power load estimation 

(ii) Main/sub distribution board sizing 

(iii) Cable, breaker etc. sizing 

(iv) Voltage drop calculation 

(v) Protection settings 

(vi) Equipment sizing 

5.9.5 The Contractor shall provide suitable means to earth PSDs to limit the touch 

potential on PSDs by implementing latest state-of-art technology available in 

accordance to prevalent international standards. The Contractor shall also submit 

the proneness of the scheme (or being followed by other worldwide metro 

systems). This system shall maintain all metallic parts of the system exposed to 

passengers or employer’s personnel, equipotential to that of the Station Earth. 

Contractor shall propose suitable scheme. Contractor shall also consider traction/ 

power fault current while designing earthing system. 

5.9.6 The Contractor shall provide isolators (if provided) that are dust-proof, 

anticorrosive, moisture-proof, mild-proof, shock-proof, vermin proof, anti-

electromagnetic, and anti-static. 
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5.10 Equipment Specifications 

5.10.1  PSD / EED/ FP/ PED Module 

(i) The door enclosure shall be fabricated of stainless steel (SS316 grade 

material in hair line finish). The door shall be finished to conform to the 

architectural requirements of the station. 

(ii) A clear laminated heat-soaked tempered safety glass shall be provided in 

door leaves to withstand the specified dynamic and static loads and 

securely bonded to its frame. 

(iii) On front of mullion of the leaf, a rubber seal shall be provided to protect 

the passengers. Another seal shall be provided & fitted along the structural 

post cladding to prevent fingers trapping between the leaf and the fixed 

panel while opening. 

(iv) All slides and bearings shall be self-lubricating. 

(v) On the trackside, a manual device shall be provided, allowing the 

emergency opening by a handle operated by passengers. 

(vi) On the platform side, a staff key device shall be provided at the same 

height of the emergency handle and allowing unlocking of the doors. 

When fully opened, the sliding leaves shall be shielded between the train 

car body and the Fixed Driving Panel (FDP). 

(vii) Each door leaf shall be equipped with a suitably located Door Open 

Indicator (DOI), This indicator shall: 

(1) Lit when the doors are open; 

(2) Flash when the doors are moving; 

(3) Extinguish only when the doors are closed and locked; 

(4) The intensity of the DOI shall be visible from all locations of the 

Platform. 

(viii) Each leaf shall be interchangeable from one door to another (Left leaf to 

Left leaf and Right Leaf to Right leaf of another gate/ door). 

(ix) The operating features of the system shall be as specified in this PS. 

5.11 Structural Glass and Glazing Panels 

5.11.1 All doors and screens shall be provided with stainless steel frames (SS316 grade 

material in hairline finish) and shall be glazed. The design of the glazing shall 
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take into consideration the weight of each automatic door leaf, which is 

dependent on the required speed of operation and also by safety requirements. 

5.11.2 The Contractor shall design the system to comply with ANSI Z92-1 

Specification and Method of Test for Safety Glazing Materials Used in Buildings 

and BS 6206 – Impact Performance Requirements for Flat Safety Glass and 

Safety Plastics for Use in Buildings. The Contractor shall state the design on 

which glazing thickness is based and submit for approval of Engineer/ Employer. 

The glass panels shall be clear, laminated, heat soaked, tempered safety glass 

with neoprene or better gasket. 

5.11.3 The Contractor shall provide the factors of safety for particular elements attained 

in the structural calculations for the glazed panels which shall comply with the 

design. The design of the glazed system shall include an inclined ladder load, as 

used by one man for cleaning and maintenance purposes, at any point both inside 

and outside the PSD. 

5.11.4 The platform side of the PSD assembly shall be ‘flush’ glass to glass to 

mullion/transom. Design details should be such that the gradual build-up of dirt 

and dust is prevented. 

5.11.5 All glass and panels shall be easily removable for replacement without affecting 

adjacent panels. The Contractor shall provide a method statement showing the 

method of removing damaged glass and any associated metal framework and 

installing new components. All replacement of glass, facade and associated 

equipment shall be from the platform side of the doors. The Contractor shall 

demonstrate the practicality of his proposed method statement for acceptance by 

the Employer. 

5.11.6 In case of breakage within a door panel or screen, the glass must be capable of 

being replaced without removal of the door. Also, it shall not cause injury to 

persons in close proximity. 

5.11.7 The door and frame structure shall be rigid, wobble free, easy to clean and 

hygienic. 

5.11.8 No manufacture’s identification marks, logos, trademarks etc., shall be permitted 

without the approval of the Employer. 

5.11.9 Hand warning signs, PSD identification number signs and gap warning signs 

shall be provided at the PSD as per No objection of employer on the Contractor’s 

proposal. 



MAHA-METRO Part 2: Particular Specifications 

 

  Page 82 of 463 

 
 

5.11.10 The Contractor shall submit design calculations with respect to all loading, 

deflection and other parameters in support of selection of the proposed structural 

glass & glazing panels. The design calculations should be based on international 

design criteria & standards, details of which, shall be included in the design 

document. 

5.12 Structural Works 

5.12.1 General 

The structural works shall include all elements required to support, house the  

installation. Elements shall be assessed for compliance with the specified 

requirements and structural integrity to achieve the required performance and 

safety criteria. 

5.12.2 Thermal Movement 

The Contractor shall design the PSD System to accommodate all expansion and 

contraction due to thermal fluctuations. The precise maximum movements shall 

be confirmed with the Employer. 

5.12.3 Door control and door driving mechanism shall be wholly contained within 

lockable fascia panels of stainless steel and shall be only accessible from 

platform side for maintenance. The system and its enclosure shall be designed 

against performance degradation due to dust, weather, rain, vermin, liquid 

penetration and condensation. 

5.12.4 The PSD support structure shall preferably be fabricated from anodised 

aluminium extrusion. Any alternative material shall be proposed for no-

objection from Employer and shall be adopted only after receipt of no-objection 

from the Employer. 

5.13 Access Requirements 

5.13.1 Equipment installed in the platform installation shall be maintainable from the 

platform side. 

5.13.2 Installed equipment shall have adequate clearances/access for maintenance and 

future replacements. 

5.13.3 Control and monitoring panels shall have easy and adequate access for 

maintenance and replacement of internal components. 
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5.14 Engineering Documentation Requirements 

5.14.1 Engineering Process 

The following engineering requirements shall be adopted by the Contractor in 

addition to those specified in Chapter 1 Introduction. The Contractor shall 

submit an Engineering Plan consisting of list of all engineering documents for 

review. 

5.14.2 Engineering Plan 

5.14.2.1 The Contractor shall submit the Engineering Plan for the PSD System for review. 

5.14.2.2 The Contractor shall adopt a structured engineering process, including in 

addition to the requirements of Chapter 1 Introduction, but not limited to the 

following: 

(i) Conceptual, Preliminary and Final engineering reviews, including, but not 

limited to: 

(1) System architecture including design & safety features; 

(2) Operation and maintenance philosophy incl. diagnostic features; 

(3) Verification and test approach; 

(ii) Environmental 

The PSD shall be installed on platform edge at stations. The Contractor 

shall follow international standards for dust control. 

(iii) Engineering Documentation 

The Contractor shall, in addition to the documentation requirements 

specified in Chapter 1 Introduction, supply as a minimum the following 

hardware and software engineering documentation: 

(1) Engineering reviews 

(2) Failure mode effect and criticality analysis (FMECA) 

(3) Hardware adaptation report 

(4) Result from simulation studies 

(5) PSD System layout 

(6) Data preparation validation report 

(7) PSD System principles 

(8) Installation engineering 

(9) Systems Engineering Plan 



MAHA-METRO Part 2: Particular Specifications 

 

  Page 84 of 463 

 
 

The submission of the above documentation shall be included in the 

Submission Programme. 

(iv) Self-Diagnostics 

(1) Self-diagnostics shall be employed to the maximum extent possible 

to assure the highest possible Availability. 

(2) Diagnostic Tools utilized in designing and maintaining the system 

shall be included in the list of special tools along with calibration 

certificates and be provided for trouble shooting/ rectification during 

O & M stage. Training associated with above tool shall be included 

in training module. 

(v) Safeguards 

The safety of all operating personnel using the equipment or performing 

their duties shall be an essential aspect of the  equipment engineering and 

fabrication. The Contractor shall provide appropriate safeguards and 

include the same in relevant design documentation. 

5.14.2.3 Final Submission 

The Final Submission shall be in accordance with the Chapter 1 Introduction. 

The Final Engineering shall include all integration requirements of the PSD 

System with other designated Contractor’s essential for satisfactory installation, 

commissioning, testing & O&M of the PSD System. 

5.14.2.4 All the documents Diagnostic tools/ log files should be in English language only.  

5.15 Materials and Equipment 

5.15.1 Materials 

5.15.1 These requirements shall be the minimum requirements for general purposes and 

they shall not relieve the Contractor from ensuring that the engineering is fit for 

purpose, and that all materials and components incorporated in the Works are 

new, free from imperfection, and suitable for their intended purpose, 

environment and function. 

5.15.2 All material used shall be of current production and well-proven application for 

the design and intended use. All materials and equipment shall be of the best 

quality and make. 

5.15.3 The names of the manufacturers of materials and equipment proposed for 

incorporation in the Works together with performance, capacities, certified test 
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reports, approval letters and other significant information pertaining to the same, 

shall be furnished when requested by the Employer, who shall have the power 

to reject any parts which in his opinion are unsatisfactory in meeting the 

objectives. Such parts shall be replaced by the Contractor with neither cost nor 

programme implications to the Employer. The documentation for material shall 

include details such as follows: 

(i) Equipment type 

(ii) Equipment part number 

(iii) Equipment serial number 

(iv) Quantity of the equipment installed 

(v) Date of manufacture of equipment 

5.15.4 The Engineer may reject any materials and goods, which in his opinion are 

inferior to the samples previously reviewed, and the Contractor shall promptly 

remove such materials and goods from the Site. 

5.15.5 The Contractor shall obtain certificates for each batch of goods and materials 

incorporated into the Permanent Works. Each certificate shall certify that the 

materials comply with the requirements of the Contract and shall include all 

reports of inspections and/or tests carried out at the place of manufacture 

5.15.6 Certificates of tests by manufacturers, which are submitted to the Employer, 

shall relate to the material delivered to the Site. Certified true copies of 

certificates may be submitted if the original certificates cannot be obtained from 

the manufacturer. A letter from the supplier stating that the certificates relate to 

the material delivered to the Site shall be submitted with the certificates. 

5.15.7 Samples of equipment submitted for the Employer’s consent shall not be 

incorporated into the Works without the Employer’s permission in writing. 

5.15.8 All similar items of equipment and their component parts shall be completely 

interchangeable. Spare parts shall be manufactured from the same materials as 

used for the originals and shall fit all similar items or plant. Where machining 

may be needed before fitting renewable parts, the machining fits with their 

tolerances shall be shown on the drawings accompanying the instruction 

manuals. 

5.15.9 All parts and equipment, which are subject to wear or damage by dust or 

moisture in the environment they are installed, shall be totally enclosed in 



MAHA-METRO Part 2: Particular Specifications 

 

  Page 86 of 463 

 
 

housings with the appropriate degree of protection. IP ratings of housing of all 

equipment / sub-systems shall be indicated. 

5.15.10 All workstation displays shall support high resolution (1920X1080) colour 

graphics. All the workstations shall be with 22” LED screens. All servers, PCs 

and laptops shall be of latest configuration. The number and location of the 

workstation are as per the requirements of this PS. The hardware and software 

configuration of workstations, PCs and laptops shall be submitted for no 

objection certificate from the Engineer/ Employer. 

5.15.11 All the metallic parts that are being used in the system shall be made of corrosion 

free material and if it is not possible for any particular part, they shall have 

treatment for corrosion protection, with the prior consent of the Engineer. 

5.16 Mounting and Enclosure 

5.16.1 All parts used in mounting and enclosure shall be standard manufactured models. 

The Contractor shall submit proposed suppliers/ details of Cabinets/ enclosures 

for Engineer’s/ Employer’s no-objection. 

5.16.2 Cabinets shall be constructed with material of adequate thickness and suitably 

braced to form a rigid structure. Full substantiation of mechanical strength shall 

be provided for approval to demonstrate that the cabinet is free from distortion 

when equipment is mounted and support on floor. All metallic cabinets shall 

have treatment for corrosion protection. 

5.16.3 The dimensions of all cabinets shall be standardized as far as possible and 

without occupying excessive floor spacing. 

5.16.4 The equipment shall be constructed in modular units, which shall be installed in 

metal enclosures designed for floor mounting. Each module shall be constructed 

on a rigid base frame. Sub-assemblies and components shall be mounted on pull 

out and/or swing out trays. Cable connections to the cable ladder and trays shall 

be of sufficient length to allow for easy access to all components 

5.16.5 The cabinets shall have a clear area in front and rear to allow the doors to be 

opened fully and maintenance to take place. Doors shall be fitted with lockable 

handles or other approved means of fastening and shall be provided with locking 

bars and guides to prevent distortion. Cabinet shall be arranged so that access 

doors or panels into compartment can only be opened when the locking device 
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is in the unlocked position. Generally, two sets of keys shall be provided for each 

lock. 

5.16.6 Means shall be provided for isolating individual units of equipment. Monitoring 

terminals or test jack points shall be provided for maintenance and testing. 

5.16.7 Each Cabinet shall be fitted with metallic gland plates for entry of cables and an 

earth terminal. Foundation bolts and lifting hooks or eyes shall be provided as 

necessary for handling purposes. It shall be fitted internally with a nameplate, 

which shall state the manufacturer’s name, serial number, rating and year of 

supply. 

All cable entry points shall be provided with suitable sealing gland arrangements 

and vermin proof. 

5.16.8 Each and every individual item of equipment shall be fitted with permanent 

identification labels. The identification label shall be permanently attached in 

such a way that it shall not become detached or illegible during the lifetime of 

the system from any cause including wear and tear, environmental effects (such 

as rain, direct sunlight, etc.) or any other influence. Preference shall be given to 

embossed or engraved metallic labels mechanically fastened by riveting or 

similar means to the item to which they refer. 

5.16.9 Danger warning notices with red letters on a white background shall be fitted to 

covers, which give access to live terminals or conductors at and above 110 volts. 

Circuit and function labels shall be provided. All labels shall be in English. On 

the enclosure a danger board should be provided as per Indian Electricity Rules. 

5.16.10 The module shall include an integral forced air-ventilation system designed to 

ensure efficient removal of dissipated heat. 

5.16.11 The module shall be designed such that if there is over temperature, an alarm 

shall sound, but it will in no way produce degradation of performance. In case 

of unavoidable shutdown due to excessive temperature rise, another warning 

alarm shall be given out at least 1/2 hour before the shutdown. 

5.16.12 All metallic cabinets/ parts shall be solidly bonded to earth in accordance with 

BS 7430 using adequate section of cable or bus bar. The earth connection at the 

cabinets/enclosures shall be made to the frame earth provided or alternatively to 

a substantial part of the basic frame rather than a bolted - on panel. Provision of 

Electrostatic Discharge (ESD) wrist band shall be provided in each cabinet. 
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5.16.13 The Contractor shall submit the mechanical and electrical design of all cabinets 

for approval by the Engineer. 

5.16.14 Any item of equipment, which is removable, as part of routine maintenance 

procedures should not be mounted at more than 2.0 m above floor level 

5.16.15 The Contractor shall ensure that the installed structure is in compliance with 

Schedule of Dimensions. 

5.16.16 Provision of lighting shall be provided inside the cabinets with automatic door 

switch. Cabinet Light shall be “ON” whenever door is opened and “OFF” when 

door is closed. 

5.17 Storage of Equipment 

5.17.1 The Contractor shall provide and maintain acceptable storage facilities for the 

Works, equipment and materials of all kinds intended for use in carrying out the 

Works or for incorporation into the Works. 

5.17.2 The Contractor shall prepare, protect and store in an agreed manner all Works, 

Contractor’s equipment and materials so as to safeguard them against loss or 

damage from repeated handling, from climatic influences and from all other 

hazards arising during shipment or storage on or off the Site. 

5.17.3 Secure and covered storage shall be provided by the Contractor for all Works, 

Contractor’s equipment and materials which are other than those having been 

reviewed without objection by the Engineer as suitable for open storage. 

5.18 Electronic Components and Sub-Assemblies 

5.18.1 Each plug-in module or printed circuit board shall be securely plugged into the 

main unit with guiding construct to hold the module in place. Printed edge 

connector shall not be used. 

5.18.2 Printed circuit boards shall have sufficient thickness to ensure its mechanical 

rigidity and to eliminate the risk of damage during installation and maintenance. 

5.18.3 Printed circuit boards shall be designed and manufactured as per proven 

international standards, which shall include standards for conductor thickness, 

width and spacing. Different standards shall be applied to equipment operated 

under different conditions if applicable. 
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5.18.4 All plug-in modules shall be clearly and unmistakably identified. Labelling with 

module name, part number, serial number and revision number shall be 

provided. 

5.18.5 Terminals shall be supplied suitable for the cables being used to make the power 

connections. Terminals shall be provided for connecting the remote alarm 

contacts. 

5.19 Fire Safety 

5.19.1 Introduction 

(i) The safety of the Mechanical and Electrical System Equipment shall 

generally comply with NFPA 130 and BS EN standards. 

(ii) The PSD System fire resistance rating shall meet the recommendations of 

appropriate international standards or equivalent. 

(iii) The design and construction aim for the materials used in the PSD 

installation are as follows 

(a) It shall not introduce a significant fire load into the station. 

(b) It shall not in itself be a cause of flame spread 

(c) It shall minimize smoke and heat emission and shall be free from 

toxic gases. 

5.19.2 Fire performance Specification of materials and construction elements 

(i) Construction Elements 

(a) All the major structural elements of the screen, the doors and the 

framing shall be of non-combustible construction when tested to 

BS476 part 4. Any part of the screen, doors or frame constructed of 

glass, ceramics, masonry, or Aluminium shall not be subject to this 

test. 

(b) Surface lining will achieve class o (national class) or class B- S3, d2 

(European class) surface spread of flame in accordance with 

International Building Code (IBRC). Materials will also be 

compliant with the UK Fire Precautions (Subsurface railway 

Stations) regulations 2009 and or material /product classified as class 

A2-s3, d2 or better in accordance with BS EN 13501-1:2002 Fire 

classification of construction products and building elements, part 1-

classification using data from reaction to fire tests. 
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(ii) Electrical cables (Including earthing and bonding cables) 

All electrical cables should be provided as per provisions defined NFPA 

130 & BS standards. All cables used should be LSZH type (Low Smoke 

zero Halogen) to following standards: 

 

SN Properties Standards 

1 Fire Retardant BS4066 

2 Low Smoke BS7622 

3 Halogen Free BS6425 

4 Low Toxicity Low Corrosivity BS6425 

5 Oxygen Index ASTM D2863 

6 Temp Index ASTM D2863 

Table 10: Cable Standards 

(iii) Glazing and door frame seals/ gaskets and door edge buffers: 

Miscellaneous rubber, silicone, plastic and polymer items such as 

seals/gaskets for the glazing and door frames and leading-edge buffers to 

the doors shall have a minimum oxygen index of 33 when tested to BS 

6853 Appendix-A shall have a temperature index of greater than 300oC. 

These miscellaneous materials shall also exhibit low smoke emission when 

tested to BS 6583 Appendix B.5.1 so that A0≤ 0.2 m2/g 

(iv) Belt Drive: 

If the drive transmission mechanism for the doors is not metal or non- 

combustible then the drive shall have a class O surface spread of flame and 

it shall have a low smoke emission when tested to BS 6853 Appendix D8 

so that A0 < 0.3 m2/g 

(v) Sealants: 

Sealants shall exhibit low flame propagation. When tested to BS 476 part 

6, they shall have flame propagation indices of i1 <6 and I <12. They shall 

also exhibit low smoke emission when tested to with the specific optical 

density, Ds after 4 minutes being less than 500. 

(vi) Lubricating Oils and Grease: 
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Lubricating oil and grease shall be compatible with any seals, hoses and 

surface finishes so that they do not have a detrimental effect on 

performance or appearance of any part of  installation. 

Lubricating oil and grease shall be of “fire resistant” type and shall have: 

(1) Flash point temperature greater than 1800 C 

(2) Spontaneous ignition temperature greater than 4500 C 

5.20 Electrical Bonding 

The PSD System shall be designed and constructed so as to maintain all metallic 

parts of the system exposed to passengers or Employer’s personnel, 

equipotential to the station earth. This shall be achieved by bonding the PSD 

System to the Station Earth MET (or equivalent device) and making the 

metalwork electrically continuous throughout the PSD System. The cable and 

terminations to the Station Earth MET (or equivalent device) shall be provided 

by the Contractor to the Approval of the Engineer. 

5.20.1 The scheme to avoid touch potential shall be as per international standards and 

No objection shall be taken from employer before implementation. The scheme 

shall also take in to account traction fault current condition. PSD Contractor shall 

coordinate and interface with the designated Contractor for touch potential 

bonding and insulation requirements. 

5.21 Telecommunication channels: 

5.21.1 Contractor shall be provided with redundant Ethernet ports in the Telecom 

Equipment Room (TER) at each station and in OCC/ BCC. Contractor shall lay 

the cable from the TER to their equipment for connection to these Ethernet ports. 

Connection to the Master clock shall also be made available in OCC and other 

locations if required for the use of PSD Contractor so that the PSD System uses 

same system time as other systems in the project. Contractor shall submit the 

topology and design of data network for the purpose specified in this 

specification. 

5.22 Indication and alarm requirement: 

5.22.1 The Contractor shall provide indications/ alarms in PSD Room, OCC, BCC, 

SCR (Every station) & SMR. 
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5.22.2 The Contractor shall provide the following indications/ alarms as a minimum 

(i) Door Open/ Close indication 

(ii) Door failure visual and audible alarm 

(iii) Power failure visual and audible alarm 

(iv) Main controller failure visual and audible alarm 

5.22.3 Following indication as a minimum shall be provided in SMR: 

(i) Door open/ close status 

(ii) Door failure 

(iii) Power failure 

(iv) Earth leakage alarm and test button 

(v) Door input commands from on-board 

(vi) Status of Vital loop 

(vii) Status of Local Over ride function 

5.22.4 List of Indication and Alarm shall be submitted to the Engineer for No objection. 

5.23 Alarms and Maintenance: 

5.23.1 Facilities for remote fault diagnosis of the PSD shall be provided by the 

Contractor. The facilities shall allow operation staff to monitor the following 

items but not limited to: 

(i) Health of the door control units 

(ii) Power failure 

(iii) Doors lock failure 

(iv) Maximum operating torque exceeded 

(v) Obstructions detected 

(vi) Drive Motor 

5.23.1.1 The Contractor shall further develop and submit the list of items as mentioned 

in Clause 5.23.1 above for the Engineer’s acceptance. 

5.23.2 Pre-emptive fault monitoring should be provided to give early warning of 

potential failures. An example of this would be to monitor motor current,  

operating voltage & operating time and to give warning if this starts to rise 

outside the nominal values. 

5.23.3 Provisions shall be made for the fault monitoring data to be stored to enable 

operation staff to view the system’s fault history. It shall be possible to generate 

desired MIS reports including RAM reports, in requisite/ configurable formats 
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from this data. A facility for downloading data in an Off line system at a 

centralized location (at OCC) and maintenance terminals shall be provided. The 

Off line system should also be provided with requisite analytical / diagnostic 

software for generating desired preformatted / configurable MIS / Fault reports. 

5.23.4 The Contractor shall submit a detailed proposal for the health monitoring system. 

In each PSD equipment room, a set of keypads with LED display or touch screen 

HMI shall be provided on the main control cabinet for quick fault trouble 

shooting. 

 

5.24 Integrated Digital Advertisement and Passenger Information Display 

System 

Specific Requirement for Integrated Digital Advertisement and Passenger 

Information Display System: - 

(i)  Fixed Drive panel area and PSD Fixed Screen Panels or Header area 

shall be used for the purposes of providing information to the passengers 

and/ or advertisement purpose. Suitable size of LCD/ LED video screen 

along with all required and associated arrangements shall be provided as 

part of this contract and shall be installed in fixed drive panel of  and 

Fixed Screen Panel or Header area of PSD. 

(ii) The mounting arrangements for the video screen shall utilise industry 

standard mountings to facilitate future easy replacement of the screens. 

(iii) The size of the video screen shall be maximised to use the available space 

in the FDP with sufficient spare room for maintenance access and 

ventilation. 

(iv) The video screen shall be protected within the FDP enclosure which shall 

have a glass fronted access door which permits the video screen to be 

clearly viewed. 

(v) Protection and installation methodology of the video screens on Header 

Box/ Fixed Screen shall be proposed by the contractor for the Engineer’s 

approval. 

(vi) A work station with software for download/ upload of advertisement/ 

Passenger information shall be provided in the SCR of each station so that 

remote download/ upload from SCR to individual group or all 

advertisement/ Passenger information video screens panels is possible. 
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(vii) All associate inspection, installation, testing and commissioning 

requirements shall be completed by the Contractor in the accordance with 

the testing and commissioning of PSD Systems. 

(viii) As a minimum, the video screen shall include the following inputs: 

(1) Ethernet connection port; 

(2) HDMI connection; 

(3) Wi-Fi connection; 

(4) UHF connection; and 

(5) Fibre optic connection. 

(ix) Power shall be reticulated to each video screen, with plug and circuit 

protection facilities in each FDP/ Header Box. 

(x) The power feed shall be totally independent of that used for the PSD 

System and shall be fed via an isolating transformer in the PSD room. 

(xi) Voltage levels shall comply with those specified for PSD System. 

(xii) Power and signal cables to the video screens shall be reticulated within the 

same cable routes used for PSD cables.  

(xiii) Digital Advertisement Display System’s spares parts (At least 5% of item 

used) shall be supplied by the contractor within this Contract and included 

in spare part list. 

(xiv) Operation and Maintenance methodology of Digital Advertisement 

Display System shall be included within the O&M manual of PSD System  

(xv) The video screen shall be of industrial grade with minimum 4k resolution. 

 

End of Chapter 5 
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CHAPTER 6 

6 DESIGN REQUIREMENTS 

6.1 General 

6.1.1 The Contractor shall develop the design based on this specification and on 

proven and reliable practices. The design details shall be submitted with 

technical data and calculations to the Engineer for review. 

6.1.2 Where similar equipment or sub-systems of a different rating are already proven 

in service, then the design shall be based on such equipment. Notwithstanding 

the fulfilment of the above stipulations, the Contractor shall furnish sufficient 

information to prove the basic soundness, reliability and quality of the offered 

system/ sub-system. 

6.1.3 The system installation shall be supported by the structure of the platform floor 

(at the platform edge civil recess). The system shall be self-supporting above this 

connection. 

6.1.4 The height of the PSD system installation shall extend up from the civil recess 

at the platform edge to the RCC down stand beam/ slab/ I-beam down-stand. 

6.1.5 The PSD installations shall be supported by the structure from the platform floor 

and the I-beam above to form a rigid structure to support the Header Box and 

the door panels underneath. 

6.1.6 The Contractor to provide the stainless-steel support using steel structure from 

the platform RCC down stand beam/ slab/ I-beam. 

6.1.7 PSD System installation shall be extended to meet the end wall or back wall of 

the station (or other partitioning) so as to form a continuous barrier around the 

public area of the platform at both the end. The barrier end arrangements will 

vary between different stations. 

6.1.8 The entire PSD System installations shall withstand all platform and trackside 

design loads, as specified in this PS. 

6.1.9 PSD System equipment shall be designed and manufactured in modular manner 

such that it can be assembled and installed at operating platform and to facilitate 

the fault diagnosis and replacement of each modular part. Each module shall be 

capable of being interchanged with other modules of the same type without 

affecting the rest of modules in place. 
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6.1.10 The non-exhaustive list of design criteria and operating features of PSD System 

are define in below table: 

 

SN 
Design Criteria / 

Operating features Design Criteria / Operating features Value 

1 Free Passage 2000 mm (with a train doors width of 1400 

mm and stopping accuracy of +/- 300mm). 

2 Clear Height 2150 mm for Full Height 

3 PSD Height 2650 mm to 2750 mm 

4 Stoppage Accuracy All trains in GoA2/ ATO shall stop within ± 

300 mm of the stopping position for 99.98 % 

of the station stops. 

5 Opening Time 2.5 s to 3.2 s (Including response time) 

6 Closing Time 3.0 s to 3.7 s (Including response time) 

7 Closing Force < 150 N per door leaf with speed  

8 Obstruction Force < 135 N per door leaf 

9 Speed < 0.6 m/s 

10 Kinetic Energy < 10J maximum per leaf when closing (This 

Kinetic energy is measured on the PSD 

Prototype) 

11 Noise level 70 dB (A) with covers closed at 1.5 m high 

from Finish Floor Level (FFL) 

12 Automatic reclosing After manual release after a pre-set time of 30 

seconds (adjustable up to 60 s) 

13 Obstacle trapping 

limit 

Any object larger than 4 mm diameter at 0.9 m 

above Finish Floor Level (FFL) will trigger the 

obstacle detection system 

14 Climatic conditions 

for PSD 

Climatic conditions as specified in GS and PS. 

PSDs are underground type with Header Box 

suitable for IP-54 conditions. 

15 Crowd Loading 

pressure on the PSD 

Door 

3000 N /m at a height of 1.1 m to 1.5 m 

without any deformation or reduction in 

operating performance and a pressure of 3000 

N/m without rupture or permanent damage. 
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SN 
Design Criteria / 

Operating features Design Criteria / Operating features Value 

16 Shock Load 2800 N (minimum or more as required per site 

condition) 

17 Impact Energy – IK 

Code 

IK 10 (20 Joules) – EN 62262 for PSL and 

PSC 

18 Piston effect on PSD Piston effect pressure of maximum train speed 

of 55 kmph 

19 Air Permeability Air permeability requirement of Class 1 

classification of BS EN 12207 in limiting the 

Total Infiltration and Exfiltration. 

20 PSD Doors Frames 

Material Construction 

Stainless Steel: SS316 grade material in hair 

line finish 

21 PSD Doors Post Trim 

Material Construction 

Stainless Steel: SS316 grade material in hair 

line finish 

22 Door Threshold Stainless Steel: SS316 grade material in hair 

line finish 

23 Glazing Heat Soaked Toughened Tempered Glass 

(clear) 

24 Vibration Level • The limiting criteria for vibration generation 

shall be as for Class I applications as defined 

in BS 7854 (ISO10816) or equivalent 

international standards for all installations 

except equipment with motor sizes in excess 

of 15kW, where Class II shall apply. 

• All PSD installations shall be equipped with 

vibration isolation mountings/joints to 

withstand the vibration encountered in service 

as specified in EN 50125-3, EN 60068-2-27 

and EN 61373. 

25 Aerodynamic 

Pressure criteria 

acting on PSDs 

The Aerodynamic pressure criteria acting on 

the PSD System caused by Tunnel Ventilation 

System or wind pressure and a train running 

through the station is + 1000 Pa or as per site 

condition. 

26 IP Class 

PSD Controller IP 42 

Door Control unit IP 54 

Driving Unit IP 65 
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SN 
Design Criteria / 

Operating features Design Criteria / Operating features Value 

Limit Switches IP 54 

Table 11: Design Criteria and Operating Features 

6.1.11 In the event of a defective PSD door or train door, an audio-visual indication 

shall be provided at the corresponding PSD door to provide an early indication 

to passengers that the door is defective and shall not open. The PSD contractor 

shall propose the audio-visual indication design for the Engineer’s approval. 

6.1.12 When one or more train doors are defective, the PSD System shall inhibit the 

opening of the corresponding PSD door(s) when the train with the defective 

door(s) is stopped at the platform. 

6.1.13 After the train with the defective door(s) has departed from the platform, the 

PSD System at that particular platform shall resume normal operation. 

6.2 Platform Edge Recess Requirement: 

(i) The depth of the platform edge recess required to accommodate the 

threshold installation shall not exceed 150 mm for PSD System. 

(ii) The width of the platform edge recess required to accommodate the 

threshold installation shall not exceed 400 mm system and 300 mm for 

PSD system. 

6.3 Design Philosophy 

The design philosophy shall meet the following criteria: 

(i) Application of state-of-the-art Technology 

(ii) Service proven design (proof to be submitted) 

(iii) Service life 30 years 

(iv) Minimum life cycle cost 

(v) Ease of maintainability 

(vi) Use of interchangeable, modular components 

(vii) Extensive and prominent labelling of parts, cables and wires 

(viii) Use of unique serial numbers for traceability of components 

(ix) High reliability 

(x) Energy efficient 
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(xi) System safety and integrity 

(xii) Adequate redundancy and factor of safety 

(xiii) Use of fire-retardant materials 

(xiv) Environment friendly 

(xv) Adherence to functional, operational and performance requirements 

(xvi) Documents and deliverables in support of adherence to the above 

principles shall be submitted as part of design submission process for 

Employer’s no objection. 

6.4 Design Process 

6.4.1 The Contractor shall adopt a structured design process, including, but not limited 

to, the following: 

(i) Conceptual, preliminary and final design reviews with the Engineer, 

including, but not limited to, requirements capture and decomposition, 

system architecture, logic flow diagrams, RAMS allocations, Standards to 

be followed, Safety integrity levels, operation and maintenance 

philosophy, and verification and test approach; and 

(ii) Conceptual, preliminary, and final software design reviews with the 

Engineer, for the software design, including but not limited to: the software 

requirements specification, software architecture, requirements 

decomposition, logic flow diagrams, Standards to be followed, Safety 

integrity levels, MMI  and verification and test approach. 

6.5 The Contractor shall achieve the required high level of system availability with 

redundancy techniques for the design of the door control and operating 

mechanism. The redundancy technique shall also be applied to the door closed 

detection system such that the failure of single detector when the doors are 

proven closed and locked shall not result in loss of “Door closed” indication to 

the Signalling System. Contractor shall provide detailed information on the 

redundancy technique adopted in design. The Contractor shall propose suitable 

means of monitoring the failure of redundant equipment. 

6.6 In the event that redundancy units are not included in the design, the Contractor 

shall demonstrate with substantiating evidence how the reliability and 

availability is achieved. 



MAHA-METRO Part 2: Particular Specifications 

 

  Page 100 of 463 

 
 

6.7 The PSD System as a whole shall have a service life of at least 30 years from the 

commencement of Revenue Service. 

6.8 Adequate margin shall be built into the design particularly to take care of the 

environmental considerations prevailing in PUNE. 

6.9  

6.9.1 The Contractor shall submit all necessary drawings and test results to 

demonstrate the requirements of the specifications including as defined in 

Chapter 3 and Chapter 8 of this PS. 

 

End of Chapter 6 
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CHAPTER 7 

7 INTERFACES 

7.1 Interface Specifications 

7.1.1 Interface with other Designated Contractors 

7.1.2 The Contractor shall interface and liaise with other designated Contractors in 

accordance with the requirements of , Project Wide Interface Document,  and 

the appendix A2. The PSD Contractor shall develop and execute an interface 

plan during execution of the work to ensure that: 

(i) All interface issue between the PSD Contractor and other designated 

Contractors are satisfactorily resolved. 

(ii) Supply, Installation and testing of equipment and software are fully 

coordinated. 

(iii) All the equipment supplied in the contract are fully compatible with each 

other. 

7.1.3 Interface Management Plan 

Within 45 days of notification from the Engineer of the identity of each 

designated Contractor, the PSD Contractor shall develop and submit to the 

Engineer for review an Interface Management Plan that is mutually acceptable 

to both, the PSD Contractor and other designated Contractors. The Interface 

Management Plan shall: 

(i) identify the sub-systems as well as the civil works and facilities with 

interfacing requirements; 

(ii) define the authority and responsibility of PSD Contractor and other 

designated Contractor (and any relevant sub-Contractors’) staff involved 

in interface management and development. 

(iii) identify the information to be exchanged, together with the management 

and technical skills required for the associated development work, at each 

phase of PSD Contractor and other designated Contractor (and any 

relevant sub-Contractors’) project life-cycles; 

(iv) include considerations of the Interface Hazard Analysis; 
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(v) specify the configuration and version control procedures in accordance 

with PSD Contractor and other designated Contractor (and any relevant 

sub-Contractors’) quality management system; and 

(vi) Address the design, supply, installation, testing and commissioning 

programme of the contracts to meet the key dates of each contract, and 

highlight any programme risks requiring management attention. 

7.1.4 Once the Interface Management Plan has been reviewed without objection by 

the Engineer/ Employer, the Contractor shall execute the Works in accordance 

with the Interface Management Plan. The Contractor shall advise the Engineer/ 

Employer immediately of any difficulty in developing a mutually acceptable 

Interface Management Plan. 

7.1.5 The Project Wide Interface Document and appendix A2 shall form the basis of 

Interface management plan for the designated Contractors mentioned therein. 

However, this does not relieve PSD Contractor’s obligation to identify any new 

interface requirements to meet this specification. 

7.1.6 Interfaces exist between the Contractor and Designated Contractors for Systems, 

where the systems are mutually dependent, or interactive for satisfactory and 

safe operation. The Contractor shall maintain close coordination/ interface 

during design, manufacturing, testing, commissioning, integrated testing, trial 

run and defect liability period with the Designated Contractors and consultants 

who may be working in the Project, whether or not especially mentioned in the 

Contract. The Contractor shall perform all design duties and provide all 

materials, equipment and labour to ensure the satisfactory accomplishment of 

interface of the systems for which the Contractor is responsible. 

(i) It shall be the responsibility of the Contractor to settle all disagreements 

with the Designated Contractors. If such disagreement cannot be resolved 

by the Contractor, despite having made all reasonable efforts, then the 

decision of the Engineer/ Employer shall be final and binding on the 

Contractor. 

(ii) The Contractor shall submit and maintain an agreed Interface Documents 

as specified in the General Specification. At all stages of the work, all 

interfaces shall be discussed and agreed upon, through the Engineer/ 

Employer between the Contractor and other Designated Contractors. 
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(iii) It shall be the responsibility of the Contractor that interface requirements 

be finalised as early as possible. Contractual delays and consequential 

implications as a result of delay in such co-ordination on account of 

reasons attributable to the Contractor, as concluded by Employer, shall be 

the sole responsibility of the Contractor. 

7.2 Setting Out 

7.2.1 The Contractor shall be responsible for the true and proper setting-out of the 

Works and for the correctness of the position, levels, dimensions and alignment 

for all parts of the Works and for the provision of all necessary instruments, 

appliances and labour in connection therewith. If at any time during the progress 

of the Works any error shall appear or arise in the position, levels, dimensions 

or alignment of any part of the Works, the Contractor shall on being instructed 

to do so by the Engineer shall rectify such error to the satisfaction of the 

Engineer. It is the Contractor's responsibility to coordinate with Civil Works 

Contractor of each station to have joint inspection/ survey on Site to ensure that 

all parts of the Works are provided to the acceptable construction tolerances. 

7.2.2 The checking of any setting out of any line or level by the Engineer or his 

Representative shall not in any way relieve the Contractor of his responsibility 

for the correctness thereof and the Contractor shall carefully protect and preserve 

all bench-marks, sight rails, pegs and other things used in setting-out the Works. 

7.2.3 The Contractor shall ensure that the setting out of plant or equipment permits it 

to fit into the space allocated and allows access for maintenance and replacement 

purposes. The Contractor shall allow in his design to level the support frame due 

to the uneven surface provided by the Civil Works Contractors. 

7.2.4 Setting out of the PSD System shall be derived from the Station Centre Line 

Coordinates and the Kinematic Envelope. 

7.3 Coordination 

7.3.1 Technical Coordination 

(i) The Contractor shall be responsible for identifying information required 

from other Designated Contractors and/ or the Engineer and providing 

information in a timely manner to other Interfacing Contractors and the 

Engineer. 
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(ii) The Contractor shall communicate and coordinate with the Engineer and 

ensure that all interfacing details are approved by the Engineer. Major 

coordination works include but not limited to: 

(1) PSD installation structural attachments to station and platform 

elements to support / PSD, 

(2) Physical routing of all pipe work, cable containment and associated 

ancillaries, supports, secondary steel and structural attachments, 

(3) Signalling signal types, numbers and termination details, 

(4) Interface signal types, quantities, protocol, transmission rate, format 

and termination details, 

(5) LV power supply terminations, 

(6) Earthing and bonding terminations, 

(7) PSD Room power supply capacities and heat release (from PSD 

controller and equipment) figures, 

(8) Layouts of PSD Room taking cognizance of lighting, ECS, drainage, 

S&TC interface panel, Telecom interface panel, LV cabling, 

earthing provisions installed by others, 

(9) Design of, and layout internal to, the Headwall and Tail-wall Units 

making due provision for handsets, closed-circuit televisions, fire 

extinguishers and other elements being installed by others within the 

unit enclosure, 

(10) Installation location and details, cabling and cable containment for 

all PSLs and PSAs. 

(11) Coordination with S&TC Contractor within Signalling Equipment 

Rooms, 

(12) Coordination with Traction Power and designated Contractors for 

bonding connection to common bonding (or equivalent devices). 

End of Chapter 7 
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CHAPTER 8 

8 VERIFICATION, TESTING AND COMMISSIONING 

8.1 General 

8.1.1 The Contractor shall prepare a Testing and Commissioning Plan and submit to 

the Engineer for review. The Contractor shall ensure that the Engineer has 

reviewed test documentation associated with any test without objection prior to 

the commencement of the test. 

8.1.2 Test Plan procedure, sampling inspection parameters to be observed during the 

inspection and acceptance level are to be submitted along with the similar 

previous Test results for provenness and the same need to be approved by the 

Engineer before undertaking any Inspection. 

8.1.3 The testing and commissioning programme shall be fully coordinated with the 

overall Project Programme. 

8.1.4 In addition, the Test and Inspection Plan shall include a comprehensive set of 

detailed Test and Commissioning Method Statements addressing each testing 

and commissioning activity to be performed by the Contractor. 

8.1.5 The Contractor shall ensure the System is in a state ready for tests before the 

commencement of the Tests on Completion to be witnessed by the Engineer. At 

each stage, the Contractor shall conduct trial tests by himself before offering the 

PSD Systems/ sub-systems for the Engineer to witness the tests, if necessary. 

Test results of the Contractor’s own trial tests shall be made available to the 

Engineer before the tests are witnessed by the Engineer, to indicate the readiness 

of the System for tests to be witnessed by the Engineer. 

Any deviation in the test result shall be rectified by the contractor to meet the 

expected test results before certifying the readiness of the system to witness by 

the Engineer/ Employer. 

8.1.6 The Contractor shall extend full support to the Engineer and provide all 

necessary facilities to enable convenient inspection of materials, work and 

testing. 

8.1.7 The Contractor shall investigate and provide corrective actions for all the faults 

detected during the tests. The tests shall be resumed only after all the faults are 

properly cleared & rectified. The Contractor shall submit fault report to the 



MAHA-METRO Part 2: Particular Specifications 

 

  Page 106 of 463 

 
 

Engineer to describe the symptom and causes of the faults and the corrective 

actions taken. 

8.1.8 If the operation of other Designated Contractor’s system or equipment is 

suspected to be affected by the system during the test, the Contractor shall 

withhold the test, investigate and provide corrective actions, if necessary, before 

resumption. The test shall be resumed only after the interference has been 

eliminated or found not to be related to the system. 

8.1.9 Additional tests needed as per best engineering practices may be asked by the 

Employer/ Engineer at the cost of the Contractor. 

8.2 Inspections 

8.2.1 The Contractor shall incorporate the following minimum pre-shipment inspect 

and test hold points into the Contractor's Quality Management Procedures (and 

associated Quality Plan). 

(i) Panels and Equipment 

All panels and Equipment, including: - 

(1) PSL 

(2) PSC 

(3) DCU 

shall be subject to formal inspection and full test and certification prior to 

release by the Engineer from point of manufacture. Tests shall include full 

operational and software (where applicable) check out and demonstrate 

compliance with the requirements of the Employer’s Requirement - 

Particular Specifications. 

(ii) Central Plant 

All central plant and equipment including: - 

(1) Power Distribution Panel/Motor Control Panel 

(2) Power Conditioning Equipment 

(3) Power Rectification Equipment 

(4) Isolation Transformers 

(5) Power Transformers 

shall be subject to formal inspection and full test and certification prior to 

release from point of manufacture. Tests shall include full operational 
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check out and demonstrate compliance with the requirements of the 

Specification. 

(iii) Header Box Elements 

8.2.2 As far as is practically possible, entire  Fixed Driving panels / PSD Header Box 

and associated componentry sections shall be pre-assembled and tested prior to 

release from point of manufacture. Tests shall include full operational and 

software and firmware (where applicable) check out and demonstrate 

compliance with the requirements of the Employer’s Requirement - PS. 

8.3 Testing and Commissioning Plan 

8.3.1 The sequence of test shall be as follows: 

(i) Type test 

(ii) Factory Acceptance Tests (FAT) 

(iii) Installation Tests 

(iv) Partial Acceptance Test 

(v) System Acceptance Test 

(vi) Integrated Testing and Commissioning 

(vii) Service Trials 

8.4 Type Test 

8.4.1 Type Tests shall be performed prior to full production and before FAT. 

8.4.2 Type Tests shall be used to confirm that the proposed equipment is fit for 

purpose in the environmental conditions specified and meets the requirements of 

the Specification including the EMC. 

8.4.3 The Contractor shall provide a schedule of type tests required for the various 

sub-systems, components, modules etc and submit to the Engineer for 

acceptance. 

8.4.4 The Contractor shall provide detailed Type test specifications in respect of tests 

to be performed for individual sub-systems, components, modules etc., as listed 

out by the Contractor in the above clause. 

8.4.5 Equipment that has been tested and approved for unconditional and unrestricted 

use on any passenger-carrying railway by any Railway administration may be 

exempted from fresh type approval test by Employer. However, for this 

exemption, complete details of tests carried out including environmental and 
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EMC tests, test results and approval certificate issued by the concerned Railway 

administration must be submitted to the Employer for verification and 

acceptance. Employer’s decision on this will be final. 

8.5 Certification of Tests 

8.5.1 Tests shall be carried out by Contractor’s qualified personnel. Tests shall be 

witnessed by Employer or his designate representatives for this purpose, if he 

chooses. Travelling & lodging expenses of the Employer and his designate 

representatives shall be borne by the Employer. Test records and test certificates 

shall be duly endorsed by the Contractor’s authorized representative. 

8.5.2 Test records and certificates shall be supplied for all tests, whether or not the 

Employer or his designate representative has witnessed them. The Contractor 

shall maintain inspection records to demonstrate that each item of installed 

equipment has been tested and found to be satisfactory. 

8.5.3 The Contractor shall perform any testing required by the Commissioner of Metro 

Rail Safety and any other statutory authority necessary for certifying fitness of 

operation of the PSD System for passenger services. 

8.7 Factory Acceptance Tests 

8.7.1 The Contractor shall carry out factory acceptance tests at the place of 

manufacturing in the presence of the Engineer. The test shall include, but not be 

limited to, visual, environmental, electrical and functional tests on each 

individual equipment and associated sub-system as well as simulation before 

delivery of the equipment to the Site. 

8.7.2 Factory acceptance test shall also be carried out for equipment and cables of all 

the sub- systems. 

8.7.3 The Contractor shall prepare and submit a Factory Test Plan at least six months 

before the tests. In addition, the Factory Test Plan shall also include but not 

limited to, the following: 

(i) A list of equipment and cables for individual sub-system to have factory 

acceptance test 

(ii) The program of all the activities related to factory acceptance tests 

(iii) The locations where factory acceptance tests to be carried out 

(iv) The estimated duration of tests activities at each locations 
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(v) Submission schedule of all the factory acceptance test procedures for 

equipment and cable 

8.7.4 The Contractor shall prepare the factory acceptance test procedures for 

equipment and cables and submit to the Engineer for review 

8.7.5 The factory acceptance test procedures shall describe in detail all tests to 

demonstrate the functional, electrical and physical performance of the equipment 

and cable under designed environmental conditions. 

8.7.6 Employer may exempt equipment that has been tested and approved for 

unconditional and unrestricted use from fresh type approval test. However, for 

this exemption, complete details of tests carried out including environmental and 

EMC tests, test results and approval certificate issued by the concerned authority 

must be submitted to the Engineer for verification and acceptance. Employer’s 

decision on this will be final. 

8.7.7 Where any part of testing is carried out by an independent laboratory, a copy of 

test certificate issued by the relevant authority of that laboratory shall be 

submitted along with the acceptance test procedure. 

8.7.8 The FAT shall demonstrate that 72 hours continuous service has been achieved 

with no fault occurring that would prevent the equipment from operating as per 

the Specification. 

8.8 Installation Tests 

8.8.1 Contractor shall conduct Installation Test in a standard Performa to ensure that 

Installations have been done as per requirement and Standard procedures and 

practices have been followed. The Contractor shall submit to the Engineer a 

comprehensive schedule of tests as required by the specifications giving full 

details and procedures for each test to be carried out under the Contract and 

including the pass/ fail criteria i.e. the standards or limits to be achieved. 

8.8.2 All installed equipment and cables shall be physically inspected against all 

relevant Engineering documentation. Installation Tests shall be carried out on 

individual sub-system, location by location after the completion of equipment 

physical installation. 

8.8.3 The Contractor shall submit the installation test checklist for review by Engineer. 

8.8.4 Installation Test shall include but not be limited to the following tests: 

(i) Equipment installation as per method statement 
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(ii) General Inspection of all equipment installed and equipment labelling 

(iii) Cable insulation, continuity measurement, cable dressing and cable labelling 

(iv) Electrical checks before energizing of all installed equipment 

(v) Earthing connections checks of all equipment installed 

(vi) Workmanship etc. 

8.8.5 The Test report shall include column for Status of the test (Pass/ Fail), Remarks 

by the Engineer and any action to be carried out before proceeding to the next 

step. 

8.8.6 The Contractor shall prepare three copies of a test report immediately after the 

completion of each test whether or not witnessed by the Engineer. If the Engineer 

has witnessed the test, he will countersign the report to indicate his agreement to 

the information and conclusions (i.e., whether the equipment being tested has 

passed satisfactorily) contained therein. If the Engineer has not witnessed the 

test (i.e., if a written waiver has been granted), the Contractor shall forward three 

copies of the test report without delay to the Engineer. 

8.8.7 The Engineer will countersign the report to indicate his agreement to the 

information and conclusions (i.e., whether the equipment being tested has passed 

satisfactorily) and return one copy to the Contractor. Where the results of the test 

do not meet the requirements of the Specification, the Engineer may call for a 

re-test. 

8.8.8 Test equipment and instrumentation shall be subject to calibration test within a 

properly controlled calibration scheme, and signed calibration certificates shall 

be supplied to the Engineer in duplicate. Such calibration checks shall be 

undertaken prior to testing and, if required by the Engineer, shall be repeated 

afterwards. 

8.9 Partial Acceptance Tests  

8.9.1 Installation work shall be completed and inspection records submitted to the 

Employer’s Engineer for review before the commencement of each PAT. 

8.9.2 The PAT Plan shall be submitted for the Employer’s Engineer’s review at least  

90 days before the commencement of each PAT. 

8.9.3 Functional Tests 

8.9.3.1 The functional tests of the PAT shall be carried out on installed equipment before 

System Acceptance Tests (SAT) to demonstrate that the part of the system 
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operates correctly in accordance with the Specification. 

8.9.3.2 The functional tests shall sequence through all required operations to prove 

that the System performs in accordance with the Specification. 

8.9.3.3 Where necessary, input conditions shall be simulated. 

8.9.3.4 The PSD contractor shall provide detailed Functional test specifications for 

review and acceptance by the Engineer and shall be carried out by Contractor’s 

personnel independent of design and installation. 

8.9.3.5 The functional test specifications for all the sub-systems, including the 

following categories but not limited to, shall be provided for acceptance by 

Employer’s Engineer: 

(i) Indoor Equipment including PSC, Power Supply Cabinet and MMS etc. 

(ii) Platform side PSD equipment 

(iii) Operations and control of PSD System from PSL and remote locations  

8.9.3.6 The equipment at each location shall be fully statically tested after installation 

to the Approval of the Engineer. The Contractor shall propose the tests to be 

carried out, and provide appropriate method statements for their performance. 

These tests shall be subject to the Approval of the Engineer. 

8.9.3.7 Before any part of each door installation is energised or operated, the electrical 

installation shall be tested for insulation, earthing and operation in accordance 

with the current edition of the Regulations for Electrical Installations, 

published by the Institution of Electrical Engineers (IEE Wiring Regulations). 

All cables, joints and terminations shall be subjected to test voltages laid down 

in the appropriate international Standard. 

8.9.3.8 Tests shall include earth loop impedance tests, continuity tests of all cabling 

circuits, insulation resistance tests of all cables, panel and Equipment tests, 

and power conditioning plant tests. Component tests for each component 

installed in the  Fixed Driving Panel / PSD Header Box shall also be 

performed. 

8.10 System Acceptance Tests 

8.10.1 System Acceptance Tests shall comprise comprehensive testing of the 

completely assembled installation to ensure that every item has been installed 

and adjusted and that all systems operate in every respect in accordance with 

the requirements of the Specification and are ready for integrated testing & 
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commissioning. 

8.10.2 Prior to System Acceptance Testing, the PSD contractor shall submit a System 

Acceptance Plan to the Engineer for Approval. The plan shall adopt a top-down 

approach and describe the System Acceptance strategies and processes. 

8.10.3 The System Acceptance Plan shall identify a comprehensive list of 

specifications, standards, method statements, procedures, drawings and records 

to be submitted to the Engineer for Approval. The Plan shall also include a 

programme, which identifies the dates for system acceptance submission and 

tests. 

8.10.4 Any tests carried out which are deemed as System Acceptance Tests shall be 

identified. If these tests have been carried out earlier or form the part of earlier 

carried tests, the same need not be repeated unless desired by the Engineer. 

However, these tests should be identified and included in the System 

Acceptance Test Plan. 

8.10.5 These tests shall be conducted in the presence of the Employer/ Engineer. 

8.10.6 Any defects which become apparent in the course of these tests shall be corrected 

and modifications as approved shall be implemented and recorded. All 

affected equipment shall be retested and certified before the system is accepted. 

8.10.7 Prerequisites for SAT 

8.10.7.1 The requirements in Paragraphs 8.10.7.2 to 8.10.7.5 shall be satisfied before the 

commencement of the System Acceptance Tests (SAT). 

8.10.7.2 All documentation for the Safety Report shall be submitted to the Engineer 

for review. 

8.10.7.3 All PAT shall be completed and test records submitted to the Employer’s 

Engineer for review. 

8.10.7.4 Facilities for the maintenance of the System shall be in place. 

8.10.7.5 The SAT Plan shall be submitted to the Employer’s Engineer for review at least 

120 days before the commencement of the SAT. 

8.10.8 System Acceptance Test Requirements 

8.10.8.1 It shall be the PSD contractor's responsibility to conduct all tests and record data, 

and restore the PSD Systems to full operational use following SAT. 

8.10.8.2 During SAT, all interfaces with external systems other than those pertaining to 

the designated contractors to the PSD System shall be tested. 

8.10.8.3 A SAT of the PSD equipment on every train shall be carried out on the Main 
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Line/ test track facility. 

8.10.8.4 System Acceptance Tests shall include but not be limited to the following: - 

(i) Indoor Equipment including PSC, Power Supply Cabinet and MMS etc. 

(ii) Functional test of all Platform equipment  

(iii) Operations and control of PSD System from PSL  

(iv) Functional test of each remote-control link and system in respect of both 

controls and indications from remote locations 

(v) Check of system voltages and loads and a system check under low 

voltage conditions. Test of system response to the loss of one incoming 

power feed and to the transfer from normal to standby supply. Additional 

system tests shall be conducted for all equipment, including changeover 

and redundant equipment under high voltage conditions to ensure that 

no function, sub-system or system remains in an unsafe state due to the 

high voltage settings of the power supply equipment. 

(vi) Demonstrate that the system shall automatically re-initialise upon 

restoration of power following a complete power failure or reboot of any 

sub-system or system without any staff intervention. 

(vii) Simulation test with S&TC system 

(viii) EMC and Environmental testing of all the sub-systems, equipment. 

(ix) Other tests necessary for the safe and proper operations of the train 

before the Dynamic test. 

(x) Verification of correct implementation of operational commands and 

indications. 

(xi) Demonstration of alarm responses and display format. 

(xii) Verification of response to each input status change. 

(xiii) Performance statistic report, RAM report and failure report 

(xiv) Changeover of control under failure conditions and manual operation. 

(xv) Dissemination of system information to sub-systems. 

(xvi) Control and monitoring operation with station, OCC, BCC and depot. 

(xvii) Checking of System operation under partial fault condition e.g., power 

supply failure, Open & Close enable signal failure, Open & Close order 

failure etc. 

(xviii) Check that equipment response time complies with specified 

requirements. 
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8.11 Integrated Testing and Commissioning 

8.11.1 Pre-Commissioning Test 

8.11.1.1 Pre-commissioning is the verification of safe operability to design requirements 

of all components and subsystems constituting the PSD installations. 

8.11.1.2 Pre-commissioning shall commence upon certified static testing completion of 

the system and confirmation of the availability of electrical supplies. 

8.11.1.3 A detailed procedure for the pre-commissioning tests shall be submitted by the 

Contractor. 

8.11.1.4 As a minimum pre-commissioning testing shall include the following: 

8.11.1.5 Checks against the detailed design documentation and Detail Specification 

produced by the Contractor, including tolerances and clearances. 

8.11.1.6 Verification of all offsite and Site tests completion and certification. 

8.11.1.7 All enclosure covers, cladding, doors and screen work inspected to ensure that 

no parts foul the moving assemblies, all sharp edges and burrs are removed and 

that maintenance access arrangements function as specified. 

8.11.1.8 Observation of safety precautions in the design and installation to allow safe 

operation. 

8.11.1.9 A check of all cable type, labelling and terminations against installation 

drawings. 

8.11.1.10 A wiring check within control panels for loose connections, and point to point 

wiring check for control circuits using low voltage test equipment. 

8.11.1.11 Localised operation of sub-system modules. 

8.11.1.12 Verification of all local panel functionality. 

8.11.1.13 Operation and sequence tests carried out to establish the correct functioning and 

adjustment of setting, of all circuits, controls, interlocks, limit switches, brakes 

and protective devices. 

8.11.1.14 Motors and/or actuators checked for correct operation, full load current, starter 

overload tripping time and earth resistance, as appropriate. 

8.11.1.15 Verification of all central plant functionality and safety features operability. 

8.11.1.16 Verification of Signalling System interface operability - (emulated by Contractor 

if not available). 

8.11.1.17 Verification of Communications System interface operability - (emulated by 

Contractor if not available). 
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8.11.1.18 Verification of the effectiveness of the earthing and bonding and the electrical 

continuity of the PSD System to ensure touch potential. 

8.11.2 Commissioning Test 

8.11.2.1 Commissioning Tests are defined as the performance of functional tests of 

sections, areas, or stages of a system. The Commissioning Tests are part of the 

tests to be performed by the Contractor under the Contract in order to achieve 

Employer’s Taking Over of the Works. 

8.11.2.2 Commissioning Tests shall be carried out on individual subsystem, on section 

basis to verify the functions, performance and services coverage after successful 

completion of the Installation Tests. 

8.11.2.3 The Commissioning Tests Plan shall identify a comprehensive list of 

specifications, standards, method statements, procedures, pass/ fail criteria, 

sample records, resources to be made available, drawings and records to be 

submitted to the Engineer, and a programme showing the dates for testing and 

for submission of each test procedure. 

8.11.2.4 Test procedures shall be carefully planned to ensure that the work can be 

executed in the time available. If the available time is restricted, this planning 

shall include contingency plans to be implemented if testing proceeds slower 

than anticipated or if defects are discovered that necessitate rectification and 

subsequent repeat testing, etc. 

8.11.2.5 The Contractor shall submit to the Engineer no later than two months before the 

commencement of the commissioning work, 3 copies of its proposed 

Commissioning Test Plan including checklist of all sub-systems. The checklist 

shall be appropriately sub-divided to make provision for the various parts of the 

systems and equipment covered by the Contract and shall cover all tests 

(mechanical, electrical or otherwise), positive identification of equipment, 

assemblies and sub-assemblies by serial number, drawing and specification 

reference numbers (and issue reference) and any other data to be certified by the 

Engineer during the course of commissioning. 

8.11.2.6 The functional, electrical and timing performances of the system shall be verified 

against the requirements and relevant international standards. 

8.11.2.7 All alarms, control and monitoring functions shall be verified at local and remote 

level. 
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8.11.2.8 All equipment settings and parameters shall be verified and recorded in the 

reviewed test record forms. 

8.11.2.9 All protection mechanisms such as hot-standby, parallel redundancy, automatic 

switchover, etc, built into the System and individual subsystem shall be verified. 

8.11.2.10 On completion of all commissioning activities and when all necessary 

adjustments have been carried out, a reliability performance test for each 

platform installation shall be conducted to dates agreed with the Engineer to suit 

the overall commissioning programme. 

8.11.2.11 The tests shall consist of a continuous cyclic operation of each platform set of 

doors, initiated by the Contractor emulating the signalling interface at random 

cycle periods as defined by the Engineer for not less than 1,000 cycles (a 

complete open and close movement) over a minimum 120-hour period during 

which time there shall be at least 10 one hour periods of 25 door cycles/hour. 

Each platform installation shall function for a minimum of 5 consecutive days, 

achieving a failure rate not higher than as specified in the Contract. Failure to 

achieve this level of reliability shall result in the test being repeated until such 

time as the level of reliability is achieved. The Contractor shall provide such 

levels of staff as are necessary to monitor and supervise these tests, including the 

production of comprehensive records. 

8.11.2.12 Facilities to be provided within the PSD System such that the System can be 

tested independently without relying on the function of other systems. 

8.11.2.13 The failure by the Contractor to achieve the reliability requirements is deemed 

to be a defect. 

8.11.2.14 The Contractor shall carry out tests necessary for Statutory Authorities if 

Required. 

8.11.3 Integration Tests with other systems 

8.11.3.1 Where performance across interfaces to other system is required to be verified 

during the Commissioning Tests, the Contractor shall include a list of the 

interface test procedures with the relevant signalling interface system in the 

Commissioning Tests procedures for the relevant subsystem. 

8.11.3.2 The Contractor shall provide all necessary supports, conduct investigation and 

provide corrective actions, if necessary, to ensure all matters related to 

interfacing are properly resolved. 
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8.11.3.3 Within one week upon completion of all interface test activities, the Contractor 

shall submit the test results to the Engineer for review. 

8.11.4 The Integrated Testing and Commissioning Tests will be considered completed 

only if the Engineer without objection reviews and approves the Integrated 

Testing and Commissioning Test results. 

8.12 Service Trials 

8.12.1 After completion of Integrated Testing and Commissioning for each Section, the 

Section shall be subject to intensive Service Trials for a period of 1 (one) month 

or as determined by the Employer. Any defects, deficiencies detected during 

these Service Trials shall be made good, promptly and free of cost by the 

Contractor. 

8.12.2 The Contractor shall provide all necessary support and attendance to the 

Engineer during the Service Trials. 

8.12.3 The Contractor shall provide on-Site supports to the Engineer in all aspects 

related to the operation of the System. The Contractor shall also conduct 

investigation and provide corrective actions for any problems related to the 

System or the interfaces with the System. 

8.12.4 The Contractor shall assign competent staff to support the Service Trials as 

required by the Engineer. The persons shall be the engineering staff who shall 

have sufficient skills and knowledge of the System and shall have been involved 

in the design, installation or commissioning of the System. The Contractor shall 

submit a manpower plan to the Engineer for review at least 1 month before the 

commencement of the Service Trials. The manpower plan shall include the 

organisation chart of the Contractor’s Service Trials supporting group, 

individual person’s role and responsibility and 24-hour contacts for emergency 

cases. 

8.12.5 The Contractor shall make all arrangements including temporary provisions in 

his system to ensure safety during Service Trials. 

8.12.6 Certification shall be provided by the Contractor that the system is safe for 

Service trials prior to the commencement of the service trials. 

8.12.7 A Service Trial plan for necessary performance and functional tests and 

demonstrations to be performed during service trials shall be submitted to the 
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Engineer for review and approval at least 120 days prior to the commencement 

of Service trials. 

8.12.8 Service trials demonstration tests, conducted after all tests have been 

successfully completed, shall simulate revenue service and be designed to 

demonstrate that the signalling system is fully operational in conjunction with 

the control system under normal and abnormal conditions. 

8.12.9 It shall cover the entire PSD Systems including interfaces and shall include the 

demonstration of the performance specified in PS are achieved. 

8.12.10 These Tests shall be performed to demonstrate compliance with the stated 

electromagnetic compatibility criteria and repeat tests shall be conducted if 

modifications are required to conform to EMC requirements. 

8.13 Maintainability Demonstration 

8.13.1 The maintainability demonstration shall consist of simulated failures and repair 

activities, the duration of which shall be measured to determine the MTTR. 

8.13.2 As an alternative, data from actual maintenance actions for relevant independent 

failures occurring during the testing period may be used in lieu of simulation. 

8.13.3 A minimum of 50 maintenance actions shall be included for this demonstration. 

8.13.4 The maintenance actions shall be distributed among the equipment of each test 

group in proportion to their expected failure occurrence and in accordance with 

the MTBF and MCBF. 

8.13.5 Maintenance personnel shall receive no prior information on the simulated 

failures. 

8.13.6 The signalling Contractor shall demonstrate emergency procedures and 

operations in failure conditions. 

8.14 Reliability Demonstration 

8.14.1 A reliability demonstration shall form part of the pre-revenue operation. The 

demonstration shall cover the duration of the pre-revenue operation and DLP. 

8.14.2 All failures and service interruptions shall be logged during the tests on 

completion and the MTBF & MCBF shall be calculated. 
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8.15 Test Equipment and Facilities 

8.15.1 The Contractor shall provide all equipment and services required for testing, 

including, but not limited to:  

(i) Laboratory test instruments. 

(ii) Special test equipment, emulators, simulators and test software, to permit 

full testing of System functions and performance. 

(iii) Other items of the System, specified elsewhere as being part of the 

Contractor's supply, even if not part of the subsystem under test. 

(iv) Consumables. 

8.15.2 All test instruments shall be subject to routine inspection, testing and calibration 

by the Contractor. 

8.16 Witnessing by the Engineer 

8.16.1 Notice for Trial, Inspection and/ or Test to the Engineer 

(i) In relation to all Quality Control Points and Quality Hold Points involving 

inspection and/ or testing by the Contractor, the Contractor shall give the 

Engineer notice of when the relevant work will be inspected and/or tested. 

The period of notice shall be such period as in the opinion of the Engineer 

is reasonable and notified to the Contractor. In the absence of any such 

statement or notice, a reasonable period of notice shall be given by the 

Contractor provided that: 

(1) In the case of on-Site work, such notice shall be given not less than 

72 hours of normal working time before the work is to be inspected 

and/or tested; 

(2) In the case of work carried out off-Site in PUNE, such notice shall 

be given not less than 5 days before the work is to be inspected 

and/or tested; and 

(3) In the case of work carried out outside PUNE, such notice shall be 

given not less than 14 working days before the work is to be 

inspected and/or tested. 

(ii) In relation to all inspection and/or testing notified by the Contractor, the 

Engineer may elect to witness such inspections and/or tests but the 
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Contractor may proceed with the inspections and/or tests notwithstanding 

the absence of the Engineer or of any response to the said notice. 

8.16.2 Timing for Inspection and/or Test by the Engineer 

The Contractor shall allow the Engineer a reasonable time to carry out any 

inspection and/or testing and to assess the result of any inspection and/or test 

before proceeding with the Works. 

8.16.3 Failure to Notify the Engineer 

The Engineer may reject the test and test results in question, and require the test 

to be repeated in the event of any failure by the Contractor to notify the Engineer. 

8.17 Failures 

8.17.1 The Contractor shall correct all faults found during testing, and shall arrange for 

the relevant tests to be repeated. The relevant tests shall only be repeated when 

the fault has been remedied and the equipment demonstrated to function 

correctly. 

8.17.2 Where remedial measures involve significant modifications that might, in the 

Engineer's opinion, affect the validity of earlier tests, the Contractor shall repeat 

the earlier tests and obtain results satisfactory to the Engineer before repeating 

the test in which the fault was first identified. 

8.17.3 The Engineer shall have the right to order the repeat or abandonment of any test 

in the event that results demonstrate that the equipment is significantly non-

compliant with the Contract. 

8.17.4 The Engineer shall have the right to suspend any test in the event that errors or 

failures have become unacceptable. The Engineer shall also have the right to 

suspend any test if a fault was detected by the Contractor but not reported to the 

Engineer within 24 hours of the detection. In this event, the suspension shall 

remain in effect until reporting has been brought up to date to the satisfaction of 

the Engineer. 

8.18 Repeat Tests 

8.18.1 The Contractor shall correct and re-test every fault detected during the tests. 

8.18.2 If the test results in a failure of the item under test the provisions of the 

Conditions of Contract shall apply 
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8.18.3 For each hardware failure that occurs at any stage of testing, the Contractor shall 

investigate the failure and prepare a report on its cause(s) and design 

implications, if any, resulting from such failure. 

8.19 Reporting 

8.19.1 Failure Report Forms 

8.19.1.1 All failures shall be recorded on a failure report form which shall contain as a 

minimum the following information: 

(i) Identification of the equipment, including nomenclature, serial number, 

manufacturer's part number and location; 

(ii) Operating time of each system including each shut-down and its cause; 

(iii) Date and time of each incident; 

(iv) Failure indication, mode, cause and effect; 

(v) Classification of the incident (relevant independent failure or dependent 

failure); 

(vi) Corrective maintenance or operational procedures required to restore the 

System to operation; 

(vii) Time to restore System to operation and active repair time; and 

(viii) Environmental conditions and supply voltages. 

(ix) Failure reporting forms shall be submitted for Employer’s no-objection. 

8.19.2 Failure Investigation Reports 

8.19.2.1 Failure Investigation Reports shall be required for all failures. 

8.19.3 Failure Database 

8.19.3.1 The Contractor shall maintain a failure database throughout the execution of the 

Works. This database shall be handed over to the Employer at the expiry of the 

Defects Liability Period. 

8.19.4 Failure Review Board 

8.19.4.1 A failure review board (FRB) shall be established consisting of the Engineer and 

the Contractor. 

8.19.4.2 The FRB shall review failures and assign responsibility 

8.20 Detailed Safety Case 

8.20.1 The Contractor shall submit a safety case conforming to EN50128 and EN50129 

for each platform/station and certify for Public /Revenue operation which shall 
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include as a minimum the safety features and safety standards of the PSD System 

after completion of commissioning tests. The Contractor may be required to 

issue updated Safety Case conforming to EN50129 after service trial. 

8.20.2 The Safety case shall be approved by an ISA appointed by the Contractor. 

8.21 Safety Certificate 

The Contractor shall submit the safety certificate for each platform/ station in 

the approved format after completion of commissioning tests, certifying that the 

PSD System is safe for Public/ Revenue operation along with the assessment 

report / certificate of ISA. 

End of Chapter 8 
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CHAPTER 9 

9 PACKAGING, SHIPPING AND DELIVERY 

9.1 Site 

9.1.1 Contractor shall be responsible for constructing/ arranging and maintaining his 

own site offices/ stores and shall be responsible for all associated costs including 

but not limited to: utilities, consumables, office supplies, cleaning, security and 

maintenance. The Contractor shall deliver all items supplied under this Contract 

to the Site as desired by the Employer. 

9.1.2 Each of the items shall be adequately packed and protected against damage in 

transit from the manufacturer’s work area to the Site. Similarly, after delivery to 

Site, each cubicle shall be properly protected from damage until work is 

completed. 

9.1.3 The Contractor shall ensure the Site is ready and in good conditions for delivery. 

9.1.4 The Contractor shall ensure good conditions and security of the delivered items 

on Site until handing over of system to the Employer. 

9.1.5 The Contractor shall remove temporary fittings, if necessary, for delivery of his 

items to site and shall restore the fittings to the original state and to the 

satisfaction of the Engineer. 

9.1.6 No dangerous goods shall be delivered to the Site. 

9.2 Packaging 

9.2.1 The requirements on packaging shall be as: 

(i) Each case, crate or package shall be waterproof, rot-proof and insect/ 

rodent-proof, of robust construction and suitable for the intended purposes. 

The Contractor shall, in determining the package materials to be used, take 

cognisance of the climatic conditions likely to occur during the period of 

transport, shipment and storage. 

(ii) All required inspection/ test certificates should be supplied and packed 

together with individual material. All packaging materials and procedures 

shall be subject to review by the Engineer. 
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9.3 Storage of Equipment 

9.3.1 The Contractor will be provided a space of about 400 sqm at suitable places for 

storage of all items to be provided for this Contract before delivery to the Site 

for installation. 

9.3.2 The Contractor shall maintain the record of stored items for this contract and 

make available for the Engineer for inspection upon request. 

9.3.3 The Contractor shall prepare, protect and store in an agreed manner all 

Permanent Works, Contractor’s Equipment, equipment and materials so as to 

safeguard them against loss or damage from repeated handling, from climatic 

influences and from all other hazards arising during shipment or storage on or 

off the Site. 

9.3.4 Secure and covered storage shall be provided by the Contractor for all Permanent 

Works, Contractor’s Equipment, equipment and materials which are other than 

those having been reviewed without objection by the Engineer as suitable for 

open storage. 

9.3.5 The Engineer reserves the right to inspect all equipment prior to inspection into 

storage. Pre-Storage inspection, Approval or partial payment for stored 

equipment shall not constitute acceptance of said equipment by the Engineer. 

9.4 Inspection 

9.4.1 Engineer at Contractor’s site office/store will do a delivery inspection for the 

equipment supplied by the Contractor. The format for the delivery form will be 

as follows: 

Box No. Code Items/ Eqpt. 
Qty. as per 

packing list 

Qty. as per 

delivery 

inspection 

Deficiencies Remarks 

1       

2       

Table 12: Format for the Delivery Form 

(i) Material shall be delivered undamaged in manufacturer’s original 

containers, as applicable packaged as indicated, with identifying labels 

intact and legible. 
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(ii) Deliveries shall be made in accordance with the contract documents, 

including General Conditions of Contract and the contract schedule as 

approved by the Engineer. 

(iii) Unless otherwise indicated, Contractor shall notify the Engineer at least 

five working days prior to proposed delivery to the placement or set-up 

site. The Contractor shall perform unloading at placement site or setup site. 

9.5 Delivery Equipment Specifications 

9.5.1 No equipment shall be supplied without prior approval of Engineer. Contractor 

shall submit detailed specifications, design, make, model etc for all equipment 

and get approval of Engineer. 

9.5.2 For any other equipment not mentioned in this specification, but required to meet 

the scope of work, Contractor shall submit complete technical details of the 

products and get approval from Engineer. 

9.5.3 The Contractor shall deliver the Works and all items to be supplied under the 

Contract to the Site. 

9.5.4 The Contractor shall unload the Works and all items to be supplied under the 

Contract at the designated delivery point and positioning or storing them 

9.5.5 Any part of the Works or any item to be supplied under the Contract that is 

damaged in transit shall not be considered as delivered until replacements have 

been made and all necessary spare parts or items have been delivered to Site. 

9.5.6 All documents, manuals, drawings and other deliverables shall be delivered to 

an address in PUNE to be designated by the Engineer in writing. 

9.5.7 The Contractor shall store and secure the Works, equipment, spare parts and 

other items until the same have been inspected and are considered delivered at 

the designated point by the Engineer. 

9.5.8 The Contractor shall remove temporary fittings required for shipment and re-

assembly of equipment and shall complete this prior to the equipment or parts 

thereof being inspected and before they are considered delivered. 

9.5.9 An item shall be considered delivered when damaged item has been replaced 

and all documentation and post-delivery preparation have been completed to the 

satisfaction of the Engineer 

End of Chapter 9  
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CHAPTER 10 

10 INSTALLATION 

10.1 Construction & Installation Plan 

10.1.1 The Contractor shall attend a weekly planning meeting with the Engineer to 

finalise the work detail, commencing 4-weeks prior to the start of Installation on 

Site. 

10.1.2 The Contractor shall submit a Construction and Installation Plan for the review 

of the Engineer 60  days prior to the start of Installation on Site. 

10.1.3 The Contractor shall provide their installation Specification, which shall ensure 

that installation work and quality conform to the best-accepted metro railway 

practices. This installation Specification shall be submitted to the Engineer for 

his review and acceptance. 

10.1.4 Special attention shall also be paid to all equipment whose correct functioning 

is essential to the safe and efficient operation of the railway. In particular, the 

Contractor shall comply with the following requirements: 

(i) Tail cables running to the trackside equipment shall not have any jointing. 

(ii) All trackside equipment shall be installed sufficiently clear of the high 

voltage and heavy current equipment so that maintenance risk is reduced 

to a minimum. 

(iii) All trackside equipment shall be installed clear of any stair or door access. 

(iv) All trackside equipment shall be installed not to cause any infringement to 

the schedule of fixed and moving dimensions. 

(v) Trackside equipment such as disconnection boxes, electronic devices etc. 

shall be installed at appropriate locations for ease of maintenance. 

(vi) Appropriate fixed means of access shall be provided for easy and safe 

maintenance of Trackside. 

(vii) All Cables on the tracks shall cross the rails at right angle. 

(viii) Where cables are required to cross the power cable or traction return cable, 

this shall cross the power cables at right angle and where possible at a 

minimum separation of 600 mm. 

10.1.5 Design and Installation specifications of trackside equipment shall comply with 

the requirements of Schedule of Dimensions. 
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10.1.6 The Contractor shall be responsible for the timely and proper setting out of the 

Works which shall include verifying the positions, levels, dimensions and 

alignment of PSD, machine pits, supports, walls and floor openings, etc. Any 

error in the civil construction in so far as these relate to the Works shall be 

immediately brought to the attention of the Engineer/ Employer and the 

Designated Contractor to allow prompt rectification by the Designated 

Contractor so as to avoid delays to the Works. The Contractor shall not be 

entitled to claim for any additional costs incurred by him arising out of such 

errors in the civil construction if such additional costs could reasonably have 

been avoided had the Contractor carried out timely and proper setting out of the 

Works. The method adopted for installation shall be in accordance with relevant 

standards. 

10.1.7 The Contractor shall be responsible for all aspects of the Work required to install 

the equipment, including the provision of all lifting facilities such as frames 

where the provision of hooks is not possible. The Contractor shall coordinate 

with the Designated Contractors on the necessary precautions to be taken by both 

parties to prevent damage to any part of the civil works or the PSD during 

installation. 

10.1.8 All equipment shall be fully protected against the ingress of grit, dust and 

moisture during delivery, storage and installation. 

10.1.9 The equipment shall be delivered to Site in accordance with an accepted 

installation programme with a minimum storage period at site to avoid damage. 

Access into the station will be by road depending on site environment and 

constraints. If required, the Contractor shall store the PSD at the warehouse and 

delay sending these units to the site at no extra cost to Employer. 

10.1.10 The Contractor shall design the equipment to comply with the Site access 

restrictions and shall ensure that the largest piece of equipment can be brought 

into the station through the access opening/entrances and passage ways. 

10.1.11 The Contractor shall provide the fixing brackets and steel support from the top-

down stand structure by designated civil contractor to the PSD header box. 

10.1.12 The Contractor shall be responsible for providing fencing and barricades to 

protect his working areas during the installation period for the safety of his 

workers and other personnel working in the station. 
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10.1.13 The Contractor shall provide protection such as plywood board etc., to protect 

the door panels, equipment etc. from being damaged until the equipment is 

handed over to the Employer. Any damage to the equipment is the sole 

responsibility of the Contractor and he shall replace the damage part(s) without 

any extra cost. 

10.2 Method Statement 

10.2.1  The Method Statements shall be submitted to the Engineer for review at least 60 

days prior to the installation activity commencing On-Site. 

10.3 Temporary Works 

10.3.1 The design of the Temporary Works shall be submitted to the Engineer for 

review. 

10.3.2 All Temporary Works shall be removed prior to Employer’s taking over of the 

works or section, or as directed by the Engineer. 

10.3.3 All Temporary Works shall be clearly distinguishable from the Permanent 

Works. 

10.4 Work on Safety Critical Subsystems 

10.4.1 The Contractor shall ensure that all safety critical activities are identified prior 

to the commencement of the Installation. 

10.4.2 Procedures for safety critical activities shall be submitted to the Engineer for 

review. 

10.5 Health and Safety 

10.5.1 All Site personnel shall be required to undertake an induction safety-training 

course on Safety, Health & Environment. 

10.5.2 Staff Safety 

10.5.2.1 The Contractor shall ensure that all areas of work are sufficiently illuminated for 

the Works to be undertaken safely and that a safe system of work is employed 

for all activities. 

10.5.3 Identification of Staff 

10.5.3.1 The Contractor shall operate a robust system for the control of persons entering 

or working upon the site. The system shall include as a minimum: 
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(i) Register of all employees; 

(ii) Personal identification, with photograph; 

(iii) Levels of competency; 

(iv) Date of expire; 

(v) Date of issue; 

(vi) Signature; and 

(vii) Register of all visitors. 

10.5.4 Access and Egress Arrangements 

10.5.4.1 The Contractor shall co-operate, at all times, with the Engineer and Project 

Contractors to ensure that the Site is protected from unauthorised admission, 

either wilfully or otherwise. 

10.5.4.2 The Contractor shall make due provision for the safe access and egress to the 

Site of Works for its staff and subcontractors. This access shall be maintained 

such that it is free of all hazards and is in a safe condition throughout the duration 

of the Works. 

10.5.5 For other Safety, Health and Environment requirements refer to part 3, section-

XI –SHE document. 

10.6 Installation Work 

10.6.1 The Contractor shall undertake installation work in sections as specified in 

Tender documents. Installation, testing, and commissioning of later sections 

shall not impact revenue operation of earlier sections. 

10.6.2 Site Supervision 

10.6.2.1 In accordance with the safety aspects of the Specification, the Contractor shall 

ensure that the Works are adequately supervised by properly trained and 

competent supervisory staff. 

10.6.2.2 Resident Engineer 

10.6.2.2.1 The Contractor shall ensure that a Resident Engineer is available on-Site for the 

duration of the On-Site Works during normal working hours and on-call to arrive 

on Site within 30 minutes at all other times. 

The Resident Engineer shall have good knowledge of English. 

The Contractor shall take prior permission of Employer before changing the 

Resident Engineer. 
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10.6.2.2.2 The Resident Engineer shall have sufficient authority to progress the 

Contractor’s work on Site. 

10.6.2.2.3 The Resident Engineer shall be competent and should have an experience of 

having technically managed approximately 200 PSDs. He must be qualified to 

act on behalf of the Contractor, and provide upon request information which may 

include: 

(i) Current progress of the Works; 

(ii) Planned work for the next 5 weeks; 

(iii) Audit and inspection reports; 

(iv) Health and safety information; and 

(v) Documents and records pertaining to the Works. 

10.6.3 Transportation of Equipment and Materials 

10.6.4 Competence of Personnel 

10.6.4.1 The Contractor shall propose for review by the Engineer, 8 weeks prior to the 

start of work on Site, a proposed Site organisation chart and manpower plan. 

10.6.4.2 The Site organisation chart and manpower plan shall detail the staff competency 

and levels of authority. 

10.6.4.3 The Contractor shall ensure that all its staff and subcontractors are trained and 

competent in the tasks that they are required to undertake. Such persons shall 

have their generic competence established and recognised through the holding 

of an appropriate licence, and must demonstrate their specific competence and 

knowledge in the particular systems, environment and procedures. 

10.6.4.4 In addition to the generic form of licence, the Contractor shall provide evidence 

of specific competence and knowledge, which shall include: 

(i) Assessment and certified training in particular systems; 

(ii) Recording of competence and work in the licence holder's logbook; and 

(iii) Receiving or in receipt of sufficient and current exposure to the area of 

work that the holder is licensed for. 

10.6.4.5 On no account shall the Contractor's staff undertake work for which they are not 

competent for and for which a current valid licence is not held. 

10.6.4.6 The Engineer reserves the right to undertake, at any time, checks on the 

proficiency of the Contractor's staff, licensing and all associated documentation. 

10.6.4.7 Should any of the Contractors staff be found incompetent or unlicensed, he will 

be removed from the Site until their competency has been established. 
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10.6.5 Equipment Locations 

10.6.5.1 All equipment shall be located and positioned such that the environmental, 

maintenance and operational requirements are met. These shall include as a 

minimum: 

(i) Safety; 

(ii) Impact on Project Contractors; and 

(iii) Access and egress. 

10.6.5.2 The Contractor shall not place any materials, plant, tools or equipment, whether 

permanent or temporary, within 2.5 metres of the nearest running rail or the 

platform edge unless permitted to do so by the Engineer. 

10.6.6 Cable Installation 

10.6.6.1 All cables shall be installed as per the ducting plans shown in the Employer’s 

drawings wherever such ducts are not provided the cables shall be laid & 

installed in accordance with the standards contained in this PS. 

10.6.6.2 Cables shall be installed such that they are accessible for maintenance purposes. 

10.6.6.3 The Contractor shall ensure that the cabling design minimises the number of 

cables running adjacent to or across the running rails. 

10.6.6.4 Each cable and the circuits therein shall be identified. 

10.6.6.5 All Cables shall have 20% or 2 cores, whichever is the greater, as spares after 

completion of the Works. 

10.6.6.6 No jointing of cables will be allowed, except with the prior approval of the 

Employer’s Engineer. 

10.6.7 Cable Protection and Immunisation 

10.6.7.1 All cables outside equipment rooms shall be armoured. 

10.6.7.2 All cables shall be protected from extraneous voltage and interference sources; 

the cables shall be protected at least from the following: 

(i) Lightning;  

(ii) EMI; and  

(iii) Transient voltages. 

10.6.7.3 The Contractor shall submit to the Engineer for review the earthing and bonding 

schemes of all the self-screened and separate screened cables. 

10.6.8 Track Crossing 

10.6.8.1 All cables that cross the running rail must be protected in suitable protection pipe 

that must not affect the track formation. 
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10.6.8.2 The pipe must be of sufficient strength to resist accidental damage to the cable 

from track maintenance. 

10.7 Drawings and Records 

10.7.1 General 

10.7.1.1 The Contractor shall provide 3 copies of all as built drawings in A3 size, bound 

into circuit books. All drawings for use in trackside environment shall be durable 

and weatherproof. 

10.7.1.2 The Contractor shall ensure that, at each equipment location, an as-built copy of 

the Site documentation is provided. This documentation shall include as a 

minimum: 

(i) Configuration tables; 

(ii) Circuit diagrams 

(iii) Track plan 

(iv) Installation Drawings; and 

(v) Operation and maintenance manuals. 

10.7.2 Circuit Diagrams 

10.7.2.1 The circuit wiring books containing the circuit diagrams shall include as a 

minimum the following information: 

(i) Interface circuits with Signalling system; 

(ii) Cubicle and rack profiles; 

(iii) Room layout; 

(iv) Interface and boundary schedules with Project Contractors; 

(v) Network details 

(vi) Through circuits; 

(vii) Power Supply circuit diagram.; 

(viii) Earthing & bonding arrangement; 

(ix) Cable circuit information. 

(x) OFC information 

10.7.3 Cable Records 

10.7.3.1 The Contractor shall ensure that the as-built cabling infrastructure is fully 

documented and accurate at the time of Employer’s taking over of the works or 

section. The documentation shall include 

(i) Schematic of the cable routes; 
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(ii) Location of cable joints; 

(iii) Cable types; 

(iv) Installed dates; 

(v) Test data; and 

(vi) Core plan indicating the circuit and function of each core. 

10.7.3.2 The Contractor shall be responsible for adding to all of the Combined Services 

Drawings with the cable installation details and the timely supply of these 

marked up drawings to the Engineer for overall co-ordination. 

10.7.4 Earthing 

10.7.4.1 The Contractor shall provide at each PSD equipment room earth bars that shall 

be connected to the earthing system. 

10.8 Asset Identification 

10.8.1 The Contractor shall submit an asset database for review by the Engineer. The 

database shall contain the complete asset listing for the PSD System. 

10.8.2 The database shall be designed with a minimum of the following information: 

(i) Asset details; 

(ii) Failure history; 

(iii) Date installed; and 

(iv) Date (s) tested. 

10.8.3 All equipment and software, down to the line replaceable unit, shall have a 

unique identification number that is capable of being identified electronically 

and manually. 

10.8.4 All line side assets such as , PSD, EED,  PED, FS, PSLs, PSC and all other field 

equipment shall be identified. 

End of Chapter 10  
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CHAPTER 11 

11 OPERATION AND MAINTENANCE SUPPORT 

11.1 General 

11.1.1 The Contractor shall ensure that the design of the software and hardware of the 

PSD System is supportable throughout the service life of the System to address, 

as a minimum, the following: 

(i) Design errors in the System; 

(ii) Operational and Maintenance changes; 

(iii) Environmental changes; and 

(iv) Changes in infrastructure. 

11.1.2 To ensure the specifications mentioned above contractor shall submit following 

forms as provide in the respective Appendices of this PS as per below: 

(i) Appendix I – Form of Designer’s Warranty 

(ii) Appendix J – Form of Contractor’s Warranty 

(iii) Appendix K – Form of Contractor’s and Sub-Contractor’s Warranty / 

Vendor’s Warranty 

11.1.3 The Contractor shall immediately inform the Employer upon it becoming 

apparent that the quality or supply of materials and components is or is likely to 

be affected, and without delay submit to the Employer for review its proposals 

for alternative sources of supply. 

11.2 Maintenance during Defect Liability Period (DLP) 

11.2.1 Competency of Personnel 

11.2.1.1 During the DLP the Contractor shall support the Employer with sufficient 

trained and competent personnel. 

11.2.1.2 Such persons shall have their generic competence established and must 

demonstrate their specific competence and knowledge in the particular systems, 

environment and procedures. 

11.2.1.3 The Contractor shall provide evidence of specific competence and knowledge, 

which shall include: 

(i) Assessment and certified training in particular software applications and 

operations; 

(ii) Recording of competence and work in the license holder’s logbook; and 
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(iii) Receiving or in receipt of sufficient and current exposure to the area of 

work that the holder is licensed for. 

11.2.1.4 Routine spot checks on licensing may be carried out from time to time by the 

Engineer on the proficiency of the Contractor staff. 

11.2.2 Wrong Side Failure 

11.2.2.1 In the event of a Wrong Side Failure, the Contractor shall undertake the 

management and investigation necessary to identify and rectify the cause. 

11.2.2.2  Detailed report including RCA (Root Cause Analysis) of findings shall be 

submitted to Employer. 

11.2.2.2 Should the Employer, during the DLP require further investigations at other sites 

throughout the railway, the Employer will formally request the Contractor to 

undertake such investigations, and the Contractor shall undertake the same. 

11.2.3 Defects Liability Management Plan 

11.2.3.1 As part of the Defects Liability Management Plan, the Contractor shall detail the 

management and organization to be provided during the DLP.  

11.2.3.2 The DLP management plan shall detail all the types of failures and defects 

including Latent Defects and their remedial solutions. 

11.2.4 Testing and Re-commissioning of PSD Equipment 

11.2.4.1 In the event of a failure requiring modifications to the System, the Contractor 

shall undertake any testing and re-commissioning required. 

11.2.4.2 Any such modification shall be submitted for review by the Engineer. 

11.2.5 Temporary Alterations to Restore Service 

11.2.5.1 The Contractor shall undertake any temporary modifications necessary to 

maintain service.  

11.2.5.2 Any such modification shall be submitted for review by the Engineer. 

11.2.6 Discrepancies between Installation and Design Records 

11.2.6.1  Should the Contractor discover inconsistencies between the maintenance 

drawings, documentation and the installed equipment, the Contractor shall 

correct all such errors within two weeks. 

11.2.7  Communications 

11.2.7.1  The Contractor shall ensure that adequate communications facilities are 

provided to its staff during the DLP. 

11.2.7.2 Contractor shall ensure quick, certain and positive response of its staff during 

the communication made on behalf of Employer. 
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11.2.8 Location of Staff 

11.2.8.1  The Contractor shall be responsible for locating staff such that the Contractor 

meets its obligations and performance requirements specified in PS. 

11.2.9 Storage of Equipment and Materials during the Maintenance Period 

11.2.9.1  The Contractor shall ensure that no equipment is to be stored along the trackside. 

11.2.9.2  The Employer will provide defined storage locations for the support of First, 

Second and Third-Line Maintenance. 

11.2.9.3  The Contractor shall satisfy itself and the Engineer that the storage locations for 

equipment and materials will meet the performance requirements of this PS. 

11.2.10  Failure Investigations 

11.2.10.1  Failure investigations shall be conducted by the Contractor for each failure. 

11.2.10.2  The Employer will determine priorities in the event of a conflict between the 

Contractor and other Project Contractors during failure investigation. 

11.2.10.3  Disputes between the Contractor and other Project Contractors will be resolved 

by the Failure Review Board (FRB) consisting of Engineer and the Contractor. 

11.2.10.4  Contractor shall make available to the Employer all test data, failure data and 

failure reports (including RCA) as required. 

11.3 Software Support 

11.3.1 General 

11.3.1.1  The Contractor shall submit to the Engineer for review, the software support plan 

at least 90 days before commencement of software installation. 

11.3.1.2  All changes, bug fixes, updates, modifications, amendments, new versions shall 

not result in any non-conformance with the Specification 

11.3.1.3 The Contractor shall submit all new versions with SCD (Software Change 

Document) containing all details to the Engineer for review at least 2 weeks prior 

to their installation. 

11.3.1.4 The new versions of software shall not degrade the operation of the System. 

11.3.1.5 The Contractor shall provide all tools, equipment, Configuration & 

Customization data, manuals and training necessary for the Employer to 

maintain all the software related to PSD System. All the software shall be 

delivered with relevant licences.  

11.3.2 Security Obligations 
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11.3.2.1 Within 14 days of the installation of any software into the Permanent Works by 

the Contractor, the Contractor shall submit to the Engineer for retention by the 

Employer two backup copies of the executable code. The Contractor shall 

provide a list of deliverables and take approval of employer’s engineer. 

11.3.3 Error Correction 

11.3.3.1 The Contractor shall inform the Engineer immediately when a fault is discovered 

within delivered software or documentation. 

11.3.3.2 On receipt of a request from the Engineer for identification or further diagnosis 

of a failure or fault, the Contractor shall provide appropriate resources. 

11.3.3.3 The Contractor shall provide written details as to the nature of the proposed 

correction to the Engineer and undertake the correction. 

11.3.3.4 After the correction of the detected errors, the software shall be validated and 

tested. 

11.3.4 Training 

11.3.4.1 The Contractor shall provide proper training for Employer’s staff to enable the 

Employer to make proper use of any new versions. 

11.3.5 Fixes or Patches 

11.3.5.1 The Contractor shall notify the Employer promptly of any fixes or patches that 

are available to correct or patch faults. 

11.3.5.2  The Contractor shall detail any effect such fixes or patches are expected to have, 

upon the PSD System. 

11.3.6 New Versions 

11.3.6.1  The Contractor shall ensure that all new versions are fully tested and validated 

on the simulation and development system prior to installation. 

11.3.6.2  The Contractor shall ensure that all new versions are fully tested and 

commissioned once installed on the Site. 

11.3.6.3  The Contractor shall deliver to the Employer any new version, together with the 

updated Operation & Maintenance Manuals and SCD. 

11.3.6.4  The Employer shall not be obliged to use any new version and that shall not 

relieve the Contractor of any of its obligations 

11.3.6.5 Any effect upon the performance or operation of the PSD System that may be 

caused by a new version shall be brought to the Employer’s attention. 

11.3.7 Debugging and Trace Software 
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11.3.7.1 The Contractor shall provide debugging or trace logging software along with 

Laptop PSD System with relevant licence. 

11.3.7.2 The Contractor shall not install debugging or trace logging software that affects 

the performance or functionality of the PSD System. 

11.4 Support Documentation 

11.4.1 Preventive and Corrective Maintenance Procedures 

11.4.1.1 Preventive and corrective maintenance procedures shall be supplied for all 

equipment. The format shall be as follows: 

(i) Uniform format and layout irrespective of equipment supplier; 

(ii) Colour coding for each activity; 

(iii) Cross referenced to the Operation and Maintenance Manuals; and 

(iv) Document control information. 

11.4.1.2 The procedures shall be submitted for review by the Engineer; the following 

shall be included as a minimum: 

(i) Frequency of maintenance; 

(ii) Type of maintenance; 

(iii) The equipment identification; 

(iv) Safety precautions to be observed; 

(v) Step by step guide to the maintenance required; and 

(vi) Explanatory diagrams. 

(vii) Man Hours 

(viii) Tool required 

(ix) Hazard references if any. 

11.4.1.3 The Contractor shall supply the Configuration and Customisation data, 

Parameters and Settings in both Hard copy and Electronic format. 

11.4.1.4 Structure of O&M manual to be prepared as per Employer’s format. 

11.5 Manuals 

11.5.1 General 

11.5.1.1 The Contractor shall provide three kinds of manuals, Operation, Maintenance & 

Training manuals, to the Employer for use by supervisory, training and technical 

staff of the Operator. Four weeks before the commencement date of Service 

trials, the Contractor shall deliver to the Employer the Operation and 
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Maintenance manuals. The Final updated manuals shall be delivered to the 

Employer four weeks before the Commencement of Integrated Testing & 

Commissioning. These manuals shall have been submitted to and reviewed with 

No Objection by the Engineer prior to delivery to the Employer. 

Each and every manual shall be divided into indexed sections explaining the 

subject matter in logical steps. The manuals shall consist of A4-size printed 

sheets bound in stiff cover wear-resistant binders clearly and uniformly marked 

with the subject matter and reference number. The binding shall allow for all 

subsequent changes and additions to be readily affected. 

11.5.1.2 Information shall be provided in pictorial from whenever possible and shall 

include step-by-step instructions and views of the particular equipment including 

exploded views. Programmable equipment shall be supplied with sufficient flow 

charts and fully documented programmes to enable faults to be quickly identified 

and system modifications to be undertaken at any time. 

11.5.1.3 The Contractor shall provide clarifications and amendments to the Operation and 

Maintenance manuals as necessary during the Defects Liability Period. Updates 

shall be provided for the originals and all copies. 

11.5.2 Operation Manuals 

The Contractor shall provide operation manuals explaining the purpose and 

operation of the complete system together with its component subsidiary systems 

and individual item of equipment. The characteristics, ratings and any necessary 

operating limits of the Plant shall be provided. It shall remain the responsibility 

of the Contractor to ensure an adequate documentation is provided to cover all 

normal operating procedures, emergency operating procedures and degraded 

modes of the complete system and on all of its subsystems and components 

throughout the specified system lifetime. 

11.5.2.1 Operating Modes and Principles Document 

The S&TC contractor as a Lead Contractor shall prepare a comprehensive 

operating modes and principles document (OMPD). The Rolling Stock 

contractor, Platform Screen Door contractor and Telecommunication contractor 

as participating contractors shall assist the S&TC contractor in preparation of the 

document. The DDC Traction, Traction and Tunnel Ventilation contractors will 

also assist the S&TC contractor in preparation of the document. PMRP will 

provide necessary inputs such as standard operating procedures etc. The 
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document shall establish the principles related to system and interface design 

under normal, degraded and emergency modes of operation. For each operating 

principle the document shall describe the scenario, action to be taken by operator 

and system in a structured process flow chart. 

11.5.3 Maintenance Manuals 

11.5.3.1 The Contractor shall provide maintenance manuals showing details of the 

various systems and sub-systems from a maintenance and fault-finding 

standpoint, with particulars of operating parameters, tools for dismantling and 

testing, methods of assembly and disassembly, tolerances, repair techniques and 

all other information necessary to set up a repair and servicing programme. 

11.5.3.2  The maintenance manual shall also include an illustrated parts catalogue of all 

Plant supplied and shall contain sufficient information to identify and requisition 

the appropriate part by maintenance personnel. The catalogue shall comprise 3 

sub-sections: 

(i) An alpha-numeric parts list which shall include the following information: 

(1) Part number 

(2) Description 

(3) Quantity/Unit 

(4) Part number of next higher assembly (usually a line replaceable 

unit). 

(5) Cross-reference to figure number. 

(6) Category – consumable, line replaceable unit, repairable. 

(7) Life – expected life, MTBF and MCBF where available 

(ii) Illustrations to indicate the location of each replaceable item. The 

illustrations shall be clear and progressive with exploded view to enable 

parts to be identified easily from the cross-reference in the alphanumeric 

list. 

(iii) An indicative price lists. The price list shall list in alphanumeric sequence 

the part number with the indicative price, lead-time and vendor. A five-

number vendor code can be used for easy reference. Standard parts should 

be clearly identified. 

11.5.4 Training Manuals 
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The Contractor shall provide Training Manuals suitable for use by the Employer 

in conducting in-house training. The manuals shall provide in details of all aspect 

of training covered in chapter 13 of this PS. 

11.5.4.1 Contractor shall ensure the availability of approved training manual 4 weeks 

before the schedule of training.  

11.5.5 Electronic Manuals 

11.5.5.1  The contractor shall also deliver manuals in electronic format. This is in addition 

to the submission of manuals in hardcopies. The format of Electronic copies of 

Manuals shall be as per the ISO standards and shall be reviewed and approved 

by the Engineer. 

11.6 Maintenance Management System 

11.6.1 PSD System is required to include local and remote maintenance and real time 

diagnostic capabilities to detect and react to various PSD equipment failure 

types. The remote diagnostic capabilities shall be available at OCC, BCC, SCR 

to SMR to permit authorized personnel to interrogate the status of PSD 

equipment and provide active fault diagnosis and isolation. It shall be possible 

to remotely download the maintenance and diagnostic-related data and O&M 

related reports including RAM report. 

11.6.2 The PSD System shall be capable of displaying in real time: 

(i) A graphical representation of the current PSD System configuration (both 

hardware and software). 

(ii) A comprehensive listing of current PSD sub-system and/or component 

status (to a level appropriate for first-level repair). 

(iii) A date/time stamped failure log (with failures listed in the sequence of 

occurrence). 

(iv) Physical location of failed /SPD subsystem and/or component (to a level 

appropriate for first-level repair). 

(v) Information that can provide an early warning of pending failures 

including, for example, out-of-tolerance conditions and any degradation in 

PSD message delivery reliability. 

(vi) Any other information essential to optimally troubleshoot failures (at first-

level repair). 
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11.6.3 The PSD maintenance-related user interfaces shall provide, in real time, a means 

of:  

(i) Interrogating the status of PSD subsystems and/or components,  

(ii) Diagnostic screens which allow the running of diagnostic routines on 

trackside equipment and any other relevant subsystem and the result of the 

tests  

(iii) Entering information on maintenance performed on the PSD System. The 

format of data entry for this purpose shall be open enough to allow for 

descriptive notes on maintenance performed as well as automated entry 

functions (such as time of data entry) to enhance the ease and reliability of 

logging key information and reports including RAM. 

11.6.4 OCC, BCC, SCR and SMR of station shall be provided with workstation with 

diagnostic software. The maintenance user interface shall include interfaces to 

external equipment such as a laptop. 

11.6.5  The function shall include routines for assessing and establishing recommended 

responses to detected failures. 

11.6.6  Logged maintenance-related data shall be available to users in printed format 

(for off-line printing) as well as electronic formats, with the ability to display all 

data fields for a record simultaneously 

 

End of Chapter 11 
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CHAPTER 12 

12 SPARES PARTS, SPECIAL TOOLS & TEST EQUIPMENT 

12.1 General 

12.1.1  The Contractor shall provide his own spares during installation and 

commissioning period as well as during the Defects Liability Period. The 

Contractor shall also supply separate Contract Spares for the Employer to enable 

the Employer to operate and maintain the System. Contractor shall read the 

specifications below in conjunction with Chapter 13 of GS. 

12.2 Contractor’s Own Spares 

12.2.1 The Contractor shall keep and maintain sufficient stock of his own 

commissioning spares and DLP Spares. In determining the list of spares for the 

commissioning spares and DLP Spares, the Contractor shall provide calculation 

to support the proposed types and quantities with the following taken into 

account: 

(i) the expected failure rate of the parts; 

(ii) population of the parts in the System; 

(iii) criticality of the parts in the System; 

(iv) Availability and MTTR figures of the System; 

(v) spare delivery lead time; and 

(vi) workshop repair turnaround time. 

(vii) Level of index of confidence that the spares will available when required. 

12.2.2 The Contractor shall submit the list of commissioning spares and DLP Spares, 

with the types and quantities of spares the Contractor intends to hold, at least 

three months before the commencement of installation activity to the Engineer 

for review. 

12.3 Contract Spares 

12.3.1 Apart from the Contractor’s own spares mentioned in paragraph 12.2 above, the 

Contractor shall supply Contract spares to be utilized after DLP. 

12.3.2 The Contractor shall submit a detailed list of Contract Spares to be supplied by 

him, together with the unit price and quantity for each item. Contract Spares shall 

be:  
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(i) Unit spares and cables as per Appendix D 

(ii) Spare Parts: Spare Parts shall include all replaceable parts (other than the 

Unit Spares) including and not limited to modules, motherboards, 

boards/cards, connectors, monitors, keyboards, fuses/other consumables 

etc. and shall not be less than 5% of the installed quantity of each type of 

item, rounded off to the next higher integer value, subject to minimum 1 

(one) number. 

12.3.3  The Contract Spares to be supplied under the Contract shall be manufactured at 

the same time as the Permanent Works. All Contract Spares shall be 

manufactured, tested and inspected in accordance with the relevant quality 

system, suitably packed and labelled 

12.3.4  The Contractor shall supply and deliver the Contract Spares within 6 months of 

commissioning of PSD. 

12.3.5  The Contractor shall ensure that all spares are correctly calibrated, tested and 

labelled prior to their delivery. Test certificate for each equipment shall be 

submitted to the Engineer. Employer may at his discretion decide to test the 

contractual spare parts before delivery on their simulator test setup. 

12.3.6  Contract Spares shall be fully interchangeable with their corresponding part. All 

Contract Spares shall be configured to the latest revision during the Defects 

Liability Period. 

12.3.7  The Contractor shall also submit a data base for Contract Spares mentioning for 

each item the part number, drawing number, source of supply and the second 

source of supply, and the probable delivery period. 

12.3.8  The Contractor shall be under obligation to ensure availability of adequate 

supply of Contract Spares throughout the design life of the Works, from the date 

of the Employer’s Taking Over of the Works. The Contractor shall notify the 

Employer at least 6 months prior to deleting any item used in the Works from 

general availability. 

12.3.9  The Contractor shall note that Employer reserves the right to increase or decrease 

the quantities of any or all spares of Appendix-D without any limit. The decrease 

in any spares quantity will be intimated to the Contractor within one year from 

the award of the contract whereas the increase in any quantities will be intimated 

to the Contractor up to scheduled expiry of the DLP of last section. The cost of 
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any increased or decreased spares quantity will be determined by using the unit 

price quoted in the Appendix-D without any inflation in the price. 

12.4 Special Tools and Test Set up 

12.4.1 The Contractor shall provide Special Tools and maintenance tool kit as specified 

in Appendix E. The contractor shall also provide two sets of any other necessary 

tools and test & measuring equipment to meet the maintenance requirements of 

the Contract. 

12.4.2 The Contractor shall submit a schedule list of all tools and equipment to be 

supplied with details of calibration, source of supply and item wise price 

 

End of Chapter 12 
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CHAPTER 13 

13 TRAINING  

13.1 Training Requirements 

13.1.1  Training shall be provided for Employer’s staff such that PSD System can be 

operated and maintained in accordance with the Specification. The specifications 

below shall be read in conjunction with Chapter 10 of GS. 

13.1.2  The Contractor shall submit a training plan to the Engineer for review and 

approval. 

13.2 Scope of Training 

13.2.1  The Contractor shall provide the training to the Employer’s personnel in design, 

manufacturing process, testing, system architecture, and installation practices. 

This will form the part of off shore training. Contractor shall also provide 

training to the operations and maintenance staff in India. 

13.2.2  Onshore Training - Training to Operations & Maintenance staff 

(i) The Contractor shall conduct courses for the operations aspects of the PSD 

System attended by about 20 operations staff. 

(ii) The Contractor shall conduct courses on the maintenance aspects of the  

and PSD system. Each course will be attended by about 20 maintenance 

staff. 

(iii) The Contractor shall provide overall training as per contractual 

requirements separately. 

13.2.3  The Contractor shall train the Employer’s staff in the normal day-to-day 

operation of the PSD System. The Employer’s staff shall also be trained to 

address efficiently and effectively failures of equipment, software and operation 

of the PSD System in these abnormal conditions. The Contractor shall, as a 

minimum, provide the following: 

(i) Recovery to normal operations after a System failure and other incidents; 

(ii) Selection and de-selection of backup control functions; 

(iii) Data logging, retrieval and preservation; 

(iv) Contingency arrangements; and 

(v) Training scenarios for all operational aspects. 

13.2.4  Maintenance Training: 



MAHA-METRO Part 2: Particular Specifications 

 

  Page 147 of 463 

 
 

Training shall, as a minimum, impart the following techniques to the Employer’s 

staff of the appropriate grades: 

(i) All planned maintenance and overhaul of the systems and equipment 

supplied (Including Special tools and Test setup), installed or modified 

under the Contract 

(ii) Fault finding and rectification techniques for the systems and equipment 

supplied, installed or modified under the Contract. These shall be 

developed from the Contractor’s previous experience with similar 

equipment and also from the fault tree analysis and other analysis carried 

out as part of the reliability engineering studies undertaken by the 

Contractor; 

(iii) Normal and degraded modes of operation of the systems and equipment 

supplied, installed or modified under the Contract; 

(iv) All rules, regulations, practices and procedures necessary for the safe and 

efficient operation of the systems and equipment supplied (including 

Special tools and Test setup), installed or modified under the Contract; and 

(v) All contingency plans necessary to recover speedily and safely from any 

mishaps or emergencies that may arise with the systems and equipment 

supplied, installed or modified under the Contract. 

13.2.5  The Contractor shall provide competent training-instructors, training manuals, 

training simulators, all necessary aid and material as required for the training 

course. 

13.2.6  During the Defects Liability Period, when the Contractor is responsible for fault 

finding and repair, he shall provide practical hands-on training to the Employer’s 

maintenance staff. 

13.2.7  Training shall be carried out in the medium of the English language. 

13.3 Training Format 

13.3.1  The training shall be structured in modular format; each module shall be capable 

of being delivered independently or together with other modules of a similar 

theme. 

13.3.2  The Contractor shall make full and appropriate use of multi-media and computer 

techniques in the design and delivery of training packages. 

13.3.3  The Contractor shall provide a training plan which shall include as a minimum: 
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(i) Schedule of training course; 

(ii) Objectives; 

(iii) Syllabus; 

(iv) Format of course; 

(v) Training facilities required or to be provided; 

(vi) List of training materials and documentation; 

(vii) Examination procedures; 

(viii) Employer’s Training Instructions’ qualifications; and 

(ix) Course evaluation methods 

13.3.4  The Contractor shall provide all training material required to deliver the 

requirements of this Chapter. The material shall include as a minimum: 

(i) Course agenda; 

(ii) Objectives; 

(iii) Lesson plans; 

(iv) Outline presentations; and 

(v) Training aids 

(vi) Computer based training requirements 

 

13.5  E-Learning/ CBT 

The simulator shall be designed to enhance the knowledge of maintenance 

staff by e-learning/ CBT, normal operation of the system, fault simulation and 

their troubleshooting, physical operation of field functions, 3D remedial 

action to simulate assembly and disassembly of different modules/  sub-

systems and circuit simulation to conduct “what-if” analysis. It shall include 

the appropriate software for online learning and assessment facility for 

individual as well as group. The comprehensive CBT training module should 

be of at least 10 (5+5) hours. The training shall make use of the best industry 

technique and media. The Contractor shall ensure that interactive CBT is 

provided for PSD System. As a minimum the following interactive functions 

shall be considered:  

(i) step by step three-dimensional system and subsystem assembly/ 

disassembly;  
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(ii) simulated operation, maintenance and testing of system and sub-system;  

(iii) activate and deactivate step by step guides to items (i) and (ii);  

(iv) failure and fault investigation step by step guide;  

(v) self and Employer's Training Instructor assessment modes; and  

(vi) Re-assessment mode.  

(vii) Operation and Maintenance of remote monitoring and control systems. 

The Contractor shall submit operations CBT information document and a 

maintenance CBT information document to the Engineer/ Employer for 

review. The operation CBT information document shall contain, but not be 

limited to, the following details:  

(i) general introduction of the system functionalities and objectives;  

(ii) description on the system operation principles;  

(iii) an overview on the system configuration;  

(iv) general description of the functions of each key component of the 

System (with photographs showing the outlook of each typical 

equipment);  

(v) types of provisions in each location throughout the network;  

(vi) list of potential hazards that may arise in operating the System; and  

(vii) Specific points to note in operating the System.  

(viii) Safety notice regarding the operation of trains  

The maintenance CBT information document shall contain, but not be limited 

to, the following details:  

(i) A general description of the proposed maintenance strategy/ plan of the 

System;  

(ii) the maintenance plan and procedures proposed for the System;  

(iii) a general description of the 1st, 2nd and 3rd line maintenance works 

required for the System;  

(iv) an introduction to the tools required for maintaining the System;  

(v) a description of the symptoms of the common faults found for the 

System, individually preventive and corrective maintenance. 

(vi) a description of the self-diagnostic capability of the System; and  

(vii) Points to be noted in maintaining the System.  

(viii) safety notice regarding the operation of PSD System and impact on 

maintenance 
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End of Chapter 13  
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CHAPTER 14 

14 DOCUMENTATION AND DRAWINGS 

14.1 General 

14.1.1 In order to organize the various submissions required by the Engineer, and to 

ensure the Contractor understands and compliance with the requirements of the 

Contract, a series of Management Plans shall be developed. These Management 

Plans will serve to structure the submittals in a manner that the Contractor can 

develop and prepare the submittals and the Engineer can review and comment 

on a prescribed programme. 

14.1.2  The Management Plans shall be configured as a family of “stand-alone” plans 

and associated documents each covering one of the subjects listed below. 

The plans and documents shall be co-ordinated with each other and shall 

collectively define, describe and encompass the Contractor’s proposed methods, 

procedures, processes, organisation, sequencing of activities, etc. and shall show 

how these combine together to assure that the Works truly meet the requirements 

of the Specification in respect of the subjects listed. 

All plans and documents shall be submitted in preliminary form within 60 days 

of the Commencement Date of the Works followed by detailed plans within 60 

days of the preliminary submission. Further submissions shall be made: 

(1) when required in accordance with the Works Programme;  

(2) whenever the development of the Contractor’s designs or planning allows 

the plan to be developed further; 

(3) in response to comments made by the Engineer in accordance with clause 

14.1.3; 

(4) whenever any change occurs that invalidates the information contained in 

the previously submitted and reviewed document, within 14 days of the 

occurrence of such change; and 

(5) when requested by the Engineer from time to time. 

14.1.3  Contractor shall submit three copies (plus one softcopy) for each document/ 

drawing submission. Document/ drawing shall be considered accepted only if 

‘No objection’/ ‘No objection subject to comments’ are given by the Engineer. 

In case of rejection/comments, Contractor shall resubmit three copies (plus soft 
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copy) document/drawing within two weeks after incorporating Engineer 

comments. 

14.2 Documents to be submitted: 

14.2.1 Documents and drawings shall include but not be limited to the following: 

(i) Conceptual, preliminary and Final design/engineering submission 

(ii) Conceptual system schematic diagrams, single line diagrams, and block 

diagrams of physical and logical connections; 

(iii) Detailed Specifications of each item; 

(iv) Functional descriptions of software and hardware; 

(v) Interface Management Plan; 

(vi) Works programme; 

(vii) Contractor’s Project Plan 

(viii) Monthly progress reports; 

(ix)  and PSD system equipment Layout Plan and Drawings; 

(x) System assurance plan; 

(xi) Software assurance plan; 

(xii) Quality assurance plan; 

(xiii) Safety plan: 

(xiv) EMC plan 

(xv) System acceptance plan 

(xvi) Design Plan 

(xvii) Procurement, Manufacturing and Delivery Plan; 

(xviii) Installation Plan, Procedures & Installation checklists; 

(xix) Testing & Commissioning Plan, Procedures & checklists; 

(xx) Training Plans, Manuals, Course Materials etc.; 

(xxi) Operation & Maintenance manuals; 

(xxii) DLP Plan & Procedures; 

(xxiii) As Built Drawings; 

(xxiv) Details required for the maintenance and repair of PSD system; 

(xxv) Bill of materials; 

(xxvi) Spare management plan; 

(xxvii) Health, Safety and Environmental Documentation 

(xxviii) Environmental Mitigation Implementation Schedule 
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(xxix) Test reports; 

(xxx) Any other Technical Document, drawing or any other information as 

required by the Specifications and/ or Engineer 

14.2.2  Reports and records that are to be submitted to the Engineer shall be in a format 

reviewed by the Engineer. Reports and records shall be signed by the 

Contractor’s agent or by a representative authorized by the Contractor. 

14.2.3  The format of the records shall cover all mechanical and electrical tests, provide 

positive identification by serial number for assemblies and sub-assemblies of the 

Permanent Works and show modifications to Employer’s Drawings and 

diagrams or "as built" data to be certified by the Employer or the Engineer in the 

course of installation, testing and setting to work of the Works. 

14.2.4  The Contractor shall, during the execution of the Works, prepare such reports 

and records of design, manufacture, installation and testing as may be required 

in order that a licence may be issued or statutory requirements may be met or 

approval given. Such reports or records shall be adequate to enable each part of 

the Permanent Works to be commissioned and to meet the requirements of the 

licensing authority or any standing statutory regulations, and shall be reviewed 

by the Employer and the Engineer. 

14.2.5  The Contractor shall obtain reports of each inspection and/or test. Such reports 

shall show the results of all the inspections and/or tests carried out and shall 

certify that the work has been inspected and/or tested in accordance with the 

requirements of the Contract and that the work complies with the requirements 

of the Contract. 

14.2.6  Each report of inspection and/or test shall include the appropriate details of: - 

(i) The description of the item or goods subjected to the test or inspection; 

(ii) If applicable, the batch from which the samples were taken for test, the 

size and description of samples and the method of sampling; 

(iii) The place of testing; 

(iv) The date and time of tests; 

(v) The environmental conditions; 

(vi) The technical personnel supervising or carrying out the test or inspection; 

(vii) The properties tested or inspected; 

(viii) The method of testing or inspection; 
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(ix) All relevant checklists and work sheets used during the inspection and/or 

test, including the readings and measurements taken during the tests; and 

(x) The test results, including any calculations and graphs. 

14.2.7  After Commissioning of a part of the Works, the Contractor shall complete each 

commissioning record in the agreed format and shall forward copies of the 

record to the Engineer for review 

14.2.8 Works programme 

14.2.8.1 The Contractor shall submit his works programme for Engineer review in 

accordance with this PS. 

14.2.9 Contractor’s Project Plan 

14.2.9.1 The Contractor’s Project Plan shall provide a clear overview of the Contractor’s 

organisation, management systems and methods to be used for the complete 

execution of the Works. 

14.2.9.2 The Contractor’s Project Plan shall include a summary description of each and 

every stage of implementation of the Works, clearly showing the principal 

organisational interfaces both within the Contractor’s own organisation 

(including sub-Contractors of every tier) and with designated Contractors and 

Relevant Authorities, defining how each of these interfaces is to be managed and 

controlled. An organisation chart shall be produced to illustrate the subdivision 

of the work into elements for effective technical and managerial control, the 

reporting structure and the interface relationship among all parties involved. 

Names, addresses, telephone and fax numbers of all principal contacts shall be 

listed. 

14.2.9.3 The Contractor’s Project Plan shall contain structured organisation charts 

showing the hierarchical relationship of the Contractor’s organisation (including 

sub-Contractors of every tier). The organisation charts shall be produced as a 

“family” such that the basic chart shows the overall organisation structure 

supported by subsidiary charts detailing the internal structure of the various 

departments or sections of the overall organisation. 

14.2.9.4 The Contractor’s Project Plan shall include full details of the qualifications, 

experience, authority and responsibility of the personnel assigned to all key 

positions of the Contractor’s organisation (including sub-Contractors of every 

tier). As a minimum, this shall include all levels down to senior managers and 

shall include the personnel responsible for each individual department and 
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functional group. A clear reference shall be given as to the location of staff (e.g. 

Site resident or factory based, etc.). Names, addresses, telephone and fax 

numbers of all principal contacts shall be listed. 

14.2.10 Monthly Progress Report 

14.2.10.1 The Contractor shall prepare Monthly Progress Reports covering all aspects of 

the execution of the Works. The Monthly Progress Report shall include an 

executive summary and contain clear and concise statements in respect of every 

significant aspect of the Works. 

14.2.11 Installation Plan, Procedures & Installation checklists 

The Contractor shall submit Installation Plan, Procedures & Installation 

checklists for Engineer review in accordance with the chapter 10 and chapter 8 

of this PS. 

14.2.12 Testing & Commissioning Plan, Procedures & checklists 

The Contractor shall submit Testing & Commissioning Plan, Procedures & 

checklists for Engineer review in accordance with chapter 8 of this PS 

14.2.13 System assurance plan 

The Contractor shall submit system assurance plan for Engineer review in 

accordance with chapter 4 of this PS. 

14.2.14 Software assurance plan 

The Contractor shall submit software assurance plan for Engineer review in 

accordance with chapter 4 of this PS. 

14.2.15 Quality assurance plan 

The Contractor shall submit software assurance plan for Engineer review in 

accordance with chapter 4 of this PS. 

14.2.16 Site Safety plan 

The Contractor shall prepare a Site Safety Plan incorporating the requirements 

of the Project Safety Manual and designed specifically for the various sites 

(including storage and overseas sites) on which work under the Contract is 

carried out. 

The Site Safety Plan shall form a part of the Health and Safety Documentation. 

14.2.17 EMC Plan 

The Contractor shall submit Electromagnetic Compatibility Management plan 

for Engineer review in accordance with chapter 4 of this PS. 

14.2.18 Procurement, Manufacturing and Delivery Plan 
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The Contractor shall prepare procurement, manufacturing and delivery plans in 

respect of all items and goods. Separate parts of the plan shall be prepared for 

Contractor or subcontractor off-Site activities. Each plan shall identify the scope 

of work to be applied. In relation to such scope of work, it shall, without 

limitation, define: 

(i) the specific methods of manufacture to identify any relevant method 

statements and develop those method statements to a degree of sufficient 

detail reviewed by the Engineer; and 

(ii) the list of procedures and work instructions to manage and control the 

quality of work during purchasing, manufacturing and delivery, including 

without limitation: 

(1) the purchasing of items and goods and ensuring they comply with 

the requirements of the Specification, including (without limit) 

purchasing documentation and specific Verification arrangements 

for Contractor/Engineer inspection of material or manufactured 

product prior to release for use; 

(2) the manufacturing process so as to ensure compliance with the 

design; 

(3) the manufacturing process so as to ensure clear identification and 

traceability of material and manufactured parts; 

(4) the inspection and testing of incoming materials, in process and final 

product so as to ensure specified requirements for the material and/or 

manufactured product are met; 

(5) the identification of the inspection and test status of all material and 

manufactured products during all stages of the manufacturing 

process to ensure that only products that have passed the required 

inspections and tests are dispatched for use and/or installation; 

(6) review and disposal of non-conforming material or product so as to 

avoid unintended use; 

(7) the assessment and disposal of non-conforming material and 

manufactured product and approval for reworking or rejection as 

scrap; 

(8) the identification of preventive action so as to prevent recurrence of 

similar non-conformance; and 
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(9) the handling, storage, packaging, preservation and delivery of 

manufactured product. 

(iii) Any unit delivered without the Engineer’s notice of no objection shall be 

rejected at the Site and all expenses thereby incurred shall be borne by the 

Contractor. 

14.2.19 Design Verification and Validation Plan 

14.2.19.1 The Design Verification and Validation Plan, supplementary to the Design Plan, 

shall be prepared by the Contractor in order that design Verification and 

Validation activities are properly directed. The plan shall address, but not be 

limited to, the following: - 

(i) the objectives of each Verification phase and each Validation phase; 

(ii) defined input and output criteria for each development phase; 

(iii) identification of types and detailed methods of test, Verification and 

Validation activities to be carried out; 

(iv) detailed planning of Verification and Validation activities to be carried out, 

including schedules, resources and approval authorities; 

(v) selection and utilization of the test equipment, and their test environmental 

conditions; and 

(vi) criteria on which the Verification or Validation is judged to be acceptable. 

These criteria shall be traceable to the design and performance 

requirements. 

14.2.19.2 The Contractor shall, by means of a design Verification and Validation process, 

demonstrate that all requirements within the Specification have been met. The 

Contractor shall prepare a Design Verification Table (DVT) that identifies the 

Contractor's proposed methodology for demonstrating compliance. 

14.2.19.3 The DVT shall be supplied to the Engineer for his review and shall be monitored 

throughout the design and construction of the Works. Any changes to the DVT 

must be submitted to the Engineer for review before implementation. 

14.2.19.4 The DVT shall identify the proposed Verification and Validation process(es) for 

each specification requirement and the acceptance criteria for achieving the 

requirement. The DVT does not relieve the Contractor of any other requirements 

of the Specification in relation to design review, Verification, Validation, 

conformance or planning. 
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14.2.19.5 For each item in the DVT, the Verification and Validation methods to be used 

shall be listed by the Contractor. The methods used shall be reviewed by the 

Engineer. At least one stage of Verification and Validation shall be performed 

prior to production of an item. 

14.2.19.6 Subject to review without objection by the Engineer for each application, the 

Verification and Validation methods listed below are acceptable if implemented 

(whether singly or in combination): 

(i) Similarity - equipment and requirement are identical to those successfully 

applied on other projects. 

(ii) Historical - requirement has been met by numerous previous designs. 

(iii) Calculations and Drawings - for review. 

(iv) Design Review - either scheduled or specifically targeted. 

(v) Mock-Up - actual size representation of design. 

(vi) Development Test - performance testing on equipment or material under 

development. 

(vii) Type Test - performance testing of the as-built component, assembly or 

system. 

(viii) Routine Test - test every component, assembly or system. 

(ix) First Article Inspection (FAI) - acceptances of the exact look and fit of 

equipment. 

(x) Inspection - formal inspection of the finished item. 

(xi) In Service - for service demonstration requirements only 

14.2.19.7 After each Verification or Validation activity, a Report shall be produced 

including, as a minimum, the following: 

(i) the Verification or Validation results stating whether the objectives and 

criteria of the Design Verification and Validation Plan have been met; 

(ii) the reasons for failure if there is a failure, and proposal for remedial 

actions. 

14.2.20 Health, Safety and Environmental Documentation 

The Contractor shall submit Health and Safety Documentation to fully comply 

with the requirements of the Project conditions and proposed work activities in 

accordance with Safety, Health and Environmental manual. 
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14.2.20.1 The Contractor shall submit to the Engineer the Health and Safety 

Documentation for review within 30 days of the Commencement Date of the 

Works. 

14.2.21 Operation and Maintenance Manuals Plan 

The Contractor shall develop an Operation and Maintenance Manuals Plan to 

suit staged commissioning of the system and to ensure the timely preparation of 

the Contractor’s Operation and Maintenance Manuals and the ‘As-Built’ 

drawings in a format and to a level of detail reviewed without objection by the 

Engineer. 

The Contractor shall submit the Operation and Maintenance Manuals Plan by 

the date stated in the PS, or, if none is given, not later than nine (9) months prior 

to the issue of the Taking Over Certificate for the Works and according to staged 

commissioning of the proposed systems. 

14.2.22 Training Plan 

The Contractor shall ensure the timely preparation of the Contractor’s Training 

Plan in a format and to a level of detail reviewed without objection by the 

Engineer and fulfilling the requirements of Chapter 13. 

The Contractor shall submit the Training Plan by the date stated in the PS, or, if 

none is given, not less than six (6) months prior to the issue of the Taking Over 

Certificate for the Works and also to suit the staged commissioning of the 

relevant systems. 

14.2.23 Spares Management Plan 

The Contractor shall submit for review by the Engineer a Spares Management 

Plan to furnish a priced, manufacturer-recommended list of spare parts necessary 

to support continuous operation of all such equipment for a minimum period of 

24 months after the expiry of DLP, in accordance with Chapter 12 of this PS. 

The Contractor shall submit the Spares Management Plan by the date stated in 

the PS, or, if none is given, not less than six (6) months prior to the issue of the 

Taking Over Certificate for the Works. 

14.2.24 Defects Liability Management Plan 

The Contractor shall submit for review by the Engineer a Defects Liability 

Management Plan to repair, replace and perform any remedial item upon the 

Works identified by the Engineer during the Defects Liability Period (DLP). The 
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first submission of this plan is required upon issuance of the Taking Over 

Certificate for the Works. The Contractor shall: 

(i) endeavour to complete all necessary work in a timely responsible 

manner; 

(ii) not proceed with any remedial work without the consent of the Engineer; 

(iii) submit a plan that details the methods and timing of any proposed work; 

and 

(iv) update the plan monthly, showing progress of the work and the time to 

completion.  

14.2.25 Environmental Mitigation Implementation Schedule 

The Contractor shall submit for review an Environmental Mitigation 

Implementation Schedule (EMIS) which is a plan for the provision of the 

mitigation measures identified in the EMP. The Contractor shall submit the 

EMIS, for review by the Engineer in conjunction with the EMP, 30 days prior to 

the commencement of construction activities. 

14.2.26  Design Plan 

The Design Plan shall be configured as a family of “stand-alone” plans and 

associated documents each covering one of the subjects listed below. The plans 

shall be co-ordinated with each other and shall collectively define, describe and 

encompass the Contractor’s proposed methods, procedures, processes, 

organisation, sequencing of activities, etc. and shall show how these combine 

together to assure that the Works fully meet the requirements of the Specification 

in respect of the subjects listed. 

Design shall be undertaken to ensure a smooth flow of information for review 

by the Engineer. Submissions shall be strictly in accordance with the Design 

Submissions Programme prepared in accordance with chapter 1 of this PS. 

The Contractor shall perform his designs for the Works and prepare a design 

plan for his design work in accordance with the following design stages. The 

Contractor shall submit to the Engineer for his review, relevant design 

information as identified under each stage: 

(i) Conceptual Design Stage 

Design of the overall system and elaborating on the proposed system 

configuration with emphasis on how the interface requirements are to be 

achieved. 
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(1) The Contractor shall prepare and submit to the Engineer for his 

review a System Requirement Specification (SRS) which includes, 

as a minimum, operational, functional, performance and design 

requirements of the proposed system. 

(2) The System Requirement Specification, serving as a means of 

system requirement management and the Contractor’s top level 

design document shall state all the requirements completely and 

unambiguously and how each requirement can be verified and 

validated. 

(3) The System Requirement Specification shall include a compliance 

matrix that includes cross-references to the requirements stated in 

the PS, the System Requirement Specification and the Design 

Verification Table (DVT). 

(4) The conceptual design stage, as a minimum, shall identify the 

function of each system, sub-system, equipment or other element 

within the overall SRS and specify the relationships and interfaces 

between each element of the system, including the systems of the 

interfacing elements of other Contractors. 

(ii) Design Review 

(1) A series of Baseline Design Reviews shall be arranged prior to the 

conclusion of the Conceptual Design Stage. Within 30 days after 

completion of each critical design submission during preliminary 

design, the Contractor shall arrange a Design Baseline Review 

meeting to baseline the design for the next stage of activity. 

(2) Upon completion of the Conceptual Design Stage the Contractor 

shall submit for review by the Engineer a homogenous Preliminary 

System Design. 

(iii) Preliminary Design Stage 

The preliminary design stage shall address each element of the SRS as 

developed in the Preliminary Design. Equipment and interconnection 

specifications, with supporting calculation, shall be developed at this 

stage. Manufacturing of production units will only be allowed to 

commence after receiving a notice of no objection for the relevant design 

elements. 
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(1) Preliminary electrical and control schematics shall be developed to 

illustrate how the various operational and functional requirements 

can be achieved. Software design and development shall also be 

carried out during this stage. 

(2) The submission shall clarify and confirm as necessary all technical 

aspects of all interfaces with other elements of the Contractor's 

overall design and of any interfaces with works being supplied by 

other Contractors. 

(3) Ergonomic design, followed by the production of mock-ups shall be 

developed as part of the preliminary design 

(4) If at any time in the development of the preliminary design, the 

Contractor wishes to modify the conceptual design by dividing any 

system or subsystem into a number of smaller systems or by 

reconfiguring the interfaces or for any other reason, the Contractor 

shall resubmit the SRS and/or the Preliminary Design for the 

Engineer’s review. 

(5) A detailed submission list for the preliminary design shall be 

submitted to the Engineer for review 30 days prior to the start of the 

preliminary design. The submission shall be in sufficient detail to 

evaluate the progress and technical adequacy of the selected design 

approach. 

(6) Upon completion of the Preliminary Design Stage the Contractor 

shall submit for review by the Engineer a homogenous Final Design. 

(iv) Site Design Stage 

Installation detail and method statements for various areas and sections 

shall be released progressively during this stage. Installation works on Site 

will only be allowed to commence following the Engineer’s review of the 

relevant design information with no objection raised. 

Separate parts of the design plan shall be prepared for Contractor and 

subcontractor design activities. The design plans shall define the 

Contractor's policy for the design of the Works and shall, without 

limitation, define: 

(i) the organisation of the Contractor's design staff with particular 

reference to the design interfaces; 
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(ii) the specific allocations of responsibility and authority given to 

identified design staff with particular reference to the review and 

Verification of design specification, drawings and calculations by 

the Contractor; 

(iii) the specific methods of design necessary to identify any relevant 

method statements and develop those method statements to a 

sufficient degree of detail reviewed by the Engineer; and 

(iv) the list of procedures and work instructions to be applied to manage 

and control the quality of the design work, including without 

limitation: 

(1) the design and performance requirements which shall be 

defined in terms of basic data and design assumptions made; 

relevant codes, standards and regulatory requirements; safety, 

reliability, security and environmental requirements; and 

commissioning requirements; 

(2) the design methods. Software applications to be used in the 

design, both proprietary and public domain, including any 

requirements for physical and mathematical model testing 

(3) the preparation, checking, issue, distribution, indexing and 

filing of reports, calculations, drawings and specifications 

together with the means for their revisions; 

(4) the formal design review, authorisation and approval of design 

documentation; and 

(5)  the independent design Verification and Validation. 

14.3 Test Documents 

14.3.1  On Site Records 

(i) Test copies of all site test documentation, control logic tables,  and PSD 

earthing and insulation plans and circuit diagrams shall be fully marked up 

for each stage of testing and certified by signature at three stages, as 

follows: 

(1) Installation Copy - coloured green 

(2) Post Installation Inspection & Testing Copy - coloured pink 

(3) Testing & Commissioning Copy - coloured yellow 
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(ii) Equipment checks, tests and documentation shall be provided to prove that 

all labelling, codes and hardwired identity links for the control units, are 

correct. 

(iii) Documentation shall be provided to support the testing process from the 

development of test plans to finally hand over of equipment or system for 

operational service. Documents include test plan, test specification, test 

procedure, method statement, test record and test report. 

14.4 Contractor Responsibilities 

14.4.1  The Contractor shall ensure that the requirements contained herein are carried 

out. 

14.4.2  All submissions shall be complete with all relevant data required for review by 

the Engineer. Lack of data will be a cause for rejection of the submission and 

restart of the submission cycle. 

14.4.3  The Contractor shall maintain a complete up-to-date, organised file of all past 

and current submissions including an index and locating system, which identifies 

the status of each submission. 

14.4.4  The index shall be available for the Engineer review, and shall be used to: 

(i) Assign sequential numbers to each contract deliverable; and 

(ii) Assign new deliverable numbers to all resubmissions and cross-reference 

to previous submissions. 

14.4.5 The Contractor shall provide supplemental information with each submission, in 

sufficient detail to explain completely the equipment described and their 

intended manner of use. 

14.4.6 The Contractor shall transmit submittals prepaid. 

14.5 Material Contract Deliverables 

14.5.1  Materials deliverables shall be identified by a clear and durable identification 

plate, which shall include the following information: 

(i) Issue and revision status and date; 

(ii) Contract title and number; 

(iii) The names of the Contractor, subcontractor, supplier or manufacturer; 

(iv) Identification of product by either description, model number, type number 

or serial number; and 
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(v) Subject identification by Contract Drawing, Design Drawing or 

Specification reference. 

14.6 Supplemental Modification Deliverables 

14.6.1  Changes in submissions reviewed without objection will not be permitted unless 

those changes are resubmitted in the same manner as the original deliverable and 

reviewed by the Engineer. 

14.7  Schedule of Items to be submitted by Contractor 

The list provided in GS – Appendix 4, contains principal items to be submitted 

by the Contractor for review by the Engineer. This list is not exhaustive and the 

Contractor is reminded to satisfy itself of the requirements for all submissions 

whether or not they are included within this list. 

End of Chapter 14 
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MAHARASHTRA METRO RAIL CORPORATION LIMITED (MAHA-METRO) 

(A joint venture of Govt. of India & Govt. of Maharashtra) 

 

101, The Orion, Opposite Don Bosco Youth Centre, 

Koregaon Park, Pune 411001 

Email: mahametro.tenders@gmail.com 

Website: www.punemetrorail.org 

Tel.: 020-26051072 

  

mailto:mahametro.tenders@gmail.com
http://www.punemetrorail.org/
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EMPLOYER’S REQUIREMENTS 

DESIGN AND CONSTRUCTION INTERFACE MANAGEMENT 

 

 

CHAPTER 1 

 

1.0 GENERAL REQUIREMENTS  
 

1.1 INTRODUCTION 
 

1.1.1 Contract Packages  
 

1.1.1.1 Pune Metro Rail project comprises the following corridors and depots: 
 

Table 1: Project Details 

SN Route Length / Type Stations  

1 North-South Corridor: 

PCMC to Swargate 

11.539km elevated + 

6.45km underground 

9 nos. elevated 

5 nos. underground 

2 East-West Corridor: 

Vanaz to Ramwadi 

15.275 km elevated  16 nos. elevated  

 Total  33.264 km 30 nos. 

 

Two depots are being planned for the above corridors; one near Range Hill Station to cater to 

the needs of North-South Corridor and the other near Vanaz Station to cater to the needs of 

East-West Corridor. The depots are to be developed with full / light / heavy repair facilities, 

stabling and light inspection facilities. The test track is to be provided at Range Hill Depot 

and there is no test track at Vanaz Depot   

 

1.1.1.2 The project shall be implemented progressively with the expected date of introduction of 
commercial services as per schedule below:  
 

Table 1-2: Phasing of Commissioning  

SN Section 

Expected Date of introduction of 

commercial services 

[Revenue Operation Date / ROD] 

1 Priority Section (NS Corridor): PCMC to 

Phugewadi (incl.) section (about 5.8 km )  

June 2019 

1 Reach 1 (NS Corridor):Phugewadi (excl.) to 

Range Hill section (about 5.739 km) including 

Range Hill Depot  

June 2020 

2 Reach 2 (EW Corridor): Vanaz to Civil Court 

(incl.) Station (about 7.46km) including Vanaz 

Depot 

June 2020 
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SN Section 

Expected Date of introduction of 

commercial services 

[Revenue Operation Date / ROD] 

3 Reach 3 (EW Corridor): Civil Court (excl.) to 

Ramwadi Station section (about 7.815km)  

Dec 2020 

4 Reach 4 (NS Corridor): Range Hill (excl.) to 

Swargate Station (about 6.45km) 

Aug 2022 

 

1.1.1.3 The following contract packages are foreseen for implementation of the Pune Metro Rail 
project: 
 

SN Package 

1 Civil viaduct & station contracts (including E&M) (multiple packages) 

2 Underground tunnel contracts (multiple packages) 

3 Depot Civil cum E&M works package (multiple packages) 

4 Rolling Stock package  

5 Power supply package  

6 Traction system package  

7 Signaling & Train Control system package 

8 Trackwork package 

9 Telecommunication system package  

10 Platform screen door package  

11 Automatic fare collection system package  

12 Depot M&P package  

13 Underground TVS/ECS package  

 

1.1.1.4 This document defines the general interface & coordination process requirements as well as 
specific interface requirements among various interfacing contractors. The requirements of this 
document are applicable to all system packages as relevant. 
 

1.1.2 General Interfaces Requirement  
 

1.1.2.1 Interface and co-ordination of the Works will include the co-ordination of all design, technical 
and programming matters among the various Interfacing Contractors to achieve fully 
coordinated construction and installation of the facilities. 
 

1.1.2.2 This document describes the Contractors’ responsibilities with regard to interface management 
and coordination with other Interfacing Contractors who are responsible for undertaking work, 
which interfaces with the other Contracts. The Contractors’ responsibility for interface 
coordination shall include currently defined Interfacing Contractors and those who may be 
identified in the future. This responsibility is not limited to a particular number of Interfacing 
Contractors. 
 

1.1.2.3 The Contractors’ responsibility for interface co-ordination shall include identification of 
Interfacing Contractors and those who may be subsequently identified during the course of the 
Contract for whom the Contractors will need to interface and coordinate the Works. This in no 
way detracts from the fact that the respective contractors remain solely responsible for 
identifying, liaising, and coordinating with all Interfacing Contractors in relation to the Works. 
 

1.1.2.4 The Employer’s representative will monitor and oversee the interface Management activities by 
the contractors and will specifically provide direction or information in the following 
circumstances. 
 

a) When the interfacing contracts has not yet been awarded 
b) When common agreement cannot reached in a reasonable period between the interfacing 

parties 
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c) When it is in the interest of the project programme, quality or safety to issue direction. 
 

Direction or information provided by the Employer’s Representative wherever necessary, shall 

not in any way relieve the respective contractors of their full responsibility to ensure the 

correctness, accuracy and suitability of the interface implementation and required specification. 

 

1.1.2.5 The Contractors shall at all times use their best endeavours to resolve all interfaces applicable 
to the respective Contract and shall be proactive in seeking out interface issues and their 
solutions. 
 

1.1.2.6 The Contractors shall ensure that all of the above Interface requirements are included in their 
Interface Management Plan. Figure 1 gives a schematic presentation of the Interface 
Communication and Coordination processes between the various role- players in the Project. 
 

1.1.2.7 The Contractors’ internal sub-contractors’ and suppliers’ interfaces are the sole responsibility 
of the respective Contractor and are not covered in this document. However, the respective 
Contractors shall co-ordinate and manage these interfaces in such a way as to identify and 
cater for the requirements of the Interfacing Contractors and domestic interfaces, including but 
not limited to, the avoidance of clashes and sequencing of Works. The Contractors shall 
compile an internal Interface Management Plan (IMP) for their own use, a copy of which shall 
be furnished to the Employer’s Representative on request at any time. 
 

 
Figure 1: Interface Communication and Coordination Model  

 

1.2 CO-ORDINATION  
 

1.2.1 Contractors’ Co-Ordination Responsibilities 
 

The Contractors shall co-ordinate with the Employer’s Representative and may be required to 

attend meetings on issues appertaining to Government authorities and utility agencies 

regarding the services/facilities to be provided by them for the project. 
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The Contractors shall ensure that the work of all Interfacing Contractors can be carried out in 

accordance with the Interface Management Plan prepared by the Contractor. 

 

1.2.2 Site Co-Ordination & Attendance 
 

1.2.2.1 The Contractor shall, at their own cost, provide all attendance on and co-ordination with 
Interfacing Contractors. The following items are not a comprehensive or exhaustive list of the 
co-ordination or interface attendance items to be provided for the Interfacing Contractors’ use, 
but are intended to provide an outline of the content of amenities, services and facilities for 
which the Contractor is responsible: 
 

a) Single point of contact for meetings, actions, planning, scheduling and coordinating. 
 

b) Site access 
 

The Contractors shall co-ordinate with the Interfacing Contractors and provide access and 

use of temporary access roads to and from and within the Site. The Contractor shall co-

ordinate all vehicle movements, deliveries and other activities with the Interfacing 

Contractors so as to ensure conflicts of use will be controlled on and around the Site. 

 

c) Storage and Accommodation area 
 

The Interfacing Contractors will require limited temporary site accommodation and storage 

areas. The Contractors shall agree with the Interfacing Contractors access and areas for 

storage and temporary site accommodation prior to their commencing work on Site. 

 

d) Work space requirement and sequence of Works  
 

e) Shared use of Contractors’ scaffold 
 

The Contractor(s) shall co-ordinate with the Interfacing Contractors and provide free use 

and shared access of his/their erected scaffolding, ladders and hoists should they be 

available at the time the Interfacing Contractors require to use them. Not withstanding this 

requirement, the Contractor(s) shall at all times remain responsible for the management of 

safety and the maintenance of such scaffolding, ladders and landings. The Contractor(s) 

will not be required to adapt or erect access scaffolds specifically for the use of Interfacing 

Contractors. 

 

If the Interfacing Contractor(s) erects and uses his/their own scaffold he/they will be 

required to adhere to the Contractors’ safety rules and access routing for equipment and 

materials. The Contractor(s) shall ensure that all scaffolds of Interfacing Contractors are 

erected in a safe manner and are subject to permits for use issued by the Contractors. 

 

f) Setting out control points  
 

g) Access Openings 
 

The Contractor(s) will form all penetrations and delivery openings and subsequently close 

them (either temporary or permanent) for access to rooms or areas for the delivery of 

equipment and materials. 

 

h) Temporary power and water supplies have to be provided at agreed locations around the 
Site for the Interfacing Contractors use. 
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i) Water tightness: All rooms and areas handed over to Interfacing Contractors shall be in a 
watertight condition and maintained as such. 

 

j) Ensure all electrical supplies both temporary and permanent have the correct testing and 
commissioning certification. 

 

k) Waste management and disposal 
 

l) Appropriate protection to finishes, walls, floors, ceilings and equipment using polythene, 
hardboard, steel plates etc. 

 

m) Programme agreement for mobilizing and demobilizing 
 

n) Construction interface co-ordination management of penetrations in structures, embedded 
and cast-in items, etc. 

 

1.2.2.2 The Contractors are deemed to have ascertained for themself the full scope of their 
responsibilities and obligations under the Contract in terms of attendance on and co- ordination 
with Interfacing Contractors and shall not be entitled to any additional payment, Cost or 
extension of time for completion should they have failed to do so. 
 

1.2.2.3 The Contractors shall make due allowance for providing Attendance, including power and other 
utilities supplies, throughout all phases of the Interfacing Contractors work including testing and 
commissioning and where supplies to various Interfacing Contractors need special 
consideration during testing and performance trials under peak load conditions. 
 

1.3 INTERFACE 
 

1.3.1 Co-Ordination of Contractor’s Scope of Work 
 

1.3.1.1 In accordance with the requirements of the Conditions of Contract and other specified 
requirements, the Contractor shall co-ordinate his own work with that of all Interfacing 
Contractors and ensure that the design, construction, installation, testing and commissioning 
requirements of the Interfacing Contractors are incorporated into the Contractor’s coordinated 
plans, programmes and Works. The Contractor shall proactively seek out interface issues and 
solutions. 
 

1.3.1.2 In addition to the Contractor’s obligations to the Interfacing Contractors contained elsewhere in 
the Contract, the Contractor shall provide / handover occupation or access as required, to the 
Interfacing Contractors to those parts of the Works which are subject to Key Dates by the 
required Key Dates. 
 

1.3.1.3 The Contractor shall complete those parts of the Works, which are subject to Key Dates, by the 
required Key Dates as specified. Those parts of the Works subject to Key Dates shall be 
completed to a state whereby any Interfacing Contractor can immediately commence his works 
without the need to make any change, addition or modification to the Contractor’s Works. 
 

1.3.2 Interfacing Contractors  
 

1.3.2.1 The Interfacing Contractors will require interface and co-ordination for information, 
programming, drawings acceptance, handover, etc. 
 

1.3.2.2 The Interfacing Contractors have been designated as the Lead Contractor(s) and Participating 
contractor. This combined interfacing document has been developed by the Employer, which 
he may update and/or expand at any time to include additional Interfacing Contractors, and the 
Contractor’s lump sum price for Interface Management shall be deemed to include any such 
additional works related to interfacing. The leading Interfacing Contractor shall be responsible 
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for administrating, monitoring, managing, supervising and resolving all interface issues 
between all Interfacing Contractors. 
 

1.3.2.3 In a situation when the Lead Contract has not yet been awarded and the Interfacing Contractor 
has commenced work, the Employer’s Representative will perform the coordination activities 
including preparation of tentative Interface Specification, with the express understanding that 
they may undergo changes as and when the Lead Contractor commences his work on being 
awarded the Contract. 
 

1.3.2.4 Where an interfacing contract has yet to be awarded, the Lead Contractor shall proceed with 
the coordination activities (including preparation of Interface specification) as instructed by the 
Employer’s Representative until such time when the Interfacing Contractor is available with the 
express understanding that they may undergo changes as and when the interfacing Contractor 
commences his work on being awarded the Contract. 
 

1.3.3 Interfacing Contractors - Communications and Information Exchange 
 

1.3.3.1 General 
 

a) The Contractor shall communicate, co-ordinate and exchange information directly with the 
Interfacing Contractors and the Contractor shall keep the Employer’s Representative 
advised at all times. Information necessary to fulfill the Contractor’s interface obligations 
shall be directly requested and obtained from the Interfacing Parties, and receipt 
acknowledged. Conversely, the Contractor shall provide directly to the Interfacing 
Contractors information within the Contractor’s scope that is required by them. 

 

b) All requests for information, acknowledgement of receipt of information, and any official 
communication between the Contractor and the Interfacing Contractors shall be made in 
writing, with a copy to the Employer’s Representative (ER) for his information. The 
Employer’s Representative shall be invited to attend all interface meetings between the 
Contractor and the Interfacing Contractors. Irrespective of whether these meetings were 
attended by the Employer’s Representative or not, the contractor’s monthly progress report 
to Employer’s Representative shall invariably include the details of all interface meetings 
held and decisions arrived. 

 

c) The Contractor’s programme shall allow time for the availability of necessary interface 
information from the Interfacing Contractors and in this regard the Contractor shall, where 
required, proceed on a late start basis to allow adequate time for others to provide required 
information and thereby achieve design process compatibility. 

 

d) The Contractor shall allow for the fact that many of the design and construction activities 
for the different contracts will be proceeding concurrently. In the event that certain interface 
information is not forthcoming at the time targeted, the Contractor shall be responsible to 
resolve the matter with the relevant Interfacing Contractor without recourse to the 
Employer’s Representative, and where necessary develop alternative interim 
arrangements such that the interface information may be accommodated at a later date. 

 

e) Definitive dates for transfer of information and particular interface actions shall be 
confirmed between the Contractor and the Interfacing Contractors. 

 

1.3.3.2 Interfacing Functions 
 

The Interfacing Contractors are responsible for, but not limited to, the following: 

 

• the management of Contract to Contract Interfaces as required;  

• preparing the Interface Management Plan and subsequent procedures; 

• preparing their Interface Management Programmes in accordance with this procedure and 
submitting these to the Interfacing Contractors for concurrence; 
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• preparing the Interface Management Programmes and submitting these to the Employer’s 
Representative for a Notice of No Objection; 

• preparing their Interface Coordination Sheets and Interface Specifications and issuing 
same to the relevant Interface Contractors and Employer’s Representative; 

• coordinating with the relevant Interface Contractors to establish coordinated Combined 
Services Drawings (CSD) & Structural E&M (SEM) Drawings; 

• maintaining their Interface Specification / Sheets updated continuously and attaching it to 
their Monthly Progress Report submitted to the Employer’s Representative in accordance 
with the requirements of the Contract and this document. 

 

1.3.3.3 Documentation Review   
 

The Contractor shall, as a minimum: 

 

• review those portions of the Specification and Drawings relevant to the interface and 
transmit such information to the Interfacing Contractors; 

 

• co-ordinate and co-operate with Interfacing Contractors on all Site related matters 
including, but not limited to, Site access and occupation, attendance, safety, verification of 
work compatibility, survey control, etc.;  

 

• review the interface information received and agree in writing with the Interfacing 
Contractors that the interface information is adequate for that stage of that activity.  

 

1.3.3.4 Design Stage   
 

The design interface is an iterative process, thus throughout the design process, the Contractor 

shall be responsible for coordinating his own design with Interfacing Contractors to develop 

interface designs in conjunction and co-operation with the designers of Interfacing Contractors. 

These interface designs will be monitored and have to be given Notice of no objection by the 

Employer’s Representative, but the Contractor shall work directly with the Interfacing 

Contractors to develop designs which are compliant to the specification and are mutually 

acceptable to all parties. 

 

The Contractor shall, immediately upon Contract Award, gather all necessary information and 

develop his design to a level where meaningful interaction can take place as soon as the 

Interfacing Contractors are available.  

 

1.3.3.5 Interface Design Change Process 
 

The Contractor shall establish an interface design change process to ensure that: 

 

• All proposed changes for a specific interface are reported, recorded and resolved;  

• Proposed changes are fully evaluated; and  

• Internal/External communications and distribution paths are properly defined  
 

1.3.3.6 Construction Phase  
 

During construction the Contractor shall, when a construction item is ready for field inspection, 

advise the Interfacing Contractor in advance to verify compatibility with the Interfacing 

Contractor’s needs. 

 

The Contractor shall: 
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• advise the Interfacing Contractors in writing when the as-constructed interface- related 
work can be inspected, and provide the necessary Site access and occupation; 

• request in writing and obtain from the Interfacing Contractors, interface information required 
for that stage of the Contract; 

• agree in writing with the Interfacing Contractors on the adoption of any applicable 
comments on the constructed work; 

• agree that any testing and commissioning for works can be carried out in accordance with 
the Interface Management Plan; 

• conduct on-Site inspections of the work elements, and give comments in writing to the 
Interfacing Contractors; 

• agree in writing with the Interfacing Contractors that the as-constructed work substantially 
meets the interface requirements. 

• Where the execution of work by Interfacing Contractors depends upon the Contractor’s site 
management or upon information to be given by the Contractor, the Contractor shall 
provide the Interfacing Contractors with the required services or the correct and accurate 
information required to enable the Interfacing Contractors to meet their programme for the 
construction or installation of their works. 

 

1.3.3.7 Interface Commissioning 
 

The Contractor shall co-ordinate all of his testing and commissioning activities with the 

Interfacing Contractors. Interface commissioning shall demonstrate that the delivered interface 

is ready and meets the interface requirements. 

 

Successful completion of all interface commissioning shall prove its readiness for 

commissioning of the overall contract scope and completion of the overall Metro-rail Project, 

prior to handover to the Employer for their commercial operation. 

 

1.3.4 Resolution of Co-Ordination Difficulties 
 

1.3.4.1 When the Contractor identifies interface co-ordination difficulties, the Contractor shall review 
the pertinent points of each Interfacing Contractor to determine possible compatible solutions 
in terms of sequence, timing and technical details. The Contractor shall then meet with the 
relevant Interfacing Contractor(s) to determine solutions, which are mutually acceptable to each 
Interfacing Contractor without diluting the contractual requirements and advise the Employer’s 
Representative. 
 

1.3.4.2 Where an acceptable solution has not been identified, the Contractor shall advise the 
Employer’s Representative in writing of the problems encountered. If, in the opinion of the 
Employer’s Representative, an interface is not proceeding satisfactorily, then the Employer’s 
Representative will review the matter, and establish a coordinated plan directing the Contractor 
and the Interfacing Contractor(s) on the required action. In the event that no agreement can be 
made between the Contractor and the Interfacing Contractor(s), the Employer’s Representative 
shall determine the requirements to the best of his knowledge, and his determination shall be 
final and binding on the Contractor and the Interfacing Contractor(s). 
 

1.3.5 Interface Performance 
 

1.3.5.1 The Contractor’s performance in relation to his compliance with the interface requirements 
under the Contract shall be assessed by the Employer’s Representative 3 months after the 
Commencement Date and thereafter at three monthly intervals. The assessment will be in the 
form of an audit of the Contractor’s interface management system. This audit will assess the 
Contractor’s compliance with the responsibilities delineated in this document and elsewhere as 
related to interface management and the preparation of the Interface Management Plan and 
Programme and other documentation and procedures associated with Interface Management 
and Coordination. 
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1.3.5.2 The Contractor will be notified of non-conformances from the audit, which will require 
rectification. Where, in the opinion of the Employer’s Representative, the Contractor has failed 
to rectify a non-conformance within a reasonable period from the date of notification, this may 
lead to non-payment of any lump sums, until such time as the non-conformance has been 
rectified to the satisfaction of the Employer’s Representative, refer sub-clause below. 
 

1.3.5.3 The Contract allows for continuous audits of the Contractor’s compliance with his Interface 
Management Plan and the requirements of this document, and any extreme or continuing 
failures shall result in a negative audit report, which may lead to non-payment of the relevant 
payment item in the Preliminaries section (or other relevant section) of the Pricing Document. 
The decision of the Employer’s Representative in this regard shall be final. 
 

1.4 CONTRACTOR’S INTERFACE MANAGEMENT SYSTEM 
 

1.4.1 Interface Management System 
 

The Contractor shall establish and maintain an Interface Management System to identify, 

control and monitor the interfaces of the Contract, which shall include, but not be restricted to, 

the following: 

 

• Establishment and maintenance of an Interface Management Team suitably qualified and 
experienced in co-ordination and interface management. 

 

• Provision, as one of his Key Personnel, of a Chief Interface Coordinator, to head the 
Interface Management Team, suitably qualified and experienced, with the responsibility, 
experience and authority to resolve interface matters in accordance with the Contract. The 
Chief Interface Coordinator will develop a monitoring and reporting procedure to be 
implemented by his team for the duration of the Contract. 

 

• Implement and maintain a strict monitored control of information transfer to the Interfacing 
Contractors, the Employer and the Employer’s Representative utilizing the official channels 
of communication. 

 

• Provide a comprehensive interface schedule of Interfacing Contractors, including specialist 
domestic interfaces (i.e. specialist testing and commissioning engineers) identifying all 
interfacing activities and timetables of events. 

 

• Arrange all internal and external interface meetings. The Employer’s Representative may 
arrange regular meetings to monitor the status of interfaces, and may require special 
meetings as may be necessary to resolve specific issues. The Contractor’s Interface 
Management Team will be required to attend such meetings. The Contractor may request 
assistance from the Employer’s Representative to arrange meetings on particular subjects. 

 

• Providing the Employer’s Representative with all information and/or details of interfaces, 
including copies of all correspondence and material. 

 

• Providing the Employer’s Representative with access to information for the purpose of 
conducting audits on the interface system and for confirming that interface co-ordination is 
proceeding consistently with the Project requirements. 

 

• Establish interface dates for information, documentation, access or works completion 
requirements. 

 

1.4.2 Interface Management Team 
 

The Contractor’s Interface Management Team will undertake and fulfill the following tasks: 
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• Provide timely interface information when requested, anticipating the information needs of 
the Interfacing Contractors and transmitting such information as soon as it is available. 

• Pro-actively keep the Interfacing Contractors informed of any development of the Works 
related to the interfaces. Communicating and co-operating with the Interfacing Contractors 
to identify and resolve potential interface problems. 

• Advise the Interfacing Contractors on potential problems related to the interfaces, together 
with proposed solutions likely to be acceptable to Interfacing Contractors and which meet 
the needs of the Project. 

• Arrange and/or attend meetings with the Interfacing Contractors as necessary to resolve 
interface issues. 

• During each stage of the Contract, the Contractor shall directly communicate and co-
ordinate with Interfacing Contractors as necessary to achieve a fully co- ordinated 
construction / installation. 

• Contractor shall issue true records of all interface meetings, with appropriate actions and 
attendance lists, to all Interfacing Contractors, whether in attendance or not, and to the 
Employer’s Representative, within 3 days of the meeting. Minutes of meetings shall be 
signed by all parties in attendance, signifying their agreement to the contents thereof, 
before being formally issued by the Contractor. 

 

The authority and responsibilities of all personnel involved in the Interface Management Team 

must be clearly defined in the IMP. 

 

1.5 INTERFACE MANAGEMENT PLAN & INTERFACE MANAGEMENT PROGRAMME 
 

1.5.1 General 
 

1.5.1.1 The Contractor shall prepare the proposed Interface Management Plan and proposed Interface 
Management Programme, to which the Employer’s Representative issues a notice of no 
objection. The Interface Management Plan and Interface Management Programme shall 
completely define the Contractor’s programme and methodology for interface co-ordination and 
management, whilst complying with all Key Dates as specified. 
 

1.5.1.2 Subsequently they shall be kept up to date and submitted on a quarterly basis to the Employer’s 
Representative for scrutiny and notice of no objection, and a summary of the principal issues 
shall be included in each Monthly Progress Report. The Contractor shall note that each 
submission of these documents is subject to regular audits and the issue of a notice of no 
objection by the Employer’s Representative. 
 

1.5.2 Interface Management Plan (IMP)   
 

The Interface Management Plan is that document which describes the Contractor’s interface 

management in terms of providing a clear description of each of the interfaces, both technically 

and sequentially, and represents an account of how the Contractor proposes to achieve co-

ordination of the Works. The description shall completely detail the Contractor's work scope 

and interface with each of the Interfacing Contractors in terms of technical description, 

sequence and timing for each of the elements required to achieve a coordinated design. The 

Contractor shall demonstrate how potential interface conflicts can be eliminated by design 

simplification. This document is also required to demonstrate that the coordinated design and 

construction details described therein fully comply with the needs of others, and agreement in 

writing of these details by the Interfacing Contractors will be a pre-requisite to the Employer’s 

Representative issuing a notice of no objection. 

 

1.5.3 Requirements for the Interface Management Plan 
 

The Interface Management Plan shall be a process-driven programme in a format to be agreed 

with the Employer’s Representative. The IMP shall incorporate the key activities from both the 
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Interfacing Contractors’ and Contractor’s Works programmes that will enable the Contractor to 

demonstrate that any Interface is being correctly managed and will result in fully coordinated 

construction / installation of works. 

 

The Interface Management Plan shall: 

 

• Follow the outline structure, numbering system, and related procedures in a format to be 
agreed with the Employer’s Representative. 

 

• Be coordinated with the Interfacing Contractors to ensure compatibility of interface 
identification and definition. 

 

• Comply with the Key Dates as specified. 
 

• Be transmitted to the Interfacing Contractors concurrently with submittals to the Employer’s 
Representative. 

 

• Support the Works Programme to which the Employer’s Representative has given a notice 
of no-objection. 

 

• Address each zone of interface i.e. ancillary buildings, train stabling, trackwork external, 
trackwork internal, substations, signaling and telecommunications facilities, operation and 
control rooms, staff accommodation, external works etc. related to each design submission 
and stage of design or construction / installation. 

 

• List all relevant interfaces in detail, their status, and the corresponding source(s) of 
information. 

 

• Include interface information transfer dates, which have been agreed by the Interfacing 
Contractors. 

 

• Accommodate comments and input required by the Employer’s Representative. 
 

• Include an account of how the interfaces are being managed. 
 

• Identify the latest information regarding agreements with the Interfacing Contractors and 
transfers of information. 

 

• Review and address the design, supply, installation, testing & commissioning programme 
of the Interfacing Contractors to ensure that the Key Dates of each contract can be 
achieved, and highlight any programme risks requiring management attention. 

 

• Identify any problems related to co-ordination with Interfacing Contractors.  
 

1.5.4 Interface Specification 
 

1.5.4.1 The Interface Specification and associated drawings shall specify the proposed method and 
schedule for verifying the interface integrity, the individual equipment/system performance and 
the combined system performance. 
 

The Interface Specification shall include a programme of tests to demonstrate the performance 

and integrity of the integrated system. The interface sheets developed by the Employer’s 

Representative are provided in this Booklet. The attached interface sheets are not final and do 

not relieve the Contractor’s obligation to identify any new interface to meet contract 

requirements. The interface sheets, which the Contractor shall develop, shall be used as a 

basis to establish the Interface Specification. Any revision to the Interface Specification shall 
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be mutually agreed between the Contractor and Interfacing Contractors, with submission to the 

Employer’s Representative, and shall specifically: 

 

• Understand the design requirements of each party and associated constraints;  

• Determine the detailed interface works to be performed during the various stages; and 

• Agree on the interface works in reference to respective scope, with any agreements 
reached to be formally documented in Interface Meeting Minutes, including an actions item 
list. 

 

1.5.4.2 The Interface Contractors shall mutually identify and agree the Interfaces that will exist between 
them using the Interface Coordination Sheets (ICSs). These interfaces may be expanded to 
include all, and any other, interfaces that develop during the execution of the Project.  
 

1.5.4.3 The Interfacing Contractors shall mutually agree upon the information to be exchanged and 

shall develop a unique Interface Specification for each interface identified.   
 

The ICSs will be tracked and monitored using an ICS Register to be compiled by the Contractor. 

This register will track the progress of the ICS from inception through to closure and final 

processing by the Contractor, prior to transmittal to the Employer’s Representative as a 

complete Integrated Design. Each interface shall have a unique reference number to enable 

the Interface to be readily identified and tracked and monitored. 

 

1.6 INTERFACE COORDINATION SHEET (ICS) 
 

1.6.1 The Contractor’s Interface Coordination sheet, the format of which shall be agreed with 
Employer’s Representative, is required to be used by each of the Interfacing Contractors to 
record all of the Contract Interfaces. The Contractor shall ensure that each Interfacing 
Contractor provides input and maintains the ICS continually updated as required. 
 

1.6.2 The Contractor shall ensure that the Interfacing Contractors demonstrate their co- ordination 
efforts as required by the Contract. To achieve this, the Contractor and the Interfacing 
Contractors shall identify their interface requirements which shall be input into the interface 
documents, i.e. IMP, ICS, etc. by the Contractor.  
 

1.6.3 The Contractor shall monitor the ICS to ensure that, as the Interface progresses, the records 
show the appropriate Status as agreed with the Interfacing Contractors. The Contractor will be 
responsible for confirming the “Closing Out” of each ICS record, whilst ensuring that throughout 

the interface process all Interfacing Contractors have agreed to the following:   
 

a) The receiving Interfacing Contractor has received and accepted the Interface being 

recorded.   
 

b) All Interfacing Contractors have recorded the interface record as “Proposed Close Out”.   
 

c) The Confirmation of Co-ordination form has been updated and signed by the relevant 
Interfacing Contractors.  

 

1.6.4 When documents are exchanged for review/comment with Interfacing Contractors, the 
originator preparing these documents should ensure that they are accompanied by the 
Confirmation of Coordination. When the Interfacing Contractor returns these documents with 
comments to the originator, they should be returned with the Confirmation of Coordination form 
duly completed, confirming coordination and agreement or comment as appropriate, as a 
record of them having coordinated the interface item. This Confirmation of Co-ordination is to 
be transmitted to the Employer’s Representative upon signing by the Interfacing Contractor(s).  
 

1.7 COORDINATION DRAWINGS 
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1.7.1 General 
 

1.7.1.1 For the purpose of achieving a Project which is fully coordinated with respect to civil, structural, 
architectural, building services, electrical, mechanical works and interface elements, and to 
ensure compatibility between different facilities and services, and adequate space 
requirements, all drawings are to be reviewed and coordinated by the Contractor. 
 

1.7.1.2 The Contractor will provide and issue detailed Interface Working Drawings in terms of items 
such as; special arrangements, space allocation, cast in items, primary and secondary fixings, 
grouting of equipment/plinths, drill and fix brackets, embedded and cast-in items and the like. 
 

1.7.1.3 The drawings shall be prepared by the Contractor and shall also include composite cross-
sections and layouts, which show the spatial requirements of all Interfacing Contractors and 
identify items to be finalized, defined, or resolved. 
 

1.7.2 Combined Services Drawing (CSDs) And Structural E&M Drawings (SEMs) 
 

1.7.2.1 The Contractor’s CSDs and SEMs must be clear and sufficiently detailed to unambiguously 
show the intent of the subject services and the corresponding structure / facility allowances. 
While these drawings do not have to duplicate all of the details of the Drawings, they must 
include plans sections and elevations as required to clearly illustrate the compatible relationship 
between the different disciplines. Specifically, the drawings will include wall elevation drawings 
at 1:50 scale (or larger where required) indicating all openings, access panels, reinforcement 
zones, embedded and cast-in items and the like, and shall be submitted to the Employer’s 
Representative for a notice of no objection. 
 

1.7.2.2 The CSDs shall show the intended locations, routes and spatial relationships of the individual 
E&M services, Building Services systems, and installations, Depot Equipment, Core Systems 
installations and other installations, fully coordinated with each other and the civil structural and 
architectural work. The CSDs shall also clearly indicate that effective cable co-ordination has 
been achieved in terms of cable location or cable trays and the trunking and cable routing. 
 

1.7.2.3 The SEMs shall show all civil, structural, and architectural requirements for the E&M services, 
Building Services systems and installations, Builder’s works and the Core Systems and other 
installations. 
 

1.7.2.4 Where Builder’s works are required by the Interfacing Contractors, the drawings, details, 
specification notes and catalogue information and the like shall be obtained by the Contractor 
from these Interfacing Contractors indicating the builder’s work to be incorporated into the 
Works. The Contractor shall include details of such Builder’s works in the SEMs and Method 
Statements as appropriate. 
 

1.7.2.5 Builder’s work comprises, but is not limited to, the following: 
 

• construction of plinths, bases, builders bund walls and the like. 

• placing and fixing of holding down bolts, lifting beams and hooks and other supporting 
items; 

• supply, fabrication installation, protection, fixing and finishing of supporting steelwork, for 
equipment and associated accessories; 

• casting in of edgings, angles in recesses, ducts, conduit, pipes etc.; 

• fixing equipment and associated, brackets, cable containment and fixtures; 

• forming of penetrations, sleeves, access panels, holes, chases, recesses, openings; 

• all in accordance with the Contract. 
 

1.7.2.6 The CSD/SEMs shall also be used for the purpose of coordinating with the Interfacing 
Contractors and shall be continuously updated to reflect the latest interface co-ordination. 
Copies of the CSD/SEM drawings shall be included in submittals to the Employer’s 
Representative. 
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1.7.2.7 Where the CSDs or SEMs do not fully co-ordinate with the Site conditions the Contractor shall 
co-ordinate and propose a solution to the problem. All proposed solutions shall be issued to the 
Employer’s Representative. 
 

1.7.3 Interface Drawings   
 

For the Interface Drawings, the Contractor shall prepare in diagrammatic format for each 

interface the demarcation of scope of responsibilities between the Contractor and each of the 

Interfacing Contractors. The Contractor shall submit all Drawings with interface requirements 

for a notice of no objection from the Employer’s Representative. Any proposed deviation to the 

Construction Specification or Drawings shall be identified and justified with design 

documentation, details and drawings. The submission shall also identify all interface 

requirements. The pre-design interface drawings are attached respective drawing volume of 

Bid Documents, it shows general ideas about the interface requirement to the interfacing 

contractor. The contractor should develop own interface drawings with detailed design and 

dimensions and submit the same to other interfacing contractor.  

 

1.7.4 As Constructed Drawings   
 

Upon completion of the Works the Contractor shall submit all Combined Services Drawings, 

and Interface Demarcation Drawings showing the final “As Constructed” status of the Works 

related to these drawings.  

 

1.8 SPECIFIC INTERFACES AMONG CONTRACTORS 
 

1.8.1 General Requirements  
 

1.8.1.1 In these Specifications, unless otherwise stated, the term “Contracts” refers to all the relevant 
Contracts and the term “Contractors” refers to all the relevant Contractors. 

 

1.8.1.2 This document shall be read in conjunction with the relevant paragraphs of the relevant General 
Specification and Particular / Technical Specifications. The Contractors shall ensure all 
requirements of the General Specification and PS/TS pertaining to the contracts are fully 
resolved and implemented. 

 

1.8.1.3 The Contractors shall ensure that all requirements of the Specification pertaining to interfaces 
are properly satisfied.     

 
1.8.1.4 The requirements specified herein are by no means exhaustive and it remains the responsibility 

of the respective Contractors to develop and execute an interface plan during execution of the 
work to ensure that: 

 

(i) All interface issues between the contracts are satisfactorily resolved 
(ii) Supply, installation and testing of equipment and software are fully coordinated 
(iii) All equipment supplied in the contracts are fully compatible with each other 

 

1.8.1.5 In the event of a conflict between the Particular / Technical Specification and this specification, 
the requirements of the Particular / Technical Specification shall prevail. 

 

1.8.2 Interface Management  
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1.8.2.1 Each Contractor shall establish a structured process to integrate with other systems to ensure 

safe, reliable and efficient operations under both normal and degraded conditions to the 
satisfaction of the Employer / Engineer.  

 
1.8.2.2 Each Contractor shall ensure that the equipment supplied under the respective Contract are 

properly interfaced and integrated with other systems.  

 
1.8.2.3 Each Contractor shall appoint competent and experienced person with no fewer than 5 years 

of railway project experience who shall be the single point of contact for all interface design and 
testing works with the interfacing contractors and the Employer / Engineer.  

 
1.8.2.4 Each Contractor shall be responsible for interface identification, establishment, construction 

and testing works either in the capacity as the Lead Contractor or Participating Contractor.  
 

1.8.2.5 The Lead Contractor will be responsible to initiate, plan, coordinate and produce jointly with the 
Participating Contractors all the required interfaces and interface design documents and 
interface progress reports for submission to the Engineer for acceptance. The Lead Contractor 
will also prepare and submit all interface meeting minutes and interface progress reports to the 
Engineer for information.  

 
1.8.2.6 The Participating Contractor shall collaborate fully with the Lead Contractor in the development 

and finalization of the interface design, joint production of the interface documents and interface 
progress reports.  

 
1.8.2.7 The costs for all interface design and testing works shall be deemed to be included in the 

Contract sum regardless of the actual extent of effort required or expended by the Contractors.  

 
1.8.2.8 The Contractors shall be fully responsible for the management and control of its subcontractors 

in relation to all interfacing activities carried out under the Contract.  
 

1.8.2.9 If there is revision in stipulations given in the contracts due to external agency requirements, 
revised interface will continue to be carried out without disturbing the project schedule. Any 
modification and/or changes in contractual matters shall be dealt with separately.  
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CHAPTER 2 

 

2.0 STATION BUILDING CONTRACTORS’ INTERFACES 

 
2.1 INTERFACE WITH SIGNALING & TRAIN CONTROL (S&TC) CONTRACTOR 

 

2.1.1 Definition and Scope 
 

2.1.1.1 This specification describes the interface requirements between Station Building Contractors / DDCs and S&TC Contractor.  
 

2.1.1.2 Station Building Contractors / DDCs shall be the Lead Contractor and S&TC Contractor shall be the Participating Contractor.  
 

2.1.2 Contractors’ Responsibilities 
 

2.1.2.1 This specification outlines the Contractors’ interface requirements, which are based on the Technical Studies carried out during the early stages of the 
Project.  
 

2.1.3 Scope of Interface & Division of Responsibilities  
 

2.1.3.1 The Station Contractor(s) and S&TC Contractor shall co-ordinate interactively in order to achieve the functional and operational requirements of the 
system. The roles and activities of the two Contractors shall include minimum following but not limited to:  

 

Item 

No. 

Subject Station DDCs / Contractor S&TC Contractor 

 Station Civil   

1 Layout of rooms at the 

station: Signalling 

Equipment room (SER), 

Design  Design: 
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Item 

No. 

Subject Station DDCs / Contractor S&TC Contractor 

UPS, Signalling 

maintenance room, and 

Station control rooms 

(SCR). 

Prepare and furnish station drawings;  

Incorporate room requirements and routing of Cable 

ducts/ cable trays.  

Provision of space for Emergency stop plunger. 

 

Construction  

Rooms complete with structures, false ceiling if 

necessary, false flooring finishes, fire protection, 

doors etc. 

Mark cable trays on the station drawings in close 

coordination with the DDCs.  

Review design with the DDCs.  

Co-ordinate closely with Station Construction 

Contractors to ensure the requirements at site are met. 

 

Construction: 

Provide equipment foundations / pedestals / base 

frames. 

Install all S&TC equipment, cables, cable trays under 

false floors etc. 

Seal the gaps after cable installation work with fire 

resistant material. 

2 Station Control Room: 

Space for workstations / 

ESP and other 

Signalling equipments. 

Design  

Incorporate design requirement of S&TC Contractor in 

the SCR room  

 

Construction  

Construct the SCR room as per approved design  

 

Design: 

Furnish layout of Signalling equipment within Station 

Control Room for S&TC equipment in close coordination 

with the DDCs and/ or Station construction contractor. 

 

Construction: 

Install Signalling equipment within Station Control Room.  
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Item 

No. 

Subject Station DDCs / Contractor S&TC Contractor 

3 Provision of Earthing at 

stations in equipment 

rooms. 

Design of earth and earth bus bar of < 1Ω 

 

Installation of Earth bus bar < 1Ω and earth 

 

Set up the earth bus inside S&T equipment rooms (SER, 

SMR and SCR) from the earth bus bar provided in UPS 

(S&T) room. 

4 DCS Mast Design and construct to accommodate DCS mast base 

plate  

Provide design data of DCS mast to DDCs / Civil 

Contractor 

 

Install the DCS mast  

 Station E&M   

1 Lighting, air-conditioning 

etc. for signaling 

equipment rooms at the 

station  

Rooms complete with fire protection, gas flooding 

system, lighting fixtures, Air-conditioning & ventilation 

and power sockets. 

 

Provide Cable ducts /Hangers / cable trays up to the 

rooms. 

 

General lighting and power for testing of signaling 

system 

Design: 

Mark cable trays on the station drawings in close 

coordination with the civil design / construction 

contractor. 

Furnish heat load data / calculations  

 

Review the designs and coordinate closely with 

construction contractor to ensure the requirements at 

site are met. 

 

Construction: 

Construct all cable trays within the rooms required for 

the S&TC System. 

Riser cable tray from false floor 

Install all S&TC equipment, cables etc. 
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Item 

No. 

Subject Station DDCs / Contractor S&TC Contractor 

Seal the gaps after cable installation work with fire 

resistant material. 

2 Cabling infrastructure for 

Signalling at stations  

Design  

Incorporate routing of Cable ducts/ hangers / trays for 

Signalling main cables throughout the station. 

 

Design details to be worked out in interface with S&TC 

and other system design requirements.  

 

Construction  

Station E&M Contractor shall provide Cable ducts/ 

cable trays / Hangers for routing S&TC cables from 

viaduct to station area 

  

Provide Cable ducts / Hangers / cable trays within the 

station area for signalling systems upto the equipment 

rooms. 

 

General lighting will be provided by Station Contractor. 

For testing, power will be provided by Station E&M 

Contractor. 

Design: 

Mark cable tray requirement on the GAD/ CSD in close 

coordination with the DDCs and/ or Station (Civil and 

E&M) construction contractors.  

 

Furnish and review requirements of EMC for cabling. 

 

Review and confirm design with the DDCs and closely 

co-ordinate with construction contractor to ensure that 

the requirements at site are met. 

 

Construction: 

Install cables for all S&TC systems. 

 

Install cable trays / hangers for routing signalling cables 

inside signal equipment room and signal maintenance 

room. 
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Item 

No. 

Subject Station DDCs / Contractor S&TC Contractor 

Seal the gaps after cable installation work with fire 

resistant material. 

3 Power for signalling 

UPS 

Provision of twin feeders for signalling system UPS in 

the emergency power panel 

 

Laying of LV cables from emergency power panel upto 

the signalling UPS room 

 

Cable connection at emergency panel end 

Providing design requirements to E&M Contractor 

 

Coordinating for cable sizing and routing 

 

Cable connection at UPS end 

 

2.2 INTERFACE WITH ROLLING STOCK CONTRACTOR 
 

2.2.1 Definition and Scope 
 

2.2.1.1 This specification describes the interface requirements between Station Building Contractors / DDCs and Rolling Stock Contractor.  
 

2.2.1.2 Rolling Stock Contractor shall be the Lead Contractor and Station Building Contractors / DDCs shall be the Participating Contractor.  
 

2.2.2 Contractors’ Responsibilities 
 

2.2.2.1 This specification outlines the Contractors’ interface requirements, which are based on the Technical Studies carried out during the early stages of the 
Project.  
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2.2.3 Scope of Interface & Division of Responsibilities  
 

2.2.3.1 The Station Contractor(s) and Rolling Stock Contractor shall co-ordinate interactively in order to achieve the functional and operational requirements of 
the system. The roles and activities of the two Contractors shall include minimum following but not limited to:  
 

SN Subject  Rolling Stock Contractor Station Contractor  

1 Car Details Shall provide required details of Rolling stock including 

Length of train cars (with front coupler), height and location of 

doors for station design 

Requires details of Rolling stock including length of train 

cars, height and location of doors for station design.    

2 Kinematic and 

structural gauges 

Shall provide the details of kinematic and structural gauges 

respective to all speeds 

Requires details of kinematic and structural gauges to 

design the platform clearance while train is running 

without stopping  

3 Clearances 

checking with 

respect to 

platform 

alignment  

Shall co-ordinate and confirm with station contractor Shall jointly check and confirm the curves, dimensional 

clearances, gradients, chainages, levels and emergency 

escape provision 

4 Testing and 

commissioning 

Shall co-ordinate and confirm with Station contractor Shall jointly check and confirm the maximum noise / 

echo level with respect to various operating speeds of 

rolling stock 

5 Integrated testing  Require to conduct integrated test with all systems Shall coordinate with RS Contractor to complete testing 

and commissioning work 

 

2.3 INTERFACE WITH TELECOMMUNICATION (TEL) CONTRACTOR 
 

2.3.1 Definition and Scope 
 

2.3.1.1 This specification describes the interface requirements between Station Building Contractors / DDCs and Telecom Contractor.  
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2.3.1.2 Station Building Contractors / DDCs shall be the Lead Contractor and Telecom Contractor shall be the Participating Contractor.  

 

2.3.2 Contractors’ Responsibilities 
 

2.3.2.1 This specification outlines the Contractors’ interface requirements, which are based on the Technical Studies carried out during the early stages of the 
Project.  
 

2.3.3 Scope of Interface & Division of Responsibilities  
 

2.3.3.1 The Station Contractor(s) and Telecom Contractor shall co-ordinate interactively in order to achieve the functional and operational requirements of the 
system. The roles and activities of the two Contractors shall include minimum following but not limited to:  

 

SN Subject  Station DDCs / Contractors  Telecom Contractor  

 Station Civil    

1 Layout of relevant 

equipment rooms at the 

station  

Prepare and furnish station drawings;  

Incorporate room requirements and routing of Cable 

ducts / cable trays. 

 

Rooms complete with structures, false ceiling if 

necessary, false flooring finishes, fire protection, 

doors, etc. 

 

Design: 

Mark requite requirements in close coordination with the 

civil design / construction contractor. 

 

Review design with the civil design contractor. 

Coordinate closely with construction contractor to ensure 

the requirements at site are met. 

 

Construction: 

 

Provide equipment foundations/ pedestals. 

Install all telecom equipment, cables etc. 
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SN Subject  Station DDCs / Contractors  Telecom Contractor  

Seal the gaps after cable installation work with fire 

resistant material. 

2 Station Control Room Design  

Incorporate design requirement of Telecom 

Contractor in the SCR room viz. Space for 

workstations / and other telecom equipments etc. 

 

Construction  

Construct the SCR room as per approved design  

 

Design: 

Furnish layout of telecom equipment within Station 

Control Room for telecom equipment in close 

coordination with the civil design and/ or construction 

contractor. 

 

Construction: 

Install telecom equipment within Station Control Room. 

3 TETRA Radio Tower Shall incorporate the requirement of radio tower at 

select stations and construct the structure to enable 

installation of radio tower 

Shall provide design requirements for radio tower and 

shall coordinate appropriately  

 

Shall install the radio towers 

4 Provision of Earthing at 

stations in telecom 

equipment rooms 

Design of earth and earth bus bar < 1Ω  

 

Installation of Earth bus bar < 1Ω and earth 

Set up the earth bus inside equipment room from the 

earth bus bar provided in UPS room.  

5 Construction and 

Installation 

Shall install the mounting and fixing arrangements for 

heavy equipments like CCTV monitors, display 

boards, analogue clocks etc., during the construction 

as per the Telecom Contractor’s requirements. 

The fixtures will be to be designed and installed by 

Telecom Contractor. 

 

Primary Fixtures & Secondary Fixtures for Telecom 

equipment shall be provided by Telecom Contractor as 

per aesthetics of the Station architecture. Sample to be 

get approved from MAHA-METRO. 

 Station E&M   



MAHA-METRO Part 2: Particular Specifications 

 

  Page 196 of 463 

 
 

SN Subject  Station DDCs / Contractors  Telecom Contractor  

1 Lighting, air-conditioning 

etc. for telecom 

equipment rooms at the 

station  

Rooms complete with fire protection, lighting fixtures, 

Air-conditioning & ventilation and power sockets. 

 

Provide Cable ducts /Hangers / cable trays up to the 

rooms. 

 

General lighting and power or testing of telecom 

system 

Design: 

Mark cable trays on the station drawings in close 

coordination with the civil design / construction 

contractor. 

 

Review the designs and coordinate closely with 

construction contractor to ensure the requirements at 

site are met. 

 

Construction: 

Construct all cable trays within the rooms required for the 

Telecom System. 

Install all telecom equipment, cables etc. 

Seal the gaps after cable installation work with fire 

resistant material. 

2 Cabling infrastructure 

for Telecom systems at 

stations  

Design  

Incorporate routing of Cable ducts/ hangers / trays for 

telecom main cables throughout the station. 

 

Design details to be worked out in interface with 

Telecom and other system design requirements.  

 

Construction  

Station E&M Contractor shall provide Cable ducts/ 

cable trays / Hangers for routing Telecom cables from 

viaduct to station area 

Design: 

Mark cable tray requirement on the GAD/ CSD in close 

coordination with the DDCs and/ or Station (Civil and 

E&M) construction contractors.  

 

Furnish and review requirements of EMC for cabling. 

 

Review and confirm design with the DDCs and closely 

co-ordinate with construction contractor to ensure that 

the requirements at site are met. 
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SN Subject  Station DDCs / Contractors  Telecom Contractor  

  

Provide Cable ducts / Hangers / cable trays within the 

station area for telecom systems upto the equipment 

rooms. 

 

General lighting will be provided by Station 

Contractor. For testing, power will be provided by 

Station E&M Contractor. 

Construction: 

Install cables for all Telecom systems. 

 

Install cable trays / hangers for routing telecom cables 

inside signal equipment rooms 

 

Seal the gaps after cable installation work with fire 

resistant material. 

3 Access Control Provide doors & door frames for various rooms duly 

considering the requirements of Telecom Contractor  

Advise the details of ACS equipment to be installed on 

doors and door frames 

4 Power for telecom UPS Provision of twin feeders for telecom system UPS in 

the emergency power panel 

 

Laying of LV cables from emergency power panel upto 

the telecom UPS room 

 

Cable connection at emergency panel end 

Providing design requirements to E&M Contractor 

 

Coordinating for cable sizing and routing 

 

Cable connection at UPS end 

5 Provision of Ethernet 

Channel for E&M 

equipment 

E&M Contractor shall be responsible for installation of 

monitoring and control equipment and to lay data 

cable from Telecom interface point in TER to E&M 

Control and Monitoring equipment. 

Telecom Contractor shall provide Ethernet Channel in 

1+1 redundancy at Interface point inside Telecom Rack 

at TER of Stations 

6 Cyber Security  The E&M DDC / Contractor shall be required to 

engage with designated Cyber Security Consultant at 

the early stage of design development. The 

Contractor shall consider the inputs of Cyber Security 

Consultant into their design and develop their System 

The Telecom Contractor shall engage a Cyber Security 

Consultant, who will recommend Cyber Security 

Guidelines complying the requirements of related 

standards. 
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SN Subject  Station DDCs / Contractors  Telecom Contractor  

Safety & Cyber Security Assurance Plan and submit 

to MAHA-METRO for approval. 

 

2.4 INTERFACES WITH POWER SUPPLY CONTRACTORS 
 

2.4.1 Definition and Scope 
 

2.4.1.1 This specification describes the interface requirements between Station Building Contractors / DDCs and Power Supply Contractors.  
 

2.4.1.2 Station Building Contractors / DDCs shall be the Lead Contractor and Power Supply Contractor shall be the Participating Contractor.  
 

2.4.2 Contractors’ Responsibilities 
 

2.4.2.1 This specification outlines the Contractors’ interface requirements, which are based on the Technical Studies carried out during the early stages of the 
Project.  
 

2.4.3 Scope of Interface & Division of Responsibilities  
 

2.4.3.1 The Station Contractor(s) and Power Supply Contractor shall co-ordinate interactively in order to achieve the functional and operational requirements 
of the system. The roles and activities of the two Contractors shall include minimum following but not limited to:  

 

Item 

No. 

Item Description PS Contractor Station Building Contractors 

 Station Civil   
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Item 

No. 

Item Description PS Contractor Station Building Contractors 

1 ASS Room / 

Building  

Shall provide the layout drawings to Station Building 

Contractor  

Shall design and construct ASS room / building to be 

requirement of the PS Contractor.  

2 Installation of 33 

kV, cables and 

control cable  

Shall provide weight & dimensions of the cables.  

 

Shall supply & install 33 kV and other cables 

 

Shall design & provide and install cable path (duct, 

metallic brackets, cable trays etc.) as per requirement.  

 

Shall co-ordinate and give requirements to the Station 

Contractor for the cable path, gallery size, route alignment 

and mounting requirements for cables in the Station area 

 

Shall co-ordinate with Station Contractors for provision of 

opening and HDPE pipes of adequate size to carry the 

cables inside ASS and at track crossings. 

Shall provide suitable opening and HDPE pipe for carrying 

cables inside ASS and at track crossings as per 

requirement. 

 

Shall take into consideration the bending radius of cable 

and covering of cables in public places. 

 

3 Temporary Power 

For Installation, 

testing & 

commissioning 

Shall co-ordinate with Station Contractor for provision of 

suitable sockets inside ASS rooms for temporary power 

 

Shall pay to the Station Contractor for the power 

consumption 

 

Note: If temporary power is not available from Station 

Contractor, then PS Contractor shall make his own 

arrangement. 

Shall provide sockets for temporary power, if available, 

inside ASS rooms as per requirement 

 

Shall provide suitable meters for calculating the 

consumption 

 

4 Installation of 

Equipment in ASS 

Shall supply, transport and install ASS Equipment 

including Transformers, 33kV Switchgear, Distribution 

Boards etc. as per Specifications. 

 

Shall provide equipment layout drawing. Shall provide 

necessary foundations for transformers, panels other 

Shall construct ASS rooms keeping in view the specific 

requirements of PS Contractor regarding passages, 

ingress / egress routes, door size, knock out panels, floor 

openings etc. for access of heavy equipments forming 

permanent works 
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Item 

No. 

Item Description PS Contractor Station Building Contractors 

equipment etc. Alternatively, the Contractor can provide 

suitably designed anchor-fasteners to fix transformers, 

33kV panels, Battery chargers etc. to the basic 

floor/pedestal 

 

Shall coordinate with Station Contractors for suitable 

design of ASS rooms to ensure smooth passage for 

carrying the equipments inside ASS. 

 

Shall coordinate with Station Contractors for suitable 

openings for cable and earthing connections and cable 

entry from viaduct cable duct to ASS room. 

 

Shall confirm the fire safety provisions  

 

Shall provide dimensions and weights of various 

equipment  

 

Shall arrange material handling equipment at his own cost 

or hire the same from Station Building Contractor and pay 

necessary hiring charges to Station Building Contractor  

Shall provide ASS room complete in all respects, including 

flooring, lighting, ventilation, power sockets, access doors, 

rolling shutters, windows, ventilators and interior finish, but 

excluding foundations for transformer and panels. 

 

Shall provide cut-outs in floor for cable entry to the 

requirements of PS Contractor. 

 

Shall make provision for passage/crossing of various 

cables in the station along the walls, under the platform 

copings etc. for cable entry from viaduct cable duct to 

ASS room. 

 

Shall provide hatch, gantry beams and loading deck for 

carrying heavy equipments and materials to substations. 

Shall provide lifting hooks in ASS rooms as per 

requirements of PS Contractor. 

 

Shall provide suitable fire safety provisions in equipment 

rooms. 

5 Earthing and 

bonding 

arrangements at 

stations 

Shall provide schematic arrangement of earthing and 

bonding schemes in the stations 

 

Shall connect station earth mats to Earth Cable by 

appropriate size copper cable or equivalent MS 

connections 

 

Shall connect structure earth terminals to Earth Cable 

through 70 mm2 copper cable 

 

Shall Coordinate for requirements of earthing and bonding 

schemes  

 

Shall associate with PS Contractor to verify the earthing-

bonding of structure as per approved scheme. 

 

Shall provide necessary earth terminals, earth mesh etc. 

and risers and respect the schematic earthing drawing 
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Item 

No. 

Item Description PS Contractor Station Building Contractors 

Shall connect various structures at station to Earth Cable 

as per schematic  

Shall ensure provision of minimum of 50mm dia pipe (5 

Nos.) on each platform under the floor for continuity of 

earthing platform shelter / canopy. 

6 Earthing in ASS Shall provide the earthing design calculations and 

requirements to Station Contractors. 

 

Shall associate during the installation of earth mat. Shall 

jointly check the resistance of the earth mat after 

installation.  

 

Shall provide and connect various equipments to Earth 

Bus/METs inside ASS with GI / Copper strips.  

Shall provide the earth resistivity details for design of 

earth mat.  

 

Shall install the earth mat according to approved design.  

 

Shall install Earth Bus / METs (main earth terminals 

connected to the earth mats) inside ASS to facilitate the 

connection of equipments. 

 Station E&M   

1 Lighting and 

ventilation in ASS 

Shall provide heat load for electrical equipment inside 

ASS. 

 

Shall interface with Station Contractors for any special 

requirements or preferred locations of lights, fans, exhaust 

fans and other services. 

Shall design adequate ventilation and lighting system for 

ASS 

 

Shall provide for special requirements or preferred 

locations of lights, fans, exhaust fans and other services. 

2 Supply to ACDB at 

ASS 

Cable laying from designated LV panel to ACDB at ASS Providing emergency supply (DG, UPS) feeder in 

emergency panel or other suitable point 

 

Installing cable support from LV panel to ACDB in ASS 

 

Shall connect the cable at the LV panel end 

3 SCADA integration 

of main incomers 

and coupling 

breaker of 415V 

Shall provide RTU and designated terminal board for 

connection of C&M cables from 415V CBs to RTU 

Shall provide E&M cable connection from MDB to RTU in 

the designated terminal board. 
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Item 

No. 

Item Description PS Contractor Station Building Contractors 

distribution board 

(for station) 

4 Connection from 

transformer to 

MDB (cables) 

Shall provide LT terminals for connection of multiple runs 

of 3.5 core LT cables and openings in enclosure for cable 

entry so that no modification on or inside the transformer 

enclosure is required to be done by E&M contractor. 

Shall provide cable paths and shall connect the 

transformer to the LV Distribution Board by means of 

suitable cables as per specifications for each connection. 

5 Connection from 

transformer to 

MDB (bus duct) 

Facilitate connections from transformers to LT CBs, 

provide necessary opening in enclosure suitable 

reinforced to strengthen and prevent sagging of enclosure. 

Shall supply and install MDB and bus duct from 

transformer to MDB. 

 

6 33kV/415V 

auxiliary 

transformer 

protection 

Shall coordinate relay settings on transformer primary side 

with those of secondary side provided by E&M 

Shall do the same on secondary side 

7 Transformer door 

interlock 

Shall provide wiring and interlock for transformer 

enclosure door 

Shall install interlock supplied by PS Contractor on MDB 

8 Inter-tripping 

between main LV 

circuit breakers 

and the 33kV MV 

circuit breakers of 

the auxiliary 

transformers 

Shall provide inter-tripping circuits as per requirements 

shown in specifications for stations 

Shall coordinate 

10 Viaduct lighting 

and socket outlets 

Shall design and provide the viaduct lighting and socket 

arrangement as per specifications. Shall provide the LV 

power / feeder requirements to E&M Contractor to enable 

him to make provisions of necessary feeders of adequate 

capacity in the LV distribution scheme. 

Shall coordinate with PS Contractor and make necessary 

provision of feeders for the viaduct lighting and sockets in 

appropriate LV panels 

 

2.5 INTERFACE WITH OCS/OHE CONTRACTOR 
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2.5.1 Definition and Scope 
 

2.5.1.1 This specification describes the interface requirements between Station Building Contractors / DDCs and OCS (or OHE) Contractor.  
 

2.5.1.2 Station Building Contractors / DDCs shall be the Lead Contractor and OCS Contractor shall be the Participating Contractor.  
 

2.5.2 Contractors’ Responsibilities 
 

2.5.2.1 This specification outlines the Contractors’ interface requirements, which are based on the Technical Studies carried out during the early stages of the 
Project.  
 

2.5.3 Scope of Interface & Division of Responsibilities  
 

2.5.3.1 The Station Contractor(s) and OCS Contractor shall co-ordinate interactively in order to achieve the functional and operational requirements of the 
system. The roles and activities of the two Contractors shall include minimum following but not limited to:  
 

Item 

No. 

Item Description OCS Contractor Station Building Contractors 

A Station Civil   

1 SSP/SP/SS Room 

/ Building  

Shall provide the layout drawings to Station Building 

Contractor  

Shall design and construct SP/SSP/SS room / building to 

be requirement of the OCS Contractor.  

2 Installation of 25 

kV, cables and 

control cable  

Shall provide weight & dimensions of the cables.  

 

Shall supply & install 25 kV and other cables 

 

Shall design & provide and install cable path (duct, 

metallic brackets, cable trays etc.) as per requirement.  

 

Shall provide suitable opening and HDPE pipe for carrying 

cables inside equipment room and at track crossings as 

per requirement. 

 

Shall take into consideration the bending radius of cable 

and covering of cables in public places. 
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Item 

No. 

Item Description OCS Contractor Station Building Contractors 

Shall co-ordinate and give requirements to the Station 

Contractor for the cable path, gallery size, route alignment 

and mounting requirements for cables in the Station area 

 

Shall co-ordinate with Station Contractors for provision of 

opening and HDPE pipes of adequate size to carry the 

cables inside SP/SSP/SS and at track crossings. 

3 Temporary Power 

For Installation, 

testing & 

commissioning 

Shall co-ordinate with station contractor for provision of 

suitable sockets inside SSP/SS rooms for temporary 

power 

 

Shall pay to the Station Contractor for the power 

consumption 

 

Note: If temporary power is not available from Station 

Contractor, then OCS Contractor shall make his own 

arrangement. 

Shall provide sockets for temporary power, if available, 

inside SSP/SS rooms as per requirement 

 

Shall provide suitable meters for calculating the 

consumption 

 

4 Installation of 

Equipment in 

SSP/SS/SP 

Shall supply, transport and install SSP/SS Equipment 

including 25kV Switchgear, Distribution Boards etc. as per 

Specifications. 

 

Shall provide equipment layout drawing. Shall provide 

necessary foundations for transformers, panels other 

equipment etc. Alternatively, the Contractor can provide 

suitably designed anchor-fasteners to fix panels, Battery 

chargers etc. to the basic floor/pedestal 

 

Shall coordinate with Station Contractors for suitable 

design of SSP/SS rooms to ensure smooth passage for 

carrying the equipments inside SSP/SS. 

 

Shall construct SSP/SS rooms keeping in view the 

specific requirements of OCS contractor regarding 

passages, ingress / egress routes, door size, knock out 

panels, floor openings etc. for access of heavy 

equipments forming permanent works 

 

Shall provide SSP/SS room complete in all respects, 

including flooring, lighting, ventilation, power sockets, 

access doors, rolling shutters, windows, ventilators and 

interior finish, but excluding foundations for transformer 

and panels. 

 

Shall provide cut-outs in floor for cable entry to the 

requirements of OCS Contractor. 
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Item 

No. 

Item Description OCS Contractor Station Building Contractors 

Shall coordinate with Station Contractors for suitable 

openings for cable and earthing connections and cable 

entry from viaduct cable duct to SSP/SS room. 

 

Shall confirm the fire safety provisions  

 

Shall provide dimensions and weights of various 

equipment  

 

Shall arrange material handling equipment at his own cost 

or hire the same from Station Building Contractor and pay 

necessary hiring charges to Station Building Contractor  

 

Shall make provision for passage/crossing of various 

cables in the station along the walls, under the platform 

copings etc. for cable entry from viaduct cable duct to 

SSP/SS room. 

 

Shall provide hatch, gantry beams and loading deck for 

carrying heavy equipments and materials to switching 

stations. Shall provide lifting hooks in SSP/SS rooms as 

per requirements of OCS Contractor. 

 

Shall provide suitable fire safety provisions in equipment 

rooms. 

5 Earthing and 

bonding 

arrangements at 

stations 

Shall provide schematic arrangement of earthing and 

bonding schemes in the stations 

  

Shall Coordinate for requirements of earthing and bonding 

schemes  

 

Shall associate with PS and OCS Contractors to verify the 

earthing-bonding of structure as per approved scheme. 

 

Shall provide necessary earth terminals, earth mesh etc. 

and risers and respect the schematic earthing drawing 

 

Shall ensure provision of minimum of 50mm dia pipe (5 

Nos.) on each platform under the floor for continuity of 

earthing platform shelter / canopy. 

6 Earthing in 

SSP/SS 

Shall provide the earthing design calculations and 

requirements to Station Contractors. 

 

Shall provide the earth resistivity details for design of 

earth mat.  

 

Shall install the earth mat according to approved design.  
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Item 

No. 

Item Description OCS Contractor Station Building Contractors 

Shall associate during the installation of earth mat. Shall 

jointly check the resistance of the earth mat after 

installation.  

 

Shall provide and connect various equipments to Earth 

Bus/METs inside SSP/SS with GI / Copper strips.  

Shall install Earth Bus / METs (main earth terminals 

connected to the earth mats) inside SSP/SS to facilitate 

the connection of equipments. 

7 Support for OHE 

from platform shed 

roof trusses  

OCS Contractor will provide general arrangement showing 

suspension members from station ceiling, from which OCS 

can be supported. OCS Contractor will also indicate 

typical bending moment and direct load arising from OCS 

at suspension points. 

 

OCS Contractor will prepare detailed drawings for support 

of OCS from suspension members. 

Station Contractor will provide the necessary steelwork 

and bolt-holes etc. to enable the suspension members to 

be supported from the platform shed roof trusses. 

8 Providing OCS 

masts / anchors 

on external 

parapets at 

stations 

OCS Contractor will indicate the locations where masts / 

anchors are required to be provided (in the pegging plans) 

 

OCS Contractor will provide bolted base OCS masts / 

anchors etc. 

Station Contractor will provide holding down bolts as per 

approved drawings (used on viaduct to take the 

baseplate) 

9 Providing electrical 

and mechanical 

clearances for 

OCS 

OCS Contractor will provide the necessary clearance 

diagrams showing minimum clearances required from 

OCS 

Station Contractor will ensure that the clearance diagrams 

are respected and there are no infringements  

10 Warning and 

indicator boards 

Shall coordinate and inform locations of OCS warning and 

indicator boards 

 

Shall furnish the relevant drawings 

 

Shall review the fixing arrangement 

 

Shall supply and install all warning and indicator boards 

Shall provide suitable cuts in fixings for indicator boards in 

station areas 
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Item 

No. 

Item Description OCS Contractor Station Building Contractors 

B Station E&M   

1 Lighting and 

ventilation in 

SSP/SS 

Shall provide heat load for electrical equipment inside 

SSP/SS. 

 

Shall interface with Station Contractors for any special 

requirements or preferred locations of lights, fans, exhaust 

fans and other services. 

Shall design adequate ventilation and lighting system for 

SSP/SS 

 

Shall provide for special requirements or preferred 

locations of lights, fans, exhaust fans and other services. 

2 Supply to ACDB at 

SSP/SS 

Cable laying from designated LV panel to ACDB at 

SSP/SS 

Providing emergency supply (DG, UPS) feeder in 

emergency panel or other suitable point 

 

Installing cable support from LV panel to ACDB in SSP/SS 

 

Shall connect the cable at the LV panel end 

 

2.6 INTERFACE WITH PSD/PSG CONTRACTOR 
 

2.6.1 Definition and Scope 
 

2.6.1.1 This specification describes the interface requirements between Station Building Contractors / DDCs and Platform Screen Door / Gate (PSD/PSG) 
Contractor.  
 

2.6.1.2 Station Building Contractors / DDCs shall be the Lead Contractor and PSG/PSD Contractor shall be the Participating Contractor.  
 

2.6.2 Contractors’ Responsibilities 
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2.6.2.1 This specification outlines the Contractors’ interface requirements, which are based on the Technical Studies carried out during the early stages of the 
Project.  
 

2.6.3 Scope of Interface & Division of Responsibilities  
 

2.6.3.1 The Station Contractor(s) and PSD/PSG Contractor shall co-ordinate interactively in order to achieve the functional and operational requirements of 
the system. The roles and activities of the two Contractors shall include minimum following but not limited to:  

 

SN Subject  PSG Contractor  Station DDCs / Contractors 

 Station Civil    

1 PSD/PSG 
Installation 

The Contractor shall coordinate with the Civil Works 
Contractors of each station to confirm the physical 
arrangements and any modifications thereto prior to the 
finalization of PSG / PSD System design.  
 
Provide all the required civil works details/inputs including 
foundations, inserts, openings and other structural works 
required for the erection of equipment, system and sub-
systems, in time for casting, to the Station Civil Contractor. 
 
It is the Contractor's responsibility to coordinate with Civil 
Works Contractor of each station to have joint inspection / 
survey on Site to ensure that all parts of the Works are 
provided to the acceptable construction tolerances. 

Shall construct the platform including any groove in the 
platform edge for installation of the PSG / PSD system 
 
Coordinate and cooperate for joint survey / inspection with 
PSG / PSD Contractor  

2 Layout of PSD / 
PSG rooms at the 
station  

Design: 
Confirm floor load bearing capacity and room finishes; 
Furnish weight, dimensions and mounting details of PSG 
equipment, control panels, UPS unit and other PSG 
equipments. 
Furnish layout of PSG equipment Room. 
Confirm fire safety provisions. 
Review design with the design contractor. Co-ordinate 
closely with construction contractor to ensure the 
requirements at site are met. 
 

Design: 
Furnish location, room layout with dimensions of PSG 
Equipment Room in relation to the entire station and 
facilities layout; Furnish details of architectural finishes of 
the rooms; 
Incorporate routing of Cable Ducts Cable Trays (within false 
ceiling). 
 
Incorporate routing of Cable Trays  
 
Construction: 
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SN Subject  PSG Contractor  Station DDCs / Contractors 

Construction: 
 
Provide equipment foundations/ pedestals. 
Install all PSG / PSD equipment 

Rooms Complete with structures, false ceiling, false 
flooring  finishes etc. 
 

3 Provision of 
earthing at 
stations in 
equipment rooms 

Design:  
Confirm and coordinate the design with Civil / E&M 
Contractor 
 
Construction: 
Provision of earth bus inside PSG / PSD Equipment Room 
from the earth bus bar 

Design: 
Incorporate design of Main Earth including earth pits of 
Clean and Main Earth. 
Design of Main Earth (<1 ohm) including   earth pits. 
 
Construction:  
Main Earth bus bar inside PSG / PSD room 

4 PSL Location Shall coordinate for PSL location at platform end walls  Shall provide any cut-out, if required, for PSL 

 Station E&M   

1 Lighting, air-
conditioning etc. 
for PSD / PSG 
rooms at the 
station  

Design: 
Mark cable duct / cable tray on the civil / architectural/E&M 
drawings of the station given by the DDCs / construction 
contractor. 
  
Furnish air-conditioning, ventilation, lighting and power 
socket requirements. 
Confirm fire safety provisions. 
Review design with the design contractor. Co-ordinate 
closely with construction contractor to ensure the 
requirements at site are met. 
 
Construction: 
Install cable trays within the rooms 
Install all cables etc. 
Seal the gaps after cable installation work  

Design: 
Furnish details of architectural finishes of the rooms; 
Incorporate routing of Cable Ducts / Cable Trays. 
 
Incorporate routing of Cable Trays  
 
Construction: 
 
Provide lighting fixtures, Air-conditioning & ventilation and 
power sockets.  
 

2 Cabling 
infrastructure for 
PSG at stations 

Design: 
Mark cable duct/conduits/ tray requirement on the GAD/ 
architectural/CSD in close coordination with the civil 
design/E&M and/ or construction contractor.  
 
Furnish and review requirements of EMC for cabling. 
 

Design  
Incorporate routing of Cable ducts/ hangers / trays for 
PSD/PSG main cables throughout the station. 
 
Design details to be worked out in interface with PSD/PSG 
and other system design requirements.  
 
Construction   
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SN Subject  PSG Contractor  Station DDCs / Contractors 

Review and confirm design with the DDCs and closely co-
ordinate with construction contractor to ensure that the 
requirements at site are met. 
 
PSD Contractor to interface with E&M Contractor for 
installation of Lighting by E&M. 
 
Construction: 
Install cables for all PSD/PSG systems. 
 
Install cable trays / hangers for routing PSD/PSG cables 
inside signal equipment rooms 
 
Seal the gaps after cable installation work with fire resistant 
material. 

Provide Cable ducts / Hangers / cable trays within the 
station area for PSD/PSG systems upto the equipment 
rooms. 
 
General lighting will be provided by Station Contractor. For 
testing, power will be provided by Station E&M Contractor. 

3 LV Power Supply 
in PSG / PSD 
room 

To provide all power supply arrangement / distribution from 
isolator onwards including UPS, panels etc.  
 
All central ac/dc rectification, transformation and power 
conditioning where required, along with any associated 
control panels and the like shall be provided. 
 
Coordinating for cable sizing and routing 
 
Cable connection at PSD/PSG room end 

Provision of twin feeders for PSD/PSG system in the 
emergency power panel 
 
Laying of LV cables from emergency power panel upto the 
PSD/PSG room 
 
Cable connection at emergency panel end 

4 PSC-BMS 
interface  

The serial link and hardwired link cabling shall be supplied 
and installed by the PSG Contractor up to and including 
terminations in the BMS interface panel. 
 
Shall coordinate for I/O and point schedule  

Shall coordinate with the PSG Contractor regarding 
compatibility of protocol and connection  
 
Shall provide BMS interface panel in the PSG Equipment 
room at which PSG Contractor will terminate his 
connections.  
 
All cabling from BMS Interface Panel outwards is 
responsibility of the BMS Contractor.  

5 PSA-BMS 
interface  

Shall provide alarm terminal box at PSB and connection 
from this box to BMS backup panel 

Shall provide necessary arrangement at BMS backup panel 
at PSB for connection from PSG alarm terminal box 
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2.7 INTERFACE WITH AUTOMATIC FARE COLLECTION (AFC) SYSTEM CONTRACTOR 
 

2.7.1 Definition and Scope 
 

2.7.1.1 This specification describes the interface requirements between Station Building Contractors / DDCs and AFC Contractor.  
 

2.7.1.2 Station Building Contractors / DDCs shall be the Lead Contractor and AFC Contractor shall be the Participating Contractor.  
 

2.7.2 Contractors’ Responsibilities 
 

2.7.2.1 This specification outlines the Contractors’ interface requirements, which are based on the Technical Studies carried out during the early stages of the 
Project.  
 

2.7.3 Scope of Interface & Division of Responsibilities  
 

2.7.3.1 The Station Contractor(s) and AFC Contractor shall co-ordinate interactively in order to achieve the functional and operational requirements of the 
system. The roles and activities of the two Contractors shall include minimum following but not limited to:  
 

SN Subject  Station DDCs / Contractors AFC Contractor  

 Station Civil    

1 Ticket Booth 
(TOM) related 
works  
 
 

Design: 

• Design of booth – number of windows and its location; 

• Design details to be worked out in interface with design 
requirements. 
 
Construction: 

• Construction of ticket booth with false ceiling and windows 
with glass panes, 

• Construction of trenches for laying of Power and data cable, 

• Fare and Route display 

Design: 
 

• Confirm basic booth sizes and layout; 

• Furnish equipment sizes and weights; 

• Furnish equipment mounting details; 

• Confirm room finishes; 

• Furnish requirements of cable trenches, cable routing and 
cable support provisions on walls and floor; holes in 
counter; 

• Confirm fire safety provisions; 
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SN Subject  Station DDCs / Contractors AFC Contractor  

Counter as per AFC equipment design  
 
 
 

• Review the design from designated contractor. 
 
Construction: 
 

• Installation of Ticketing Machines 
Power & Data cable for ticketing machines 

2 • Passenger 
Operated      
Machines / 

• Ticket Vending 
Machine (TVM)   

•  

Design:  
Design details to be worked out in interface with design 
requirements of AFC Contractor 
 
Construction: 
Construction of trench for laying of power and 
communication cables for TVM’s to be installed presently 
and in future 

Design: 
Furnish requirement of cable trenches, cable routing and 
cable support provisions 
 
Installation of: 
TVM 
Power & Data cable for TVM 
 

3 • Passenger 
Operated      
Machines / 

• Recharge Card 
Terminal 
Machines 

Construction of trench for laying of power and 
communication cables for Recharge Card Terminal 
Machines/ Smart Card Vending Machine to be installed 
presently and in future  
Stone cutting work shall be done by the civil / furnishing 
contractor. 

Design: 
Furnish requirement of cable trenches, cable routing and 
cable support provisions to Civil Contractor 
All Earthing works for recharge machines  

4 Automatic Gates   
related works 
 

Design:  
Design details to be worked out in interface with design 
requirements of AFC Contractor 
Location and number of gates to be decided in consultation 
with AFC contractor. 
 
Construction 
Construction of trenches for laying of Power and data / 
communication cables 
 
 

Design: 
Confirm basic gate sizes and booth layout 
Furnish equipment sizes and weights 
Furnish equipment mounting details 
Confirm finishes 
Furnish requirement of cable trenches, cable routing and 
cable support provisions 
Review the design from designated contractor 
 
Construction: 
Contractor shall be responsible for fencing area uncovered 
by Gates and shall also provide all furniture. 
Installation of gates and ticketing machine. 
Power & Data cables for Gate 

 Station E&M   

1 TOM and AFC 
Gates 

Incorporate design requirements of the AFC Contractor in 
the E&M designs 

Design: 
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SN Subject  Station DDCs / Contractors AFC Contractor  

 
Provide:  
Indoor and outdoor lighting, Air-conditioning, Power points 
at counters on wall for light & other related works of TOM 
Earthing requirement for ticketing machines, 
Power and Lighting arrangement for AFC Gates 
 

• Furnish requirements of cable trenches, cable routing and 
cable support provisions on walls and floor; holes in 
counter; 

• Furnish lighting requirements; 

• Confirm fire safety provisions; 

• Review the design from designated contractor. 

• Power & data point below counter for AFC 
 
Construction: 

• Installation of Ticketing Machines and AFC Gates 
Power & Data cable for ticketing machines 

5 Station Control 
Room related 
works 
 
 

Design:  
Design details to be worked out in interface with AFC 
design requirements.  
 
Construction: 
Indoor and outdoor lighting, 
Air-conditioning, 
Power points for Station computer, 
Supply through UPS, 
Communication line for Station Computer, 

Design: 
Confirm area / location required for installation of computer 
/ equipments 
Furnish requirement of cable trenches, cable routing and 
cable support provisions 
Furnish lighting requirements 
Confirm fire safety provisions 
Review the design from designated contractor 
 
Construction: 
Installation of Station Computer 
Power & data cables for station computer & printer. 

 

2.8 INTERFACE WITH ELEVATOR (LIFT) CONTRACTOR 
 

2.8.1 Definition and Scope 
 

2.8.1.1 This specification describes the interface requirements between Station Building Contractors / DDCs and Elevator Contractor.  
 

2.8.1.2 Station Building Contractors / DDCs shall be the Lead Contractor and Elevator Contractor shall be the Participating Contractor.  
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2.8.2 Contractors’ Responsibilities 
 

2.8.2.1 This specification outlines the Contractors’ interface requirements, which are based on the Technical Studies carried out during the early stages of the 
Project.  
 

2.8.3 Scope of Interface & Division of Responsibilities  
 

2.8.3.1 The Station Contractor(s) and Elevator Contractor shall co-ordinate interactively in order to achieve the functional and operational requirements of the 
system. The roles and activities of the two Contractors shall include minimum following but not limited to:  

 

SN Subject  Station DDC / Contractor Elevator Contractor  

 Station Civil    

1 Elevator  Design: 

• Establish elevator locations and requirement 

• Consider and plan water drainage and protection from 
rain 

• Consider and plan maintenance access requirements 

• Incorporate elevator monitoring panel location  
 

Construction: 

• Provide shaft structure with proper drainage and access 

• Provide lifting hooks / beams at top of shafts and water 
proofing in pits 

• Provide the load test report of the hooks and the 
bracket to hold the Guide rail as per the load 
requirement of elevator contractor  

• Ramp for access to ground floor elevators 

• Sun shade, rain water protection and water ingress for 
elevators to be installed in open area 

• Certificate of shaft strength 

Design: 

• Provide Civil Contractor with detailed requirements of 
shaft size, size of ventilation opening, lifting beams / 
hooks, waterproofing and protection from rain, 
structural provision etc. 

• Inform the size of access necessary / likely along the 
passage for moving the elevator for installation  

• Furnish design for monitoring and control panel 
 

Construction: 

• To satisfy himself with the load bearing capacity of civil 
structure at location of guide way support and of the 
lifting hooks beams before starting installation  

• Provide elevator car and all mounting / guide way 
support and mechanism  

• Provide all exterior finishes and door components for 
landing doors 
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SN Subject  Station DDC / Contractor Elevator Contractor  

• Stone work around the facia of elevator in all landings 
beyond the 300mm widths  

• Supply equipment control and monitoring panel with all 
accessories  

• Minor civil works like cutting or iron bar / granite stone / 
concrete for mounting lift fixtures 

• Provide exterior finishes as per Specifications  

2 Responsibilities 

of contractors 

for Elevator 

installation 

process  

DDC / Designer Responsibilities  

Before Erection 

• To identify the entrance elevator shaft with lockable 
arrangement  

• To issue structural drawings of elevators 

• Cable routing of LED based RMS cable tray in drawings 

• Detailed drawing of phone / alarm / RMS panel in 
customer care / SCR 

• To identify and mark on the drawing the Stainless Steel 
handrail along with ramp on both side of elevator as per 
requirement of Elevator Contractor for ground level of 
ground to concourse Elevator. 

• Identification of location for installation of LED based 
RMS in SCR 

During Erection 

Signage at all landings  

 

Construction Contractor responsibilities  

Before Erection 

• Define installation provisions for elevator assemblies, 
coordinate access and delivery space provisions 

• Adequate storage area at station / depot / storage yard 
including proper access to storage area from near by 
road for carrying elevators by hydra / trailers 

Before Erection 

• Provide proper size wooden block for cutout to civil 
contractor. 

• To furnish the design for LED Based RMS system. 
 

During Erection 

• Interface with Civil Contractor and Architect for location 
of suitable water drainage arrangements. 

• Provide and install elevator complete with claddings, 
finishes and operating mechanism. 

• Plan elevator section / sizes considering local site 
conditions to facilitate easy transportation to installation 
location.  

• The gap between ELCB Panel & MAP Panel and the 
Architrave sheet to be filled up by the Elevator 
Contractor with flexible sealant. 

• Lift number, Job Number & Station Name (in Marathi, 
Hindi & English language), Lift capacity plate (in 
Marathi, Hindi & English language), Emergency / Safety 
instruction (in Marathi, Hindi & English language) 
License display.  

• Architrave / Stone work coordination.  

• Roof leakage checking/coping stone/slope of roof for 
Entrance / Ground elevator. 
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SN Subject  Station DDC / Contractor Elevator Contractor  

• Future elevator shafts to be protected suitably  

• Cutouts for fixing indicators and for laying of cables at 
all landings 

• Proper connectivity of drainage hole to nearest sump by 
suitable GI pipes, drainage pit of elevator should be 
away from the elevator pit for ease of cleaning.  

• Slope of finished floor at the landing of elevator should 
be away from elevator to prevent entry of mopping 
water to pit of elevators.  

• Epoxy paint in Pit floor.  

• Provision of ventilation cutout in shaft.  

• Pit Cleaning, PCC work and construction of slope in pit 
towards drainage hole.  

• Primary whitewash /Paint in shaft.  

• Hole in Slab / Wall for cable entry from E&M shaft to 
Elevator.  

• Finishing of roof ceiling - painting on load hook etc. 
above Elevator.  

During Erection 

• PCC filling at entrance sill & sill stone at all landings.  

• Sealing of Rain shelter for entrance elevator / Ground 

elevator.   
After Erection  

• Stone Flaming for making it rough surface.  

• Covering of Gap (b/n stone and Architrave) by stone 
cladding in all landings.  

• Filling of gap on elevator shaft on all side & sealing of 

holes with fire rated material    

• Storage area for maintenance purpose. 

• SS Handrail along with Ramp on both side of elevator 
as per requirement of elevator contractor for Ground 
level of Ground to Concourse elevator.  
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SN Subject  Station DDC / Contractor Elevator Contractor  

• Finishing of patchwork with final whitewash / Paint in lift 

shaft.   
Testing  

• Drainage Hole Connectivity to Sump Checking.  

• Load testing of structure, Load hooks & beams.  

 Station E&M    

1 Elevator  Design: 

• Electrical power, control interfaces and system shall be 
developed 

 

Construction: 

• Provide 3-phase power with dual earth duly terminated 
on a suitable MCCB of the elevator as specified by 
Elevator Contractor; However, MCCB and ELCB to be 
provided by Elevator Contractor  

• Provide cable tray / conduit / trunking from lift control 
room to SCR for data cable 

• Provide lift shaft with fire protection measures  

Design: 

• Provide E&M Contractor with all details of electrical 
load, shaft lighting and earthing requirements 

• Coordinate fire safety requirement with fire fighting 
systems  

• To provide MCCB and ELCB as per requirement of 
elevators outside the lift shaft 

 

Construction: 

• Provide and install telephone equipment in car, 
controller and SCR 

• Provide data cable for control room from SCR including 
requirements of BMS Contractor 

• Provide all cabling within lift shaft 

• Supply equipment control and monitoring panel with all 
accessories  

• Provide shaft lighting and power sockets from separate 
single-phase power duly controlled by a switch provided 
outside the shaft 

2 Responsibilities 

of contractors 

for Elevator 

Before Erection 

• Provision of Pump in sump for Entrance / Ground 
elevators.  

• Single Phase UPS for Intercom in Customer Care 
Centre / Station Control Room.  

Before Erection 

• To furnish the design for LED Based RMS system. 
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SN Subject  Station DDC / Contractor Elevator Contractor  

installation 

process  

• Single-phase power supply for LED based RMS Panel 
in Customer Care Centre / Station Control Room.  

• Adequate lighting fixtures above the Elevator entry 
point at all landings for proper illumination  

• UPS supply at Elevator shaft as per requirement of 
Elevator contractor. 

Testing 

• Fire detectors testing. 

• Testing of Pump in pit. 

During Erection 

• Provide and install LED based Remote Monitoring 
System in CCC / SCR and Intercom etc. in 
SCR/MAP/CC. 

• Lighting provision in under craft of Elevator car.  

• Alarm working at all landings.   
 

After Erection  

• Ventilation Louver over cutout.  

• RMS Cable laying 

• Installation of LED based RMS Panel in CCC / SCR. 
Testing  

• Water sensor testing.  

• Contract load & linear speed.  

• LUX level & Noise level testing.  

• EVA Meter / Ride Comfort testing.  

 

2.9 INTERFACE WITH ESCALATOR CONTRACTOR 
 

2.9.1 Definition and Scope 
 

2.9.1.1 This specification describes the interface requirements between Station Building Contractors / DDCs and Escalator Contractor.  
 

2.9.1.2 Station Building Contractors / DDCs shall be the Lead Contractor and Escalator Contractor shall be the Participating Contractor.  
 

2.9.2 Contractors’ Responsibilities 
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2.9.2.1 This specification outlines the Contractors’ interface requirements, which are based on the Technical Studies carried out during the early stages of the 
Project.  
 

2.9.3 Scope of Interface & Division of Responsibilities  
 

2.9.3.1 The Station Contractor(s) and Escalator Contractor shall co-ordinate interactively in order to achieve the functional and operational requirements of the 
system. The roles and activities of the two Contractors shall include minimum following but not limited to:  

 

SN Subject  Station DDC / Contractor Escalator Contractor  

 Station Civil    

1 Escalator design 

related  

• Identify escalator locations and sizes of escalators.  

• Define mounting and structural provisions for escalator 
assemblies, Co-ordinate access and delivery space 
provisions.  

 

• Co-ordinate details of mounting provisions 

• Define requirements and provide design details to Civil 
Contractor for escalator’s various requirements.  

• Furnish sizes for escalator controller enclosures, pit, 
support details and well way dimensions.  

• Interface with Civil Contractor and Architect for location 
of suitable hoisting hooks and stray water drainage 
arrangements.  

2 Escalator 

construction / 

installation 

related  

• Provide escalator structure including upper and bottom 
pits with the notches. The pits shall have gravitational 
drainage system. 

• Cut outs for fixing traffic bollards and for laying of 
cables.  

• Providing and fixing of hoisting hooks. 

• Drainage Pit from the escalator should be away from 
the escalator pit for ease of cleaning. 

• The depth of the sump / drain pit should be more than 
the depth of Escalator pit for effective drainage. 

• Wall should not be provided beside the escalator pit, to 
avoid obstruction in opening of covers of escalator pit 
for maintenance purpose. 

• Provide and install escalator units complete with 
claddings, finishes and operating mechanisms.  

• Plan escalator section / sizes considering local site 
conditions to facilitate easy transportation to installation 
location.  

• The gap between escalators and the sides of escalator 
and the adjoining walls/ parapet walls /Stairs shall be 
provided with decking extensions upto 300 mm. The 
Contractor shall allow a gap of approximately 15mm 
between the decking and the adjacent walls/ parapet 
walls. The gap shall be filled up by the Escalator 
Contractor with flexible sealant.  

3 Responsibilities 

of contractors 

DDC / Designer Responsibilities  After erection 

• RMS cable laying  
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SN Subject  Station DDC / Contractor Escalator Contractor  

for Escalator 

installation 

process  

• To issue structural drawings for present and future 
escalator at stations as per vertical rise of escalators 
and details of the same. 

• Identification of proper (naturally ventilated and 
protected from rain shower) escalator control panel 
location for each escalator in consultation with 
Escalator Contractor.  

• Identification of ECP Room (if ECP panel is not placed 
in open) in consultation with escalator contractor.  

• Identification of location for installation of LED based 
RMS in CCC / SCR 

 

Civil Contractor Responsibilities  

Before erection 

• Adequate storage area at station / depot / storage yard 
including proper access to storage area from near by 
road for carrying escalators by cranes / trailers.  

• To protect and cover future escalator shafts suitably.  

• Marking for finished floor level at top support, 
intermediate supports and bottom support of escalator.  

• Slope of finished floor in the vicinity top and bottom pits 
of escalator should be away from escalator to prevent 
entry of mopping water to top and bottom pit of 
escalators.  

• Adequate extension of roof sheet above the entrance 
escalator on both sides of escalator for protection of 
escalator from rain showers. 

• Installation of foldable gate and SS grill with locking 
arrangement for entrance escalators to prevent theft 
and sabotage.  

• Load testing of hooks.  

• Pit cleaning, PCC work and  construction of slope in 
pit towards drainage hole. 

• Installation of LED based RMS Panel in SCR and other 
designated room.  

• Installation of escalator safety instructions in chrome 
plated stainless steel pipe frame both in Hindi and 
English language at both landings. 

 

Testing 

• Load testing.  

• Escalator safety testing  
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SN Subject  Station DDC / Contractor Escalator Contractor  

• Hole in Slab / Wall for cable entry from escalator 
control panel (ECP) to escalator pit, from Escalator 
Switching Room (ESR) to ECP.  

• Finishing of roof ceiling, painting etc. above escalator. 

  
After erection  

• Stone flaming for making it rough surface.  

• Filling of Gap (b/n stone and floor plate).  

• Filling of gap around escalator pit on all side.  

• Storage area for maintenance purpose.  

• SS Handrail near top floor plate and bottom floor on 
both side of escalator as per requirement of Escalator 
Contractor.  

Testing  

• Drainage hole connectivity to sump checking.  

 Station E&M    

1 Escalator design 

related  

Electrical power, Control Interfaces and system shall be 

developed. 

 

• Co-ordinate details of mounting provisions, power 
supply, electric load and control requirements.  

• Define requirements and provide design details to E&M 
Contractor for escalator’s various requirements.  

• Co-ordinate fire safety requirement with fire fighting 
systems.  

2 Escalator 

construction / 

installation 

related  

• Provide three phase power with dual earth duly 
terminated on a suitable MCCB in the escalator control 
room / enclosure.  

• Provide water connection to escalator sprinkler system. 

• Provide connection to Fire detector installed in the 
Escalators Pits from the Main Station Fire detection 
system. 

• If separate Escalator Control room is constructed, then 
provide lighting, ventilation and power socket in the 
escalator control room. 

• Provide Isolating Switch (suitable capacity MCCB and 
ELCB) before the Escalator controller where the main 
power supply cable will be terminated.  

• Provide lighting, ventilation and power socket in the 
escalator Controller / Enclosure.  

• Provide and install Fire detectors in the Escalators Pits 
and Escalator Control Room / Escalator Controller 
Cabinet.  
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SN Subject  Station DDC / Contractor Escalator Contractor  

• Provide cast in conduits/race ways from escalator 
control room to escalator’s nearest pit.  

• Provide cable tray / conduit / trunking from escalator 
control room to SCR for escalator data cable.  

3 Responsibilities 

of contractors 

for Escalator 

installation 

process  

Before erection 

• Single-phase power supply for LED based RMS panel 
in Customer Care Centre / Station Control Room.  

• Adequate lighting fixtures above the escalator for 
proper illumination. 

• UPS supply at Escalator Control Panel as per 
requirement of Escalator Contractor. 

Testing 

• Fire detectors testing 

After erection 

• RMS cable laying  

• Installation of LED based RMS Panel in SCR and other 
designated room.  

• Installation of escalator safety instructions in chrome 
plated stainless steel pipe frame both in Hindi and 
English language at both landings. 

 

Testing 

• Load testing.  

• Escalator safety testing  

 

2.10 INTERFACE WITH TRACKWORK CONTRACTOR 
 

2.10.1 Definition and Scope 
 

2.10.1.1 This specification describes the interface requirements between Station Building Contractors / DDCs and Trackwork Contractor.  
 

2.10.1.2 Station Building Contractors / DDCs shall be the Lead Contractor and Trackwork Contractor shall be the Participating Contractor.  
 

2.10.2 Contractors’ Responsibilities 
 

2.10.2.1 This specification outlines the Contractors’ interface requirements, which are based on the Technical Studies carried out dur ing the early stages 
of the Project.  
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2.10.3 Scope of Interface & Division of Responsibilities  
 

2.10.3.1 The Station Contractor(s) and Trackwork Contractor shall co-ordinate interactively in order to achieve the functional and operational 
requirements of the system. The roles and activities of the two Contractors shall include minimum following but not limited to:  

 

SN Subject  Station Contractor Trackwork Contractor  

1 Clearance of track construction 

envelope 

Clear and hand over the track construction 

envelope as per the track construction program 

 

Ensure availability of track construction envelope  

2 Storage facilities and utilization 

of access period for 

transportation of material to 

site. 

Provide storage space and advise access period 

for transport of the track material at site. 

Transportation of track material to site in specified space 

and period so that the construction activities systems / 

infrastructure are not hampered after access period. 

 

3 Temporary water supplies for 

construction of track. 

Shall coordinate  Shall make his own arrangements without affecting the 

other contractors’ works  

 

4 Details of Cant and horizontal 

and vertical clearances 

(Platform levels) of platform 

coping with respect to track 

center line 

Shall ensure that the Platform coping edge has 

the required horizontal and vertical clearances 

with respect to the as constructed track 

centerline rail level. 

 

Shall take into account these values for track installation  

5 Construction of track slab Provisions of vertical stirrups / shear connectors 

/ dowels on viaduct deck in station area 

Construction of slab utilizing the provisions of vertical 

stirrups/ shear connector / dowels 
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SN Subject  Station Contractor Trackwork Contractor  

6 Details of track drainage. Design and construction of drainage system 

except the drains required within track. 

 

Furnish details of levels of drainage systems. 

Design and construction of drains required within track 

based on details of levels of drainage system provided 

by Station Contractor 
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CHAPTER 3 

 

3.0 VIADUCT CONTRACTORS’ INTERFACES 
 

3.1 INTERFACE WITH SIGNALING & TRAIN CONTROL (S&TC) CONTRACTOR 
 

3.1.1 Definition and Scope 
 

3.1.1.1 This specification describes the interface requirements between Viaduct Contractors / DDCs and S&TC Contractor.  
 

3.1.1.2 Viaduct Contractors / DDCs shall be the Lead Contractor and S&TC Contractor shall be the Participating Contractor.  
 

3.1.2 Contractors’ Responsibilities 
 

3.1.2.1 This specification outlines the Contractors’ interface requirements, which are based on the Technical Studies carried out during the early stages of the 
Project.  
 

3.1.3 Scope of Interface & Division of Responsibilities  
 

3.1.3.1 The Viaduct Contractor(s) and S&TC Contractor shall co-ordinate interactively in order to achieve the functional and operational requirements of the 
system. The roles and activities of the two Contractors shall include minimum following but not limited to:  
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Item 

No. 

Subject Viaduct DDCs / Contractors  S&TC Contractor 

1 Track side 

equipment & 

Cabling 

infrastructure for 

Signalling  

 

Incorporate in the viaduct design the cable hangers / 

cable ducts, cross track cast in cable ducts for main 

Signalling cables throughout the guide ways.  

 

Provision of space for line side equipments viz. 

signal, antenna pole, point machine, signal boxes, 

location box, signalling ladder etc. 

 

Design details to be worked out in interface with 

S&TC and other systems design requirements. 

 

Provision of drainage in viaduct. 

Design: 

Furnish and confirm sizes and bending radius of trays, 

hangers, main cable duct and cross track cable ducts for main 

cables in close coordination with the civil design and / or 

construction contractor. 

Furnish locations of line side equipments viz. signal, point 

machines, location box and space required for installation. 

Furnish and review requirements of EMC separation for 

cabling. 

Review the design from DDCs. 

 

Construction: 

Construct all secondary ducts including track crossings (cable 

hander to equipment) and partitioning / providing cable trays 

channels in main cable ducts as required. 

Install cables for all Signalling systems. 

Install all line side equipments including equipment foundations 

etc. 

2 DCS Mast 

 

Design and construct the viaduct / parapet to 

accommodate DCS mast base plate 

 

Provide design data of DCS mast to DDCs / Civil Contractor 

 

Install the DCS mast  
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Item 

No. 

Subject Viaduct DDCs / Contractors  S&TC Contractor 

Provide and embed the anchor bolts for DCS masts 

in civil structure  

 

3.2 INTERFACE WITH ROLLING STOCK CONTRACTOR 
 

3.2.1 Definition and Scope 
 

3.2.1.1 This specification describes the interface requirements between Station Building Contractors / DDCs and Rolling Stock Contractor.  
 

3.2.1.2 Rolling Stock Contractor shall be the Lead Contractor and Station Building Contractors / DDCs shall be the Participating Contractor.  
 

3.2.2 Contractors’ Responsibilities 
 

3.2.2.1 This specification outlines the Contractors’ interface requirements, which are based on the Technical Studies carried out during the early stages of the 
Project.  
 

3.2.3 Scope of Interface & Division of Responsibilities  
 

3.2.3.1 The Station Contractor(s) and Rolling Stock Contractor shall co-ordinate interactively in order to achieve the functional and operational requirements of 
the system. The roles and activities of the two Contractors shall include minimum following but not limited to:  
 

SN Subject  Rolling stock (RS) Contractor Viaduct Contractor  

1 Design  Shall coordinate with Viaduct Contractor 

 

Shall provide the details of kinematic and structural gauges 

Shall provide the space proof details to Rolling stock 

contractor  
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SN Subject  Rolling stock (RS) Contractor Viaduct Contractor  

Shall obtained details of kinematic and structural gauges 

from RS Contractor  

2 Construction & 

Installation  

Required to conduct test run with one car at low speed Shall participate in test run and perform modifications, if 

required 

3 Test & 

Commissioning 

Required to conduct integrated test with all systems Shall co-ordinate with RS contractor to complete testing 

and commissioning work 

 

3.3 INTERFACE WITH TELECOMMUNICATION (TEL) CONTRACTOR 
 

3.3.1 Definition and Scope 
 

3.3.1.1 This specification describes the interface requirements between Viaduct Contractors / DDCs and Telecom Contractor.  
 

3.3.1.2 Viaduct Contractors / DDCs shall be the Lead Contractor and Telecom Contractor shall be the Participating Contractor.  
 

3.3.2 Contractors’ Responsibilities 
 

3.3.2.1 This specification outlines the Contractors’ interface requirements, which are based on the Technical Studies carried out during the early stages of the 
Project.  
 

3.3.3 Scope of Interface & Division of Responsibilities  
 

3.3.3.1 The Viaduct Contractor(s) and Telecom Contractor shall co-ordinate interactively in order to achieve the functional and operational requirements of the 
system. The roles and activities of the two Contractors shall include minimum following but not limited to:  
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SN Subject  Viaduct DDCs / Contractors Telecom Contractor  

1 Track side 

equipment & 

Cabling 

infrastructure for 

telecom system 

Incorporate in the viaduct design the cable hangers / 

cable ducts, cross track cast in cable ducts for 

telecom cables throughout the guide ways.  

 

Provision of space for line side equipments. 

 

Design details to be worked out in interface with 

Telecom Contractor design requirements.  

 

 

Design: 

Design cable hangers/ cable ducts, cross track cast in cable 

ducts for main telecom cables throughout the guide ways. 

Fiber optic cables throughout the guide ways shall have route 

diversity. 

Furnish and confirm sizes and bending radius of trays, 

hangers, main cable duct and cross track cable ducts for main 

cables in close coordination with the civil design and/ or 

construction contractor.  

Furnish locations of line side equipments.  

Furnish and review requirements of EMC separation for 

cabling. 

Review the design from detailed design Contractors. 

 

Construction: 

Construct all secondary ducts including track crossings and 

partitioning/ providing cable trays/ channels in main cable 

ducts as required. 

Install cables for telecom system including provision of all 

cable supports. 

Install all line side equipments including equipment 

foundations 

 

3.4 INTERFACES WITH POWER SUPPLY CONTRACTORS 
 

3.4.1 Definition and Scope 
 

3.4.1.1 This specification describes the interface requirements between Viaduct Contractors / DDCs and Power Supply Contractors.  
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3.4.1.2 Viaduct Contractors / DDCs shall be the Lead Contractor and Power Supply Contractor shall be the Participating Contractor.  
 

3.4.2 Contractors’ Responsibilities 
 

3.4.2.1 This specification outlines the Contractors’ interface requirements, which are based on the Technical Studies carried out during the early stages of the 
Project.  
 

3.4.3 Scope of Interface & Division of Responsibilities  
 

3.4.3.1 It is necessary to provide cable support infrastructure etc. on the viaduct, therefore it is essential that close interaction is maintained among the PS 
Contractor and various Viaduct Contractors. Interfacing will be required for:  

 

• Cable bracket arrangement for carrying power and control cables on Viaduct.  

• Providing buried pipes for cables crossing tracks.  

• Providing openings in viaduct structure for passing cables etc.  

• Providing sockets along the viaduct 

• Connection of BEC, ITL etc. as necessary, to earth plates on parapet, girder segment, piers, etc. and to hand rail, for earthing.  

• Providing viaduct lighting fixtures and cable along the viaduct.  
 

3.4.3.2 The Viaduct Contractor(s) and Power Supply Contractor shall co-ordinate interactively in order to achieve the functional and operational requirements 
of the system. The roles and activities of the two Contractors shall include minimum following but not limited to:  

 

Item 

No. 

Item Description  PS Contractor  Viaduct Contractors 

1 Cable bracket 

arrangement for 

carrying power, 

earthing and control 

cables on viaduct 

Shall supply & install cables on the viaduct including 

cable support infrastructure (trays, brackets etc.). 

Cables supports for telecom and signaling cables shall 

also be supplied and installed by PS Contractor. 

 

Shall co-ordinate and give requirements to the Viaduct 

Contractor for the cable path, gallery size, route 

Shall provide / embed inserts in the parapet for fixing 

the cable support brackets 

 

Shall coordinate and allow PS Contractor to install 

suitable cable support infrastructure (metallic brackets, 

cable trays etc.) for laying of cables. 
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Item 

No. 

Item Description  PS Contractor  Viaduct Contractors 

alignment and mounting requirements requirement for 

various cables on the viaduct. 

Shall provide suitable opening for carrying cables as 

per requirement. 

2 Earthing and bonding 

arrangements at 

viaducts 

PS Contractor shall provide designs / drawings 

showing arrangement of Earth terminals required to be 

provided on piers, pedestals, segments, parapet etc. 

and the extent of welding required to be done on 

Reinforcement bars. 

 

Shall install support / brackets for Earth cable on 

viaduct (both UP and DN directions, including the 

station area)  

 

Shall coordinate with Viaduct Contractors for 

verification of earthing and bonding measures adopted 

in the structure, as per the recommendations in 

approved design. 

Will supply and provide welding of Reinforcement bars 

and earth terminals according to designs ensuring 

continuity of reinforcement bars of viaduct segments 

piers and parapet segments. Shall provide earth 

terminals for connection. 

 

Shall coordinate with PS Contractor for verification of 

earthing and bonding measures adopted in the 

structure, as per the recommendations in approved 

design. 

3 Providing openings in 

viaduct structures for 

routing cables etc. 

PS Contractor shall advise the size and locations 

where the openings / cutouts are required 

Viaduct Contractor shall provide openings to the 

requirement of PS Contractor. 

4 Buried pipes for cables 

crossing tracks 

PS Contractor will prepare a list of locations where 

buried pipes are to be provided. 

 

PS Contractor will remove seals at appropriate time 

and use the buried pies for cable crossing. 

 

The pipes over the viaduct / parapet shall be supplied 

and installed by the PS Contractor  

Shall provide pipes buried in concrete as per design 

provided by PS Contractor and seal them temporarily.  

5 Mounting viaduct light 

fixtures on parapet and 

cable crossing through 

PS Contractor shall provide necessary fixing details for 

viaduct lighting and shall provide cable and support 

and design of opening for cable crossing. 

Provide opening in parapet as per the requirement of 

PS Contractor  
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Item 

No. 

Item Description  PS Contractor  Viaduct Contractors 

parapet walkway from 

underneath parapet  

 

3.5 INTERFACE WITH OHE/OCS CONTRACTOR 
 

3.5.1 Definition and Scope 
 

3.5.1.1 This specification describes the interface requirements between Viaduct Contractors / DDCs and OCS/OHE Contractors.  
 

3.5.1.2 Viaduct Contractors / DDCs shall be the Lead Contractor and OCS/OHE Contractor shall be the Participating Contractor.  
 

3.5.2 Contractors’ Responsibilities 
 

3.5.2.1 This specification outlines the Contractors’ interface requirements, which are based on the Technical Studies carried out during the early stages of the 
Project.  
 

3.5.3 Scope of Interface & Division of Responsibilities  
 

3.5.3.1 As it is necessary to provide OCS masts/portals, anchors etc. on the Viaduct, it is essential that a close interaction is maintained among the OCS 
Contractor and the various Viaduct Contractors, to ensure that the segments which are expected to receive the OCS masts, Interrupters / Circuit Breaker 
masts, anchors etc. are ‘strengthened’ by the Viaduct Contractor, as per designs for Viaduct and have the necessary holding down bolts buried in them 
as per designs, for enabling the “masts / portals with base plates” to be appropriately fastened to the Viaduct. Interfacing will be required for:  

 

• Providing OCS masts / portals, anchors etc. on viaduct.  

• Cable bracket arrangement for carrying power and control cables on Viaduct.  

• Providing buried pipes for cables crossing tracks.  

• Providing openings in viaduct structure for passing cables etc.  

• Connection of BEC, OPC, ITL etc. as necessary, to earth plates on parapet, girder segment, piers, etc. and to hand rail, for earthing.  
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3.5.3.2 The Viaduct Contractor(s) and OCS Contractor shall co-ordinate interactively in order to achieve the functional and operational requirements of the 
system. The roles and activities of the two Contractors shall include minimum following but not limited to:  

 

Item 

No. 

Item Description  OCS Contractor  Viaduct Contractors 

1 Earthing and bonding 

arrangements at 

viaducts 

OCS Contractor shall provide designs / drawings 

showing arrangement of Earth terminals required to be 

provided on piers, pedestals, segments, parapet etc. 

and the extent of welding required to be done on 

Reinforcement bars. 

 

Shall design, supply and install BEC and earthing plate 

at ITL locations.  

 

Shall provide the necessary earthing connections 

between BEC /ITL earthing plates etc. and the earth 

terminals. This will include supply of cable to connect 

BEC and other connecting plates.  

 

Shall coordinate with Viaduct Contractors for 

verification of earthing and bonding measures adopted 

in the structure, as per the recommendations in 

approved design. 

Will supply and provide welding of Reinforcement bars 

and earth terminals according to drawings ensuring 

continuity of reinforcement bars of viaduct segments 

piers and parapet segments. Shall provide earth 

terminals for connection. 

 

Shall coordinate with OCS & PS Contractor for 

verification of earthing and bonding measures adopted 

in the structure, as per the recommendations in 

approved design. 

2 Providing openings in 

viaduct structures for 

routing cables etc. 

OCS Contractor shall advise the size and locations 

where the openings / cutouts are required 

Viaduct Contractor shall provide openings to the 

requirement of OCS Contractor. 

3 Buried pipes for cables 

crossing tracks 

OCS Contractor will prepare a list of locations where 

buried pipes are to be provided. 

 

OCS Contractor will remove seals at appropriate time 

and use the buried pies for cable crossing. 

 

Shall provide pipes buried in concrete as per design 

provided by OCS Contractor and seal them 

temporarily.  
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Item 

No. 

Item Description  OCS Contractor  Viaduct Contractors 

The pipes over the viaduct / parapet shall be supplied 

and installed by the OCS Contractor  

4 Providing OCS poles, 

anchors etc. on 

viaduct  

 

The bending moment 

shall be taken into 

account 

OCS Contractor will prepare list of segments requiring 

strengthening, to receive OCS masts, anchors etc. 

based on available track plans.  

 

OCS Contractor will verify at site.  

 

If there are any changes in the track layout plans, OCS 

Contractor will interface with viaduct contractor to 

further add segments to the list (wherever segments 

are not cast) or modify OCS design etc. to suit 

available strengthened segments. 

Will arrange to strengthen concerned segments and 

provide holding down bolts (as per designs / drawings 

provided by OCS Contractor). 

5 Electrical and physical 

clearances as 

specified in the 

drawing 

OCS Contractor will coordinate with Viaduct Contractor  Shall respect the given clearances  

6 Requirement of 

embedded pipes 

between the two 

parapet at each SSP / 

SP / SS / FP for power 

supply cable 

OCS Contractor shall coordinate with Viaduct 

Contractor for exact location of pipes. 

 

The OCS Contractor shall supply and provide the 

pipes over viaduct and over parapet wall as required.  

The pipes embedded in the parapet and viaduct shall 

be provided by the Viaduct Contractor. 

 

7 Cable dropping from 

viaduct to ground for 

25kV cables, traction 

return cables, C&M 

cables and LT cables 

at FP and other 

locations 

OCS Contractor will provide necessary designs and 

drawings. 

 

OCS Contractor shall provide cable and support from 

ground to viaduct opening and install the cables.  

Shall provide opening in the viaduct to be requirements 

of the OCS Contractor. 

8 Buried earth conductor OCS Contractor shall supply and install the BEC Shall coordinate for the same 
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Item 

No. 

Item Description  OCS Contractor  Viaduct Contractors 

9 Warning and indicator 

boards 

Shall coordinate and inform locations of OCS warning 

and indicator boards 

 

Shall furnish the relevant drawings 

 

Shall review the fixing arrangement 

 

Shall supply and install all warning and indicator 

boards 

Shall provide suitable cuts in fixings for indicator 

boards on viaducts 

10 Earthing connection 

for handrails 

OCS Contractor will provide drawings showing 

arrangement of earth terminals required to be provided 

for earthing the hand rail 

 

OCS Contractor shall provide earth cable connection 

and connect the hand rail (with 35 mm2 copper or 

equivalent connection)  

The Viaduct Contractor shall coordinate and provide 

arrangement / provisions for necessary earth 

connection at handrails  

 

3.6 INTERFACE WITH TRACKWORK CONTRACTOR 
 

3.6.1 Definition and Scope 
 

3.6.1.1 This specification describes the interface requirements between Viaduct Contractors / DDCs and Trackwork Contractor.  
 

3.6.1.2 Viaduct Contractors / DDCs shall be the Lead Contractor and Trackwork Contractor shall be the Participating Contractor.  
 

3.6.2 Contractors’ Responsibilities 
 

3.6.2.1 This specification outlines the Contractors’ interface requirements, which are based on the Technical Studies carried out during the early stages of the 
Project.  
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3.6.3 Scope of Interface & Division of Responsibilities  
 

3.6.3.1 The Viaduct Contractor(s) and Trackwork Contractor shall co-ordinate interactively in order to achieve the functional and operational requirements of 
the system. The roles and activities of the two Contractors shall include minimum following but not limited to:  

 

SN Subject  Viaduct Contractor Trackwork Contractor  

1 Construction of 

track slab 

Shall ensure that the design and construction of deck and 

substructure caters to the LWR forces and derailment 

loads and furnish the bed conforming to the correct 

alignment and levels of deck as per drawings, to 

Trackwork Contractor 

 

Provisions of vertical stirrups / shear connectors / dowels 

on viaduct deck as per the track alignment drawings 

Shall give details of the plinths/slabs of the track 

including rail level from top of the deck and also location 

of shear connectors / dowels between the slab and deck 

concrete  

 

Construction of plinth / slab utilizing the provisions of 

vertical stirrups / shear connector / dowels and ensure 

that the derailment up stand is constructed 

2 Turnout / crossover 

locations  

Shall ensure that design of deck and substructure and 

location of expansion joints of the deck caters to the 

Turnouts / Crossovers locations.  

Shall provide locations and details of the Turnouts / 

Crossovers with respect to the center, criteria for deck 

such as location of expansion joints  

3 Details of track 

drainage 

Design and construction of drainage system of Viaduct 

except the drains required within track. 

 

Furnish details of levels of drainage systems 

Design and construction of drains required within track 

based on details of levels of drainage system  

 

4 Clearance of track 

construction 

envelope 

Clear and hand over the track construction envelope as 

per the track construction program 

Ensure availability of track construction envelope  
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SN Subject  Viaduct Contractor Trackwork Contractor  

5 Storage facilities 

and utilization of 

access period for 

transportation of 

material to site. 

Provide storage space and advise access period for 

transport of the track material at site and on to the 

viaduct. 

Transportation of track material to site and viaduct in 

specified space and period so that the construction 

activities systems / infrastructure are not hampered after 

access period. 

6 Temporary water 

supplies for 

construction of 

track 

Shall coordinate  Shall make his own arrangement without affecting the 

other contractors’ works. 
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CHAPTER 4 

 

4.0 DEPOT CONTRACTORS’ INTERFACES 

 
4.1 INTERFACES WITH SIGNALING & TRAIN CONTROL (S&TC) CONTRACTOR 

 

4.1.1 Definition and Scope 
 

4.1.1.1 This specification describes the interface requirements between Depot Building Contractors / DDCs and S&TC Contractor.  
 

4.1.1.2 Depot Building Contractors / DDCs shall be the Lead Contractor and S&TC Contractor shall be the Participating Contractor.  
 

4.1.2 Contractors’ Responsibilities 
 

4.1.2.1 This specification outlines the Contractors’ interface requirements, which are based on the Technical Studies carried out during the early stages of the 
Project.  
 

4.1.3 Scope of Interface & Division of Responsibilities  
 

4.1.3.1 The Depot Contractor(s) and S&TC Contractor shall co-ordinate interactively in order to achieve the functional and operational requirements of the 
system. The roles and activities of the two Contractors shall include minimum following but not limited to:  

 

Item 

No. 

Subject Depot DDCs / Contractor S&TC Contractor 

 Depot Civil   
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Item 

No. 

Subject Depot DDCs / Contractor S&TC Contractor 

1 Layout of rooms at the 

depot – SER / CER, 

UPS room and Depot 

control rooms 

 

Design: 

Prepare and furnish depot drawings; 

Incorporate room requirements and routing of Cable 

ducts/ cable trays. 

 

Construction: 

Rooms complete with structures, false ceiling if 

necessary, false flooring finishes, fire protection, 

doors etc. 

 

Design: 

Furnish layout of S&TC equipment within OCC, Depot 

Control Centre etc. in close coordination with the civil 

DDC and/ or construction contractor. 

Mark cable trays on the drawings in close coordination 

with the DDC / Civil Contractor. 

Review design with the DDC / Contractor.  

Co-ordinate closely with Construction Contractor to 

ensure the requirement at site are met. 

 

Construction: 

 

Provide equipment foundations / pedestals. 

Install all S&TC equipment, cables etc. 

Seal the gaps after cable installation work with fire 

resistant material. 

2 Track side equipment & 

Cabling infrastructure for 

S&TC at Depot 

Design: 

Design the concrete duct banks for main cables into 

the Buildings & Civil works for main S&TC cables 

throughout the depot. 

 

Fiber optic cables shall have route diversity. 

 

Design details to be worked out in interface with S&TC 

design requirements. 

 

Provision of space for line side equipment as per 

S&TC system requirements 

Design: 

Review / mark the requirement of concrete cable ducts 

for main cables including track / road crossings for 

S&TC / OFC cables throughout the Depot area. 

Furnish and confirm sizes and bending radius of trays, 

hangers, main cable duct and cross track cable ducts for 

main cables in close coordination with the civil design 

and / or construction contractor. 

Furnish and review requirements of EMC separation for 

cabling. 

Furnish locations of line side equipment. 

Review the design from DDCs 
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Item 

No. 

Subject Depot DDCs / Contractor S&TC Contractor 

 

Construction: 

Cable ducts for main S&TC cables throughout the 

depot. Cross track cast in cable ducts for main cables. 

 

Construction: 

Provide all other secondary ducts/ crossings (from cable 

duct to equipment), etc. for S&TC system. 

Install cables for all S&TC systems including provision of 

all cable supports. 

Install all line side equipment including equipment 

foundations etc. 

3 Provision of Earthing at 

equipment rooms in 

OCC / BCC / Depot 

Control Centre building 

Design of earth and earth bus bar < 1Ω in UPS (S&T) 

rooms 

 

Provide Earth bus bar for Clean Earth (< 0.5 Ω) and 

Main Earth (< 1Ω) in CER, DCC rooms 

Coordinate for designs with Depot Contractor  

 

Extend earth from bus inside S&TC equipment room, 

Depot control room to S&TC equipments 

4 Test Track Shall coordinate with S&TC Contractor (and track 

contractor for this item) 

S&TC Contractor shall install all the ATP equipment, 

required for the test track at the depot 

5 DCS Mast Design and construct to accommodate DCS mast base 

plate  

Provide design data of DCS mast to DDCs / Civil 

Contractor 

 

Install the DCS mast  

 Depot E&M   

 S&TC equipment rooms 

at the depot – SER / 

CER, UPS room and 

Depot control rooms 

Rooms complete with fire protection system, gas 

flooding system, lighting fixtures, Air-conditioning 

& ventilation and power sockets. 

 

Design: 

Mark cable trays on the drawings  

Review design with the DDC / Contractor.  

Co-ordinate closely with Construction Contractor to 

ensure the requirement at site are met. 
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Item 

No. 

Subject Depot DDCs / Contractor S&TC Contractor 

 

 

Provide Cable ducts / Hangers / cable trays up to the 

rooms. 

 

General lighting and power for testing of signaling 

system 

 

Construction: 

Construct all cable trays (secondary containment), risers 

etc. within the rooms required for S&TC Systems. 

Provide equipment foundations / pedestals. 

Install all S&TC equipment, cables etc. 

Seal the gaps after cable installation work with fire 

resistant material. 

2 Cabling infrastructure for 

S&TC system in depot / 

buildings  

Design  

Incorporate routing of Cable ducts/ hangers / trays for 

Signalling main cables throughout the station. 

 

Design details to be worked out in interface with S&TC 

and other system design requirements.  

 

Construction  

Depot E&M Contractor shall provide Cable ducts/ 

cable trays / Hangers for routing S&TC cables from 

viaduct to station area 

  

Design: 

Mark cable tray requirement on the GAD/ CSD in close 

coordination with the DDCs and/ or Depot (Civil and 

E&M) construction contractors.  

 

Furnish and review requirements of EMC for cabling. 

 

Review and confirm design with the DDCs and closely 

co-ordinate with construction contractor to ensure that 

the requirements at site are met. 

 

Construction: 

Install cables for all S&TC systems. 
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Item 

No. 

Subject Depot DDCs / Contractor S&TC Contractor 

Provide Cable ducts / Hangers / cable trays within the 

station area for signalling systems upto the equipment 

rooms. 

 

General lighting will be provided by Depot Contractor. 

For testing, power will be provided by Depot E&M 

Contractor. 

Install cable trays / hangers for routing signalling cables 

inside signal equipment room and signal maintenance 

room. 

 

Seal the gaps after cable installation work with fire 

resistant material. 

3 Power for signalling 

UPS 

Provision of twin feeders for signalling system UPS in 

the emergency power panel 

 

Laying of LV cables from emergency power panel upto 

the signalling UPS room 

 

Cable connection at emergency panel end 

Providing design requirements to E&M Contractor 

 

Coordinating for cable sizing and routing 

 

Cable connection at UPS end 

4 Provision of earthing for 

S&TC equipment in 

outdoor depot area 

Design: 

Provide space as requested by S&TC Contractor 

 

Construction: 

Design earthing topology, set-up earths, lay earth 

cables to meet earthing requirement.  

(Rails will not be used for earthing). 

Provide Inputs to E&M Contractor for requirement of 

earth for outdoor equipment. 

 

Review design with the design contractor, Co-ordinate 

closely with the PS/E&M Contractors to ensure the 

requirements at site are met. 

 

5 Cyber Security  The E&M DDC / Contractor shall be required to 

engage with designated Cyber Security Consultant at 

the early stage of design development. The Contractor 

The Telecom Contractor shall engage a Cyber Security 

Consultant, who will recommend Cyber Security 
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Item 

No. 

Subject Depot DDCs / Contractor S&TC Contractor 

shall consider the inputs of Cyber Security Consultant 

into their design and develop their System Safety & 

Cyber Security Assurance Plan and submit to MAHA-

METRO for approval. 

Guidelines complying the requirements of related 

standards. 

 

4.2 INTERFACES WITH ROLLING STOCK CONTRACTOR 
 

4.2.1 Definition and Scope 
 

4.2.1.1 This specification describes the interface requirements between Depot Contractors / DDCs and Rolling Stock (RS) Contractor.  
 

4.2.1.2 Depot Contractors / DDCs shall be the Lead Contractor and RS Contractor shall be the Participating Contractor.  
 

4.2.2 Contractors’ Responsibilities 
 

4.2.2.1 This specification outlines the Contractors’ interface requirements, which are based on the Technical Studies carried out during the early stages of the 
Project.  
 

4.2.3 Scope of Interface & Division of Responsibilities  
 

4.2.3.1 The Depot Contractor(s) and RS Contractor shall co-ordinate interactively in order to achieve the functional and operational requirements of the system. 
The roles and activities of the two Contractors shall include minimum following but not limited to:  
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Item 

no. 

Subject Rolling Stock (RS) 

Contractor 

Depot DDC / Construct Contractor 

1 Requirement for 

commissioning and 

testing of cars 

Review the planning by Engineer / DDC and define the 

minimum facilities required for commissioning and 

testing the cars in the depot. 

Design: Based on Engineer’s / DDC’s broad design 

and review of RS, DDC shall design the infrastructure 

facilities for commissioning and testing of cars in 

nominated Depot(s). 

 

Construct: Shall construct the facilities for 

commissioning and testing of cars in nominated depot 

to meet the commissioning schedule of rolling stocks 

2 Metro train Maintenance 

requirement 

Shall furnish the maintenance schedules and 

equipment requirement for complete cars, assemblies 

and subassemblies systems and sub systems 

Design: Shall design the Depot maintenance facilities 

including all depot buildings, to suit RS requirement 

 

Construct: Shall construct the facilities (except certain 

maintenance equipments) needed to meet the 

maintenance needs as advised by RS Contractor.  

3 Plant and Machinery, 

test panels, tools and 

instruments etc. 

Supply all special tools / test panels suitable for the 

rolling stock to be supplied 

Design: Shall design and develop specification for 

supply and commissioning of General-purpose plant 

and machinery, tools and instruments at Depot. 

 

Construct: Incorporate structural provision and 

electrical & mechanical provisions for all Machinery 

and Plant. 

4 Store facilities for 

important items of 

Rolling Stock. 

Shall furnish the special requirements for storage and 

the quantities for storage 

Design: Shall design the store facilities for assemblies, 

sub-assemblies, capital spares etc. at Depot. 

 

Construct: Shall construct the store facilities 

5 Central Depot 

Construction, 

Liaise and coordinate with the Construction Contract / 

DDC for car deliveries and access. Not to deliver cars 

To Liaise and coordinate with the RS contractor to 

agree facility completeness and accessibility for car 
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Item 

no. 

Subject Rolling Stock (RS) 

Contractor 

Depot DDC / Construct Contractor 

Commissioning and 

Operational Readiness 

in advance of agreed delivery schedule without 

agreement of DDC and approval of MAHA-METRO. 

delivery to agreed delivery schedule as approved by 

MAHA-METRO 

 

4.3 INTERFACES WITH TELECOMMUNICATION (TEL) CONTRACTOR 
 

4.3.1 Definition and Scope 
 

4.3.1.1 This specification describes the interface requirements between Depot Contractors / DDCs and Telecom Contractor.  
 

4.3.1.2 Depot Contractors / DDCs shall be the Lead Contractor and Telecom Contractor shall be the Participating Contractor.  
 

4.3.2 Contractors’ Responsibilities 
 

4.3.2.1 This specification outlines the Contractors’ interface requirements, which are based on the Technical Studies carried out during the early stages of the 
Project.  
 

4.3.3 Scope of Interface & Division of Responsibilities  
 

4.3.3.1 The Depot Contractor(s) and Telecom Contractor shall co-ordinate interactively in order to achieve the functional and operational requirements of the 
system. The roles and activities of the two Contractors shall include minimum following but not limited to:  

 

SN Subject  Depot DDCs / Contractors  Telecom Contractor  

 Depot Civil    



MAHA-METRO Part 2: Particular Specifications 

 

  Page 246 of 463 

 
 

SN Subject  Depot DDCs / Contractors  Telecom Contractor  

1 Layout of relevant 

equipment rooms at the 

depot / OCC / DCC  

Prepare and furnish drawings;  

Incorporate room requirements and routing of Cable 

ducts / cable trays. 

 

Rooms complete with structures, false ceiling if 

necessary, false flooring finishes, fire protection, 

doors, etc. 

 

Design: 

Mark requite requirements in close coordination with 

the civil design / construction contractor. 

 

Review design with the civil design contractor. 

Coordinate closely with construction contractor to 

ensure the requirements at site are met. 

 

Construction: 

Provide equipment foundations/ pedestals. 

Install all telecom equipment, cables etc. 

Seal the gaps after cable installation work with fire 

resistant material. 

2 Track side equipment & 

Cabling infrastructure 

for Telecom at Depot 

Design: 

Design the concrete duct banks for main cables into 

the Buildings & Civil works for main telecom cables 

throughout the depot. 

 

Fiber optic cables shall have route diversity. 

 

Design details to  be worked out in interface with 

Telecom design requirements. 

 

Provision of space for line side equipment as per 

Telecom system requirements 

Design: 

Review / mark the requirement of concrete cable ducts 

for main cables including track / road crossings for 

telecom / OFC cables throughout the Depot area. 

 

Furnish and confirm sizes and bending radius of trays, 

hangers, main cable duct and cross track cable ducts 

for main cables in close coordination with the civil 

design and / or construction contractor. 

 

Furnish and review requirements of EMC separation for 

cabling. 

Furnish locations of line side equipment. 
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SN Subject  Depot DDCs / Contractors  Telecom Contractor  

 

Construction: 

Cable ducts for main telecom cables throughout the 

depot. Cross track cast in cable ducts for main cables. 

Review the design from DDCs 

 

Construction: 

Provide all other secondary ducts/ crossings, etc. for 

Telecom system. 

Install cables for all Telecom systems including 

provision of all cable supports. 

Install all line side equipment including equipment 

foundations etc. 

3 Depot Control Center Design  

Incorporate design requirement of Telecom 

Contractor in the DCC room viz. Space for 

workstations / and other telecom equipments etc. 

 

Construction  

Construct the DCC room as per approved design  

 

Design: 

Furnish layout of telecom equipment within Depot 

Control Center for telecom equipment in close 

coordination with the civil design and/ or construction 

contractor. 

 

Construction: 

Install telecom equipment within DCC. 

4 TETRA Radio Tower Shall incorporate the requirement of radio tower at 

select locations and construct the structure to enable 

installation of radio tower 

Shall provide design requirements for radio tower and 

shall coordinate appropriately  

 

Shall install the radio towers 
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SN Subject  Depot DDCs / Contractors  Telecom Contractor  

5 Provision of Earthing at 

stations in telecom 

equipment rooms 

Design of earth and earth bus bar < 1Ω  

 

Installation of Earth bus bar < 1Ω and earth 

Coordinate for designs with Depot Contractor  

 

Extend earth from bus inside telecom equipment room, 

Depot control room to telecom equipments 

6 Construction and 

Installation 

Shall install the mounting and fixing arrangements for 

heavy equipments like CCTV monitors, display 

boards, analogue clocks etc., during the construction 

as per the Telecom Contractor’s requirements. 

The fixtures will be to be designed and installed by 

Telecom Contractor. 

 

Primary Fixtures & Secondary Fixtures for Telecom 

equipment shall be provided by Telecom Contractor as 

per aesthetics of the building architecture. Sample to be 

get approved from MAHA-METRO. 

 Depot E&M   

1 Lighting, air-conditioning 

etc. for telecom 

equipment rooms at the 

station  

Rooms complete with fire protection, lighting fixtures, 

Air-conditioning & ventilation and power sockets. 

 

Provide Cable ducts /Hangers / cable trays up to the 

rooms. 

 

General lighting and power or testing of telecom 

system 

Design: 

Mark cable trays on the station drawings in close 

coordination with the civil design / construction 

contractor. 

 

Review the designs and coordinate closely with 

construction contractor to ensure the requirements at 

site are met. 

 

Construction: 

Construct all cable trays within the rooms required for 

the Telecom System. 

Install all telecom equipment, cables etc. 

Seal the gaps after cable installation work with fire 

resistant material. 
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SN Subject  Depot DDCs / Contractors  Telecom Contractor  

2 Cabling infrastructure 

for Telecom systems at 

depot buildings  

Design  

Incorporate routing of Cable ducts/ hangers / trays for 

telecom main cables. 

 

Design details to be worked out in interface with 

Telecom and other system design requirements.  

 

Construction  

Depot E&M Contractor shall provide Cable ducts/ 

cable trays / Hangers for routing Telecom cables upto 

the equipment rooms. 

 

General lighting and power for testing will be provided 

by Depot E&M Contractor. 

Design: 

Mark cable tray requirement on the GAD/ CSD in close 

coordination with the DDCs and/ or Depot (Civil and 

E&M) construction contractors.  

 

Furnish and review requirements of EMC for cabling. 

 

Review and confirm design with the DDCs and closely 

co-ordinate with construction contractor to ensure that 

the requirements at site are met. 

 

Construction: 

Install cables for all Telecom systems. 

 

Install cable trays / hangers for routing telecom cables 

inside signal equipment rooms 

 

Seal the gaps after cable installation work with fire 

resistant material. 
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SN Subject  Depot DDCs / Contractors  Telecom Contractor  

3 Provision of earthing for 

Telecom equipment in 

outdoor depot area 

Design: 

Provide space as requested by Telecom Contractor 

 

Construction: 

Design earthing topology, set-up earths, lay earth 

cables to meet earthing requirement.  

(Rails will not be used for earthing). 

Provide Inputs to E&M Contractor for requirement of 

earth for out door equipment. 

 

4 Access Control Provide doors & door frames for various rooms duly 

considering the requirements of Telecom Contractor  

Advise the details of ACS equipment to be installed on 

doors and door frames 

 

Install Access Control systems, cables and accessories 

5 Power for telecom UPS Provision of twin feeders for telecom system UPS in 

the emergency power panel 

 

Laying of LV cables from emergency power panel 

upto the telecom UPS room 

 

Cable connection at emergency panel end 

Providing design requirements to E&M Contractor 

 

Coordinating for cable sizing and routing 

 

Cable connection at UPS end 

6 Provision of Ethernet 

Channel for E&M 

equipment 

E&M Contractor shall be responsible for installation of 

monitoring and control equipment and to lay data 

cable from Telecom interface point in TER to E&M 

Control and Monitoring equipment. 

Telecom Contractor shall provide Ethernet Channel in 

1+1 redundancy at Interface point inside Telecom Rack 

at TER  

 

4.4 INTERFACES WITH POWER SUPPLY (PS) CONTRACTOR 
 

4.4.1 Definition and Scope 
 

4.4.1.1 This specification describes the interface requirements between Depot Contractors / DDCs and Power Supply System Contractor.  
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4.4.1.2 Depot Contractors / DDCs shall be the Lead Contractor and PS Contractor shall be the Participating Contractor.  
 

4.4.2 Contractors’ Responsibilities 
 

4.4.2.1 This specification outlines the Contractors’ interface requirements, which are based on the Technical Studies carried out during the early stages of the 
Project.  
 

4.4.3 Scope of Interface & Division of Responsibilities  
 

4.4.3.1 The Depot Contractor(s) and PS Contractor shall co-ordinate interactively in order to achieve the functional and operational requirements of the system. 
The roles and activities of the two Contractors shall include minimum following but not limited to:  

 

Item 

No. 

Subject  PS Contractor  Depot DDCs / Construction Contractors 

 Depot Civil    

1 Installation of, 33 kV, 

traction cables and 

control cables (from 

boundary of ASS 

complex to various 

places in Depot such as 

OCC, workshop etc.) 

  

Shall supply & install various cables including cable 

support infrastructure (trays, brackets etc.) inside the 

ASS. 

 

Shall co-ordinate and provide requirements to the 

Depot Contractor for the cable trench and cable path 

for various cables in the Depot area. Shall provide 

appropriate drawings / designs as required in this 

regard. 

 

Shall co-ordinate with Depot Contractor for provision of 

opening and HDPE pipes of adequate size to carry the 

cables  

Shall construct cable trenches / ducts for carrying the 

cables from ASS to various places in the depot area.  

 

Shall provide and install cable support infrastructure 

(metallic brackets, trays etc.) for all the cable routes 

outside the ASS.  

 

Shall provide suitable opening and HDPE pipe for 

carrying cables as per the requirement. 

 

Shall take into consideration the bending radius of cable 

and covering of cables at relevant places. 
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Item 

No. 

Subject  PS Contractor  Depot DDCs / Construction Contractors 

2 Temporary Power For 

Installation, testing & 

commissioning 

 

(If temporary power is 

not available with Depot 

Contractor, PS 

Contractor shall make 

his own arrangement)  

Shall co-ordinate with Depot Contractor for provision of 

suitable sockets for temporary power. 

 

Shall pay to the Depot Contractor for the power 

consumption. 

Shall provide temporary power, if available as per 

requirement 

 

Shall provide suitable meters for calculating the 

consumption 

 

3 Masonry cable ducts 

inside ASS 

Shall provide drawings  

 

Shall install cable brackets / trays inside the ducts 

Shall provide the cable ducts 

4 ASS room preparation Shall supply, transport and install ASS Equipments 

including Transformers, 33 kV Switchgear, etc.  

 

Shall provide equipment layout and interfacing 

drawings. Shall provide necessary foundations for 

transformers, panels other equipment etc.  

 

Shall coordinate with Depot Contractor for suitable 

design of ASS rooms to ensure smooth passage for 

carrying the equipments inside ASS. 

 

Shall coordinate with Depot Contractor for suitable 

openings/ trench in floor for cable and earthing 

connections. 

 

Shall coordinate for suitable approach road to ASS. 

 

Shall arrange material handling equipments at his own 

cost 

Shall construct ASS rooms keeping in view the specific 

requirements of PS Contractor (as per drawings) 

regarding passages, door size, knock out panels, floor 

openings etc. 

 

Shall provide ASS room complete in all respects, 

including flooring, access doors (2 doors about 2x3m 

with anti-panic system), rolling shutters, windows, 

ventilators and interior finish. Floor and walls shall be 

prepared with anti-dust paint.  

 

Shall provide cut-outs/trench in floor for cable entry.  

 

Shall provide suitable approach road to ASS  
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Item 

No. 

Subject  PS Contractor  Depot DDCs / Construction Contractors 

5 Earthing and bonding 

measures in ASS and 

in Depot  

Shall provide the earthing design calculations and 

layout designs. 

 

Shall provide earth buses inside the room and connect 

various equipments to earth bus inside ASS with GI / 

Copper strips. 

Shall install the earth mat according to approved design.  

 

Shall provide interconnections between the earth mat 

and earth bus inside the room. 

6 Earthing of depot 

sheds, track support 

structure in inspection 

bay etc. 

Shall provide earthing schematic and drawings 

 

Shall supervise the earthing installation  

Shall provide / install earthing as per drawing under the 

floor or as required and connection to earthing stations. 

7 Power supply and 

SCADA rooms / spaces 

in depot  

Shall provide suitable interfacing drawings 

 

Shall supply and install equipments 

 

Shall provide requirement of power 

Prepare the rooms and spaces as per the drawings. 

 

Floor and walls prepared with anti-dust paint. Each room 

to be provided with a door 2.5m with anti-panic system 

door. 

 

Shall provide low voltage installations (lighting, socket, 

fans, ventilation, fire protection etc.) 

 

Provide access to various rooms / spaces 

 

Provide 3m high fence around open storage with 3x3m 

double gate.  

 Depot E&M   

1 Lighting and ventilation 

in ASS 

Shall provide heat load for electrical equipment inside 

ASS. 

 

Shall interface with Depot Contractors for any special 

requirements or preferred locations of lights, fans, 

exhaust fans and other services. 

Shall design adequate ventilation and lighting system for 

ASS 

 

Shall provide for special requirements or preferred 

locations of lights, fans, exhaust fans and other services. 
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Item 

No. 

Subject  PS Contractor  Depot DDCs / Construction Contractors 

2 Supply to ACDB at ASS Cable laying from designated LV panel to ACDB at 

ASS 

Providing emergency supply (DG, UPS) feeder in 

emergency panel or other suitable point 

 

Installing cable support from LV panel to ACDB in ASS 

3 SCADA integration of 

main incomers and 

coupling breaker of 

415V distribution board 

(for station) 

Shall provide RTU and designated terminal board for 

connection of C&M cables from 415V CBs to RTU 

Shall provide E&M cable connection from MDB to RTU 

in the designated terminal board. 

4 Connection from 

transformer to MDB 

(cables) 

Shall provide LT terminals for connection of multiple 

runs of 3.5 core LT cables and openings in enclosure 

for cable entry so that no modification on or inside the 

transformer enclosure is required to be done by E&M 

contractor. 

Shall provide cable paths and shall connect the 

transformer to the LV Distribution Board by means of 

suitable cables as per specifications for each 

connection. 

5 Connection from 

transformer to MDB 

(bus duct) 

Facilitate connections from transformers to LT CBs, 

provide necessary opening in enclosure suitable 

reinforced to strengthen and prevent sagging of 

enclosure. 

Shall supply and install MDB and bus duct from 

transformer to MDB. 

 

6 33kV/415V auxiliary 

transformer protection 

Shall coordinate relay settings on transformer primary 

side with those of secondary side provided by E&M 

Shall do the same on secondary side 

7 Transformer door 

interlock 

Shall provide wiring and interlock for transformer 

enclosure door 

Shall install interlock supplied by PS Contractor on MDB 

8 Supply and 

commissioning of cable 

to be laid to charge the 

ACDB inside the ASS 

Shall lay the cable from E&M panel to ASS ACDB Shall connect the cable at E&M panel end 

9 Inter-tripping between 

main LV circuit 

breakers and the 33kV 

MV circuit breakers of 

Shall provide inter-tripping circuits as per requirements 

shown in specifications for stations 

Shall coordinate 



MAHA-METRO Part 2: Particular Specifications 

 

  Page 255 of 463 

 
 

Item 

No. 

Subject  PS Contractor  Depot DDCs / Construction Contractors 

the auxiliary 

transformers 

10 Lighting and ventilation 

in ASS rooms 

Shall advise the requirements including preferred 

locations of lights, fans and exhaust fans 

Shall provide lighting and ventilation arrangements 

 

4.5 INTERFACES WITH TRACTION (OCS/OHE) CONTRACTOR 
 

4.5.1 Definition and Scope 
 

4.5.1.1 This specification describes the interface requirements between Depot Contractors / DDCs and Traction System (OCS/OHE) Contractor.  
 

4.5.1.2 Depot Contractors / DDCs shall be the Lead Contractor and Traction Contractor shall be the Participating Contractor.  
 

4.5.2 Contractors’ Responsibilities 
 

4.5.2.1 This specification outlines the Contractors’ interface requirements, which are based on the Technical Studies carried out during the early stages of the 
Project.  
 

4.5.3 Scope of Interface & Division of Responsibilities  
 

4.5.3.1 The Depot Contractor(s) and Traction Contractor shall co-ordinate interactively in order to achieve the functional and operational requirements of the 
system. The roles and activities of the two Contractors shall include minimum following but not limited to:  
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Item 

No. 

Item Description  OCS Contractor  Depot Contractors 

1 Installation of, traction 

cables and control cables 

(from boundary of SSP 

complex to various 

places in Depot such as 

OCC, workshop etc.) 

  

Shall supply & install various cables including cable 

support infrastructure (trays, brackets etc.) inside the 

SSP. 

 

Shall co-ordinate and give requirements to the Depot 

Contractor for the cable trench and cable path for 

various cables in the Depot area. Shall provide 

appropriate drawings / designs as required in this 

regard. 

 

Shall co-ordinate with Depot contractor for provision of 

opening and HDPE pipes of adequate size to carry the 

cables  

Shall construct cable trenches / ducts for carrying the 

cables from SSP to various places in the depot area.  

 

Shall provide and install cable support infrastructure 

(metallic brackets, trays etc.) for all the cable routes 

outside the SSP.  

 

Shall provide suitable opening and HDPE pipe for 

carrying cables as per the requirement. 

 

Shall take into consideration the bending radius of 

cable and covering of cables at relevant places. 

2 Temporary Power For 

Installation, testing & 

commissioning 

 

 

Shall co-ordinate with Depot Contractor for provision of 

suitable sockets for temporary power. 

 

Shall pay to the Depot Contractor for the power 

consumption.  

 

(If temporary power is not available with Depot 

Contractor, OCS Contractor shall make his own 

arrangement) 

Shall provide temporary power, if available as per 

requirement 

 

Shall provide suitable meters for calculating the 

consumption 

 

3 Earthing of depot sheds, 

track support structure in 

inspection bay etc. 

Shall provide earthing schematic and drawings 

 

Shall supervise the earthing installation  

Shall provide / install earthing as per drawing under the 

floor or as required and connection to earthing 

stations. 

4 LV Power Supply to 

ACDB at SSP  

Cable laying from designated LV panel to ACDB at 

SSP  

Providing emergency supply (DG, UPS) feeder in 

emergency panel or other suitable point 

 

Installing cable support from LV panel to ACDB in SSP 
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Item 

No. 

Item Description  OCS Contractor  Depot Contractors 

5 Installation of the OHE in 

Workshop (Inspection 

Bay), Stabling Bay, 

Interior cleaning plant 

and Emergency 

Equipment Building  

Supply of interface drawings including requirements of 

mounting plates on columns and drop arms fixed to the 

trusses, supports for termination arrangements on 

beams / slabs etc., for various buildings. 

 

Supply and install bracket assemblies with fastening 

devices on the columns and drop arms. 

Realize supporting structure preparation for OHE 

suspension / bracket assemblies on the columns and 

drop arms fixed on trusses as per specific detailed 

drawings. 

6 Retractable catenary 

system 

Shall provide the design for mounting arrangement of 

the same in depot structures 

 

Shall provide the requisite details to depot contractor 

and supervise the work 

Shall design and make provision for fitment of 

retractable catenary system in inspection / repair lines. 

 

4.6 INTERFACES WITH PLATFORM SCREEN DOORS / GATES (PSD/PSG) CONTRACTOR 
 

This interface will be applicable in case MAHA-METRO decides to install PSD/PSG in depot (along test track) for system integrated testing and training 

purposes. 

 

The interface responsibilities of respective contractors shall be similar to that provided between Station Contractor and PSD/PSG Contractor under 

Para 2.6. 

 

Additionally, the Depot Contractor shall provide all civil structure for a mock-up at test track as per the drawings / requirements to be provided by 

PSD/PSG Contractor. This mock-up facility will be used by MAHA-METRO for training purposes in future.  

 

4.7 INTERFACES WITH AUTOMATIC FARE COLLECTION (AFC) SYSTEM CONTRACTOR 
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4.7.1 Definition and Scope 
 

4.7.1.1 This specification describes the interface requirements between Depot Contractors / DDCs and AFC Contractor.  
 

4.7.1.2 Depot Contractors / DDCs shall be the Lead Contractor and AFC Contractor shall be the Participating Contractor.  
 

4.7.2 Contractors’ Responsibilities 
 

4.7.2.1 This specification outlines the Contractors’ interface requirements, which are based on the Technical Studies carried out during the early stages of the 
Project.  
 

4.7.3 Scope of Interface & Division of Responsibilities  
 

4.7.3.1 The Depot Contractor(s) and AFC Contractor shall co-ordinate interactively in order to achieve the functional and operational requirements of the 
system. The roles and activities of the two Contractors shall include minimum following but not limited to:  

 

Item 

No. 

Item Description  AFC Contractor  Depot Contractors 

 Depot Civil    

1 SDC/OCC, Central 

Computer etc. 

 

Design: 

Confirm basic equipment sizes and layout 

Furnish equipment sizes and weights 

Furnish equipment mounting details 

Confirm finishes 

Design:  

Design details to be worked out in interface with design 

requirements of AFC Contractor 

Location and number of equipment to be decided in 

consultation with AFC contractor. 

 

Construction 
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Item 

No. 

Item Description  AFC Contractor  Depot Contractors 

Furnish requirement of cable trenches, cable routing 

and cable support provisions 

Review the design from designated contractor 

 

Construction: 

Provide all furniture 

Installation of equipment 

Power & Data cables for Gate 

Construction of trenches for laying of Power and data / 

communication cables 

 

 

 Depot E&M   

1 SDC/OCC 

 

 

Design:  

Design details to be worked out in interface with AFC 

design requirements.  

 

Construction: 

Indoor and outdoor lighting, 

Air-conditioning, 

Power points for Station computer, 

Supply through UPS, 

Communication line for Station Computer, 

Design: 

Confirm area / location required for installation of 

computer / equipments 

Furnish requirement of cable trenches, cable routing 

and cable support provisions 

Furnish lighting requirements 

Confirm fire safety provisions 

Review the design from designated contractor 

 

Construction: 
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Item 

No. 

Item Description  AFC Contractor  Depot Contractors 

Installation of Computer / equipment 

Power & data cables for computer & equipment 

 

4.8 INTERFACES WITH TRACKWORK CONTRACTOR 
 

4.8.1 Definition and Scope 
 

4.8.1.1 This specification describes the interface requirements between Depot Contractors / DDCs and Trackwork Contractor.  
 

4.8.1.2 Depot Contractors / DDCs shall be the Lead Contractor and Trackwork Contractor shall be the Participating Contractor.  
 

4.8.2 Contractors’ Responsibilities 
 

4.8.2.1 This specification outlines the Contractors’ interface requirements, which are based on the Technical Studies carried out during the early stages of the 
Project.  
 

4.8.3 Scope of Interface & Division of Responsibilities  
 

4.8.3.1 The Depot Contractor(s) and Trackwork Contractor shall co-ordinate interactively in order to achieve the functional and operational requirements of the 
system. The roles and activities of the two Contractors shall include minimum following but not limited to:  
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Item 

No. 

Item Description Depot DDC / Contractor Trackwork Contractor  

1 Depot Layout Drawing Shall supply depot layout drawing and shall also 

supply detailed interface drawing of utility & 

depot construction 

Shall design and install trackwork, based on depot 

layout drawing, maintaining the clearance based 

on interface drawing supplied 

2 Installation of track in Workshop, 

Inspection Bay, Stabling Lines, 

Washing Plant, Blow down plant. Pit 

wheel lathe, Emergency team 

building and other areas of depot.  

 

Ballasted track  

Prepare the ground with grading and drainage, 

take care that all pipes and culvert crossing are 

laid.     

Design and install the track                                    

 

 

Track on Column 

Supply and installation of column 

 

Design and install track on column including 

welding of special base plate to column.   

Track embedded in concrete       

Lay 1st pour concrete in the bed. Laying of 3rd 

pour concrete (RCC) up to top of the rail (except 

flange way) 

 

 

Design and install track including laying of second 

pour concrete (RCC) up to the bottom of the 

bearing plates duly assembling the track in 

position. 

 

Install the angle (for creating the flange for the 

Rolling Stock) in position. 

Track on plinth in washing line 

Prepare 1st pour in the bed. Provide shear 

connectors. 

Design and install track including the plinth. 
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Item 

No. 

Item Description Depot DDC / Contractor Trackwork Contractor  

3 Temporary water supplies for 

construction of track 

Shall coordinate Shall make his own arrangements without 

affecting the other Contractors’ works.  

4 Access and storage 

 

Shall provide suitable roads for gaining access 

to various location in depot for executing 

trackwork and also for storing the required track 

materials  

Transportation of track material to site in specified 

space and period so that the construction 

activities systems / infrastructure are not 

hampered after access period. 

5 Provision of transition slabs between 

ballastless track on ramp and 

ballasted track at- grade in depots 

Shall design and provide the slabs Shall provide the details such as slab top level, 

ballast, retaining wall etc., enabling Depot 

contractor to undertake the detailed structural 

design. 
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CHAPTER 5 

 

5.0 SIGNALING & TRAIN CONTROL (S&TC) SYSTEM INTERFACES 

 
5.1 INTERFACES WITH STATION CONTRACTORS 

 
Refer to Para 2.1 
 

5.2 INTERFACES WITH VIADUCT CONTRACTORS 

 
Refer to Para 3.1 
 

5.3 INTERFACES WITH DEPOT CONTRACTORS 

 
Refer to Para 4.1 
 

5.4 INTERFACES WITH UNDERGROUND CONTRACTORS 

 
5.4.1 Definition and Scope 

 

5.4.1.1 This specification describes the interface requirements between S&TC Contractor and Underground / Tunnel Contractor.  
 

5.4.1.2 Underground / Tunnel Contractor shall be the Lead Contractor and S&TC Contractor shall be the Participating Contractor.  
 

5.4.2 Contractors’ Responsibilities 
 

5.4.2.1 This specification outlines the Contractors’ interface requirements, which are based on the Technical Studies carried out during the early stages of the 
Project.  
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5.4.3 Scope of Interface & Division of Responsibilities  
 

5.4.3.1 The S&TC Contractor and Underground / Tunnel Contractor shall co-ordinate interactively in order to achieve the functional and operational 
requirements of the system. The roles and activities of the two Contractors shall include minimum following but not limited to:  
 

Item 

No. 

Item Description Underground Contractor S&TC Contractor  

 UG Civil    

1  Layout of rooms at 
the station – Train 
Control 
equipment, and 
Station control 
rooms. 

 Design: 
 Develop location, room layout with dimensions 

of Train Control equipment room, and station 
control room in relation to the entire station 
and facilities layout; 

 Develop routing of Cable ducts / conduits / 
hangers / trays within and between Train 
Control equipment, UPS and station control 
rooms. 

  
 Furnish details of architectural finishes and 

building materials of the entire station; 
 Design details to be worked out in interface 

with S&TC System design requirements; 
  
 Construction: 
 Rooms complete with structures, false ceiling, 

false flooring, finishes, ventilation, fire 
protection, doors, louvers, lighting and power 
sockets. Cable ducts / conduits / hangers / trays 
between Train Control equipment, and station 
control rooms. 

 Design: 
 Confirm basic room sizes; 
 Furnish equipment dimensions, weights and 

colours. Furnish equipment foundation/ 
mounting / base frame details; Confirm room 
finishes; Furnish cabling requirements including 
destinations, sizes, quantities and cable 
loadings of Cable ducts / conduits / hangers / 
trays within and between Train Control, 
equipment, and station control rooms. Furnish 
requirements of cable bores on walls / floor 
penetrations, complete with pipe, sleeves for 
routing of all types of cables  

 Furnish requirements of EMC/EMI and fire 
separation for cabling Furnish air-conditioning / 
ventilation, lighting and power socket 
requirements; Confirm fire safety provisions; 
Review the design from Designated Tunnel 
Construction Contractor(s). 

  
 Construction: 
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Item 

No. 

Item Description Underground Contractor S&TC Contractor  

Cast in cable ducts on walls / floor penetrations, 

complete for routing of all types of cables 

 Install Foundations for Train Control 
equipments, Cable ducts / conduits / hangers / 
trays / base frame within Train Control 
equipment rooms. 

Install all Train Control equipment. Install Train Control 

cables, Install power distribution cables from UPS to all 

Train Control equipment in equipment rooms, Station 

Control Room. Seal all gaps after cable installation 

work. 

2 Cabling infrastructure for 

S&TC Equipment  

 Design: 
 Furnish sectional details of tunnel including 

structure gauge, architectural finishes and 
building materials; Furnish details of 
architectural finishes and building materials of 
the entire station; Develop routing of Cable 
ducts / conduits / hangers / trays for Train 
Control cables throughout the station and each 
tunnel section. 

  
 Design details to be worked out in interface 

with S&TC System design requirements. 
  
 Construction: 
 Cable ducts / conduits / hangers / trays for 

routing all type of cables for Train Control 
systems throughout the station and into tunnel 
sections. Fiber optic cables throughout the 
station and tunnel sections shall have route 
diversity. Cross track Cast in cable ducts. 

 Design: 
 Trackside: 
 Furnish dimensions, weight minimum bending 

radius supporting and mounting details of Fiber 
Optic Cable, Cu- cable, Outdoor / indoor Sig. 
Furnish and confirm size, cable loadings and 
location of Cable ducts / conduits / hangers / 
trays for Train Control (Fiber Optic Cable, Cu-
cable, Outdoor / indoor Sig. cables along each 
track in the tunnel / section. Furnish 
dimensions, weight supporting and mounting 
details of emergency telephone units at each 
cross passage along the tunnel section. Furnish 
size of cross track cable ducts, Furnish 
requirements of EMC/EMI and fire-separation 
for cabling. Review the design from Designated 
Tunnel Construction Contractor(s).  

  
 At Stations: 
 Furnish dimensions, weight minimum bending 

radius supporting and mounting details of Optic 
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Item 

No. 

Item Description Underground Contractor S&TC Contractor  

 Fiber Cables, Cu – cables, CBTC radio antenna 
feeder cables and cables for Train Control, and 
UPS power supply / earth distribution, Furnish 
destination of each cable, Furnish & confirm 
size, cable loadings and location of Cable ducts / 
conduits / hangers / trays for routing Train 
Control cables throughout the station. The 
cabling shall include, but not be limited to Optic 
Fiber Cables, Cu-, CBTC radio antenna feeder 
cables and cables for Train Control, UPS power 
supply / earth distribution, Confirm size of cross 
track cable ducts; Furnish requirements of 
EMC/EMI and fire separation for cabling  

 Review the design from Designated Tunnel 
Construction Contractor(s). 

  
 Construction: 
Install all cables for Train Control system. 

3 Trackside S&TC 

Equipment. 

 Design: 
 Provision of space and Cast in fixing 

arrangements for line-side equipment such as 
CBTC radio antennae, junction boxes, etc. 

  
 Design details to be worked out in interface 

with S&TC design requirements. 
  
 Construction: 
Provide the Cast in fixing arrangements for line-side 

equipments. 

 Design: 
 Furnish the exact sizes, weight and fixing 

arrangements of the line side equipments such 
as, junction boxes, signals, signaling ladder, 
CBTC communication equipment, etc. 

 Review the design from Designated Tunnel 
Construction Contractor(s). 

  
 Construction: 
 Install all cables for Train Control system. 
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Item 

No. 

Item Description Underground Contractor S&TC Contractor  

Install all line side equipment such as junction boxes, 

signals, signaling ladders, balise and CBTC 

communication equipment, etc. 

4 Train Radio Access 

Points 

 Design: 
 Design details to be worked out in interface 

with S&TC design requirements. 
  
 Construction: 
Tunnel walls for Antenna mounting Structures for 

Train Radio Access Points. 

 Design: 
 Furnish the locations, dimensions and load for 

Train Radio Access Points.  
  
 Construction: 
Install mounting structure, Radio Access Points and   

feeder cables. 

5 Station Control Room.   Design: 
 Design details to be worked out in interface 

with S&TC design requirements; 
  
 

 Design: 
 Furnish weight, dimensions, colours and 

mounting details of work stations/control 
panels/ Radio access unit and all Train Control 
system Equipment. 

  
 Construction: 
Installing all Train Control system Equipment. 

6  Provision of 
Earthing at 
stations in S&TC 
equipment rooms, 
Station Control 
room, UPS/Battery 
room. 

Earthing bus along the 

tunnel/ box wall. 

 Design: 
 Design details to be worked out in interface 

with S&TC design requirements; 
  
 Construction: 
 Earthing points separate for clean earth and 

main earth at stations and tunnel. 
 

 Design: 
 Furnish requirements for clean earth and main 

earth review the design from Designated Tunnel 
Construction Contractor(s). 

  
 Construction: 
Set up the earth bus inside Train Control equipment 

rooms, Station control room, UPS/Battery room. 
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Item 

No. 

Item Description Underground Contractor S&TC Contractor  

(Refer Para 5.4.4 below 

for details) 

7 Interconnection between 

Lines at relevant stations 

– for cable laying. 

 Design: 
 Develop routing of Cable ducts / conduits / 

hangers / trays at stations where lines 
interconnect. 

  
 Design details to be worked out in interface 

with S&TC design requirements; 
  
 Construction: 
 Cable ducts / conduits / hangers / trays at 

stations where lines interconnect. 
 Cast in cable ducts on walls / floor penetrations, 

for routing of all types of cables  
  
 

 Design: 
   
 Furnish cabling requirements including 

destinations, sizes, quantities and cable 
loadings of Cable ducts / conduits / hangers / 
trays at stations where lines interconnect. 

  
 Furnish requirements of cable bores on walls / 

floor penetrations, complete with pipe, sleeves 
for routing of all types of cables  

 Furnish requirements of EMC/EMI and fire 
separation for cabling 

  
 Review the design from Designated Tunnel 

Construction Contractor(s). 
  
 Construction: 
 Install Train Control cables 
Seal all gaps after cable installation work. 

 UG E&M    

1 Power supply source (AC 

single phase / 3 phase) 

 Design: 
 Furnish details of normal and standby power 

supply for the Train Control installations; 
  

 Furnish details of complete load for Train 
Control installation; 

  
 Review the design from Designated Tunnel 

Construction Contractor(s). 
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Item 

No. 

Item Description Underground Contractor S&TC Contractor  

 Furnish reliability / availability and 
specifications of the power supply system for 
Train Control. 

  
 Spare power outlets from Normal and 

emergency supplies (2 each of minimum 16 
amp rating) to be made available 

  
 Design details to be worked out in interface 

with S&TC design requirements. 
  
 Construction: 
3 phase AC power supply from alternative sources and 

diesel generator in UPS room with auto-change over 

switches. Input supply cables shall have route diversity 

 UG TVS   

1 Interface of S&TC 

System with Tunnel 

Ventilation (TVS) System 

UG (TVS) Contractor shall appropriately coordinate 

with S&TC Contractor to achieve the requisite 

functionalities  

 

The S&TC system shall prevent any train from leaving 

a station until the train ahead has arrived at the 

ventilation zone/section.  

 

It shall be possible for the controller from OCC to 

remove and restore the above restriction section by 

section 
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Item 

No. 

Item Description Underground Contractor S&TC Contractor  

The S&TC System shall provide an alarm to the 

SCADA system controlling the Tunnel Ventilation 

System 

 

5.4.4 Earthing and lightning protection to be provided by the Designated Tunnel Construction Contractor(s) and Civil Construction Contractor to 
meet the Interface Requirements of the S&TC Contractor 
 

5.4.4.1 Objectives 
 

Earthing points shall be provided by the Designated Tunnel Construction Contractor(s) and Civil Construction Contractor for all indoor S&TC installations 

to achieve the following objectives: 

 

(a) To provide the safety to the operating and maintenance personnel against the electric shock on account of any potential (voltage) appearing on 
exposed parts with respect to earth or due to electromagnetic or due to electrostatic induction. 

 

(b) To ensure safe and reliable operation of the equipment by limiting or eliminating the induced voltages and transients in the S&TC equipment. 
 

(c) To protect the equipment against build up of unduly high voltages; this may cause dielectric (Insulation) breakdown, or damage to equipment, or 
their components. 

 

(d) To serve as common voltage reference point wherever required.  
 

5.4.4.2 General Earthing Policy 
 

5.4.4.2.1 The Earthing system shall meet or exceed the requirements of IEEE 1100, NFPA 780 and IEC 62305 or relevant International standards. 
 

5.4.4.2.2 Earthing and other protection devices shall be designed by Designated Tunnel Construction Contractor(s), Civil Construction Contractor, S&TC 
Contractor to accomplish the following minimum requirements, but not be limited to: 
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(a) Protection of personnel and equipment from electrical hazards, including lightning. 
(b) Reduction in potential to system neutrals. 
(c) Reduction or elimination of the effects of electrostatic interference and electromagnetic interference arising from within the auxiliary electrical 

systems and other extraneous sources in the vicinity of S&TC installations 
(d) Provision of a proper earthing method for all equipment enclosures, cabinets, drawers, assemblies and sub-assemblies. 
(e) Provision of a clean zero-volt reference point where required.  

 

5.4.4.2.3 The earthing system shall be so designed by Designated Tunnel Construction Contractor(s) and Civil Construction Contractor so as to give earth 
resistance within the stipulated limits at all locations and under all climatic conditions. 

 
5.4.4.2.4 Any electrical joints in the earthing system shall be protected from moisture ingress by using proper wrapping, sealing with waterproof tape, or such 

other approved measures.  
 

5.4.4.2.5 For the purpose of measurement of earth resistance, a small interconnecting copper strip of appropriate cross-section shall be provided in the ring 
earth in a small accessible chamber so that the ring earth can be broken from the loop for testing. 

 

5.4.4.3 Stations area and OCC (Indoor Equipment)  
 

5.4.4.3.1 Clean Earth System 
 

“Clean Earth system means earth network for the use of particular systems which are not to be subjected to electrical interference from other 

systems.”  

 

There shall be separate and independent “Clean-Earths”; between train control equipment and other equipment (separate from system earth i.e. 

main electrical earth bus for other utilities). These earths shall cater for the S&TC Equipment to be provided inside the equipment rooms at the 

Station/Control center. These earths shall be brought inside the equipment rooms using insulated copper conductors and connected to the “Clean-

earth terminals” using isolating link. It shall provide full earth, fault protection facilities. A local “Clean- earth” bus shall be setup inside the equipment 

rooms by running a copper strip. The route chosen for the insulated clean earth conductor shall minimize inductive interference from power-supply 

cables and the main earth network. 

 

These “Clean-Earths” shall be designed so as to give not more than 0.5 Ohm resistance in dry condition. The earths shall make use of copper 

electrodes of appropriate size. The earthing electrodes for these equipment earths shall be kept at least 20m away from the “Main-Earth” provided 

for electrical systems & utilities. 
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5.4.4.3.2 Main Earth 
 

Apart from these clean earths, one earth point shall also be provided from the “Main-Earth” bus in each of the S&TC equipment rooms, Station 

Control room (SCR) and UPS/Battery room at the station OCC. This shall be used as the chasis earth. The value of this earth should not be more 

than 1.0 Ohm at any location and under any climatic condition.  

 

The Tunnel contractor and Civil Construction Contractor shall provide the earthing pits for clean earths and main earth and shall connect them up 

to the earthing terminals inside the rooms as above. S&TC Contractor shall set up earthing ring bus inside the operational rooms. Both the contractors 

shall jointly set up machinery to achieve the desired earth resistance values.   

 

5.4.4.4 Out Door Installations 
 

The following outdoor installations are required to be earthed: 

 

(a) Metallic sheath and armouring of all main cables at regular intervals; 
(b) Junction Boxes; 
(c) Radio Access Point posts; 
(d) Point machines; 
(e) Signals; and 
(f) Any other installation as may be necessary to cover complete scope of works under S&TC package  
 

An Earth bus shall be provided by the Designated Tunnel Construction Contractor(s) all along the wall of the tunnel. The earth bus shall be so designed 

so as to give an earth resistance of not more than One Ohm under dry condition. The earth bus shall be connected to a minimum of two earth pits, one 

on each side of the tunnel, if necessary; the additional earth pits may be made by Designated Tunnel Construction Contractor(s) in the Tunnel X-

passages. The earthing shall use Cu-electrodes in order to reduce corrosion & the maintenance efforts in the underground section. All the line side 

S&TC installations shall use this earthing bus. 

 

5.4.4.5 Guidelines for Transient Protection and Lightning Protection 
 

5.4.4.5.1 Despite the provision of earthing as specified above, failures of Solid State Electronic equipments do occasionally occur on account of finite earth 
resistance, particularly high voltage transients and also due to lightning. 
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5.4.4.5.2 Typically, transient & lightning are temporary, and are usually short duration, surge voltages of limited energy. Electronic equipment with high input 

impedance is inherently more susceptible to transients.   
 

5.4.4.5.3 Lightning Protection 
 

While the Station/Control center above ground structures shall be provided with lightning protection arrangements by Designated Tunnel 

Construction Contractor(s) and Civil Construction Contractor, the protection against lightning surges travelling through conductors into equipment's 

side shall be done by the S&TC Contractor using appropriate devices in accordance with the S&TC contract document and prevailing international 

practices. 
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5.5 INTERFACES WITH ROLLING STOCK (RS) CONTRACTOR 

 
5.5.1 Definition and Scope 

 

5.5.1.1 This specification describes the interface requirements between S&TC Contractor and 
Rolling Contractor.  
 

5.5.1.2 S&TC Contractor shall be the Lead Contractor and RS Contractor shall be the 
Participating Contractor.  
 

5.5.1.3 The Automatic train Protection (ATP) system shall issue the braking commands to the 
Rolling Stock when safety limits are exceeded or when over-speed is detected. The 
removal of traction power and the correct application of brakes shall be the 
responsibility of Rolling Stock Contractor. The ATP system shall be responsible for 
monitoring of speed and the issuing of braking commands when safety speed limits 
are exceeded. 
 

5.5.1.4 Parking brakes shall be provided by the Rolling Stock Contractor. The parking brakes 
shall be capable of holding a fully loaded stationary train on a 4% gradient under all 
track conditions, indefinitely.   
 

5.5.1.5 deleted 

 

5.5.2 Contractors’ Responsibilities 
 

5.5.2.1 This specification outlines the Contractors’ interface requirements, which are based on 
the Technical Studies carried out during the early stages of the Project.  
 

5.5.3 Train Operating Modes  

 
5.5.3.1 General System Description 

 
5.5.3.1.1 The train-borne Automatic Train Control (ATC) system will consist of Automatic Train 

Operation (ATO) system and Automatic Train Protection (ATP). The rolling stock 
shall be fitted with redundant ATC systems, complete in all respects. 

 
5.5.3.1.2 The Rolling Stock required for these lines shall be fitted with ATP/ATO system. The 

ATO system shall conform to Grade of Automation 2 (GOA2) as defined in IEC 
62290-1 2006.  

 
5.5.3.1.3 The Automatic Train Control (ATC) System shall be supplied by the S&TC 

Contractor, who shall be required to liaise closely with the Rolling Stock Contractor, 
in regard to the installation, testing and commissioning of the on-board Signaling and 
Train Control Equipment. 

 
5.5.3.2 Unattended Train Operation (UTO Mode) 

 
Deleted 

 

5.5.3.3 ATO (or Auto) Mode  
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5.5.3.3.1 The onboard equipment shall provide for Automatic Train Operation (ATO). In this 

mode, the train’s speed, motoring, coasting and braking within the parameters 
dictated by the ATP system will be performed by the on-board equipment without the 
train operator’s intervention. This operation shall include: 

 
(i) Automatic operation of trains between stations. 

 
(ii) The ATO system shall provide control for acceleration, deceleration 

and coasting of trains in such a manner that the specified schedule 
speed is achieved with minimum energy consumption. ATO shall also 
provide “All-Out Mode” of train operation to make up time loss to the 
extent possible by reducing the coasting period, in case train is not 
running in accordance with Time-Table. The ATO system shall also be 
responsible for the receipt of coasting request and passing of request 
to traction power equipment and also provide for acceleration and 
deceleration of the train when necessary. 
 

(iii) Automatic stopping of trains at platforms within a tolerance of ±300mm 
for 99.98% of station stops.  
 

(iv) Automatic opening of doors on the appropriate platform side(s) when 
the train is berthed.  

 
(v) Automatic closing of doors 

 
(vi) Prevent the train from starting if train doors are detected “not closed”. 

 
(vii) Receipt and implementation of control to skip one or more stations. 

 
(viii) CBTC system shall allow a train to enter a station platform only if the 

preceding train has a movement authority that shall allow it to fully 
leave the platform area and it has begun to move out of the station 
(i.e., within ATP constraints, train movement shall be controlled to 
minimize the likelihood of the train coming to a stop when only partially 
within the station platform limits). 

 
5.5.3.3.2 The trains under ATO operation shall always remain under ATP protection. Transfer 

from ATP to ATO mode and vice versa i.e. ATO to ATP mode shall be possible at 
any time. 

 

5.5.3.3.3 The ATO mode shall include Automatic Turn back (ATB) at the terminal stations 
including intermediate turn back stations. The Automatic turn back facility will be 
without driver and shall be provided at  

 

(a) platform of the terminal station  
(b) turn back track at rear of the terminal station  
(c) platform of intermediate turn back station. 

 
5.5.3.4 ATP (or Coded Manual) Mode 

 
5.5.3.4.1 The on-board equipment shall provide Automatic Train Protection (ATP). In this 

mode, the control of the train speed and braking within the parameters dictated by 
the ATP system shall be performed by the train operator.  

 
5.5.3.4.2 The ATP mode shall include: 
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(i) Identification and enforcement of maximum safe speed at which the 
train may operate, as deduced from the most restrcitive ATP 
conditions; 

 
(ii) Identification and display of actual speed, target speed, target 

distance, and the maximum safe speed; 
 

(iii) Identification and audible and visual warning when train is operating at 
a speed higher than the maximum safe speed. The equipment to 
provide audible and visible warnings shall be provided by S&TC 
Contractor and shall form part of DMI; 

 
(iv) Provision of an audible and visual warning to the train operator, when 

the system identifies that the train is operating at a speed in excess of 
the maximum safe speed; recognition of a delay of 2s for the train 
operator to react, and a service brake application should the train 
operator fail to reduce the speed below the maximum safe speed in a 
specified time. In the event of the service-braking rate being 
inadequate, an irrevocable Emergency Brake application shall be 
made, automatically; 

 
(v) Identifying the platform side of the train with the train berthed at a 

station. The system shall then enable the doors to be opened on that 
side; 

 
(vi) Receipt of a door closed signal indicating that all doors are closed and 

locked before the train may start. Loss of this signal shall cause the 
ATP system to initiate a brake application. 
 

5.5.3.4.3 Fallback Mode 

 
The ATP mode shall include a Fall-back Mode if the ATP trackside 
equipment or the radio infrastructure fails. In such case, the system 
shall use the axle-counter to detect the position of the faulty train, set 
protection area before and after the faulty train and command the train 
operation with the trackside signalling. The driver manually drives the 
train based on the display of the trackside signal and cab signal. 

 

5.5.3.5 Restricted Manual (RM) and Run-On-Sight (ROS) Mode   

 
5.5.3.5.1 Restricted Manual Mode (RM Mode) 

 
In RM mode, principally used in depots, the maximum train speed shall be 

controlled by the on-board ATP, to a limit not exceeding 25km/h. This mode shall 

be available only when the on-board ATP equipment is operational.  

 
5.5.3.5.2 Run-on-Sight Mode (ROS Mode) 



MAHA-METRO Part 2: Particular Specifications 

 

  Page 277 of 463 

 

 

 
ROS mode of operation shall be selectable by suitable means. In this 
mode, the maximum train speed shall be controlled by the on-board 
ATP, to a limit not exceeding 25km/h. This mode shall be available only 
when the on-board ATP equipment is operational. The running 
monitoring shall be the same as for RM. The ATP shall give Cab Signal 
indications as soon as the train reaches a track position where normal 
running can be resumed. The ATP authorizes the ROS request. 

 
5.5.3.6 Cut-out (or By-pass) Mode   

 
5.5.3.6.1 By-pass Mode shall be provided for use in the event of failure of the ATP system. In 

this mode, the train speed shall be controlled entirely by the train operator, to a limit 
adjustable between 15km/h and 25km/h. The RS Contractor shall provide equipment 
and means to ensure that the maximum train speed remains within the above limit 
when the Cut-out Mode is in effect under all circumstances.  

 

5.5.3.6.2 The ATP By-pass Mode shall be initiated by the train operator operating a Safety 
Cut-out Switch (SCS) and simultaneously breaking its seal. The operation shall be 
recorded by the on-board digital counter and TCMS. The SCS shall be provided by 
Rolling Stock Contractor. The on-board digital counter shall be provided by the S&TC 
Contractor. In this mode the train doors shall only be enabled and controlled 
manually.  

 
5.5.3.6.3 The availability of power supply to the ATC system during this mode will be decided 

during the design finalization. 

 
5.5.3.7 Deleted . 

 

5.5.3.8 Identification: Train Operating Mode, Train Description and Next Station 
Information etc. 

 
5.5.3.8.1 The S&TC Contractor shall provide a six-digit Train Identification Number (Train ID) 

to the RS Contractor. The first two digits shall identify a destination while the second 
two digits shall be a service identifier and the last two digits shall be serial 
number. RS Contractor shall accordingly use the relevant information such as 
names of intermediate stations, stopping pattern, station stop, door opening side 
information, skipping station information, keep door closed information, train going to 
depot information etc. for operation of on-train systems.   
 

5.5.3.8.2 Train ID shall be allocated to train at suitable place and shall be maintained until it 
finishes its service. It should be possible by the Employer to amend and / or modify 
the Train ID, subsequently, to suit the operational requirements. The S&TC 
Contractor and RS Contractor should provide necessary equipment and means for 
the same. RS Contractor shall provide suitable arrangement for Train Operator to 
view the information displayed on train information panel provided on front of the train 
and other display information inside the train from his seat. 
 

5.5.3.8.3 The RS Contractor and the S&TC Contractor shall exchange information (via 
Ethernet only) identifying the effective mode, the active or non-active status of each 
cab, the individual door status etc. The inputs shall be categorized as vital and non-
vital. The levels and form of these inputs shall be coordinated between the two 
Contractors. 

 
5.5.3.8.4 S&TC Contractor shall provide necessary inputs from the signaling system to the 

Telecom system identifying the required mode and status of active cab etc. RS 
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Contractor shall provide Rake ID and other relevant information as mutually decided 
to the telecommunication system provided by the Telecom Contractor. The levels 
and form of these inputs shall be coordinated among the Contractors.  
 

5.5.3.8.5 The RS Contractor shall log each time the mode is changed using the on-board 
TCMS equipment.  
 

5.5.3.8.6 In By-pass or Cut-out Mode or any other mode, external indication light shall flash or 
occult which will be finalized during design stage.  
 

5.5.3.8.7 The S&TC Contractor shall provide the necessary input signals (next station, 
destination station, origin station, information code, platform side information, 
triggering signal, etc.) to RS Contractor for displaying and making next station (pre-
recorded) announcements to passengers on-board. For this purpose, the RS 
Contractor shall provide the necessary hardware. Levels and protocols shall be latest 
protocol (via Ethernet only) as agreed between the two Contractors. 
 

5.5.3.8.8 For ATO operation, the necessary train command inputs including that for PWM 
signal shall be provided by the S&TC Contractor. The ATP/ ATO initiated PWM signal 
demands shall be redundant. The redundancy shall also be provided on TCMS side 
by RS Contractor. The level and form of these inputs shall be coordinated between 
the two Contractors viz. on board train control seamless transfer. If active TCMS fails 
of active cab all vital and non-vital information shall transfer to rear TCMS/active 
TCMS.   

 
5.5.4 Interface requirements between S&TC and RS Contractors 

 
5.5.4.1 General   

 
5.5.4.1.1 S&TC Contractor shall provide the Rolling Stock Contractor with the final list of 

equipments to be provided on the Rolling Stock. The sizes and weights of the ATP/ 
ATO equipment and antennae etc., to be mounted on the rolling stock shall also be 
provided as applicable. The location of the on-board cab equipment shall be mutually 
agreed between the Contractors so as to optimize seating & standing space duly 
considering maintainability and easy accessibility, however the on-board cab 
equipment shall not be placed in the under frame on account of maintainability 
issues. 
 

5.5.4.1.2 S&TC Contractor shall deliver to the Rolling Stock Contractor’s factories, all train 
borne ATC equipment, as applicable, and data to enable fitting and testing. 
Connector fixing and cable harnessing shall be done by the RS Contractor. Further, 
Schedule of delivering the train borne equipment shall be discussed between S&TC 
and Rolling Stock contractor prominently. 

 
Since the RS contractor is not finalized yet so taxes/custom duty payable 
on supply made to offshore factory of RS Contractor shall be separately 
reimbursed to Contractor as per actual on submission of necessary proof 
as acceptable to Maha-Metro. 
However, all the responsibility of shifting the equipment to Rolling Stock 
Contractor’s factory shall be of S&TC Contractor. 
 

5.5.4.1.3 The S&TC Contractor shall supply at Rolling Stock Contractor’s factory pre-wired 
equipment racks with appropriate connectors for all wiring terminating inside ATC 
enclosures, including wiring between ATC racks. S&TC Contractor with the details 
provided by the RS Contractor shall ensure that the exterior finish and colours of the 
respective equipment suitably harmonize with that of the cab and the vicinity. 
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5.5.4.1.4 Interfacing wiring for each module provided by the S&TC Contractor (including the 
interfacing wiring between S&TC and Telecom Contractors’ equipment) shall 
terminate in a quick disconnect robust plug connector suitable for traction 
applications, with direct cable connection as far as possible. All cable connectors 
shall be identified within the cubicle using robust cable markers with distinctive 
colours for identification of e.g. safety function cables. The requisite interface 
requirements between RS and Telecom will be dealt separately but shall be in 
accordance to meet applicable onboard hardware interface clauses between S&TC 
and Telecom contractor. 

 
5.5.4.1.5 For all relay contact interfaces, S&TC Contractor shall provide auto-contact jam 

detection and contact bounce elimination function to ensure proper operation of the 
system. Relays for safety functions shall comply with the appropriate internationally 
accepted standard specification. 
 

5.5.4.1.6 The S&TC Contractor shall provide the RS Contractor with the number of wires / 
Ethernet connections required between cars of a married pair and between married 
pairs to transmit signals from one end of the rake to the other end. Provision of 
redundancy and spares shall be catered for by RS Contractor for Train lines / 
Ethernet connections. 

 
For compatibility, the rolling stock and the train detection system (track circuits/axle 

counter), shall conform to EN 50238 (latest version) in conjunction with EN 50121 

series. 

 

5.5.4.1.7 Vehicle Control Circuits (VCC) shall be developed by the RS Contractor. during the 
design stage, all the vehicle control circuits incorporating the identified interfaces 
shall be provided to the S&TC Contractor. S&TC Contractor shall provide specific 
observations, if any, to the RS Contractor. The RS Contractor shall suitably 
incorporate these observations in the design. 
 

5.5.4.1.8 Screened cables for train borne signaling equipment shall be properly terminated so 
as to ensure that no return loops are formed to cause electrical noise. 
 

5.5.4.1.9 Train numbers between the two systems shall be so designed so as to ensure that 
requisite information of train / car / ATC / destination etc. is captured. 
 

5.5.4.1.10 RS Contractor to ensure that all signal inputs received from signaling equipment and 
output signals exported to signaling system shall be recorded and shall be available 
for retrieval for analysis / record. All signals (import/export between RS & signaling) 
shall generally be routed through TCMS. 
 

5.5.4.1.11 RS Contractor to ensure that all doors related and other safety / train control related 
signals including brakes, position of safety cut out switches, direction related relays, 
suspensions, obstruction on track etc. are communicated to the S&TC Contractor. 
However, this exchanged information shall not be hereby considered as exhaustive 
and be categorized as vital and non-vital. The levels and form of these inputs shall 
be coordinated between the two Contractors. 
  

5.5.4.1.12 S&TC Contractor shall define, as a part of interface, the signals (vital and non-vital) 
that will be provided by signaling train borne equipment. 
 

5.5.4.1.13 Provision of “Jog and Creep mode” operation with command to operate the train at 
specified reduced speed under degraded condition (e.g. aligning train in case of 
undershoot / overshoot of Normal Stopping Point within a limit) shall be addressed 
in the interface. 
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5.5.4.1.14 The RS Contractor and S&TC Contractor will jointly finalize a list of actionable 
command and responses for ATO and other modes of operation, which shall be 
available at Central Automatic Train Supervision (CATS) system at OCC / BCC as 
well as Local Automatic Train Supervision (LATS) system at Station Control Center 
(SCC). The two contractors shall also finalize the list of alarms and events for Rolling 
Stock monitoring and troubleshooting which shall be displayed on the Rolling Stock 
controller monitor of CATS system at OCC as well as on other suitable terminals in 
depot and on the line. 

 

5.5.4.1.15 The RS Contractor shall provide necessary signals to the S&TC Contractor for proper 
functioning of Platform Screen Door (PSD). The RS Contractor and S&TC Contractor 
shall interface for exchange of signals and develop protocol for proper working of 
Platform Screen Door (PSD). 
 

5.5.4.1.16 The system will broadly cater to Train Radio traffic, CBTC traffic and CCTV traffic by 
using following 3 separate radio system for communication between Train and 
wayside; 

 

(a) Radio system (Tetra) for Train radio traffic shall be supplied by Telecom 
Contractor for providing train information, status, Rake ID, alarm (pertaining 
to train-radio interface), train to OCC communication (vice versa). 

 

(b) Radio system (including on-board equipment) supplied by S&TC Contractor 
for CBTC traffic, specifically for all requisite signaling vital and non-vital 
functionalities for safe and controlled operational, onboard signaling 
data/status/information transfer to OCC, transfer of train borne critical alarms 
to OCC, Activation of OCC Remote control command, etc.  

 

(c) Radio system (including on-board equipment) supplied by S&TC Contractor 
for sending Train Operation event and fault data from TCMS to OCC 
periodically, recorded (on demand) and real time (automatic, in case of 
activation of associated critical alarm) CCTV footage to OCC, automatic 
transfer of TCMS data and recorded video (traffic and other data pertaining 
to passenger voice) in dedicated server located in OCC, advertisements 
(including video) from OCC to train etc.  

 

The details of sharing of the 3 radio systems for sending control and data 

information, CCTV recording or live footage, levels and protocols thereof, will be 

jointly agreed by Telecom, S&TC and RS Contractors. 

 
5.5.4.1.17 The interface plan shall address the procedures to be adopted for rescuing the 

immobile train on the line by coupling the failed train with a healthy train and 
subsequently clearing the line in either Pull/Push mode with healthy train.  
 

5.5.4.1.18 RS contractor shall provide CCTV cameras in the train which will cover cab, saloon, 
front of train, area for passenger initiated alarm, detrainment door etc. The CCTV 
cameras shall provide for minimum 120 hours of recording onboard. RS and S&TC 
contractors shall interface for control and data transfer of CCTV images from the train 
to OCC /BCC/ SCC on the ATS terminal and Large Video Screen. The hardware 
interface shall be furnished and installed by RS contractor. The CCTV signal shall 
be provided by RS contractor at a suitable port to S&TC contractor for transmission 
at OCC / SCC. There will be no processing of the CCTV data by the S&TC contractor. 
At OCC /BCC/ SCC, it shall be possible to select any camera onboard and view the 
recording live at any terminal/workstation. The Levels and protocols shall be agreed 
between the two contractors. 
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5.5.4.1.19 Integrated Testing and Commissioning 

 
The Rolling Stock, S&TC, PSD and Telecom Contractors shall perform System 

Integration Test and the tests shall include but not limited to traction and braking 

control, precision stopping, automatic turn back (ATB), jog & creep function, door 

operation, PSD, PA/PIS functioning test, & control for rolling stock monitoring & 

troubleshooting from OCC to train, OCC critical alarms and safety related test etc. 

 

5.5.4.1.20 The S&TC Contractor as a Lead Contractor shall prepare a comprehensive System 
integration testing plan, protocol & procedure and Operating Modes and Principle 
Document (OMPD). The RS Contractor, PSD Contractor and Telecom Contractor 
will assist the S&TC Contractor in preparation of these documents. The Traction 
Contractor will also assist the S&TC Contractor in preparation of the documents. 
Employer will provide necessary inputs such as standard operating procedure. The 
document shall establish the principles related to system and interface design under 
normal, degraded and emergency modes of operation. For each operating principle 
the document shall describe the scenario, action to be taken by operator and system 
in a structured process flow chart. 

 

5.5.4.1.21 The Rolling Stock Contractor with the help of S&TC Contractor shall prepare a 
comprehensive document for implementing various interfaces and shall have 
close interface with signaling contractor to prepare such documents by 
including: 

   

• List of all requisite RS remote control commands essentially be handled 
by Signaling system for the reference of OCC/DCC/RSC 

• List of all requisite RS critical alarms essentially be required to be sent to 
OCC/DCC/RSC by signaling system  

 

5.5.4.1.22 Train Event Recorder shall be provided by RS Contractor, designed to resist 
tampering, that monitors and records data on train speed, direction of motion, time, 
distance, throttle position, brake applications and operations (including service 
brake, emergency brake) equipped, cab signal aspect(s) etc. S&TC Contractor shall 
provide the requisite interface signals to RS for storage purpose. 

 

5.5.4.2 Rolling Stock Characteristics to be used by S&TC Contractor  

 
5.5.4.2.1 The S&TC system will work on moving block principle and the system shall be so 

designed to meet the headway requirements of trains, based on the characteristics 
of the vehicles to be furnished (Para 5.5.6) and the track geometry. The back-up 
(line-side) signaling (in ROS/RM/cut out mode) shall use the same axle counter as 
designed for the ATP working. RS Contractor shall provide traction and braking 
characteristics of the actual vehicles and S&TC Contractor must co-ordinate with RS 
Contractor to fine-tune the system design based on the traction and braking 
characteristics of the actual vehicles furnished. Acceptance tests of the signal system 
will use the actual vehicles supplied.  

 

Brake capacity of the rolling stock shall be used optimally to ensure its maximum 

utilization when full brake equipment is operational. In case of isolation of any brake 

system or bogie/car, RS Contractor shall furnish requisite information to S&TC 

Contractor to optimize the brake rate. 
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5.5.4.2.2 When operating in ATP Mode, a delay of 2s (programmable) shall be provided for 
the train operator to acknowledge a reduction in speed and begin to apply the brakes.  
 

5.5.4.2.3 The model for calculating the Safe Braking Distance (SBD) shall identify and take 
into account various systems’ response times and train operators’ reaction times. 
The design of S&TC system shall also take into account the effect of track geometry 
on the traction and braking characteristics. The RS Contractor shall furnish the 
Guaranteed Braking Rate (GBR) at the normal braking efficiency, and at the lowest 
braking efficiency permitted in service, including brake deterioration, to the S&TC 
Contractor. RS Contractor shall provide the speed/acceleration and speed/ tractive 
effort curves, for all loading conditions. The system shall be designed to optimize 
train performance to the best of its capability. 
 

5.5.4.2.4 The RS Contractor shall furnish as a minimum the rolling stock parameters to be 
used by the S&TC Contractor for designing the CBTC based ATP system, as set out 
in Para 5.5.6. RS Contractor shall also furnish a reasonable tolerance band for the 
identified performance parameters. RS Contractor shall ensure that all the trains 
supplied perform within the tolerance band. 

 
5.5.4.2.5 For any other information required by the S&TC Contractor, he shall co-ordinate with 

the RS Contractor. 
 

5.5.4.2.6 During the train operation, it may be desirable to optimize acceleration / deceleration 
on the basis of varying loads / line profile / intended rising & falling gradients at entry 
/ exit of the platforms. RS Contractor and S&TC Contractor shall resolve these issues 
during interface with the intention of optimizing train performance.  
 

5.5.4.2.7 RS Contractor and S&TC Contractor shall share all the interface signals so as to 
enable logging / recording of these signals / data by either of them. During the design 
if any other signal needs to be shared for the purpose as above, the same shall also 
be ensured by both contractors. Speed signal shall be shared by the S&TC 
Contractor if desired by RS Contractor for improving train performance. 
 

5.5.4.2.8 The RS Contractor shall provide facilities to detect any uncoupling, detachment 
and/or separation of detachable units of a train consist. Upon detection of an 
impromptu uncoupling, detachment or separation, an immediate emergency braking 
to stop shall be invoked on all units of the connected train.  

 

The ATC shall detect the unexpected uncoupling and establish appropriate limits of 

authority to prevent following trains from entering the area where the uncoupling has 

occurred. Consequently, an immediate alarm shall be raised and forwarded to the 

OCC.  

 
5.5.4.3 Signaling details to be used by RS Contractor 

 
5.5.4.3.1 The following data shall be provided: 

 
(i) The maximum power consumed by the S&TC Contractor’s equipment from 

the 110V DC supply under all specified operating conditions. 
(ii) The number of train wires / Ethernet connections required, and the function 

of each. 
(iii) All control logic outputs. 
(iv) Electrical characteristics of the interconnection cabling and wiring. 
(v) Sensitivity levels, and frequencies, which must be avoided. 
(vi) The specific heat load for air conditioning purposes. 
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(vii) The EMC / EMI requirements including the limiting value of psophometric 
current, to obviate interference in the operation of S&TC equipment 

(viii) Details of the provisions required to enable the bidirectional transference of 
data from the train to the wayside. 

 

5.5.4.4 ATC Equipment Cubicles 

 
5.5.4.4.1 The RS Contractor shall supply the ATC equipment cubicle enclosure(s). All 

supports, braces, mounting holes, cabling apertures, etc. required for mounting the 
cubicle and its equipment shall be properly coordinated between S&TC Contractor 
and RS Contractor to ensure secure mounting, and access. The cubicle(s) shall be 
resiliently mounted and suitably protected to the requisite IP level.  
 

5.5.4.4.2 To achieve the ATC control functions, the S&TC Contractor shall identify any 
interfacing circuits specifically required for ATC operation and liaise with the RS 
Contractor. These include but not limited to start, door control, motoring, coasting, 
braking and emergency brake commands. Door control circuit design shall allow 
opening of doors in standby position of mode selector under manual responsibility in 
case of non-availability of door opening authorization from the ATP, without losing 
the ATP mode. 
 

5.5.4.4.3 For train control circuits the S&TC Contractor shall respectively identify the voltage 
free contacts (Digital / analog / hardwire) to be provided by the RS Contractor, 
including the number and type of electrical signals required between the ATP/ATO 
equipment and the equipment provided by the RS Contractor. The Contractors shall 
co-ordinate to agree on levels and protocols for each such signal.  

 

5.5.4.4.4 As a minimum, all electronic equipment to be mounted on rolling stock, including 
those provided by S&TC Contractor shall comply with IEC 60571 (latest edition): 
Electronic Equipment used on Rail Vehicles, for design, manufacture and testing, 
and shall use components purchased against an internationally recognized quality 
assurance and reliability certification procedure. 

 

5.5.4.5 Antennae 

 

5.5.4.5.1 S&TC Contractor shall identify roof, bogie and under frame-mounted antennae, and 
associated disconnection box mounting brackets and location requirements to 
identify cable and conduit routes required to antennae as applicable. 
 

5.5.4.5.2 S&TC Contractor shall supply the necessary disconnection boxes, terminal blocks, 
cables and adaptation mounting brackets, flexible conduit assemblies complete with 
connectors and cables from antennae to the junction boxes.  
 

5.5.4.5.3 The RS Contractor shall provide the antenna mounting brackets, conduits, support 
or clamping arrangements to ensure security and reliability. 
 

5.5.4.5.4 The antenna system shall not contravene the kinematic envelope and fully meet the 
radio coverage requirements both for normal and reverse directions of train working.  

 
5.5.4.6 Speed Measurement Devices 

 
5.5.4.6.1 For each ATC equipment set (per driving cab), the S&TC Contractor shall supply to 

the RS Contractor for installation, axle mounting speed measurement devices and 
couplings, to be configured, and the data from them processed in such a way as to 
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achieve the objectives of Para 5.5.4.6.2 below in fail safe manner. The speed 
measurement devices shall be mounted on the axles, which shall be non-powered.  

 

5.5.4.6.2 The S&TC Contractor shall ensure that the speed measurement devices produce a 
signal, which reflects the true speed of the train (within ±1.0km/hr) under any 
operational, weather and track conditions including gradient, curvature and wheel 
spin/slide. The error in the speed measurement due to wear in wheel diameter shall 
be mitigated by automatic means or other safe methods. 
 

5.5.4.6.3 The S&TC Contractor shall supply the necessary disconnection and terminal blocks, 
device mounting brackets and plates, flexible conduit assemblies complete with 
connectors and cables from speed measurement devices to the junction boxes. The 
S&TC Contractor will supply all the mechanical fixing items like odometer, Antenna, 
pick up coil and cables required for ATC like cables for odometer, Antenna, Pick up 
coil etc. 
 

5.5.4.6.4 The RS Contractor shall provide for each speed measurement device mounting 
brackets, support or clamping arrangements to ensure security and reliability. 
 

5.5.4.6.5 The S&TC shall furnish the Zero Velocity detection apparatus (ZVR relay).  
 

5.5.4.6.6 S&TC Contractor shall provide speedometer indicating the actual speed, and with 
maximum safe speed. The design shall be acceptable to the Engineer. 
 

5.5.4.6.7 The Automatic Train Protection (ATP) system shall issue the braking commands to 
the rolling stock when safety limits are violated or when over-speed is detected. 
Removal of traction power and the correct application of brakes shall be the 
responsibility of RS Contractor. The ATP system shall be responsible for monitoring 
of speed and the issuing of braking commands when safety limits are exceeded. 

 

5.5.4.6.8 Parking brakes shall be provided by RS Contractor. The parking brakes shall be 
capable of holding a fully loaded stationary train on a 4% gradient under all track 
conditions, indefinitely. 
 

5.5.4.6.9 The S&TC Contractor shall furnish the RS Contractor with full mounting details, 
apertures, fixing holes, etc. 
 

5.5.4.6.10 S&TC Contractor shall furnished Neutral section information to RS contractor if 
required via Ethernet protocol only 

 

5.5.4.7 Train Operator’s Display 

 
5.5.4.7.1 The equipment on driver’s console used for ATO/ATP/RM/ROS modes shall be 

ergonomically placed. 
 

5.5.4.7.2 Indications to the train operator shall be displayed on the ATC Cab Display supplied 
by the S&TC Contractor. The train operator’s display will be composed of an 
integrated display screen. It shall incorporate as a minimum, but need not be limited 
to the following information: 

 

(i) Train description, (ID) including crew identification 
(ii) Target Distance  
(iii) Target Speed 
(iv) Service and Emergency Brake Initiation 
(v) Train docked 
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(vi) Train hold status 
(vii) Station dwell time available 
(viii) Departure order 
(ix) In ATP zone or not 
(x) ATP/ ATO  failure indications  
(xi) Skip Stop indication 
(xii) Door Open Indication (individual) 
(xiii) Maximum Permissible Safe Speed (MSS) in ATP,  and ATO Mode 
(xiv) Train stopped outside of expected stopping window 
(xv) Depot indication, when the train is identified as being in a depot    
(xvi) Axle locked indication, for axles on which ATC speed sensors are 

mounted 
(xvii) Door release available; indicating on which side(s) of the train the   doors 

may be opened. 
(xviii) Operating Mode 
(xix) PSD/PSG status  

 
5.5.4.7.3 During design stage, the RS and S&TC Contractors may have to interface to 

integrate TCMS/DMI inputs, if considered necessary to optimize the driving console 
in the cab for operation under GoA2. 

 

5.5.4.8 Interface between TCMS and Train Equipment 

 
5.5.4.8.1 The RS Contractor shall provide an on-board Train Control Management System 

(TCMS), to log the information from the ATP/ATO supplied by S&TC Contractor, in 
addition to the information shown in the Rolling Stock specification.  
 

5.5.4.8.2 Data stored in the TCMS shall be password protected. Levels and protocols shall be 
agreed between the two Contractors. Software for downloading the data from TCMS 
to maintenance terminal shall be provided by RS Contractor. RS Contractor shall 
also provide Windows compatible software and hardware for maintenance terminals 
for viewing the data logged in TCMS. It shall be possible to extract the TCMS & 
CCTV data remotely from OCC, BCC and DCC to a suitable terminal at OCC / BCC 
/ DDC through the radio provided by the S&TC Contractor.  
 

5.5.4.8.3 All the commands (including remote control commands from OCC) by the on-board 
ATP and ATO  system, to Rolling Stock equipment and the responses of the rolling 
stock equipment to these commands, shall be recorded in TCMS. 

 
5.5.4.8.4 The signals to be supplied from the TCMS to the equipment of S&TC Contractor shall 

be decided jointly between the Contractors. 

 
5.5.4.8.5 The TCMS shall be able to communicate Train Operation and Fault data to the 

wayside, the OCC / SCC / DCC on the rolling stock terminal using a radio link 
provided by S&TC Contractor. The data shall also contain identified train alarms. 
S&TC Contractors shall interface to make the data available to its destination in 
OCC/BCC/SCC/DCC. 

  

5.5.4.8.6 The interface shall ensure that TCMS receives necessary inputs from the on-board 
ATP system to enable TCMS to synchronize its clock with the system master clock. 
All the microprocessor/ micro-controller based on-train systems shall synchronize 
respective clocks with TCMS clock. 

 
5.5.4.9 Power Supply and Earthing Arrangements 
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5.5.4.9.1 Independent 110V dc power supply circuits, including positive and negative poles, at 

least three for ATC Equipment shall be provided by RS Contractor and there shall 
be no physical or electrical links between these power supply circuits. 
 

5.5.4.9.2 The RS Contractor shall provide dedicated earthing arrangements for the train borne 
ATC equipment. S&TC Contractor shall specify the earth impedance required. 
 

5.5.4.9.3 The power supply cable between the train power supply and the ATC equipment 
power equipment shall be segregated, as short as possible and directly connected 
to the supply without any intermediate connection.  

 
5.5.4.10 Other S&TC and RS Interfaces 

 
5.5.4.10.1 S&TC Contractor shall furnish RS Contractor with the interface required between the 

train radio system and the on-train public address system to allow on-board 
announcements to be made from the OCC. The interface shall provide the necessary 
means to enable OCC to initiate triggering of pre-recorded messages in the on-train 
public address system. 

 

5.5.4.10.2 The complete on-train public address system, and interface hardware, including the 
transmission link, and a communication panel shall be furnished by RS Contractor. 
Levels and protocols shall be agreed between the two contractors. 

 
5.5.4.10.3 The RS Contractors shall provide an On-Board TCMS to provide Rake ID to the 

Radio Equipment and also log the information from the Radio Equipment. RS 
Contractor shall provide Train ID to train radio through TCMS - Train Radio interface. 
The S&TC Contractor shall furnish the RS Contractor with the interface required 
between the train radio system and the on-board TCMS for recording the initiation, 
termination, and success or failure of emergency calls initiated by the train driver 
and/or OCC on the radio. The hardware interface shall be furnished and installed by 
the RS Contractor. Levels and protocols shall be agreed between the two 
Contractors. 

 

5.5.4.10.4 The TCMS shall be able to communicate TCMS alarms to OCC at predefined time 
interval and location as decided by Engineer, using a radio interface supplied by 
S&TC Contractor. S&TC Contractor shall interface with the Rolling Stock Contractor. 

 

5.5.4.10.5 Deleted (as is a repeat of 5.5.4.1.18). 

 

5.5.4.10.6 The RS & S&TC contractor shall ensure interface so that during emergency 
evacuation of passengers from a train unsafe conditions are not possible (e.g 
no train shall come on adjacent track etc.) Appropriate agreed scheme 
between the two contractors shall be submitted to the employer for approval. 

 

5.5.4.11 Factory Installation and Testing 

 
5.5.4.11.1 All the special equipment associated with the train borne ATC system including the 

interface cables / wires between the train borne ATC shall be designed and supplied 
by S&TC Contractor to the RS Contractor’s factory. Each contractor shall be aware 
of the locations of manufacturing plants, which could concurrently be manufacturing 
cars. 
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5.5.4.11.2 S&TC Contractor shall be responsible for providing all data and training of RS 
Contractor’s staff in all aspects of ATC installation and testing where applicable. The 
first set of ATC equipment shall be installed by the RS Contractor, under the 
supervision of the S&TC Contractor’s Engineer, including the wiring for the interface 
of the ATC equipment with Rolling stock. 
 

5.5.4.11.3 RS Contractor shall be responsible for installing wiring and equipment, and its testing 
on each car to the functioning standard agreed with S&TC Contractor. 
 

5.5.4.11.4 Testing of each car shall comply with the accepted international standards agreed 
between the Contractors as agreed with the Employer’s Engineer. Initial Integration 
tests (static and dynamic) shall be done at the rolling stock factory and carried out 
by the test personnel of the respective Contractors jointly. Further main line 
integration tests will required to be carried out to ensure all train control and telecom 
functions between OCC/BCC and Train which will be required to be done jointly by 
the RS Contractor, Telecom Contractor and S&TC Contractor at project site. Test 
certificate for the on-board equipment will be issued jointly by RS Contractor, 
Telecom Contractor and S&TC Contractor. The certificates will pertain to the 
respective areas of the contractor’s responsibility and shall be decided during the 
interface.  

 
5.5.4.11.5 The RS Contractor shall provide facilities for comprehensive static, dynamic, and 

interface tests between the Rolling Stock and S&TC systems at his premises. 
Dynamic interface tests may be done at RS Contractor’s premises or in depots. 
S&TC Contractor shall be responsible for the provision of special test equipment and 
instrumentation.  

 

5.5.4.11.6 In case of ATO, the integration test between RS Contractor and S&TC Contractor 
shall include tests on main line to confirm the realization of demanded acceleration 
and deceleration rate by ATO under various conditions. 

 
5.5.4.11.7 Should the need arise for modifications in the configurations of respective equipment 

or systems as a result of the integration test or otherwise, the scope of work and 
division of responsibility shall be jointly agreed amongst the two contractors and 
detailed procedure shall be developed. RS contractor shall provide the requisite 
manpower to monitor and/or implement the modifications on the rolling stock for work 
as required. 
 

5.5.4.11.8 The RS Contractor and S&TC Contractor shall fully associate and render all 
necessary support during type testing of the respective systems. Rolling stock type 
tests may require all out mode of operations in ATO mode as per the approved test 
specifications, the RS Contractor and S&TC Contractor will jointly finalize such test 
plans and schemes / operational modes and ensure the satisfactory completion of 
the type tests. 

 
5.5.4.12 EMC/EMI Interface 

 
5.5.4.12.1 Regarding electromagnetic interference, the S&TC Contractor shall provide a list of 

frequencies and other sensitive requirements to the RS Contractor, to enable him to 
avoid such frequency bands in his design, and to provide devices to isolate the 
source of emission wherever required. S&TC Contractor will have the first right of 
use for radio frequency 2.4GHz/5.8 GHz for CBTC application. 

 
5.5.4.12.2 RS and S&TC Contractors shall ensure that the emission and immunity level of their 

respective equipment meet the requirements of EN50121-3-1, EN50121-3-2 and EN 
50121-4. 
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5.5.4.12.3 RS Contractor shall ensure that the return current in the track at the specified 
frequencies does not exceed the values specified by S&TC Contractor.  
 

5.5.4.12.4 The Contractors shall also jointly develop a test plan detailing how the 
electromagnetic compatibility of Traction, S&TC and Telecom systems including 
Radio systems will be verified. The Contractors shall work together to assure that all 
electronic and electrical equipment on the rolling stock works properly without 
interfering with S&TC or Telecom sub-systems.  
 

5.5.4.12.5 The cable layout of the S&TC systems in the cable ducts provided by the RS 
Contractor shall be jointly agreed. The separation between S&TC cables and power 
cables of Traction 25kV ac voltage, 415V three phase AC, 230V AC single phase, 
110V DC or any other similar high voltage rating shall be in accordance with the 
international practice and jointly agreed. 
 

5.5.4.12.6 The cable ducts should be earthed at notionally at every 2m and also at the ends 
and should be in accordance with accepted international practices. 
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5.5.5 Scope of Interface 

 
5.5.5.1 The S&TC and RS Contractors shall co-ordinate interactively in order to achieve the functional and operational requirements of the system. The roles 

and activities of the two Contractors shall include minimum following but not limited to:  

 
SN Item S&TC Contractor RS Contractor 

1 On board ATP equipment To supply the equipment to the RS 

Contractor’s Works  

 

 

To provide space in the vehicle design for 

fixing and installation at the manufacturers 

facility by the RS Contractor under the 

supervision of S&TC Contractor to achieve 

overall functionalities.  

Provide the speed measuring sensor and 

odometer for non-ATC mode 

2 On board ATO equipment  

3 Antennae for ATP, ATS and TWC 

4 Speed measuring sensors and Speedometer 

for non-ATC mode 

5 ATC Cab Displays (Train Operators MMI) 

including special cables etc. 

6 Antennae for CBTC, CCTV / multimedia 

including special cables etc. 
To supply the equipment to the RS 

Contractor’s Works 

 

To provide in an agreed format as per the 

requirements of S&TC Contractor, space in 

the vehicle design for fixing and installation 

at the manufacturer’s facility, by the RS 

Contractor, under the supervision of the 

S&TC Contractor. 

8 Train lines / Ethernet connection Furnish required format for this information To provide as per S&TC requirement. 

9 Power supply and earthing for on-board 

ATP/ATO equipments  

Furnish required voltage values and earthing 

requirements to RS Contractor  

To provide the required voltages and 

earthing  

10 Logging of on-board information from 

ATP/ATO  

 

To co-ordinate with RS Contractor for signal 

levels and protocols. 

Provide the on-board data logger TCMS. All 

to and fro signals shall be logged in TCMS. 
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SN Item S&TC Contractor RS Contractor 

11 Interface between ATP/ATO with train 

braking and propulsion systems for 

automatic braking, acceleration and 

deceleration. 

ZVR & redundant EBR relays to be supplied 

by the S&TC Contractor. 

RS Contractor shall co-ordinate with the 

S&TC Contractor to agree on levels and 

protocols for interface signals. There shall be 

no delay in braking from RS during the 

transition from ED to friction brake at slow 

speed. 

12 System master clock Signaling Contractor to provide necessary 

inputs. 

Rolling Stock Contractor to synchronize 

TCMS clock with the system master clock. 

All sub-systems clock in Rolling Stock shall 

be synchronized with the TCMS clock. 

13 On board next station information to the 

passengers 

Shall provide necessary signals on-board to 

RS Contractor. 

Shall provide for necessary hardware 

interface, display for on-board PA system 

inside the cars. 

15 Climatic requirements for on board ATP/ATO 

equipments. 

 

To specify at an early date, the total heat 

load wattage, and maximum permitted 

temperature  

RS Contractor to provide Cab Air 

Conditioning installation to maintain a 

nominal temperature of 25°C. Suitable 

ventilation shall be provided by the 

Contractor for the backside area of the 

console. 

RS Contractor to provide conditioning air 

from the saloon to all relevant S&TC 

installations to maintain a nominal 

temperature of 25°C. Conditioned air 

ventilation shall be provided by the 

Contractor for the console. 
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SN Item S&TC Contractor RS Contractor 

17 EMI/EMC interface between the Rolling 

Stock Contractor and S&TC Contractor. 

S&TC Contractor shall advise EMI/EMC plan 

for ATP/ATO equipment to RS Contractor at 

early date. 

RS Contractor shall ensure the compliance 

of the requirements of S&TC Contractor for 

on board ATP/ATO  

18 Train Integrity Information Shall coordinate for necessary interface  Train integrity information will be provided by 

Rolling Stock to ATC onboard. 

19 On board equipment for CCTV image 

transmission to cab/OCC and BCC 

S&TC Contractor shall provide necessary 

equipment (except CCTV cameras and 

DMI) to on-board to RS Contractor for image 

transmission to OCC. 

Provide necessary Hardware at SCR, OCC 

and BCC to display CCTV images 

RS Contractor shall provide for necessary 

onboard cameras, display equipment and 

inter connections as well as space and 

appropriate interface/protocols for S&TC 

equipment. 

RS contractor will provide necessary 

software to display on HMI 

20 Neutral section Provide info to RS Contractor  Information shall be used by RS Contractor 

for TCMS data 

21 TCMS data to OCC & BCC Radio network to transmit data log from train 

to OCC & BCC  

Provide software related to TCMS 

transmission at maintenance terminal at 

OCC, BCC and DCC 

Hardware HMI and workstation at OCC 

and BCC for downloading log 

22 Restricting movement of train in case of 

emergency evacuation 

In case of emergency evacuation from 

front/rear door of trains, S&TC shall not 

allow train movement in either direction 

from the effected train location. 

Rolling Stock contractor shall provide 

necessary signal during this emergency 

evacuation from front/rear door to S&TC 

contractor 
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5.5.6 Rolling Stock Characteristics (Refer to Next version of combined interface documents) 

 

SN Description Parameter 

1 Train composition (two types viz. 3-car and 6-car) DM-T-DM (3-car) & 

DM-T-DM+DM-T-DM (6-car) or other 

configuration for 6-car 

2 Average Acceleration rate for crush loaded train on level tangent track shall be as under: 

• 0 kmph to 30 kmph  

• 0 to 60Kmph  

• 0 to 80Kmph 

 

1.0 m/s2  

0.60  m/s2. 

0.30 m/s2 

3 Service  braking rate from 85 kmph to 0 kmph for crush loaded train on level tangent track  1.0 m/s2 

4 Emergency braking rate from 85 kmph to 0 kmph for fully loaded train on level tangent track 1.3 m/s2 

5 The Emergency braking distance of 3- car train set with all bogie working under fully loaded 

condition  

245m 

6 Jerk Limiting Range  0.75 m/s3 

7 *Service Brake Response Time 2.0s 

8 *Emergency Brake Response Time 1.5s max 

9 *Service and Emergency Brake Release Time 2.5s 

10 Resistance to motion (formula, curve, starting resistance)  TR = 14.01 + 0.264V + 0.00191V2 N/t  for 

Elevated/At grade Section. (V in kmph)  
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SN Description Parameter 

11 Maximum Vehicle Overhang (in each end) 3625mm ± 125mm   

12 Maximum wheel diameter 860mm 

13 Minimum wheel diameter 780mm 

14 Safe train speed 95 kmph 

15 Never to exceed speed for train control system design Safe Train Speed (SN 14) with operating 

speed not usually exceeding 85 kmph 

16 Door opening and closing times  Open 2.5 s (Max.) 

Close 3.5 s (Max.) 

17 Tare weight Cars    116T for 3-car unit with weight of any car 

not exceeding 39T. 

18 No of axles per Car 4 

19 Maximum Axle Load 16 tonne 

20 Train length –  3 Car unit 67 m approximately 

 
Notes: 
1. All of the data in the above table are notional and indicative, and should be confirmed between the Contractors. The above data is not exhaustive, 
and full co-operation between Contractors is required.   
2. For the four items marked *, the timings are for a brake application from full release to 90% of full brake cylinder pressure, and for brake release from 
full brake cylinder pressure to 10%. 
 

5.6 INTERFACES WITH TELECOM CONTRACTOR 

 
5.6.1 Definition and Scope 
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5.6.1.1 This specification describes the interface requirements between S&TC and Telecom Contractors.  

 
5.6.1.2 S&TC Contractor shall be the Lead Contractor and TEL Contractor shall be the Participating Contractor.  

 
5.6.2 Contractors’ Responsibilities 

 
5.6.2.1 This specification outlines the Contractors’ interface requirements, which are based on the Technical Studies carried out during the early stages of the 

Project.  

 
5.6.3 Scope of Work 

 
5.6.3.1 Interface of S&TC System with Public Information Display System (PIDS)  

 
5.6.3.1.1 The Contractors shall interface for automatic display of train related information including train arrivals / departures and train length on pre-designated 

display boards. 
 

5.6.3.1.2 For each line, the Central ATS for a specific sector of the S&TC System shall send data to the PIDS to display train related information including train 
arrivals and departures and train length on pre-designated display boards throughout the platforms and the concourse of all stations. 
 

5.6.3.1.3 Based on the information received from the S&TC System, PIDS system will initiate and co-ordinate Train arrival / departure related PIDS message 
with the Public Announcement System. 
 

5.6.3.1.4 The PIDS will carry out time countdown based on the estimated real time data (minimum 3 train data) sent by the S&TC System and display the 
estimated train arrival and / or departure particulars. The estimated time to arrive and / or depart of the train(s) as shown on any display board will be 
updated automatically and will be corrected if necessary following a data update from the S&TC System. 
 

5.6.3.1.5 The pre-defined message displays will be triggered by the data sent by the S&TC system including message displays of non-stopping trains passing 
through the stations, train not in service and user defined message displays.  
 

5.6.3.1.6 The S&TC equipment at each station shall invoke the station PIDS control equipment to clear the designated row of the train arrival / departure 
information on the corresponding PIDS display boards subsequent to a train departure. 
 

5.6.3.1.7 The Contractors shall develop detailed interface document covering the hardware interface, list of messages, type and format of message to be 
displayed and the protocols to be followed for exchange of data between the two systems. Interface shall be designed for Central ATS and Local 
ATS. The detailed interface document shall be submitted for review of the Employer. 
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5.6.3.2 Interface of S&TC System with Passenger Announcement System (PAS)  

 
5.6.3.2.1 The Contractors shall interface for automatic announcement of train related information including train arrivals / departures and train length on the 

designated station platforms. 
 

5.6.3.2.2 Data shall be sent by the S&TC to the PAS System in a coordinated manner to broadcast predefined train information including train arrivals and 
departures on pre-designated display boards throughout the platforms of all stations. 
 

5.6.3.2.3 PAS announcements will be made to alert passengers of:  
 

(a) time schedules and deviations thereof; and  

(b) non-stopping trains based on the information received from the S&TC System.  

 
5.6.3.2.4 The PAS will carry out the time countdown based on the estimated time data sent by the S&TC System. The estimated time to arrive and/or depart 

of the train(s) will be stepped down automatically every minute and will be corrected, if necessary following a data update from the S&TC System. 
Interface shall be designed for Central ATS and Local ATS. 
 

5.6.3.2.5 The time countdown will be frozen when a train stops proceeding to the next stopping station, due to circumstance detectable by the S&TC System 
and relayed to the PAS. 
 

5.6.3.2.6 The pre-defined announcements will be triggered by the time countdown functions of the PAS or data sent by the S&TC System including 
announcement of non-stopping trains passing through the station. 
 

5.6.3.2.7 The Contractor shall develop detailed interface document covering the hardware interface, type and format of message to be displayed and the 
protocols to be followed for exchange of data between the two systems. The detailed interface document shall be submitted for review of the Employer. 

 
5.6.3.3 Interface of S&TC System with Radio System  

 
5.6.3.3.1 S&TC system shall interface with Train Radio for dynamic registration of Train identity numbers (TID) using the information provided by the ATS 

system. 
 

5.6.3.3.2 On-board ATP system shall interface with the Train radio to enable the Train radio automatically transmit alarm message to OCC, BCC & DCC 
whenever the mainline revenue Train has switched to Restricted Mode (RM) operation. This detection shall, however, be disabled for Trains operating 
in the depots. 
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5.6.3.3.3 As a minimum the RM operation indication shall appear on the Traffic Controller’s Radio Dispatcher Console and shall contain the Train Identity 
Number (TID), Rake ID, location from which it is originated (in terms of which Radio Base Station the alarm message was originally routed). The 
alarm message shall be time and date stamped. Radio Dispatcher Console shall be able to send an acknowledgement and initiate a call, both voice 
and short data message to the Train. This service shall operate regardless of whether the Train Operator or the target user is engaged in a voice or 
data call. 

 
5.6.3.3.4 Failure of the radio equipment shall not interrupt the normal operation of the Train borne S&TC equipment. 

 
5.6.3.3.5 The concerned contractors shall jointly develop detailed interface document covering the hardware interface, list of messages, type and format of 

message to be displayed and the protocols to be followed for exchange of data between the two systems. The detailed interface document shall be 
submitted for review of the Employer. 

 
5.6.3.4 Interface of S&TC System with Fiber Optic Transmission System (FOTS)  

 
5.6.3.4.1 FOTS system should provide the required dark fiber for the operation of S&TC system. The interface will be in Telecom Equipment Room at the 

optical distribution frame (ODF). Further patch cord/connection is to be extended from TER. 
 

5.6.3.4.2 The telecommunication contractor shall provide, for CBTC and CCTV, two different connections, from every station & depot to the OCC/BCC. The 
Telecom (FOTS) contractor shall guarantee, for this connections, the Level of Service required in terms of bandwidth, security, redundancy and QoS. 
The Telecom (FOTS) and S&TC contractor shall jointly agree on the Level of Service expected and his implementation at the interface level. 
 

5.6.3.4.3 The network for Communication Based Train Control System (CBTC) shall be separate. The dark fiber requirement for S&TC system shall be 
assessed and got allocated from the overall FOTS OFC network. 

 

5.6.3.5 Interface of S&TC System with Master Clock System 
 

5.6.3.5.1 Telecom Contractor shall provide NTP channels for synchronization of S&TC systems at OCC/ BCC and stations. Telecom Contractor shall provide 
Ethernet ports at FOTS equipment in the TER / CER. Same shall be extended and terminated to S&TC equipment by S&TC Contractor. 

 

5.6.3.6 Interface with Video Wall  
 

5.6.3.6.1 The input to projection module of Video Wall will be DVI-D to have a flicker free image on the Large Screen Graphics Wall. Other Input ports - HDMI, 
Analog RGBHV and Display port for multiple inputs connectivity. Telecom Contractor shall interface with S&TC Contractor to design and implement 
all Video wall interfaces. 
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5.6.3.7 Interface with S&TC Contractor for UPS Power Supply 
 

5.6.3.7.1 Three-Phase 415V AC supply from the UPS, to meet the requirement of Telecom, AFC, PSD and S&TC System shall be provided by S&TC Contractor 
in UPS (S&T) Room. Telecom Contractor shall extend the AC Power supply from UPS Rooms to TER/CER. 
 

5.6.3.7.2 Telecom Contractor shall work out actual load and circuit requirements for stations / Depot / OCC and shall submit the design of the AC power 
distribution systems for each stations /depot /OCC. 
 

5.6.3.7.3 Telecom Contractor to interface with S&TC Contractor for UPS power requirement for Telecom Racks and equipment at stations / OCC / BCC / Depot 
and Metro Head Office. 

 

Note: Above interface requirements are just indicative and not comprehensive. The contractors should follow the best practices of metro for the 

interface / integration during project execution  

 

5.6.3.8 Integrated testing and commissioning shall be jointly performed by RS Contractor, S&TC Contractor, Telecom Contractor and PSD/PSG Contractor as 
per Para 5.5.4.1.19. 

 

5.6.3.9 Refer to Para 5.4.4.1.20 regarding responsibility of Telecom Contractor for preparation of comprehensive System integration testing plan, protocol & 
procedure and Operating Modes and Principle Document (OMPD).  

 

5.6.3.10 Cyber Security 
 

5.6.3.10.1 Telecom Contractor shall engage a Cyber Security Consultant, who will recommend Cyber Security Guidelines complying the requirements of relevant 
standards. The S&TC Contractor shall be required to engage with designated Cyber Security Consultant at the early stage of design development. 
The S&TC Contractor shall consider the inputs of Cyber Security Consultant into their design and develop their System Safety & Cyber Security 
Assurance Plan and submit to MAHA-METRO for approval. 

 

5.6.3.10.2 The Contractor shall be fully responsible for compliance with Cybersecurity standards and implementation of their System Safety & Cyber Security 
Assurance Plan. Any cost associated with implementation of Cybersecurity guidelines are deemed to be included in the bid proposal.  
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5.6.3.11  Interface with station CCTV for activation of  Emergency Stop Plunger: The S&TC and Telecom Contractors shall interface among 
themselves for insuring panning of the nearby CCTV camera to activate ESP switch to enable SCR and OCC/BCC operator to view the 
incidence on CCTV workstation/LVS. 

 

5.7 INTERFACES WITH POWER SUPPLY CONTRACTOR  

 
5.7.1 Definitions and Scope 

 
5.7.1.1 This specification describes the interface requirements between S&TC Contract and Power Supply (PS) Contract(s). 

 
5.7.1.2 S&TC Contractor shall be the Lead Contractor and PS Contractor shall be the Participating Contractor.  

 
5.7.2 Contractors’ Responsibilities  

 
5.7.2.1 This specification outlines the Contractors’ interface requirements, which are based on the Technical Studies carried out during the early stages of the 

Project.  

 
5.7.3 Scope of Interface & Division of Responsibilities  

 

5.7.3.1 The S&TC Contractor and PS Contractor shall co-ordinate interactively in order to achieve the functional and operational requirements of the system. 
The roles and activities of the two Contractors shall include minimum following but not limited to:  

 

Item 

No. 

Item Description  PS Contractor  S&TC Contractors 

1 EMI/EMC study Shall perform EMC/EMI study duly considering the 

inputs provided by signaling contractor 

Shall provide inputs 

2 Cable support on 

viaduct  

Shall provide cable support on viaduct for signaling and 

telecom cables 

Shall provide requirements and coordinate 

3 Return current cables  Shall supply and install the negative current return 

cables with track in coordination with Train Control 

Contractor. 

Shall suitably coordinate to ensure the correct and safe 

connections. 
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Item 

No. 

Item Description  PS Contractor  S&TC Contractors 

4 Visual control panel Shall interface with Train Control Contractor to ensure 

visual and functional compatibility of the proposed Visual 

Control Panel (VCP) for SCADA at OCC/BCC . 

Shall provide details of the OCC layout and VCP 

design to PST contractor. VCP shall be provided by 

S&TC contractor in OCC/BCC.  

5 Centralized UPS in 

OCC/BCC 

All wiring / cabling and E&M works related to extension 

of power supply from Centralized UPS to the SCADA 

server room. 

 

Design: To advise requirement of power from 

Centralized UPS for SCADA purpose to Train Control 

Contractor 

Install Centralized UPS duly factoring in the 

requirements of power for SCADA purpose. 

6 SCADA / OCC / BCC / 

DCC design 

The SCADA for Power Distribution and Traction shall be 

done by PS Contractor. The PS Contractor shall co-

ordinate with the S&TC Contractor for the finalizing the 

ergonomic design of OCC. 

Shall lead the ergonomic design of OCC, SCR, DCC 

and BCC 

 

5.8 INTERFACES WITH TRACTION (OHE) CONTRACTOR  

 
5.8.1 Definitions and Scope 

 
5.8.1.1 This specification describes the interface requirements between S&TC Contract and OHE Contract(s). 

 
5.8.1.2 S&TC Contractor shall be the Lead Contractor and OHE Contractor shall be the Participating Contractor.  

 
5.8.2 Contractors’ Responsibilities  

 
5.8.2.1 This specification outlines the Contractors’ interface requirements, which are based on the Technical Studies carried out during the early stages of the 

Project.  

 
5.8.3 Scope of Interface & Division of Responsibilities  
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5.8.3.1 The S&TC Contractor and OHE Contractor shall co-ordinate interactively in order to achieve the functional and operational requirements of the system. 
The roles and activities of the two Contractors shall include minimum following but not limited to:  

 

Item 

No. 

Item Description OHE Contractor S&TC Contractors 

1 EMI/EMC study Shall coordinate performance of EMC/EMI study 

including considering the inputs provided by S&TC 

contractor 

Shall provide inputs 

Shall develop EM Management Plan 

2 Return current cables  Shall supply and install the negative current return 

cables with track in coordination with Train Control 

Contractor 

Shall suitably coordinate to ensure the correct and safe 

connections. 

3 Signals for insulated 

overlaps, booster 

transformer locations 

Shall provide the locations of insulated overlaps 

 

BT overlaps shall not be provided before a signal 

Shall install a signal to protect the insulated overlap to 

avoid entry of a train into the sub-sector ahead, when 

under shutdown. 

 

Shall avoid signal ahead of BT 

4 Signals for neutral 

section 

Shall provide location plan of neutral section Shall adjust the positioning of stop signals in such a 

way that a train starting from stop at a stop signal is 

able to achieve necessary speed to negotiate the 

neutral section, with power off, under its own 

momentum.  

5 Track circuiting details 

(if used as secondary 

detection system) 

Shall design bonding and earthing plan to suit the track 

circuiting details furnished by signaling contractor. 

 

Shall provide earthing and bonding. 

Shall furnish details of track circuits along the track. 

6 Connection of return 

conductor to rails 

through impedance 

bond or direct to rail 

Shall prepare typical connection drawings showing 

connection between RC and rail through impedance 

bond. 

 

Shall supply and install cables and connect them to RC 

side. 

Shall supply and install impedance bonds and make 

connection of the cable to impedance bond if required. 
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Item 

No. 

Item Description OHE Contractor S&TC Contractors 

 

In case direct connection to rail is required, OCS 

Contractor shall provide the connection to rail with 

exothermic welding. 

7 Signaling cable details Shall model the signaling cables suitably for EMC study Shall furnish specifications of signaling cables and 

their locations. 

8 Normal and short 

circuit currents levels 

in the OHE 

Shall advise  Shall consider in designs 

9 Location of track 

circuits / axle counter 

Shall consider in the designs Shall provide details (if track circuits / axle counters are 

used as fallback system) 

10 Bonding and earthing 

plan 

Shall design bonding and earthing plan to suit track-

circuiting details furnished by Signaling contractor 

Shall furnish requisite details 

11 Rail continuity bonds Shall provide rail continuity bonds, according to finalized 

bonding plan and in coordination with signaling 

contractor 

Shall provide details 

12 Impedance bonds (if 

required) 

Shall provide cables for continuity Shall supply and install impedance bonds 

13 Cross bonds Shall provide cross bonds, according to finalized 

bonding plan and in coordination with signaling 

contractor 

Shall provide details  

14 Insulated rail joints (if 

required) 

Shall consider the requirement in the earthing and 

bonding plan 

Shall provide details regarding locations of insulated 

rail joints on the mainline and in depots 

15 Signal locations Shall consider the details in the design Shall provide locations / chainages of signal posts 

16 OHE mast / structure 

locations 

Shall provide layout plans of OHE showing mast 

locations, wire staggers etc. 

Shall ensure that signals are mounted in locations 

where they are not hidden by OHE masts or other 

hardware  
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Item 

No. 

Item Description OHE Contractor S&TC Contractors 

17 Electrical clearances Shall provide layout plans of OHE system Shall coordinate to ensure minimum safe clearances 

between any signaling field installation and the live 

OHE part 

18 Power supply 

protection system and 

trip settings 

Shall advise the protection relay settings Shall ensure train control and signaling systems are 

designed suitably  

19 Operating Modes and 

Principle Document 

(OMPD) 

The OHE Contractor will also assist the S&TC 

Contractor in preparation of the documents. 

The S&TC Contractor as a Lead Contractor shall 

prepare a comprehensive Operating Modes and 

Principle Document (OMPD). The document shall 

establish the principles related to system and interface 

design under normal, degraded and emergency modes 

of operation. For each operating principle the 

document shall describe the scenario, action to be 

taken by operator and system in a structured process 

flow chart. 

20 DCS masts Shall share the LOP plan for coordination with S&TC 

Contractor’s wayside equipment  

 

The DCS antennae may be installed on OHE masts 

depending on EMC  

S&TC Contractor will provide chainages of DCS Radio 

Masts to Traction Contractor 

21 EMC The Contractors shall also jointly develop a test plan detailing how the electromagnetic compatibility of Traction, 

S&TC and Telecom systems including Radio systems will be verified. The Contractors shall work together to 

assure that all electronic and electrical equipment on the rolling stock works properly without interfering with S&TC 

or Telecom sub-systems. 

 

5.9 INTERFACES WITH PSD/PSG CONTRACTOR  

 
5.9.1 Definitions and Scope 
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5.9.1.1 This specification describes the interface requirements between S&TC Contract and PSD Contract(s). 

 
5.9.1.2 S&TC Contractor shall be the Lead Contractor and PSD Contractor shall be the Participating Contractor.  

 
5.9.2 Contractors’ Responsibilities  

 
5.9.2.1 This specification outlines the Contractors’ interface requirements, which are based on the Technical Studies carried out during the early stages of the 

Project.  

 
5.9.3 Scope of Interface & Division of Responsibilities  

 

5.9.3.1 The S&TC Contractor and PSD Contractor shall co-ordinate interactively in order to achieve the functional and operational requirements of the system. 
The roles and activities of the two Contractors shall include minimum following but not limited to:  
 

5.9.3.2 The train control system shall detect the status of PSD /PSG continuously and provide commands for the opening and closing of the PSDs/PSGs. 

 
5.9.3.3 In the event of a platform screen becoming unlocked when no train is located within the platform, emergency braking (EB) shall be initiated for trains 

within a predefined section approaching the station. A local manual reset by authorized personnel shall be required prior to the restoration of the 
operation. 
 

5.9.3.4 A train stationary at station platform shall not be permitted to move automatically until all platform screen doors relevant to the platform at which the 
train is located are proven to be correctly closed and locked. 
 

5.9.3.5 The ATP shall monitor the train and platform screen door in order to authorize their opening only if the following conditions are met: 
 

• Train speed is zero 

• Vehicle and platform screen doors are properly aligned within the allowable tolerances 

• The brakes have been properly applied (service brake or emergency brake) 

• The propulsion system is disabled 

• PSD /PSG doors proven closed and locked 
 

5.9.3.6 The S&TC and PSD/PSG contractors shall interface for the exchange of required signals in a failsafe manner. The level, duration and timing of the 
signal shall be interfaced between the S&TC and PSD/PSG contractor and put up for approval of Employer’s Engineer. 
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5.9.3.7 The facilities for controlling an emergency opening of platform screen doors either from the OCC, from the track side or from the platform side shall 
require, the minimum conditions to be fulfilled:  

 

• Local command from station master control room 

• Predefined track sections (covering, for both directions, approaching trains and trains which have started but not yet cleared the platform) 
around the platform screen door have been blocked. 

• Trains in predefined sections are at zero speed, and the service brake is applied. 

 
5.9.3.8 The S&TC Contractor and PSD/PSG contractor shall perform a comprehensive interface hazard analysis in accordance with the relevant system safety 

and assurance standards.  
 

5.9.3.9 The PSD/PSG contractor shall forward all alarms and events regarding any defective status of the PSD/PSG to the Train Control system viz. door failed 
to close or open before a preset time after door close or open command is issued, PSD/PSG power supply failure, PSD/PSG system failure, manual 
override of the opening of the doors and any other alarms and events for troubleshooting & maintenance. 
 

5.9.3.10 Both contractors shall ensure that the equipment and its associated devices are immune to EMI/RFI and do not cause EMI/RFI problems to 
other systems. 

 

5.9.3.10.1 Integrated Testing and Commissioning 
 

Integrated testing and commissioning shall be jointly performed by RS Contractor, S&TC Contractor, Telecom Contractor and PSD/PSG Contractor 
as per Para 5.5.4.1.19. 

 

5.9.3.10.2 Refer to Para 5.4.4.1.20 regarding responsibility of PSD/PSG Contractor for preparation of comprehensive System integration testing plan, protocol 
& procedure and Operating Modes and Principle Document (OMPD).  

 

5.10 INTERFACES WITH TRACK CONTRACTOR  

 
5.10.1 Definitions and Scope 

 
5.10.1.1 This specification describes the interface requirements between S&TC Contract and Track Contract(s). 

 
5.10.1.2 S&TC Contractor shall be the Lead Contractor and Track Contractor shall be the Participating Contractor.  
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5.10.2 Contractors’ Responsibilities  

 
5.10.2.1 This specification outlines the Contractors’ interface requirements, which are based on the Technical Studies carried out dur ing the early stages 

of the Project. The interface between S&TC Contractor and Track Contractor(s) will be for both ballasted and ballastless tracks. 

 
5.10.3 Scope of Interface & Division of Responsibilities  

 

5.10.3.1 The S&TC Contractor and Track Contractor shall co-ordinate interactively in order to achieve the functional and operational requirements of 
the system. The roles and activities of the two Contractors shall include minimum following but not limited to:  

 

Item 

no. 

Subject Track Contractor(s) S&TC Contractor 

1. Electrical properties of 

track assemblies 

Shall provide the same so as to meet electrical 

requirements of S&TC Contractor. 

Shall furnish the electrical requirements for track 

circuits / axle counters. 

2 As planned and As 

built track alignment & 

profile plans 

Shall provide the same giving the details of curves & 

gradients and also civil speed restrictions. 

Shall incorporate the same in S&TC System design.  

 

There would be multiple iterations of alignment plan 

and S&TC Contractor shall consider such eventualities 

and shall be responsible for feeding partially 

developed alignment plan including multiple iterations 

in line with the actual progress of the project.  

3. Turn out assemblies 

and their mounting & 

driving arrangements 

Shall supply and install the Turnout assemblies and 

provide for the mounting arrangements/foundations 

for point machines including second drive 

arrangements. 

Shall co-ordinate with Track Contractor(s) on design 

and mounting of the Turnout assemblies including 

point machines. Furnish and install the point machines 

suitable to drive the turnouts. 
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Item 

no. 

Subject Track Contractor(s) S&TC Contractor 

Co-ordinate with Track Contractor(s) for design & 

installation of second drive arrangements. 

4. Insulated glued joints/ 

Insulated fish Plated 

joint 

Shall supply and install the insulated glued joints/ 

Insulated fish plated joint at the designated locations 

as per requirements of S&TC Contractor. 

Shall furnish the requirement and locations of all 

insulated glued joints/ insulated fish plated joints to 

Track Contractor(s). 

5. Insulated Nylon joints 

(In case the provision 

of glued joints is not 

feasible) 

Shall cut the rail and install the Insulated Nylon joints 

at the designated locations as per requirements of 

S&TC Contractor. 

Shall supply and identify the locations of Insulated 

Nylon joints to Track Contractor(s). 

6. Scope of Supplies Shall supply & install all track assemblies & Track 

fasteners, turnouts, all stretcher bars (except leading 

stretcher bar), second drive with all accessories, 

wherever required, for second pull. The design of 

second drive arrangement shall be co-ordinated and 

interfaced with S&TC Contractor to ensure full 

compatibility. 

S&TC Contractor shall supply & install the point 

machines, leading (1st) stretcher bar & co-ordinate with 

Track Contractor(s) for design and installation of 

second drive arrangement. 

 

Shall supply locking arrangement for second drive, if 

required. 

7. Testing of rail-to-rail, 

rail to sleeper and 

insulated joints 

Shall arrange the testing of individual components 

before installation, preferably at the supply stage. 

The track form/ structure (including the rail surface) as 

installed shall be thoroughly cleaned to an acceptable 

standard as approved by the Employer’s Engineer 

immediately after installation and as required thereafter 

to maintain the standard until the commencement of 

“Service Trials”, so as to provide adequate levels of 

electric insulation and rail surface quality for the correct 

Shall arrange testing after installation.  

 

Shall co-ordinate closely with Track Contractor(s) 

during installation. 



MAHA-METRO Part 2: Particular Specifications 

 

  Page 307 of 463 

 
 

Item 

no. 

Subject Track Contractor(s) S&TC Contractor 

performance of S&TC equipment’s under the prevailing 

climatic & environmental conditions. 

8. Track crossing of 

Cables 

Shall provide cut-outs in the track plinth on ballast less 

track, at regular intervals. 

Shall provide all track crossings including pipes and 

support and/ or drilling of holes in the plinth. 

9. Installation of 

trackside equipments, 

signal posts. 

Shall co-ordinate with S&TC Contractor to ensure the 

compliance of schedule of dimensions.  

Shall furnish the final sizes of trackside equipment's 

and co-ordinate with Track Contractor(s) to ensure the 

compliance of schedule of dimensions. 

10. Track connections Shall co-ordinate with S&TC Contractor for track circuit 

bonding cables / axle counter fixtures and point 

machine connections with track. 

Shall supply and install track circuit bonding cables / 

axle counter fixtures and point machine connections 

with track in co-ordination with Track Contractor(s).  

Shall fix bonding cables on sleepers on the ballasted 

track to prevent damage during tamping. 

11. 

 

Installation of points 

operation mechanism  

Shall provide proper gauge, housing of points and 

opening of switches and carry out all other works as 

required to make the point suitable for installation of 

point machine by S&TC Contractor. 

Shall check the proper gauge, housing of points and 

operating of switches and all other items necessary 

from signalling point of view, S&TC Contractor shall 

make necessary adjustment to points operating 

mechanism as required by track contractor(s) at the 

time of track parameters correction and tamping of 

ballasted turnouts. 

12. Testing of points and 

crossings 

Jointly test with S&TC Contractor during installation 

and while commissioning of point machines and during 

integrated testing & commissioning and rectify all 

defects pertaining to track, if any, identified during 

testing and commissioning of points. 

Jointly test with track contractor(s) during installation 

and while commissioning of point machines and during 

integrated testing & commissioning. 
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Item 

no. 

Subject Track Contractor(s) S&TC Contractor 

13 Track form 

reinforcement 

insulation 

Track installation methodology in terms of insulation 

requirements for longitudinal / transverse 

reinforcement bars and holding down bolts / dowels 

shall be proposed and adhered to during track 

installation according to S&TC Contractor’s 

requirements. 

Shall review the methodology and confirm the 

locations and extents where reinforcement insulation 

is required. Further shall ensure that the same is 

provided before the track bed is cast. 

14 Overrun protection Provide sufficient track length for accommodating the 

trains as required by S&TC Contractor. 

Determine the track length required at all terminus, 

sidings, turn back facilities and stabling tracks for 

accommodating the trains 

15 Buffer Stop Signals Shall supply and install the buffer stops at terminal 

stations and other locations in co-ordination with S&TC 

Contractor 

Shall co-ordinate with Track Contractors for installation 

of Buffer Stop Signals 
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CHAPTER 6 

 

6.0 ROLLING STOCK INTERFACES 
 

6.1 INTERFACES WITH STATION CONTRACTORS 

 
Refer to Para 2.2 
 

6.2 INTERFACES WITH VIADUCT CONTRACTORS 

 
Refer to Para 3.2 
 

6.3 INTERFACES WITH DEPOT CONTRACTORS 

 
Refer to Para 4.2 

 

6.4 INTERFACES WITH S&TC CONTRACTOR 

 

Refer to Para 5.5 
 

6.5 INTERFACES WITH TELECOM CONTRACTOR 

 
6.5.1 Definition and Scope 

 

6.5.1.1 This specification describes the interface requirements between Telecom Contractor and Rolling Contractor.  
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6.5.1.2 For these interfaces, S&TC Contractor shall be the Lead Contractor and both RS and Telecom Contractors shall be the Participating Contractors.  

 

6.5.2 Contractors’ Responsibilities 
 

6.5.2.1 This specification outlines the Contractors’ interface requirements, which are based on the Technical Studies carried out during the early stages of the 
Project.  

 
6.5.3 Interface requirements between RS and Telecom Contractors 

 
6.5.3.1 General   

 
6.5.3.1.1 Telecom Contractor shall provide the Rolling Stock Contractor with the final list of equipments to be provided on the Rolling Stock. The sizes and 

weights of the radio on-board cab equipment and antennae etc., to be mounted on the rolling stock shall also be provided as applicable. The location 
of the on-board cab equipment shall be mutually agreed between the Contractors so as to optimize seating & standing space duly considering 
maintainability and easy accessibility, however the on-board cab equipment shall not be placed in the under frame on account of maintainability 
issues. 
 

6.5.3.1.2 Telecom Contractor shall deliver to the Rolling Stock Contractor’s factories, all train borne radio equipment and other equipment to enable fitting and 
testing. Connector fixing and cable harnessing shall be done by the RS Contractor. Further, Schedule of delivering the train borne radio equipment 
shall be discussed between Telecom and Rolling Stock contractor prominently. 
 

6.5.3.1.3 Telecom Contractor shall supply pre-wired train radio (Tetra) equipments with appropriate connectors for all wirings and the Train Radio Control 
Panel at the RS Contractor’s factory. Telecom Contractor with the details provided by the RS Contractor shall ensure that the exterior finish and 
colours of the respective equipment suitably harmonize with that of the cab and the vicinity. 
 

6.5.3.1.4 Interfacing wiring for each module provided by Telecom Contractor including the interfacing wiring between S&TC and Telecom Contractors’ 
equipment (as per agreement between S&TC and Telecom contractor to meet the requisite onboard hardware interface requirements) shall terminate 
in a quick disconnect robust plug connector suitable for traction applications, with direct cable connection as far as possible. All cable connectors 
shall be identified within the cubicle using robust cable markers with distinctive colours for identification of e.g. safety function cables. 
 

6.5.3.1.5 For all relay contact interfaces, Telecom Contractor shall provide auto-contact jam detection and contact bounce elimination function to ensure proper 
operation of the system. Both Telecom and RS contractors shall have consent that relays used for vital functions shall comply with the appropriate 
internationally accepted standard specification. 
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6.5.3.1.6 The Telecom Contractor shall provide the RS Contractor with the number of wires / Ethernet connections required between cars of a married pair 
and between married pairs to transmit signals from one end of the rake to the other end. Provision of redundancy and spares shall be catered for by 
RS Contractor for Train lines / Ethernet connections. 
 

6.5.3.1.7 Vehicle Control Circuits (VCC) shall be developed by the RS Contractor. During design stage, all the vehicle control circuits incorporating the identified 
interfaces shall be provided to the Telecom Contractor, as applicable. Telecom Contractor shall provide specific observations, if any, to the RS 
Contractor. The RS Contractor shall suitably incorporate these observations in the design. 
 

6.5.3.1.8 Screened cables for train borne telecom equipment shall be properly terminated so as to ensure that no return loops are formed to cause electrical 
noise. 
 

6.5.3.1.9 RS Contractor to ensure that all signal inputs received from telecom equipment and output signals exported to telecom system shall be recorded and 
shall be available for retrieval for analysis / record. All signals (import/export between RS & Telecom) shall generally be routed through TCMS. 
 

6.5.3.1.10 Telecom Contractor shall define, as a part of interface, the signals that will be provided by telecom train borne equipment. 
 

6.5.3.1.11 Radio system (Tetra) for Train radio traffic shall be supplied by Telecom Contractor for providing train information, status, Train ID, Rake ID, alarm 
(pertaining to train-radio interface), train to OCC communication (vice versa). However, the exchanged information shall not be hereby considered as 
exhaustive, thus requisite interface requirement and protocols shall be agreed between RS and Telecom contractors. 
 

6.5.3.1.12 Integrated Testing and Commissioning 
 

Integrated testing and commissioning shall be jointly performed by RS Contractor, S&TC Contractor, Telecom Contractor and PSD/PSG Contractor 
as per Para 5.5.4.1.19. 

 
6.5.3.2 Train ID and Rolling Stock characteristics  

 
6.5.3.2.1 Apart from Rake ID provided by TCMS to Train Radio, other requisite information such as train configuration / Car type / Active cab / Mode of operation 

of ATC / Position of Mode Selector etc. shall also be interfaced. However, the exchanged information shall not be hereby considered as exhaustive, 
thus requisite interface requirement and protocols shall be agreed between RS and Telecom contractors. 
 

6.5.3.2.2 S&TC Contractor shall also provide necessary inputs from the signaling system to the Telecom system identifying the required mode and status of 
active cab etc. The levels and form of these inputs shall be coordinated among the S&TC, RS and Telecom Contractors.  
 

6.5.3.2.3 Train Radio system shall receive the status of Train Integrity / Train divided from TCMS for configuring the respective hierarchy of both onboard train 
radio system accordingly for the utility of OCC for rescuing the immobile train either Pull or Push mode with healthy train. 
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6.5.3.3 Telecom details to be used by RS Contractor 

 
6.5.3.3.1 The following data shall be provided: 

 
(i) The maximum power consumed by the Telecom Contractor’s equipment from the 110V DC supply under all specified operating condit ions. 
(ii) The number of train wires / Ethernet connections required, and the function of each. 
(iii) All control logic outputs. 
(iv) Electrical characteristics of the interconnection cabling and wiring. 
(v) Sensitivity levels, and frequencies, which must be avoided. 
(vi) The specific heat load for air conditioning purposes. 
(vii) The EMC / EMI requirements including the limiting value of psophometric current, to obviate interference in the operation of telecom 

equipment 
(viii) Details of the provisions required to enable the bidirectional transference of data from the train to the wayside. 

 

6.5.3.4 Radio Equipment Cubicles 

 
6.5.3.4.1 The RS Contractor shall supply the Train Radio equipment cubicle enclosure(s). All supports, braces, mounting holes, cabling apertures, etc. required 

for mounting the cubicle and its equipment shall be properly coordinated between Telecom Contractor and RS Contractor to ensure secure mounting, 
and access. The cubicle(s) shall be resiliently mounted and suitably protected to the requisite IP level.  
 

6.5.3.4.2 Telecom contractor shall identify any interfacing circuits specifically required for Train Radio operation and liaise with RS contractor. These include 
but not be limited to the status of active and rear cab, Deadman activation, Driver desk cover open/close etc. However, the exchanged information 
shall not be hereby considered as exhaustive, thus requisite interface requirement and protocols shall be agreed between RS and Telecom 
contractors. 
 

6.5.3.4.3 Telecom Contractor shall identify the voltage free contacts to be provided by the RS Contractor, including the number and type of electrical signals 
required between the telecom equipment and the equipment provided by the RS Contractor. The Contractors shall co-ordinate to agree on levels and 
protocols for each such signal.  
 

6.5.3.4.4 As a minimum, all electronic equipment to be mounted on rolling stock, including those provided by TEL Contractor shall comply with IEC 60571: 
Electronic Equipment used on Rail Vehicles, for design, manufacture and testing, and shall use components purchased against an internationally 
recognized quality assurance and reliability certification procedure. 

 

6.5.3.5 Antennae 
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6.5.3.5.1 Telecom Contractor shall identify roof, bogie and under frame-mounted antennae, and associated disconnection box mounting brackets and location 
requirements to identify cable and conduit routes required to antennae as applicable. 
 

6.5.3.5.2 Telecom Contractor shall supply the necessary disconnection boxes, terminal blocks, cables and adaptation mounting brackets, flexible conduit 
assemblies complete with connectors and cables from antennae to the junction boxes.  
 

6.5.3.5.3 The RS Contractor will provide the antenna mounting brackets, conduits, support or clamping arrangements to ensure security and reliability. 
 

6.5.3.5.4 The antenna system shall not contravene the kinematic envelope and fully meet the radio coverage requirements both for normal and reverse 
directions of train working.  

 
6.5.3.6 Power Supply and Earthing Arrangements 

 
6.5.3.6.1 Independent 110V dc power supply circuits, including positive and negative poles for Train Radio Equipment shall be provided by RS Contractor and 

there shall be no physical or electrical links between these power supply circuits. 
 

6.5.3.6.2 The RS Contractor shall provide dedicated earthing arrangements for the train borne radio equipment. Telecom Contractor shall specify the earth 
impedance required. 
 

6.5.3.6.3 The power supply cable between the train power supply and the radio train borne equipment power equipment shall be segregated, as short as 
possible and directly connected to the supply without any intermediate connection.  

 
6.5.3.7 Train Radio and TCMS Interfaces 

 

6.5.3.7.1 The RS Contractor shall provide an on-board Train Control Management System (TCMS), to log the information from the Train Radio equipments 
supplied by Telecom Contractor, in addition to the information shown in the Rolling Stock specification.  
 

6.5.3.7.2 The signals to be supplied from the TCMS to the equipment of Telecom Contractor shall be decided jointly between the Contractors. 
 

6.5.3.7.3 Telecom Contractor shall furnish RS Contractor with the interface required between the train radio system and the on-train public address system to 
allow on-board announcements to be made from the OCC. The interface shall provide the necessary means to enable OCC to initiate triggering of 
pre-recorded messages in the on-train public address system. 
 

6.5.3.7.4 The complete on-train public address system, and interface hardware, including the transmission link, and a communication panel shall be furnished 
by RS Contractor. Levels and protocols shall be agreed between RS and Telecom contractors.  
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6.5.3.7.5 The RS contractors shall provide an On-Board TCMS to provide Rake ID to the Radio Equipment and also log the information from the Radio 
Equipment. RS Contractor shall provide Train ID to train radio through TCMS - Train Radio interface. 
 

6.5.3.7.6 The Telecom Contractor shall furnish the RS Contractor with the interface required between the train radio system and the on-board TCMS for 
recording the initiation, termination, and success or failure of emergency calls initiated by the train driver and / or OCC on the radio. The hardware 
interface shall be furnished and installed by the RS Contractor. Levels and protocols shall be agreed between the two Contractors. 
 

6.5.3.7.7 Telecom contractor and RS contractor shall interface required between the train radio system and the on-board TCMS for recording the initiation, 
termination and success or failure of emergency calls initiated by passengers to OCC / Train operator. The initiation of this passenger call shall 
automatically focus a CCTV camera on the passenger and raise concern alarm along with a prompt on a suitable terminal of OCC / SCC / Train 
operator (TCMS / HMI). The hardware interface shall be furnished and installed by RS contractor. 

 

6.5.3.8 Factory Installation and Testing 

 
6.5.3.8.1 All the special equipment associated with the train borne radio system including the interface cables / wires between the Train Radio shall be designed 

and supplied by Telecom Contractor to the RS Contractor’s factory. Each contractor shall be aware of the locations of manufacturing plants, which 
could concurrently be manufacturing cars. 
 

6.5.3.8.2 Telecom Contractor shall be responsible for providing all data and training of RS Contractor’s staff in all aspects of Train Radio installation and testing 
where applicable. The first set of Train Radio equipment shall be installed by the RS Contractor, under the supervision of the Telecom Contractor’s 
Engineer, including the wiring for the interface of the radio equipment with Rolling stock. 
 

6.5.3.8.3 RS Contractor will be responsible for installing wiring and equipment, and its testing on each car to the functioning standard agreed with Telecom 
Contractor. 
 

6.5.3.8.4 Testing of each car shall comply with the accepted international standards agreed between the Contractors as agreed with the Employer’s Engineer. 
Initial Integration tests (static and dynamic) shall be done at the rolling stock factory and carried out by the test personnel of the respective Contractors 
jointly. Further main line integration tests will be required to be carried out to ensure all train control functions and telecommunications between OCC 
and Train, which will be required to be done jointly by the RS Contractor, Telecom Contractor and S&TC Contractor at project site. Test certificate for 
the on-board equipment will be issued jointly by RS Contractor, Telecom Contractor and S&TC Contractor. The certificates will pertain to the 
respective areas of the contractor’s responsibility and shall be decided during the interface.  

 
6.5.3.8.5 The RS Contractor shall provide facilities for comprehensive static, dynamic, and interface tests between the Rolling Stock, S&TC and Telecom 

systems at his premises. Dynamic interface tests may be done at RS Contractor’s premises or in depots. Telecom Contractor shall be responsible 
for the provision of special test equipment and instrumentation for his part. 
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6.5.3.8.6 Should the need arise for modifications in the configurations of respective equipment or systems as a result of the integration test or otherwise, the 
scope of work and division of responsibility shall be jointly agreed amongst the two contractors and detailed procedure shall be developed. RS 
contractor shall provide the requisite manpower to monitor and/or implement the modifications on the rolling stock as required. 
 

6.5.3.8.7 The RS Contractor and Telecom Contractor shall fully associate and render all necessary support during testing of the respective systems. RS 
contractor and Telecom contractor will jointly finalize test plans and schemes / operational modes and ensure the satisfactory completion of all 
requisite interface tests. 

 
6.5.3.9 EMC/EMI Interface 

 
6.5.3.9.1 RS and Telecom Contractors shall ensure that the emission and immunity level of their respective equipment meet the requirements of EN50121-3-

1, EN50121-3-2 and EN 50121-4. 
 

6.5.3.9.2 The Contractors shall also jointly develop a test plan detailing how the electromagnetic compatibility of Traction and Telecom systems including Radio 
systems will be verified. The Contractors shall work together to assure that all electronic and electrical equipment on the rolling stock works properly 
without interfering with Telecom sub-systems.  
 

6.5.3.9.3 The cable layout of the Telecom systems in the cable ducts provided by the RS Contractor shall be jointly agreed. The separation between Telecom 
cables and power cables of Traction 25kV ac voltage, 415V three phase AC, 230V AC single phase, 110V DC or any other similar high voltage rating 
shall be in accordance with the international practice and jointly agreed. 
 

6.5.3.9.4 The cable ducts should be earthed at notionally at every 2m and also at the ends and should be in accordance with accepted international practices. 
 

6.5.3.9.5 Telecommunications contractor shall provide a list of frequencies and other sensitive requirements to the Rolling Stock contractor to enable him to 
avoid such frequency bands in his design, and to provide devices to isolate the source of emission wherever required 

 
6.5.4 Scope of Interface 

 
6.5.4.1 The Telecom and RS Contractors shall co-ordinate interactively in order to achieve the functional and operational requirements of the system. The roles 

and activities of the two Contractors shall include minimum following but not limited to:  

 

SN Item TEL Contractor RS Contractor 

1 On board radio equipment   
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SN Item TEL Contractor RS Contractor 

2 Antennae for train radio including 

special cables etc. 

To supply the equipment to the RS Contractor’s 

Works 

To provide in an agreed format as per the 

requirements of Telecom Contractors, 

space in the vehicle design for fixing and 

installation at the manufacturer’s facility, by 

the RS Contractor, under the supervision of 

the Telecom Contractor. 

3 Train lines / Ethernet connection Furnish required format for this information To provide as per Telceom requirement. 

4 Power supply and earthing for train 

radio equipments 

Furnish required voltage values and earthing 

requirements to RS Contractor  

To provide the required voltages and 

earthing  

5 Logging of on-board information from 

Train Radio 

To co-ordinate with RS Contractor for signal levels 

and protocols. 

Provide the on-board data logger TCMS. All 

to and fro signals shall be logged in TCMS. 

6 System master clock Telecom Contractor to provide necessary inputs. Rolling Stock Contractor to synchronize 

TCMS clock with the system master clock. 

All sub-systems clock in Rolling Stock shall 

be synchronized with the TCMS clock. 

7 On board next station information to 

the passengers 

Shall provide necessary signals on-board to RS 

Contractor. 

Shall provide for necessary hardware 

interface, display for on-board PA system 

inside the cars. 
8 On board announcement from OCC 

including triggering of pre-recorded 

messages 

9 Climatic requirements for on board 

Train Radio cab equipments 

To specify at an early date, the total heat load 

wattage, and maximum permitted temperature 

RS Contractor to provide Cab Air 

Conditioning installation to maintain a 

nominal temperature of 25°C. Suitable 

ventilation shall be provided by the 
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SN Item TEL Contractor RS Contractor 

Contractor for the backside area of the 

console. 

RS Contractor to provide conditioning air 

from the saloon to all relevant telecom 

installations to maintain a nominal 

temperature of 25°C. Conditioned air 

ventilation shall be provided by the 

Contractor for the console. 

10 EMI/EMC interface between the 

Rolling Stock Contractor and 

Telecom Contractor. 

Telecom Contractor shall advise EMI/EMC plan for 

radio and other telecom equipment to RS 

Contractor at early date. 

RS Contractor shall ensure the compliance 

of the requirements of Telecom Contractor 

for radio equipments.  

11 On board equipment for CCTV image 

transmission to cab/OCC 

Telecom Contractor shall facilitate automatically 

focus a CCTV camera on the passenger and raise 

concern alarm along with a prompt on a suitable 

terminal of OCC / SCC / Train operator (TCMS / 

HMI) in case of emergency calls initiated by 

passengers. 

 

RS Contractor shall provide for necessary 

on board cameras, display equipment and 

inter connections as well as space and 

appropriate interface/protocols for CCTV 

equipment. The hardware interface shall be 

furnished and installed by RS contractor in 

Train/OCC for the storage of automatically 

transferred CCTV recording. 

12 Train simulator  Shall furnish necessary information Shall lead information exchanges for 

commissioning of Train Simulator 

13 Train parting  To configure the respective hierarchy of both 

onboard train radio system accordingly for the 

utility of OCC for rescuing the immobile train either 

Pull or Push mode with healthy train 

RS contractor to provide train parting 

information to train radio 

14 Cyber Security  The Telecom Contractor shall engage a Cyber 

Security Consultant, who will recommend Cyber 

The RS Contractor shall be required to 

engage with designated Cyber Security 
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SN Item TEL Contractor RS Contractor 

Security Guidelines complying the requirements of 

related standards. 

Consultant at the early stage of design 

development. The Contractor shall consider 

the inputs of Cyber Security Consultant into 

their design and develop their System 

Safety & Cyber Security Assurance Plan 

and submit to MAHA-METRO for approval. 

 
6.6 INTERFACES WITH POWER SUPPLY (PS) CONTRACTOR  

 
6.6.1 Definitions and Scope 

 
6.6.1.1 This specification describes the interface requirements between RS Contract and Power Supply (PS) Contract(s). 

 
6.6.1.2 RS Contractor shall be the Lead Contractor and PS Contractor shall be the Participating Contractor.  

 
6.6.2 Contractors’ Responsibilities  

 
6.6.2.1 This specification outlines the Contractors’ interface requirements, which are based on the Technical Studies carried out during the early stages of the 

Project.  

 
6.6.3 Scope of Interface & Division of Responsibilities  

 

6.6.3.1 The RS Contractor and PS Contractor shall co-ordinate interactively in order to achieve the functional and operational requirements of the system. The 
roles and activities of the two Contractors shall include minimum following but not limited to:  

 

Item 

no. 

Purpose / Subject of interface Rolling Stock (RS) Contractor PS Contractor 

1 Supply of Basic data and information 

regarding 

• Speed/current characteristics 

Shall supply information to PS 

Contractor. 

Shall incorporate details in the designs and 

performing the simulation studies 
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Item 

no. 

Purpose / Subject of interface Rolling Stock (RS) Contractor PS Contractor 

• Speed/Tractive Effort curves 

• Auxiliary power requirement 

• Motor kW and specifications 

• Acceleration and braking 

• Regeneration 

• Harmonics 

• Power factor correction 

• Current Collection equipment details 

 

6.7 INTERFACES WITH TRACTION (OHE) CONTRACTOR  

 
6.7.1 Definitions and Scope 

 
6.7.1.1 This specification describes the interface requirements between RS Contract and Traction (OHE) Contract(s). 

 
6.7.1.2 RS Contractor shall be the Lead Contractor and OHE Contractor shall be the Participating Contractor.  

 
6.7.2 Contractors’ Responsibilities  

 
6.7.2.1 This specification outlines the Contractors’ interface requirements, which are based on the Technical Studies carried out during the early stages of the 

Project.  

 
6.7.3 Scope of Interface & Division of Responsibilities  

 

6.7.3.1 The RS Contractor and OHE Contractor shall co-ordinate interactively in order to achieve the functional and operational requirements of the system. 
The roles and activities of the two Contractors shall include minimum following but not limited to:  
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Item 

No. 
Purpose / Subject of interface Rolling Stock (RS) Contractor 

Traction Contractor 

1 Supply of Basic data and information 

regarding 

• Speed/current characteristics 

• Speed/Tractive Effort curves 

• Auxiliary power requirement 

• Motor kW and specifications 

• Acceleration and braking 

• Regeneration 

• Harmonics 

• Power factor correction 

• Current Collection equipment details 

Shall supply information to Traction 

Contractor. 

Shall incorporate details in verification of 

design 

2 Size and types of conductor wires To incorporate into the designs of the 

pantograph 

Shall provide information to RS Contractor 

3 Contact wire tension To incorporate into the design of the 

Pantograph 

Shall provide information to RS Contractor 

4 Arrangement of the Overhead Line System 

and sectioning 

To incorporate into the design of the 

Pantograph 

Shall provide information to RS Contractor 

5 Detailed drawings of pantograph and 

pantograph head 

Shall provide information to designated 

contractor 

To incorporate into the design of the OCS 

system 

6 Material of pantograph contact strip Shall provide information to designated 

contractor 

To incorporate into the design of the OCS 

system 

7 Detailed masses, springing and damping of 

pantograph 

Shall provide information to designated 

contractor 

To incorporate into the design of the OCS 

system 

8 Pantograph sway calculations Shall provide information to designated 

contractor 

To incorporate into the design of the OCS 

system 

9 Details of harmonic contents of rolling stock 

power supply 

Shall provide information to designated 

contractor 

To incorporate into the design of the OCS 

system 
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Item 

No. 
Purpose / Subject of interface Rolling Stock (RS) Contractor 

Traction Contractor 

10 Maximum traction return Shall provide information to designated 

contractor 

To incorporate into the design of the OCS 

system 

11 Harmonic limitations of power supply To incorporate into the design of the 

pantograph 

Shall provide information to RS Contractor  

12 Location of Warning Boards and visual 

indications  

Shall confirm the suitability Shall supply and install the Boards and 

indications 

13 Testing Shall provide the maximum number of trains 

and Drivers to participate in the testing 

program (Schedule). 

Shall request the maximum number of trains 

and drivers to run according to its test 

program (Schedule). 

14 Testing and commissioning Shall request 25kV ac power supply in the 

OCS for testing and commissioning of Metro 

Cars;   

Shall co-operate and ensure that the 

harmonics generated are within the agreed 

levels 

Shall provide 25kV ac power supply and co-

ordinate with RS Contractor to conduct 

testing and commissioning of Metro Cars. 

Shall jointly check the electrical loads, 

harmonic levels and return current coming 

on Traction sub-station from Rolling stock 

15 Neutral sections  Shall check and confirm suitability  

 

Shall supply trackside equipment to Traction 

Contractor along with necessary designs and 

drawings for installation. 

Shall supply information about location, 

arrangement etc. 

 

Shall install trackside equipment as per RS 

designs. 

 

6.8 INTERFACES WITH PSD CONTRACTOR  

 
6.8.1 Definitions and Scope 

 
6.8.1.1 This specification describes the interface requirements between RS Contract and PSD Contract(s). 
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6.8.1.2 RS Contractor shall be the Lead Contractor and PSD Contractor shall be the Participating Contractor.  

 
6.8.2 Contractors’ Responsibilities  

 
6.8.2.1 This specification outlines the Contractors’ interface requirements, which are based on the Technical Studies carried out during the early stages of the 

Project.  

 
6.8.3 Scope of Interface & Division of Responsibilities  

 

6.8.3.1 The RS Contractor and PSD Contractor shall co-ordinate interactively in order to achieve the functional and operational requirements of the system.  
 

6.8.3.2 Passenger doors shall be of bi-parting, power operated sliding doors. The two door panels at each passenger doorway shall be synchronously controlled 
and shall provide a door clear opening width of 1400mm.The passenger door pitch shall be approximately equally spaced to provide the smooth 
passenger flow. The passenger door pitch shall be compatible with that of passenger pitch of the PSG being installed in the stations.  
 

6.8.3.3 The design of the passenger door control system shall ensure that the passenger doors open before the PSGs open. The operation of the “Door Close” 
pushbutton shall broadcast an audible warning in each saloon, signifying that both the passenger doors and PSGs shall subsequently close. 
 

6.8.3.4 After the pre-set time, adjustable between 0 and 5 seconds, following the finish of the audible warning, the control system shall synchronously “Close 
and Latch” all the passenger doors and PSGs on the corresponding side. The design of the passenger door control system shall ensure that the 
passenger doors close before the PSGs close.  
 

6.8.3.5 Integrated testing and commissioning shall be jointly performed by RS Contractor, S&TC Contractor, Telecom Contractor and PSD/PSG Contractor as 
per Para 5.5.4.1.19. 
 

6.8.3.6 The Rolling Stock Contractor is responsible for interfacing with the PSG Contractor with determining the integral functionality for PSG‘s. The roles and 
activities of the two Contractors shall include minimum following but not limited to:  
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Item 

No. 
Purpose / Subject of interface Rolling Stock (RS) Contractor 

PSD Contractor 

1 Door position alignment Shall provide train drawing / GAD, 

mentioning related dimensions of door, door 

pitch etc. to PSD contractor. 

Shall incorporate Centre line of the PSD align with 

the RS door centerline 

2 EED (of PSD) to align position of 

ERD (Emergency Release Device) 

of RS door 

Shall provide location and operation details 

of ERD (Emergency Release Device) to PSD 

contractor. 

Shall align (also considering unaligned position of 

any ERD with respect to EED due to the stopping of 

the train at abnormal location on the platform) 

Emergency Escape doors (EED) or PSD to avoid any 

kind of hindrance while accessing ERD so that at 

least one ERD shall be operated on platform.   

3 No obstruction to driver Shall provide cabin door distance from the 

nearest saloon door to PSD contractor 

Shall provide last and first PED (Platform End Door) 

dimension to RS contractor. 

Shall avoid obstruction to driver access through cab 

door when PED open. 

Shall look for the possibility to access to PSD 

operating panel (PSL) through driving cab side 

window in case of manual operation/handling of PSD 

by driver (specifically, short female train operator).  

4 Synchronization of PSD and train 

doors 

Minimize the time of transmission to onboard 

S&TC and provide the time delay (adjustable) 

for adjusting the train door opening. 

Minimize the time lag of operating PSD on receipt of 

door open / close command from wayside S&TC. 

5 Access of Parking brake cock / lever 

in under frame 

Shall provide location parking brake cock / 

lever with respect to kinematic envelope / 

structure gauge.s 

Shall consider the feasible/safe passage to access 

parking brake cock/lever to be operated at platform. 

 

6.9 INTERFACES WITH TRACK CONTRACTOR  

 
6.9.1 Definitions and Scope 

 
6.9.1.1 This specification describes the interface requirements between RS Contract and Track Contract(s). 
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6.9.1.2 RS Contractor shall be the Lead Contractor and Track Contractor shall be the Participating Contractor.  

 
6.9.2 Contractors’ Responsibilities  

 
6.9.2.1 This specification outlines the Contractors’ interface requirements, which are based on the Technical Studies carried out during the early stages of the 

Project.  

 
6.9.3 Scope of Interface & Division of Responsibilities  

 

6.9.3.1 The RS Contractor and Track Contractor shall co-ordinate interactively in order to achieve the functional and operational requirements of the system. 
The roles and activities of the two Contractors shall include minimum following but not limited to:  
 

 

Item 

no. 

Purpose / Subject of 

interface 
Rolling stock (RS) contractor 

Track Contractor (TRW) 

1 Track alignment drawings Rolling Stock Contractor shall use the information 

for his design and train running simulation  

Track Contractor shall provide the RS Contractor with 

the detailed track alignment drawings 

2 Kinematic Envelope / 

structure gauge  

Shall provide kinematic envelope / structure gauge 

information to Track Contractor 

Take into account for checking the infringement at 

construction stages 

3 Track design / drawings The Rolling Stock Contractor shall provide the 

wheel profile details and other train parameters to 

the Track Contractor. The wheel and rail static and 

dynamic interface shall be optimized to achieve a 

good operational, maintenance and riding comfort 

performance. 

 

RS Contractor shall incorporate in its design the 

track parameters  

Shall provide information regarding track parameters 

including the track form and trackwork component 

stiffness, track gauge, rail type, curve radius, cant and 

all the parameters together with the tolerance and limits 

of each parameter 

 

Track Contractor shall consider RS parameters in track 

design 
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Item 

no. 

Purpose / Subject of 

interface 
Rolling stock (RS) contractor 

Track Contractor (TRW) 

4 Gauge widening  RS Contractor shall provide necessary information  The Track Contractor shall liaise with RS Contractor for 

the requirement and extent of Gauge widening on very 

sharp curves. 

5 Flange way clearances  RS Contractor shall provide necessary information  The Track Contractor shall liaise with RS Contractor for 

determining the requirement (including the required 

flange way clearances) for the provision of check / 

restraining rails, if considered, on very sharp curves. 

6 Simulation Studies  Shall carry out simulation studies & provide results 

with respect to attainable speed along the 

alignment. 

The values of cant to be provided on every curve shall 

be fine-tuned based on the attainable speeds. The Track 

contractor shall provide the cant accordingly during 

construction stage. 

7 Buffer stops design Shall provide details of Rolling Stock  

 

Shall liaise with Track contractor to verify the design 

of friction buffer stops is interfaced satisfactorily 

with the car design 

The Track Contractor shall liaise with the Rolling Stock 

Contractor to design the buffer stop and shall consider 

such details for supply and installation of buffer stops 

8 Integrated testing & 

commissioning 

Shall provide results of test runs including those 

pertaining to track conditions. 

Shall associate during integrated testing & 

commissioning and carryout necessary rectification of 

track. 

 

6.10 INTERFACE WITH ASSET MANAGEMENT SYSTEM (AMS) CONTRACTOR 
 

6.10.1 General  
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6.10.1.1 MAHA-METRO has plans to implement state-of-the-art IT-based Enterprise Asset Management System (AMS), which shall enable MAHA-
METRO to manage and optimize various processes (viz. maintenance management, engineering management, O&M relationship management, supply 
chain management, reporting etc.)  
 

6.10.1.2 The RS Contractor shall be required to coordinate and interface with AMS Contractor for successful integration of Rolling Stock Assets and 
TCMS into the Asset Management System. 
 

6.10.1.3 The rolling stock components / equipment to the required levels of breakdown shall be entered into the AMS. 
 

6.10.1.4 The rolling stock data shall be fed into the AMS broadly in three forms: 
 

(a) Predetermined set of active failures shall be transmitted in real time to OCC via radio network. AMS shall be able take in this data for processing. 
(b) Data shall be downloaded from TCMS through GPRS or WLAN at predetermined intervals or locations. AMS shall be capable of interfacing with 

the concerned database and take in filtered data as per design. 
(c) Other data will be fed manually in the AMS. 
 

6.10.1.5 Preventive and corrective maintenance data generated by the TCMS to raise the work request /work orders, and to update the equipment pm 
meter reading 
 

6.10.1.6 The point of interface to the AMS will be the AMS depot (or other location) rack via Ethernet LAN connectivity. 
 

6.10.2 Responsibilities of Interfacing Parties 
 

Below table provides the Responsibility Matrix for seamless integration between AMS to TCMS: 

 

SN Description Responsibility 

1 Analyzing Train Diagnostic Data for Critical Faults and converting them to Work Requests in 
AMS for immediate attention to Maintenance staff to take appropriate action. 

AMS Contractor 

2 Automatic download of the TCMS fault Data to Real Time Database or RTD (Centralized 
Database). From Here data would be picked by AMS for Analysis. This is the connectivity point 
between AMS and TCMS. 

RS Contractor (TCMS Vendor) 
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SN Description Responsibility 

3 Filtering of only Required (Criticality 1 and 2) to be pushed to AMS via agreed protocol for data 
exchange. 

RS Contractor (TCMS Vendor) 

4 Categorizing the Total fault list for TCMS on criticality basis. RS Contractor (TCMS Vendor) 

5 Finalizing the Meter/ counters (Operation counts of equipment) to be captured in AMS. This 
data would be used by AMS to trigger preventive maintenance and condition based 
maintenance in AMS 

RS Contractor (TCMS Vendor) 

6 Provide the agreed Meter/ counter details to AMS for processing along with fault data RS Contractor (TCMS Vendor) 

7 Finalizing the fault / meter parameters to be exchanged between AMS and TCMS systems Both Contractors 

8 Creating a final fault List that will be part of AMS diagnosis from the overall fault List RS Contractor (TCMS Vendor) 

9 Filtered fault / Meter list approval MAHA-METRO / Engineer 

10 Creating a fault/ Meter database in AMS AMS Contractor 

11 Creating an Interface Design for Data exchange Both Contractors 

12 Interface design document signoff Both Contractors / MAHA-METRO 

13 Developing interface to push data to AMS RS Contractor (TCMS Vendor) 

14 Receiving and processing data to create work requests in AMS AMS Vendor 

15 Preparing test data for test cases Both Contractors 

16 Preparing test Cases for interface Test Both Contractors 

17 Testing Interface for required functionality Both Contractors 

18 Test Report Sign Off Both Contractors / MAHA-METRO 

19 Deploying the interface on Test/ Production Environments Both Contractors 

20 Technical Design Document submission and Sign Off Both Contractors / MAHA-METRO 

 

6.11 INTERFACE / COORDINATION WITH BRANDING CONSULTANT / AGENCY 
 

Branding is a specialized task and MAHA-METRO intends to on-board a specialized agency for branding exercise of entire project. The scope of work 

of that agency would include rolling stock branding also among other things (such as station branding, uniforms, themes etc.). The rolling stock branding 

exercise may include finishes, seating arrangement including for special class, colouring scheme and many more softer issues. The Rolling Stock 

Contractor shall interface / coordinate with branding agency of MAHA-METRO in these regrads.  
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CHAPTER 7 

 

7.0 TELECOM SYSTEM INTERFACES 
 

7.1 INTERFACES WITH STATION CONTRACTORS 

 
Refer to Para 2.3 
 

7.2 INTERFACES WITH VIADUCT CONTRACTORS 

 
Refer to Para 3.3 
 

7.3 INTERFACES WITH DEPOT CONTRACTORS 

 
Refer to Para 4.3 

 

7.4 INTERFACES WITH S&TC CONTRACTOR 

 

Refer to Para 5.6 
 

7.5 INTERFACES WITH RS CONTRACTOR 

 
Refer to Para 6.5 

 

7.6 INTERFACES WITH PS CONTRACTOR 
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7.6.1 Definitions and Scope 

 
7.6.1.1 This specification describes the interface requirements between Telecom Contract and PS Contract(s). 

 
7.6.1.2 PS Contractor shall be the Lead Contractor and Telecom Contractor shall be the Participating Contractor.  

 
7.6.2 Contractors’ Responsibilities  

 
7.6.2.1 This specification outlines the Contractors’ interface requirements, which are based on the Technical Studies carried out during the early stages of the 

Project.  

 
7.6.3 Scope of Interface & Division of Responsibilities  

 

7.6.3.1 The PS Contractor and Telecom Contractor shall co-ordinate interactively in order to achieve the functional and operational requirements of the system. 
The roles and activities of the two Contractors shall include minimum following but not limited to:  

 

Item 

No. 

Item Description  PS Contractor Telecom Contractors 

1 Telecom Cables and 

exchange locations  

Shall jointly prepare a plan for compatibility of the Train 

Control & Telecom system. 

 

Shall perform EMC simulation study 

Will furnish the locations of telecom cables and 

Telephone exchanges, in sufficient details for enabling 

'modeling' of cables and for performing simulation 

study on Electro-magnetic compatibility. 

2 Control & Monitoring 

data exchange  

Will supply and install suitable copper / optical fiber 

cables including convertor for connection from RTU to 

fiber optic port of Telecom equipment at: 

 

• Each station telecom equipment room (from ASS, 
Traction Switching Station) 

 

• The station TER nearest to RSS, for connection 
from RSS including details of the cable termination 

Will provide fiber optic port or Ethernet Port on FOTS 

network in TER Room, for the channels required for 

C&M data exchange and for interlinking the OCC’s. 

 

Telecom Contractor shall plan interconnection in the 

CER/TER between copper cable network (FOTS) and 

provide the required bandwidth on FOTS system. 
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Item 

No. 

Item Description  PS Contractor Telecom Contractors 

at the interface points of the Traction SCADA 
location. 

3 Telephone 

connections to the 

internal telecom 

network  

Furnish the requirements  Provide a connected telephone at each ASS room, 

RSS Control Rooms, ECC desks, PSI depot, PSA 

Substations. 

4 Laying of C&M cables Supply and install C&M cables in the Train Control / 

telecom cable trough between each substation and the 

nearest Station Control Room 

Provide space (approx. 10cm2) in the Train Control / 

telecom cable trough 

5 SCADA requirements  Shall advise section wise SCADA requirements to 

Telecom Contractor   

 

Shall interface with Telecom Contractor for channel 

allocations. 

Shall allocate suitable channels. Shall ensure smooth 

data flow. 

6 Electromagnetic 

Compatibility  

Shall give details of the EMC study carried out 

 

Shall coordinate jointly to ensure compatibility. 

7 Cyber Security  The PS Contractor shall be required to engage with 

designated Cyber Security Consultant at the early stage 

of design development. The Contractor shall consider 

the inputs of Cyber Security Consultant into their design 

and develop their System Safety & Cyber Security 

Assurance Plan and submit to MAHA-METRO for 

approval. 

The Telecom Contractor shall engage a Cyber Security 

Consultant, who will recommend Cyber Security 

Guidelines complying the requirements of related 

standards. 

 

7.7 INTERFACES WITH TRACTION (OHE) CONTRACTOR 

 

7.7.1 Definitions and Scope 

 
7.7.1.1 This specification describes the interface requirements between Telecom Contract and OHE Contract(s). 
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7.7.1.2 OHE Contractor shall be the Lead Contractor and Telecom Contractor shall be the Participating Contractor.  

 
7.7.2 Contractors’ Responsibilities  

 
7.7.2.1 This specification outlines the Contractors’ interface requirements, which are based on the Technical Studies carried out during the early stages of the 

Project.  

 
7.7.3 Scope of Interface & Division of Responsibilities  

 

7.7.3.1 The Telecom Contractor and OHE Contractor shall co-ordinate interactively in order to achieve the functional and operational requirements of the 
system. The roles and activities of the two Contractors shall include minimum following but not limited to:  
 

Item 

No. 

Item Description Traction Contractor Telecom Contractors 

1 Telecom Cables and 

exchange locations  

Shall jointly prepare a plan for compatibility of the Train 

Control & Telecom system. 

 

Shall coordinate performance of EMC simulation study 

by PST Contractor  

Will furnish the locations of telecom cables and 

Telephone exchanges, in sufficient details for enabling 

'modeling' of cables and for performing simulation 

study on Electro-magnetic compatibility. 

2 Telephone 

connections to the 

internal telecom 

network  

Furnish the requirements  Provide a connected telephone at each SSP/SS/SP 

room, OHE depot etc. 

3 Laying of C&M cables Supply and install C&M cables in the Train Control / 

telecom cable trough between each switching station 

and the nearest Station Control Room 

Provide space (approx. 10cm2) in the Train Control / 

telecom cable trough 

4 Electromagnetic 

Compatibility  

Shall give details of the EMC study carried out 

 

Shall coordinate jointly to ensure compatibility. 

5 Radio mast locations  Shall share the LOP plan for coordination with Telecom 

Contractor’s wayside equipment  

Telecom Contractor will provide chainages of Radio 

Masts to Traction Contractor 
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Item 

No. 

Item Description Traction Contractor Telecom Contractors 

6 Electrical Clearances Traction Contractor will provide Layout Plans of OHE to 

Telecom Contractor  

Telecom Contractor shall co-ordinate with Traction 

Contractor to ensure minimum safe clearances 

between any telecom field installations and the live 

OHE part. 

7 Earthing  Shall cooperate  The Traction & Telecom Contractors shall interface 

and coordinate for connection of the Telecom field 

equipment on the viaduct, in the Tunnel and on the 

platform to the Buried Earth Conductor / Earth 

Conductor. The connecting jumper cable for this shall 

be provided and installed by the Telecom contractor. 

8 Cyber Security  The OHE Contractor shall be required to engage with 

designated Cyber Security Consultant at the early stage 

of design development. The Contractor shall consider 

the inputs of Cyber Security Consultant into their design 

and develop their System Safety & Cyber Security 

Assurance Plan and submit to MAHA-METRO for 

approval. 

The Telecom Contractor shall engage a Cyber Security 

Consultant, who will recommend Cyber Security 

Guidelines complying the requirements of related 

standards. 

 

7.8 INTERFACES WITH AFC CONTRACTOR 

 

7.8.1 Definitions and Scope 

 
7.8.1.1 This specification describes the interface requirements between Telecom Contract and AFC Contract(s). 

 
7.8.1.2 Telecom Contractor shall be the Lead Contractor and AFC Contractor shall be the Participating Contractor.  

 
7.8.2 Contractors’ Responsibilities  
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7.8.2.1 This specification outlines the Contractors’ interface requirements, which are based on the Technical Studies carried out during the early stages of the 

Project.  

 
7.8.3 Scope of Interface & Division of Responsibilities  

 

7.8.3.1 The Telecom Contractor and AFC Contractor shall co-ordinate interactively in order to achieve the functional and operational requirements of the 
system. The roles and activities of the two Contractors shall include minimum following but not limited to:  

 

Item 
No. 

Item Telecom Contractor AFC Contractor 

1 Provision of 
Communication 
channel for 
Implementing WAN for 
AFC System 

Provision of Communication channel for implementing 
WAN for AFC System. 
To provide the communication for AFC equipment 
between station & OCC and OCC & DCC. 
Provide reserved Ethernet Port in patch panel for 
AFC. 

Propose and confirm the channel requirements. 
Cable connectivity and termination between AFC 
switch/router to Patch Panel in TER/CER. 

2 Master Clock Pulse 
(NTP) Channels for 
synchronization 
 

Provide Patch panel, cables with cable identification 
and termination from Clock to patch panel. 
 
Provide a timeserver and interface inputs. Integration 
will be at Central Server at OCC/BCC for clock 
synchronization by using NTP protocol 
 
Integration will be at Central Server at OCC/BCC for 
clock synchronization by using NTP protocol  
 
Integration will be at Central Server at OCC/BCC for 
clock synchronization by using NTP protocol 

Provide connectivity and termination from AFC Layer-3 
switch/router to the Patch Panel inside the Telecom Rack 
in TER 

3 Master clock  Configure in data switch port clock equipment to 
enable the connection of AFC equipment as clients to 
the Master Clock server.  
 
To provide details of connector required for the patch 
cord to AFC 

Receive the clock signal from Clock System via FOTS and 
ensure the system clock of AFC is synchronized with the 
clock system.             
 
AFC Contractor will extend and terminate the cable in 
patch panel. 
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Item 
No. 

Item Telecom Contractor AFC Contractor 

4 To alarm the station or 
the security staff when 
the TVM/AVM 
machine(s) is being 
tampered or 
unauthorized access 

Provision of CCTV monitoring system (HMI) for 
TVM/AVM Access Door which shall point out to 
camera view from specific camera along with alarms 
when it receives triggering signal for that particular 
view. All physical wiring for CCTV interface will be 
done by Telecom Contractor.                                                                      
Shall provide arrangement of termination point for 
receiving triggering signal from AFC system. 

Triggering signal (potential free contacts or TCP/IP) for 
the CCTV Central or Stations Server camera to provide 
coverage of tampered TVM/AVM.  
 
Shall provide and connect cables from TVM/AVM till 
termination points provided by Telecom Contractor. AFC-
CCTV interface shall be hard wired or TCP/IP based. 

5 To control access in 
controlled areas 
  

Provide at stations, depot, RSS and OCC access 
control system compatible with the contactless smart 
cards supplied by the AFC contractor. 
 
Technical inputs of contactless smart cards provided 
for access control system. 
 
Access control readers to accept the employee cards 
with EMV specifications.  
 
Should provide contactless readers ISO 14443 A&B, 
ISO 18092 EMV level-1 certified and Level-2 as per 
the employee cards issued by AFC Contractor. AFC 
Contractor would provide the specification for the 
terminal card integration at design phase. 

Provision of contactless cards (CSC) to authorized 
personnel as required by the Employer.                                
Provide technical inputs of CSC to Access Control system 
provider as per Technical specification. 
 
Technical specifications of the contactless smart cards 

6 High Level Alarms  Telecom Contractor should integrate High Level AFC 
alarms to T-SCADA system.                                                                    
Telecom Contractor should coordinate for matching 
communication protocol (preferably NTP traps) 

Alarms from AFC Central Computer should have the 
provision of connectivity to T SCADA. AFC to provide and 
connect cable from AFC servers to T-SCADA server in 
TER/CER.   
AFC Contractor should coordinate for matching 
communication protocol (preferably SNMP traps) 

7 Access Control system 
on Manual Swing Gate 
 

Shall provide and install access control on Manual 
swing gate 

Shall supply and install manual swing gate with physical 
provisions for installing Access control system (by COM) 
and provide required technical inputs for using CSC as 
access card 

8 Detailed Interface 
Document & 
Integrated Test Plan 

Responsible for furnishing and get approval of the 
document 

Support and coordinate with Telecom Contractor for the 
document and tests 
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Item 
No. 

Item Telecom Contractor AFC Contractor 

9 CCTV coverage of all 
TVMs/AVMs and 
interface with 
TVM/AVM Alarm 
Handling 

Number and locations of TVMs/AVMs installed at 
each station; Alarms and status messages generated 
by TVM/AVM 
 
 

TVM/AVM Installation details; relevant drawings and 
design information. To share protocol on which alarm shall 
be transferred to CCTV System locally or centrally 

10 Cyber Security  The AFC Contractor shall be required to engage with 
designated Cyber Security Consultant at the early 
stage of design development. The Contractor shall 
consider the inputs of Cyber Security Consultant into 
their design and develop their System Safety & Cyber 
Security Assurance Plan and submit to MAHA-
METRO for approval. 

The Telecom Contractor shall engage a Cyber Security 
Consultant, who will recommend Cyber Security 
Guidelines complying the requirements of related 
standards. 

 

7.9 INTERFACES WITH LIFT & ESCALATOR CONTRACTORS 

 

7.9.1 Definitions and Scope 

 
7.9.1.1 This specification describes the interface requirements between Telecom Contract and Lift / Escalator Contract(s). 

 
7.9.1.2 Telecom Contractor shall be the Lead Contractor and Lift / Escalator Contractor shall be the Participating Contractor.  

 
7.9.2 Contractors’ Responsibilities  

 
7.9.2.1 This specification outlines the Contractors’ interface requirements, which are based on the Technical Studies carried out during the early stages of the 

Project.  

 
7.9.3 Scope of Interface & Division of Responsibilities  

 

7.9.3.1 The Telecom Contractor and Lift / Escalator Contractor shall co-ordinate interactively in order to achieve the functional and operational requirements 
of the system. The roles and activities of the two Contractors shall include minimum following but not limited to:  
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Item 
no. 

Item Telecom Contractor Lifts / Escalator Contractor 

1 Physical Interface with 
Lift 

Shall install CCTV Camera, PA Speaker with 
mounting brackets as space coordinated with Lift 
Contractor. 
 
Terminal Equipment and accessories to be 
installed at roof of the Lift Car. 
 
To advise on cutout requirement, space for 
secondary cable containment. 
 
Detailed Power and Data Termination and 
associated equipment to be provided. Space for 
the same to be coordinated with Lift Contractor 

Shall provide enclosure, cut out, mounting plates, power 
supply socket outlet for CCTV Camera & PA Speaker for lift. 
 
Secondary containment shall be laid by Telecom Contractor 
whereas space provisioning for trays/ conduits to be done 
by Lift Contractor. 
 
Location of trays / conduits / cables / Camera to be 
coordinated with Telecom Contractor 

2 CCTV Monitoring and 
Emergency 
announcement 

Installation and Termination of suitable Tailable 
Power & Data Cable to feed CCTV Camera and 
PA Speaker  

Space for Tailable Power and Data Cable. Cable to be laid 
and terminated by Telecom Contractor 

3 CCTV Monitoring and 
Emergency 
announcement 
 

Shall furnish Detailed Interface Document and 
Integrated Tests Plans 

Shall coordinate with Telecom Contractor for furnishing 
Detailed Interface Document and Integrated Tests Plans. 
 
Shall coordinate and support Telecom for installation & 
commissioning of Lift equipment such as CCTV Camera, PA 
Speaker. 

4 Radio Coverage inside 
the Lift 

Shall install LCX cable, in case required to 
provide to provide Radio Coverage in the lifts 

Space for Tailable LCX Cable 

5 To provide 
communication 
between Station 
Controller’s desk and 
Lift passengers in 
case of Emergency 

Shall coordinate with Lift Contractor and 
incorporate Lift Help Point in Telephone 
Network so that in case of usage Lift Help Point 
call shall be generated as of Station’s platform 
Help Points calls. These Calls shall be landed at 
SCR Analalogue / Digital extension. 

Shall provide Lift help point equipment and shall extend 
cable till IDF at TER of the station / OCC / Depot with 
suitable cable. 

6 Test Fitting of Telecom 
equipment in lift Car 
 

After interface design, shall provide samples for 
PA Speaker, CCTV Camera for lift fitting and 
approval. Samples shall be delivered at lift OEM 
premises. 

Shall receive sample equipment from Telecom Contractor 
OEMs incorporation in mock up for approval prior to 
production. 

7 Cyber Security  The Telecom Contractor shall engage a Cyber 
Security Consultant, who will recommend Cyber 

The Lift / Escalator Contractor shall be required to engage 
with designated Cyber Security Consultant at the early 
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Item 
no. 

Item Telecom Contractor Lifts / Escalator Contractor 

Security Guidelines complying the requirements 
of related standards. 

stage of design development. The Contractor shall consider 
the inputs of Cyber Security Consultant into their design and 
develop their System Safety & Cyber Security Assurance 
Plan and submit to MAHA-METRO for approval. 

 

7.10 INTERFACES WITH TRACK CONTRACTORS 

 

7.10.1 Definitions and Scope 

 
7.10.1.1 This specification describes the interface requirements between Telecom Contract and Track Contract(s). 

 
7.10.1.2 Track Contractor shall be the Lead Contractor and Telecom Contractor shall be the Participating Contractor.  

 
7.10.2 Contractors’ Responsibilities  

 
7.10.2.1 This specification outlines the Contractors’ interface requirements, which are based on the Technical Studies carried out dur ing the early stages 

of the Project.  

 
7.10.3 Scope of Interface & Division of Responsibilities  

 

7.10.3.1 The Telecom Contractor and Track Contractor shall co-ordinate interactively in order to achieve the functional and operational requirements of 
the system. The roles and activities of the two Contractors shall include minimum following but not limited to:  

 

Item 
no. 

Item Track Contractor Telecom Contractor 

1 Track crossing of 
cables  

Shall provide cut-outs in the track plinth on ballastless 
tracks, at regular intervals  

Shall provide all track crossings details including pipes 
and support and/or drilling of holes in the plinth 

2 Installation of 
trackside 
equipments (radio 
masts) 

Shall co-ordinate with Telecom Contractor to ensure 
the compliance of schedule of dimensions. 
All mechanical fixtures, fitting arrangement etc. for 
trackside equipment shall be provisioned by Telecom 
Contractor. 

Shall furnish the final size of trackside equipment’s and 
co-ordinate with Track Contractor(s) to ensure the 
compliance of schedule of dimensions. 
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3 Cyber Security  The Track Contractor shall be required to engage 
with designated Cyber Security Consultant at the 
early stage of design development. The Contractor 
shall consider the inputs of Cyber Security Consultant 
into their design and develop their System Safety & 
Cyber Security Assurance Plan and submit to MAHA-
METRO for approval. 

The Telecom Contractor shall engage a Cyber Security 
Consultant, who will recommend Cyber Security 
Guidelines complying the requirements of related 
standards. 

 

  



MAHA-METRO Part 2: Particular Specifications 

 

  Page 339 of 463 

 
 

CHAPTER 8 

 

8.0 POWER SUPPLY SYSTEM INTERFACES 
 

8.1 INTERFACES WITH STATION CONTRACTORS 

 
Refer to Para 2.4 
 

8.2 INTERFACES WITH VIADUCT CONTRACTORS 

 
Refer to Para 3.4 
 

8.3 INTERFACES WITH DEPOT CONTRACTORS 

 
Refer to Para 4.4 

 

8.4 INTERFACES WITH S&TC CONTRACTOR 

 

Refer to Para 5.7 
 

8.5 INTERFACES WITH RS CONTRACTOR 

 
Refer to Para 6.6 

 

8.6 INTERFACES WITH TELECOM CONTRACTOR 
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Refer to Para 7.6 

 

8.7 INTERFACES WITH TRACTION CONTRACTOR 

 

8.7.1 Definitions and Scope 

 
8.7.1.1 This specification describes the interface requirements between PS Contract and OHE Contract(s). 

 
8.7.1.2 PS Contractor shall be the Lead Contractor and OHE Contractor shall be the Participating Contractor.  

 
8.7.2 Contractors’ Responsibilities  

 
8.7.2.1 This specification outlines the Contractors’ interface requirements, which are based on the Technical Studies carried out during the early stages of the 

Project.  

 
8.7.3 Scope of Interface & Division of Responsibilities  

 

8.7.3.1 The PS Contractor and OHE Contractor shall co-ordinate interactively in order to achieve the functional and operational requirements of the system. 
The roles and activities of the two Contractors shall include minimum following but not limited to:  

 

Item 

no. 

Purpose of Interface By PS Contractor By OCS Contractor 

1 Traction simulation 

study and locations of 

SP / SSP / SS 

Shall perform the traction simulation study duly 

keeping the design criteria in view and propose the 

numbers, locations and sizing of OHE and SP / 

SSP / SS equipment 

Shall verify the traction simulation study and also perform 

independent simulation study using a different simulation 

tool. Shall coordinate with PS Contractor for finalizing the 

OHE and SP / SSP / SS equipment sizing 

2 EMC / EMI study for 

assessing the 

Shall perform the EMC/EMI simulation study duly 

keeping the design criteria in view and determine 

the requirement, locations and sizing of BT and RC 

Shall verify the EMC/EMI study and also perform 

independent EMC/EMI study using a different simulation 
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Item 

no. 

Purpose of Interface By PS Contractor By OCS Contractor 

requirement of BT and 

RC system 

tool. Shall coordinate with PS Contractor for finalizing the 

BT and RC system. 

3 SCADA system  

SP / SSP / SS at 

Mainline and depot  

Shall provide the SCADA equipment including 

battery control supply at SP / SSP / SS for 

mainlines and depots  

 

Shall supply and provide connection between SP / 

SSP / SS and SCADA RTU 

Shall coordinate with PS Contractor and make provisions of 

adequate number of potential free contacts on equipment 

and connection arrangement  

4 25kV and return cables 

connections at FP/SP 

Shall coordinate with cooperate with OCS 

Contractor and make appropriate arrangement of 

cable termination arrangement at FP (GIS type) 

end to enable OCS contractor to connect cables at 

25kV GIS switchgears  

Shall supply and install 25kV and return cables between 

Feeding Posts and OCS (both NS and EW corridors)  

5 Protection system (at 

FP) 

Shall coordinate and cooperate with OCS 

Contractor for protection setting and perform 

setting in relays at FP 

Shall coordinate and cooperate with PS Contractor for 

protection setting 

6 Battery control supply 

for traction posts’ 

equipment (SP / SSP / 

SS at Mainline and 

depot) 

Shall supply and provide control supply 

arrangement (i.e. battery, charger, AC & DC 

distribution boards etc.); common equipment with 

ASS, wherever feasible, shall be acceptable 

Shall provide load details of SP / SSP / SS for sizing of 

battery & charger and supply and lay control power cables 

from AC & DC Distribution Boards to SP / SSP / SS 

including connection at AC/DCDB ends 

7 Cable support 

arrangement for BEC at 

mainlines 

Shall provide the cable support brackets or other 

appropriate arrangement 

Shall coordinate and provide requisite details  

 

8.8 INTERFACES WITH TRACK CONTRACTOR 

 

8.8.1 Definitions and Scope 
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8.8.1.1 This specification describes the interface requirements between PS Contract and Track Contract(s). 

 
8.8.1.2 Track Contractor shall be the Lead Contractor and PS Contractor shall be the Participating Contractor.  

 
8.8.2 Contractors’ Responsibilities  

 
8.8.2.1 This specification outlines the Contractors’ interface requirements, which are based on the Technical Studies carried out during the early stages of the 

Project.  

 
8.8.3 Scope of Interface & Division of Responsibilities  

 

8.8.3.1 The PS Contractor and Track Contractor shall co-ordinate interactively in order to achieve the functional and operational requirements of the system. 
The roles and activities of the two Contractors shall include minimum following but not limited to:  

 

Item 

no. 

Purpose of Interface  PS Contractor Track Contractor  

1 Cables and connections 

(at viaduct, tunnels, depots 

etc.) 

Shall provide designs / drawings and coordinate 

with the Track Contractor for availability of suitable 

track crossings at the desired locations. PS 

Contractor shall supply and provide the pipes over 

viaduct and pipes over parapet walls and interface 

with Track Contractor for correct location of pipes 

and verify before track plinth / slab casting. 

Shall accommodate requirements of PS Contractor for 

appropriate means for track crossings and interface with 

PS Contractor for finalizing location of pipe crossings.  
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CHAPTER 9 

 

9.0 TRACTION (OHE/OCS) SYSTEM INTERFACES 
 

9.1 INTERFACES WITH STATION CONTRACTORS 

 
Refer to Para 2.5 
 

9.2 INTERFACES WITH VIADUCT CONTRACTORS 

 
Refer to Para 3.5 
 

9.3 INTERFACES WITH DEPOT CONTRACTORS 

 
Refer to Para 4.5 

 

9.4 INTERFACES WITH S&TC CONTRACTOR 

 

Refer to Para 5.8 
 

9.5 INTERFACES WITH RS CONTRACTOR 

 
Refer to Para 6.7 

 

9.6 INTERFACES WITH TELECOM CONTRACTOR 
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Refer to Para 7.7 

 

9.7 INTERFACES WITH PS CONTRACTOR 

 
Refer to Para 8.7 

 

9.8 INTERFACES WITH TRACK CONTRACTOR 

 

9.8.1 Definitions and Scope 

 
9.8.1.1 This specification describes the interface requirements between PS Contract and Track Contract(s). 

 
9.8.1.2 Track Contractor shall be the Lead Contractor and PS Contractor shall be the Participating Contractor.  

 
9.8.2 Contractors’ Responsibilities  

 
9.8.2.1 This specification outlines the Contractors’ interface requirements, which are based on the Technical Studies carried out during the early stages of the 

Project.  

 
9.8.3 Scope of Interface & Division of Responsibilities  

 

9.8.3.1 The PS Contractor and Track Contractor shall co-ordinate interactively in order to achieve the functional and operational requirements of the system. 
The roles and activities of the two Contractors shall include minimum following but not limited to:  
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Item 

no. 

Purpose of Interface OCS Contractor Track Contractor 

1 Information regarding track 

alignment, curves, levels 

etc. 

Shall consider the information for progressing OCS 

layout plans / designs.  

Provide track alignment, track slab layout and final 

alignment of tracks in depot showing all the sleepers 

2 Return cable connections Shall provide details of holes required in rails for 

connection of return cables 

 

Shall connect return cables to rails including all 

hardware and accessories required for the 

connections 

Shall drill holes in rails as per requirement of OCS 

contractor. 

3 Rails and Track cross 

bonds and bonding at 

turnouts, points and 

crossings  

Shall supply and install cross bonds and other bonds 

on track 

 

Shall provide details of holes required in tracks for 

connecting the bonds 

Shall allow OCS contractor to install track cross bonds 

and other bonds 

 

Shall drill holes in the rails as per requirement of OCS 

contractor 

4 Earthing and bonding 

measures 

Shall provide schematics and For-construction 

drawings of earthing, bonding measures. 

 

Shall witness the track construction to be built as per 

design / drawings in respect of earthing and bonding 

measures. 

 

Supply and connect plinth reinforcement to the 

Structure Earth Cable (or buried earth conductor i.e. 

BEC) from MS strip / cable on track plinth / slab at 

girder ends (pier locations) 

Supply and install GI plates on every deck end. Ensure 

the electrical continuity of plinth reinforcement on every 

span by providing earth terminals at each end of the 

plinth duly connected with cable. The material details 

and specifications of connecting cables shall be 

interfaced with OCS Contractor. 

5 Insulated Rail Joints (IRJ) 

between main line and the 

depot line 

Shall provide details of locations where IRJs are 

required to be installed for traction power 

requirements. 

Shall supply and install the IRJs to the requirement of 

OCS Contractor.  

6 Electrical and physical 

clearances 

Shall provide necessary designs and drawings Shall respect the required clearances 

 



CHAPTER 10 

 

10.0 AFC SYSTEM INTERFACES 
 

10.1 INTERFACES WITH STATION CONTRACTORS 

 
Refer to Para 2.7 
 

10.2 INTERFACES WITH DEPOT CONTRACTORS 

 
Refer to Para 4.7 

 

10.3 INTERFACES WITH TELECOM CONTRACTOR 

 
Refer to Para 7.8 
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CHAPTER 11 

 

11.0 PSD SYSTEM INTERFACES 
 

11.1 INTERFACES WITH STATION CONTRACTORS 

 
Refer to Para 2.6 
 

11.2 INTERFACES WITH DEPOT CONTRACTORS 

 
Refer to Para 4.6 

 

11.3 INTERFACES WITH S&TC CONTRACTOR 

 

Refer to Para 5.9 
 

11.4 INTERFACES WITH RS CONTRACTOR 

 
Refer to Para 6.8 
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CHAPTER 12 

 

12.0 LIFTS INTERFACES 
 

12.1 INTERFACES WITH STATION CONTRACTORS 

 
Refer to Para 2.8 

 

12.2 INTERFACES WITH TELECOM CONTRACTOR 

 
Refer to Para 7.9 
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CHAPTER 13 

 

13.0 ESCALATORS INTERFACES 
 

13.1 INTERFACES WITH STATION CONTRACTORS 

 
Refer to Para 2.9 

 

13.2 INTERFACES WITH TELECOM CONTRACTOR 

 
Refer to Para 7.9 
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CHAPTER 14 

 

14.0 TRACK SYSTEM INTERFACES 
 

14.1 INTERFACES WITH STATION CONTRACTORS 

 
Refer to Para 2.10 
 

14.2 INTERFACES WITH VIADUCT CONTRACTORS 

 
Refer to Para 3.6 
 

14.3 INTERFACES WITH DEPOT CONTRACTORS 

 
Refer to Para 4.8 

 

14.4 INTERFACES WITH S&TC CONTRACTOR 

 

Refer to Para 5.10 
 

14.5 INTERFACES WITH RS CONTRACTOR 

 
Refer to Para 6.9 

 

14.6 INTERFACES WITH TELECOM CONTRACTOR 

 
Refer to Para 7.10 

 

14.7 INTERFACES WITH PS CONTRACTOR 

 
Refer to Para 8.8 

 

14.8 INTERFACES WITH TRACTION CONTRACTOR 

 

Refer to Para 9.8 
 

End of Project Wide Interface Document 
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APPENDIX A2: PSDAND TELECOMMUNICATION 

SYSTEMS CONTRACTOR INTERFACE REQUIREMENTS 

1. INTRODUCTION 

1.1 Definitions and Scope 

1.1.1 This specification covers the interface requirements between PSD contractor and 

Telecommunication system contractor. 

1.1.2 In this Specification, unless otherwise stated, the term “Contracts” refers to all 

the relevant Contracts and the term “Contractors” refers to all the relevant 

Contractors. 

1.1.3 This document shall be read in conjunction with the relevant paragraphs of the 

General Specification. The Contractors shall ensure all requirements of the 

General Specification and the PS pertaining to interfaces are fully resolved and 

implemented. 

1.1.4 In the event of a conflict between any General Specification and this 

specification, the requirements of the Particular Specification shall prevail. 

1.1.5 The requirements specified herein are by no means exhaustive and it remains the 

responsibility of the contractors to develop and execute an interface plan during 

execution of the work to ensure that: 

(i) All interface issues between the two contracts are satisfactorily resolved. 

(ii) Supply, installation and testing of equipment and software are fully 

coordinated.  

(iii) All equipment supplied in the contracts is fully compatible with each other. 

2. CONTRACTORS’ RESPONSIBILITIES 

2.1 Coordination and Interfacing 

This specification outlines the Contractors’ interface requirements, which are 

based on the Technical Studies carried out during the early stages of the Project. 

However, the requirements herein specified are by no means exhaustive and it 
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remains the Contractors’ responsibilities to develop, update and execute jointly 

Interface Management details during design & throughout the execution of 

Works. 

3. SCOPE OF WORK 

3.1 The Telecommunication System Contractor shall provide high-speed optic Fiber 

telecom link from OCC to telecom room of all stations, which shall be used by 

PSD contractor. Installation of cables and wirings between Station SER/ 

OCC,BCC & SCR and equipment room shall be done by PSD contractor. 

3.2 The two contractors shall jointly develop detailed interface document covering 

the hardware interface, type and format of the protocols to be followed for 

transmission of data between the two systems. The detailed interface document 

shall be submitted for review of the Engineer. 

 

Subject 

Telecommunication 

Contractor 

responsibilities 

PSD Contractor's 

Responsibilities 

Provision of 

communication channels 

for implementing the 

LAN for PSD system. 

Shall provide redundant 

(double attachment) 

Ethernet ports at stations for 

transmitting the data of 

PSD System on LAN from 

station to OCC/BCC & 

Depots. 

Required redundant 

Ethernet ports at stations 

for transmitting the data 

of PSD System on LAN 

from station to OCC/BCC 

& Depots. PSD contractor 

shall bring their Ethernet 

cables inside the TER at 

station. 

Provision of telephones 

in PSD rooms at all of 

the stations. 

Shall provide telephones in 

PSD rooms at all of the 

stations and at OCC/BCC& 

Depot. 

Confirm the locations for 

providing telephones. 
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Interfacing of MCS with 

the PSD System. 

Shall provide Interfacing of 

MCS with the PSD System 

at OCC, BCC and other 

locations if required (as per 

detail design) in order to 

have time synchronisation. 

All the interface/ 

Communication shall be 

through Ethernet based. 

PSD System shall 

Interface with MCS 

system for time 

synchronization. 

 

End of Appendix A2 
  



MAHA-METRO  PS-8 

 

P1/S03R/2022  

    

APPENDIX B: SCHEDULE OF EMPLOYER’S DRAWINGS 

 

SN REFERENCE DRAWINGS 

1 
Tentative General Arrangement Drawings of North-South Corridor 

UG 

2 Typical Underground Station Layout 

3 Tentative Track Plan 

4 Schedule of Dimension (SOD) – Draft 

5 Typical Drawing for Train Stopping at Platform 

6 Typical PSD Interface Detail at Platform Level 

Table 13: List of Drawings 

 

Note: All tender drawings are provided in separate. 

 

 

End of Appendix B 
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APPENDIX C: LAYING OF CABLES 

1 GENERAL 

1.1 Primary cable containment around station areas and along track-side will be 

provided by Civil Works Project Contractors (Refer to Interface Specifications 

of this PS.). 

1.2 The Contractor shall provide all necessary secondary cable containment and 

supports in addition to the primary cable containment provided, if necessary, to 

complete the connection to the Contractor’s equipment. 

1.3 The Contractor shall submit the working drawings with the following details to 

the Engineer for review: 

(i) Cable routes 

(ii) Details of the cables to be laid along the proposed cable routes including 

cable types, number of cables, cable diameter, core count and estimated 

cable Section length 

1.4 All cables shall be neatly run and fitted in ducts or conduits, laid in trunkings, 

formed trenches or troughs, or supported by trays, hangers or cleats as 

appropriate. 

1.5 The Contractor shall make any wall and slab openings, including the temporary 

removal of architectural finishes that shall be required for his cabling. After 

cabling is completed, the Contractor shall seal these openings with fire resistant 

materials and restore the architectural finishes and fire resistance to their original 

state. 

1.6 Before commencing work on any part of the Site, the Contractor shall ascertain 

that the Engineer and also, where applicable, the local and statutory authorities 

or other bodies/persons concerned have reviewed each cable route without 

objection. The Contractor shall further ensure that all necessary permits in such 

cases have been obtained and notices served. 

1.7 Conduits and ducts shall be thoroughly cleaned by a mandrel of diameter slightly 

less than the conduit or duct being drawn through. After the mandrel has been 

drawn through the conduits, a draw wire of galvanised steel shall be left in each 

conduit or duct, if required by the Engineer, to facilitate the drawing in of cables. 

The duct ends shall be sealed temporarily to prevent the entry of foreign matter. 
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The conduits and ducts shall be cleaned again immediately before the cables are 

drawn in. 

1.8 The Contractor shall provide his own brackets and clips to secure all the cables 

at an interval reviewed by the Engineer. Where cables are to be laid in troughs, 

the Contractor shall remove and re-instate trough lids prior to and after cable 

installation. 

1.9 The Contractor shall use suitable protection pipes for track crossing of cables 

and at locations where other means of protection are not available. 

1.10 In case of direct burial of cables in earth, the cable shall be buried at a depth of 

1.0 meter or otherwise suitable protection pipes shall be used. The area shall be 

properly restored after laying of cables. 

1.11 A labelling scheme shall be applied for all cables installed. Each cable shall be 

uniquely identified. Labels shall be tied at both ends, at entry and exit points of 

cable trays, ducts and trenches and at appropriate locations where necessary. A 

record shall be provided to indicate clearly the type of cables, the sizes of cable, 

the use of each core or pair, and termination as well. 

1.12 The installation and handling of cables shall be undertaken at all times by 

adequate staff suitably trained and supplied with all necessary plant, equipment 

and tools. The arrangement of the cables and all methods of laying shall be 

submitted to the Engineer for review and shall be planned to provide an orderly 

formation, free from unnecessary bends and crossings. 

1.13 No cable joints shall be allowed along trackside without the prior approval of 

Engineer. 

1.14 At no location shall the cable be bent with a radius lower than the minimum 

radius recommended by the manufacturers. Sharp edges shall be avoided. 

1.15 Every precaution shall be taken to ensure that cables and equipment are not 

installed in a manner or under conditions likely to cause electrolytic or other 

corrosive action or damage to, or be detrimental to, the performance of the cables 

and equipment during operation. 

1.16 All cables and wires inside cabinets shall be housed in appropriate cable conduits 

or tied neatly along the side of the cabinet. They shall not cause any obstruction 

to the access of equipment within. 
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1.17 All cables shall be adequately rated for their duties. All power cables shall be 

able to withstand full load current for peak operation when the equipment is at 

its ultimate capacity. The Contractor shall comply with the latest edition of IEEE 

Wiring Regulations. 

1.18 Cable ties shall be made only from corrosion-resistant materials. They shall be 

further resistant to ultra-violet radiation if they are to be used at locations 

exposed to sunlight. In areas of significant vibration, cable ties shall be of 

metallic construction and coated further with a corrosion-resistant material. 

1.19 Wherever possible, standard multi-pin plug/socket shall be used to terminate 

multi-core cables for connecting to equipment. Locking mechanism shall be 

integrated in the connector to secure the connection. 

1.20 Use of soldering in cable connections shall be minimized and it shall be used 

only for terminating conductors. Cables and wires shall be terminated by more 

flexible means such as WAGO terminals or similar. 

1.21 Heat-shrinkable sleeves shall enclose all exposed and terminated contacts inside 

multi-pin connectors. 

1.22 Any unconnected socket shall be covered up and properly labelled to avoid 

exposure for short-circuit and making wrong connection by mistake. 

1.23 Unused cable cores of multi-core cables shall be neatly tied and wrapped up 

inside the connectors. 

1.24 Connectors shall be suitably configured to avoid the possibility of wrong mating. 

1.25 Connectors at cable ends carrying high voltages or current sources shall 

invariably use female contacts  

1.26  Cables entering enclosures shall utilise suitable cable glands or grommets for 

protection of these cables over the service life of the System. 

1.27 Optical fiber cables shall be to latest IRS/ RDSO specifications and shall be laid 

in HDPE pipe. 

2 TERMINATION 

2.1 The termination and distribution practice shall adopt a consistent approach for 

easy circuit identification and is subject to the review of the Engineer. 

2.2 The circuit terminations shall be secure enough to withstand vibration level, 

which is likely to be experienced in the railway environment. 
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2.3 The outgoing circuits connecting to external lines and all circuits liable for 

lightning or high-induced voltage, lightning arrestors and surge protection 

devices shall be provided with the required earth connections. 

2.4 The termination shall make use of different colours or markers to aid circuit pairs 

identification. 

2.5 The Contractor shall maintain records of all the circuit terminations. 

3 IDENTIFICATION 

3.1 Descriptive labels shall be provided for all cabinets, enclosures, panels, 

assemblies and sub-assemblies. 

3.2 Labels shall be of engraved type, with durable markings and shall have character 

size not less than 6mm high. 

3.3 The details of the labels including the material and size of the characters and 

sample of the labels shall be submitted to the Engineer for review. 

3.4 Labels and notices on equipment shall be fixed with roundhead brass screws or 

self-tapping screws. Stick-on labels or fixing by adhesive shall not be accepted 

3.5 All enclosures containing terminals or exposed live parts where a voltage 

exceeds 120 volts shall have a label with lettering indicating the maximum 

voltage present in the enclosure. Warning signs shall be provided with graphical 

symbols and wordings in red for hazardous electrical equipment. 

4 CABLE ENTRY 

4.1 Entry of Cable at SCR, SER, CER, OCC, UPS rooms, Location boxes etc. 

4.1.1 All the Cables & Pipes passing through the walls/ slabs, Cable Trenches, Ducts 

or entering in the installation, Cubical Control panels, Enclosures, Junction 

Boxes, SCR, SER, CER, OCC, Location Box etc. shall be sealed through using 

suitable sealing system/material which should be: - 

(i) modular to accommodate different categories and configuration of cables. 

(ii) able to seal different diameter cables. 

(iii) made of low smoke halogen free material. 

(iv) must have spare capacity as options for adding cables at a later date. 

(v) able to prevent ingress of water through it and should have fire retardant 

capacity for minimum 2 hours. 
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(vi) generally be conforming to IP55 for enclosures/Panel & Cabinets etc & 

IP67 for Buildings as per IEC: 60529. 

(vii) type tested for the Water/Fire/gas tightness.  

(viii) able to protect the cable entry arrangement for the service life of the cables. 

(ix) rodent and vermin resistant 

4.2 All cable entrance ducts must be closed with suitable masonry works and 

plastered to prevent entry of rodents and shall be vermin proof etc.  

4.3 Cables shall be protected up to 10m beyond building line when laid underground. 

4.4 Wherever cables are laid underground like depots etc., care should also be taken 

in laying cables where bed changes from solid support to soft support such as 

soft soil. 

5 OPTICAL FIBRE CABLE  

5.1.1 The optical fibre cable network (if required) shall be formed by redundant 

outdoor single mode optical fibre cables, laid from platform to equipment rooms. 

The normal and protected routes shall be routed through different fibre cables 

with path diversity. 

5.1.2 The optical fibre cables within station shall be laid along different routes with 

maximum route diversity. 

5.1.3 Optical distribution frame (if required) shall be installed in equipment rooms. 

Optical fibre cables terminated at the optical distribution frame shall be either 

spliced through or spliced with optical pigtails or terminated at the optical patch 

panels including the spare fibres. 

5.1.4 At least 5 metres cable slack shall be reserved at all equipment rooms for future 

network modification and expansion. 

5.1.5 No cable joints shall be allowed along trackside. The contractor shall conduct 

survey of the cable route and ensure that cable lengths supplied are such as to 

avoid possible wastage of cable on account of residual pieces of cable. 

End of Appendix C  
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APPENDIX D: LIST OF SPARES FOR PSD SYSTEM 

SN Equipment Unit 

Quantity 

 

NS ( 5 UG Stations) 

1 Power Supply Distribution Cubicle  % 10% of installed quantity 

of each type 

2 PSC-Control & Interface Cabinet - Complete 

Unit 

%. 10% of installed quantity of 

each type 

3 Master Monitoring System (located in PSC or 

in a separate cabinet inside PSD room) 

% 10% of installed quantity of 

each type 

4 All type of cards used in control Panel % 10% of installed quantity of 

each type 

5 PSL (Local Control Panel) % 10% of installed quantity 

7 PSD Door Driving Mechanism (Electro-

mechanical Complete: for example - Door 

control unit, Pulley, Guide system, DC Motor 

Assembly etc.) 

% 

5% of installed quantity 

9 PSD Door Leaf pair with Glass No. 2 

11 PSD Door Leaf Glass No. 4 

13 PSD - Fixed Screen with Glass % 5% of installed quantity of 

each type 

15 PSD - Fixed Screen Glass No. 5 of each type used 

17 EED - Emergency Escape Door with Glass % 2% of installed quantity of 

each type 

19 EED - Glass No. 1 of each type used 

21 PED - Platform End Door with Glass % 5% of installed quantity 

23 PED - Glass No. 1  

24 MMI % 10% of installed quantity 

25 LED/ LCD for Integrated Digital 

Advertisement and Passenger Information 

Display System 

No. 

20 

26 Obstruction Detection assembly (If Provided) % 5% of installed quantity of 

each type 

27 All types of Cables of sufficient lengths to 

enable replacement at any station (2 PFs at 

farthest distance from PSD room, cable length 

+10%) (inclusive of cable containment) 

Set 

2 

28 Toothed Belt (If Provided) No. 70 of each type 

29 Drive Mechanism Assembly for  No. 4 
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SN Equipment Unit 

Quantity 

 

NS ( 5 UG Stations) 

30 PSD Drive Screw Assembly No. 2 

31 Actuators & Limit switches  % 5% of installed quantity of 

each type 

32 Door Open Indicators % 5% of installed quantity of 

each type 

33 Set of all hardware – mounting, bolts, washers 

etc. 

Set 
20 sets of each type used 

34 MCB/ MCCB % 5% of installed quantity of 

each type 

35 All types of Buzzer % 5% of installed quantity of 

each type 

36 Complete set of Threshold for PSD/  with all 

the fixing accessories and cladding 

Set 
2 of each type used 

37 Fuses used in PSD System % 10% of installed quantity of 

each type 

38 Emergency Panels (Light Weight) for all sizes 

and types used in the project 

No. 
2 for each type  

39 All type of Indicator Lamps (Bulbs/ LED) 

used in PSD System  

% 10% of installed quantity of 

each type 

40 All type of Push button used in PSD System % 10% of installed quantity of 

each type 

41 All type of Push Bars with all associated 

mechanism (used in EEDs and PEDs) 

No 
2 of each type 

42 All type of Key Switches used in PSD System % 10% of installed quantity of 

each type 

43 Manual Release Timer Relay % 5% of installed quantity of 

each type 

44 Safety Relay (NAIS Relays - if used) No. 10% of installed quantity of 

each type 

45 All type of relays used in PSD System No. 10% of installed quantity of 

each type 

46 Manual Release Switch % 5% of installed quantity of 

each type 

47 AC/ DC convertors (Modules used in Power 

Supply Distribution Cabinet) 

% 10% of installed quantity of 

each type 

48 DC/ DC convertors (Modules used in Power 

Supply Distribution Cabinet- if any) 

% 10% of installed quantity of 

each type 
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SN Equipment Unit 

Quantity 

 

NS ( 5 UG Stations) 

49 Step Down Transformer used in Power Supply 

Cabinet  

No. 
2 of each type 

50 EPOS - Electronics Passenger Obstruction 

Sensors– (if provided) 

% 10% of installed quantity of 

each type 

51 Gap Closer Device (Device used to close the 

gap between platform and train) – if provided 

% 10% of installed quantity of 

each type 

52 Lightning Protection Devices and Surge 

Arrestors 

% 5% of installed quantity of 

each type 

53 Terminal Blocks % 10% of installed quantity of 

each type 

54 Connector and Socket % 10% of installed quantity of 

each type 

55 Wire Harness % 10% of installed quantity of 

each type 

56 End Stoppers used for Sliding Doors % 5% of installed quantity of 

each type 

57 Fan Unit % 10% of installed quantity of 

each type 

58 Air Filter % 10% of installed quantity of 

each type 

59 Compact Fan used in power supply and other 

cabinets 

% 10% of installed quantity of 

each type 

60 Networking Elements (Switch, Router etc.) % 10% of installed quantity of 

each type 

61 Central Servers No. 01 for each corridor  

62 Any other item used in the PSD System % 10% of installed quantity of 

each type 

Table 14: List of Spares 

Note: The list provided above is non exhaustive and contractor has to advise as per Contract 

requirements. 

 

End of Appendix D  
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APPENDIX E: LIST OF SPECIAL TOOLS FOR PSD SYSTEM 

No. Description Make 
Model 

No. 

Quantity 

EW NS 

1 Laptop/ Handheld Device with software 

and other connecting accessories for 

system diagnostic and monitoring. 

  8 

2 Set of maintenance tool kit as per 

maintenance manual  
  10 sets  

3 Glass Adhesive/ Glue Gun with its 

consumables 
Reputed make  4 sets 

4 Digital Dynamometer – Hand held force 

gauge equipped with a hook (when 

pulling) used to evaluate manual effort 

intensity to release: PSD/EED/ PED 

(Range 0 – 200 N, Accuracy: + 10%) 

Reputed make  4 sets 

5 Cabling & Clamps to wire the insulation 

controller on the PSD Façade (Section 50 

mm2) of suitable length 

  4 sets 

6 4 mm x 40 mm steel plate for obstacle 

gauge used for functional check 
  10 

7 Oscilloscope- Digital  Reputed make  2 

8 Stabilised portable DC power supply unit 

for troubleshooting at PSD (Range 0 60 V, 

0 – 50 A, Power 1 KW, Output impedance 

0.2 milli Ω, accuracy + 5mV + 5mV, 

Stability: + 0.03% 

Reputed make  4 sets 

9 Insulation Controller to test PSD façade in 

reference to the station earth, Gauge 1000 

V (500 V used), Range up to 2000 Pune 

Metro Rail Project Ω, Temperature 0 - 40 
oC, Accuracy + 10 + 3 digits 

Reputed make  2 

10 Automatic Screw Tightening Machine 

(power operated) 
Reputed make  4 

Table 15: List of Special Tools 

Note: Including all tools and any other tools considered necessary as stipulated in 

Maintenance Manual of Contractor are in the scope of work of Contractor. 

End of Appendix E  
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APPENDIX F: LIST OF OTHER DESIGNATED 

CONTRACTORS 

 

The Bidder's attention is drawn to the requirement that access to the Site or parts of the 

Site will, from time to time, have to be shared with other contractors carrying out works 

on, or in the vicinity of the Site including, without limitation, works relating to design 

and construction of Stations; design, manufacture and installation of Rolling Stock and 

Telecommunications Systems on the Corridors; design, manufacture and installation of 

Power Supply, Traction Power, Power Distribution and Lifts & Escalators on the 

Corridors; installation of track work; Construction, manufacture and installation of 

Depots and Equipment etc. List of designated contractors shall be provided on award to 

the successful Contractor.  

End of Appendix F 
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APPENDIX G: EARTHING POLICY & TRANSIENT 

PROTECTION FOR PSD SYSTEMS 

1 OBJECTIVES 

Earthing points shall be provided by the designated Contractor(s) for all indoor 

PSD installations to achieve the following objectives: 

(i) To provide the safety to the operating & maintenance personnel against 

the electric shock on account of any potential (voltage) appearing on 

exposed parts with respect to earth or due to electromagnetic or due to 

electrostatic induction. 

(ii) To ensure safe & reliable operation of the equipment by limiting or 

eliminating the induced voltages and transients in the PSD equipment. 

(iii) To protect the equipment against build-up of unduly high voltages which 

can cause dielectric (insulation) breakdown or damage to the equipment 

or their parts. 

(iv) To serve as common voltage reference point wherever required. 

2 POLICY 

(1) The Earthing system shall meet or exceed the requirements of IEEE 1100, 

NFPA 780 and IEC 1024 or relevant International standards. 

(2) Earthing and other protection devices shall be designed to accomplish the 

following minimum requirements but not limited to: 

(a) Protect personnel and equipment from electrical hazards, including 

lightning. 

(b) Reduce potential to system neutrals. 

(c) Reduce or eliminate the effects of electrostatic and electromagnetic 

interference arising from within the Metro network on account of 

Traction voltages, Traction returns current, Rolling stock characteristics 

and other extraneous sources. 

(d) Provide a proper earthing method for all equipment enclosures, cabinets, 

drawers, assemblies and sub-assemblies. 

(e) Provide a clean zero-volt reference point where required. 

(3) The earthing system shall be so designed so as to give earth resistance 
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within the stipulated limits (as given below) at all locations and under all 

climatic conditions. 

(4) Any electrical joints in the earthing system shall be protected from moisture 

ingress by using proper wrapping, sealing with waterproof tapes, or such 

other measures. 

(5) For the purpose of measurement of earth resistance, a small interconnecting 

copper strip of appropriate cross-section shall be provided in the ring earth 

in a small manhole chamber so that the ring earth can be broken from the 

loop. 

(6) The earthing methods, design and details shall be submitted to the 

Engineer for review. 

2.1 Stations Area (Indoor Equipment) 

2.1.1 Main Earth: Shared main earth bus bar (< 1Ω) will be provided to PSD 

contractor in the UPS (S&T) room by the E&M contractor. PSD contractor shall 

extend main earth from this location and install an earth bus bar in the PSD 

room, contractor shall be responsible for any other activity required for 

earthing of his equipment in accordance with the specifications contained in 

the PS and this appendix. 

Designated Contractor(s) shall provide the earthing pits for clean earths & main 

earth and shall connect them up to the earthing terminals inside the rooms as 

above. Both the contractors shall jointly set up machinery to achieve the desired 

earth resistance values. 

2.1.2 Clean Earth: Clean earth means earth network for the use of particular systems 

which are not to be subjected to electrical interference from other systems.  

These earths shall cater for the PSD equipment to be provided inside the 

equipment rooms at the Stations and Control centres. These earths shall be brought 

inside the equipment rooms using insulated copper conductors & connected to the 

“Clean-earth terminals” using isolating link. It shall provide full earth, fault 

protection facilities. A local “Clean- earth” bus shall be setup inside the equipment 

rooms by running a copper strip. The route chosen for the insulated clean earth 

conductor shall minimise inductive interference from power-supply cables and the 

main earth network. 
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These “Clean-Earths” shall be designed so as to give not more than 0.5 Ohm 

resistance in dry condition. The earths shall make use of copper electrodes of 

appropriate size. The earthing electrodes for these equipment earths shall be kept 

at least 20m away from the “Main-Earth” provided for electrical systems & 

utilities. 

3 GUIDELINES FOR TRANSIENT PROTECTION & 

LIGHTNING PROTECTION 

3.1 General 

(i) Despite the provision of earthing as specified above, sometimes failures 

of equipment do occur on account of finite earth resistance, particularly 

high voltage transients and also due to lightning. 

(ii) Typically, a transient & lightning are temporary, usually short duration, 

surge voltage of limited energy. Electronic equipment with high input 

impedance is inherently more susceptible to transients. 

3.1.1 Requirements for effective transient and surge protection: 

Physical distance from the transient source does not necessarily guarantee 

immunity from transients. An effective transient protection system must protect 

the communication equipment from transients of the following specifications as a 

minimum: - 

(i) Peak transients of up to 700 Volts on the DC Power Supply line for 

several microseconds. 

(ii) Average transient duration of 2 microseconds with a repetition frequency 

of 15 kHz to 100 kHz 

(iii) For short duration transients (< 5ms) the variation approaches a sine wave 

(iv) For longer duration transients (> 5ms) the variation approaches 

rectangular pulses with an initial rate of rise up to 5x104 Volts per second. 

Suitable electronic devices (such as silicon avalanche suppressor devices 

– also called Transzorbs) having high surge handling capability, fast 

response time, low clamping voltage, etc., shall be incorporated in the 

PSD equipment and subsystems offered, to ensure that the latter 

withstands the conditions mentioned above without any damage or 

permanent degradation in performance throughout the system lifetime. 
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The selection criteria for such devices shall include, but not be limited to, 

the following: 

(1) Reverse Standoff Voltage: At least twice the maximum operating 

voltage and allowing operation over the temperature range – 65oC 

to +175oC 

(2) Pulse Power Rating:  This shall have a value to handle the peak 

pulse power of the transients and ensure their decay in less than 10% 

of the rise time for the worst pulse likely to be encountered from all 

possible sources including lightning and transients from traction 

power system. 

(3) Device Lifetime: This shall not be less than that of the system 

for which it affords protection. 

3.1.2 Lightning Protection: While the station buildings will be provided with the 

lightning protection arrangements, the protection against lightning surges 

travelling through conductors into equipment's side shall be done by the PSD 

contractor using appropriate devices. 

Earthing and other protective measures in preceding paragraphs are given only 

as indicative guidelines. PSD contractor shall design, manufacture, install and be 

responsible for safe and correct working of all equipment/subsystems under 

the scope of PSD. To achieve this objective, PSD contractor shall submit his 

proposals requiring any changes/modifications in above. PSD contractor shall 

also submit his proposal for protection devices at power lines, data 

communication lines and equipment parts and elsewhere for review. 

 

End of Appendix G 
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APPENDIX H: KEY & ACCESS DATES 

1 KEY DATES 

The work includes a number of stages. These stages, which are inter-related 

with, and essential to the completion of the PSD system, are to be achieved by 

the Key Dates indicated in the Schedule of Key Dates. 

If the identified stage is not achieved by the stated Key Date, liquidated 

damages shall become applicable as set out in the Contract. 

1.1 Key Date 1 (KD1): Preliminary Design Submission 

Achievement: Submission to the Employer’s Engineer of the Preliminary Design 

as specified in Particular Specifications. 

1.2 Key Date 2 (KD2): Final Design Submission including Engineer’s 

Comments 

Achievement: Submission to the Employer’s Engineer of the Final Design as 

specified in Particular Specifications including engineer’s comments and 

obtaining ‘No Objection/No Objection Subject to Comments’. 

1.3 Key Date 3 (KD3): Delivery of PSD System at Site  

Achievement: Delivery of PSD system for different sections. 

1.4 Key Date 4 (KD4): Completion of Installation Acceptance Test (IAT) and 

System Acceptance Test for PSD systems with concurrence (NOC) by the 

Engineer. 

Achievement: Completion of Installation Acceptance Test (IAT) and Partial 

Acceptance Test (PAT) for PSD sub-systems with concurrence (NOC) by the 

Engineer 

1.5 Key Date 5 (KD5): Completion of Commissioning Test/ System Acceptance 

Tests of PSD System for Integrated Testing, Commissioning and Service 

Trials  

Achievement: Taking Over of the section by the Employer for starting Revenue 

Services including - Completion and submission of safety case along with 

resolution of Safety Assessor blocking Independent findings and delivery of As-

Built Drawings & Documents in accordance with clause 5.5 and clause 5.6 of 

the GC. 

1.6 Completion of Contract 
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Completion of all Contract responsibilities including: - 

(i) Satisfactory completion of the Defects Liability Period requirements; 

(ii) Issue of a Performance Certificate in accordance with clause 11.9 of GC, 

and 

(iii) Completion of the period of Supervision of Maintenance 

2 ACCESS DATES 

The contractor shall require access to information as well as to various locations 

at stations/platforms/guide-ways, etc., in stages, in order to plan his activities for 

time-bound completion of his obligations under the Contract. The dates on which 

such access becomes available are indicated in the schedule of Access Dates. 

The contractor shall develop his Work Plan based on these Access Dates. If, in 

the course of construction, the achievement of these access points may be shifted 

in time, to be either earlier or later, such adjustments shall be notified to the PSD 

contractor for modification of the Work Plan. If such readjustment cannot be 

accommodated without changes to the Key Dates and/or the level of effort, then 

the contractor shall notify the Engineer of such conditions for resolution under 

the terms and conditions of the Contract. 

Contractor shall give all inputs required for achieving the Access Dates defined 

hereunder to other Designated Contractors in a timely manner to match the 

programme schedule of the designated contractor. In any case, all these inputs 

must have been given by contractor and agreed jointly between the designated 

contractors at least 16 weeks before the stated access date. The Access Dates 

defined hereunder are for planning purposes only. 

2.1 Access Date 1 (AD1): Access to Equipment Rooms at 

Stations/Depots/OCC/BCC 

2.1.1 By this date, the contractor will have access to the OCC/BCC/DCC, CER, PSD 

room, SER, SMR, SCR and UPS rooms for PSD system use. Prior to such access, 

Civil and Electrical works specified below shall have been completed: 

(i) Wall finishes, false-floor and doors/windows 

(ii) Cable support structures from main cable guideways along the track to 

the above-mentioned rooms for optical fibre cables/ power cables, etc. 

(iii) Concealed conduits within the equipment rooms 
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(iv) Installation (not commissioning) of electrical lighting fixtures and smoke 

detectors 

The contractor shall regularly interface with the relevant contractors to obtain 

relevant requirements for the system. 

2.2 Access Date 2 (AD2): Access to Cable Ducts/ Hangers/ Trays along the 

platform and concourse 

2.2.1 By this date, the contractor will have general access to cable ducts/ hangers along 

the platform and concourse for PSD contract use pertaining to laying of cables. 

2.3 Access Date 3 (AD3): Shared Access to Track and Platforms 

2.3.1 By this date, the contractor will have general shared access to track and platform 

for PSD contract use pertaining to installation of PSD equipment on platforms. 

2.4 Access Date 4 (AD4): Access to Permanent Power & traction 

2.4.1 By this date, the provision of permanent power and Traction power shall have 

been completed. 
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3 SCHEDULE OF KEY DATES 

All target dates (in weeks) given below are from the date in accordance with 

Clause 8.1 of Section VIII (Contracts Data) for Phase 1 & Phase 2 

Phase 1 (Shivaji Nagar & Civil Court) 

 

Phase 2 (Budhwar Peth to Swargate) 

 

Notes on Key Dates 

Key 

Dates 
Description 

 

KD Start date (in 

weeks) 

 

KD End date (in 

weeks) 

KD1 Preliminary Design Submission 4 8 

KD2 
Final Design Submission including 

Engineer’s Comments 
8 12 

KD3 FAT/Delivery of PSD System at Site 12 18 

KD4 

Completion of Installation Acceptance Test 

(IAT) and Partial Acceptance Test (PAT) for 

PSD sub-systems with concurrence (NOC) 

by the Engineer. 

16 22 

KD5 Completion of System Acceptance Tests of 

Platform Screen Doors System Contract 

Subsystems for Integrated Testing, 

Commissioning for Service Trials 

20 24 

Key 

Dates 
Description 

 

KD Start date (in 

weeks) 

 

KD End date (in 

weeks) 

KD1 Preliminary Design Submission 22 26 

KD2 
Final Design Submission including 

Engineer’s Comments 
26 30 

KD3 FAT/Delivery of PSD System at Site 30 38 

KD4 

Completion of Installation Acceptance Test 

(IAT) and Partial Acceptance Test (PAT) for 

PSD sub-systems with concurrence (NOC) 

by the Engineer. 

34 46 

KD5 Completion of System Acceptance Tests of 

Platform Screen Doors System Contract 

Subsystems for Integrated Testing, 

Commissioning for Service Trials 

44 50 
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1. The achievement of a Key Date shall be subject to the issuing of a notice of no objection 

from the Employer’s Representative, linked to the individual milestones in the Pricing 

Document.   

2. The achievement of a Key Date shall require completion of all the works specified for 

achievement of the Key Date.  

3. The achievement of Key Dates shall be read in conjunction with the Interface Specifications 

to establish access requirements for Interfacing Contractors.  

4. The access and order for completion of the Works shall be coordinated among the 

Interfacing Contractors in the development of the Track Related Installation Programme 

(TRIP) and Coordinated Installation Programme (CIP).  

5. Employer may appoint a separate proof checking agency for design checking & expert 

opinion on the designs submitted by the Contractor.  

4 SCHEDULE OF ACCESS DATES: -  

All target dates (in weeks) given below are from date in accordance with Clause 8.1 

of Section IX (Contracts Data). 

Phase 1 (Shivaji Nagar & Civil Court) 

Access 

Date 
Access Date 

 

 

AD Start date 

(in weeks) 

 

 

AD End date (in 

weeks) 

AD1 Access to Equipment Rooms 12 22 

AD2 Access to Cable Ducts/ Hangers/ Trays 

along the Viaduct, Tunnel 
12 20 

AD3 Shared Access to Platform 14 20 

AD4 Access to Permanent Power 20 24 

 

Phase 2 (Budhwar Peth to Swargate) 

 

Access 

Date 
Access Date 

 

 

AD Start date 

(in weeks) 

 

 

AD End date (in 

weeks) 

AD1 Access to Equipment Rooms 30 42 

AD2 Access to Cable Ducts/ Hangers/ Trays 

along the Viaduct, Tunnel 
28 40 

AD3 Shared Access to Platform 32 44 

AD4 Access to Permanent Power 40 50 
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End of Appendix H 
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APPENDIX I: Refer Section X, Part -3 

APPENDIX J: Refer Section X, Part -3 

APPENDIX K: Refer Section X, Part -3 
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APPENDIX L: ACCOMODATION FOR EMPLOYER’S 

REPRESENTATIVES 

 Deleted 

End of Appendix L 

  



MAHA-METRO  PS-31 

 

P1/S03R/2022  

    

APPENDIX M: TRANSPORT FOR THE EMPLOYER AND 

ENGINEERS 

1.1 General 

The Contractor shall provide transport as described in this Appendix for the use 

of the Employer or its representative.  

1.2 Road Transport 

1.2.1 The vehicles shall be new and delivered and maintained by the Contractor in 

good condition and relevant pollution checks by city RTO. 

1.2.2 The vehicles shall be licensed and insured for use on the public highway and 

shall have comprehensive insurance cover for any qualified driver authorised by 

the Employer/Engineer together with any authorised passengers and the carriage 

of goods or samples. 

1.2.3 The Contractor shall provide fuel, oil and maintenance in conformity with the 

vehicle manufacturer's recommendations and all relevant toll and parking 

charges incurred in connection with the Works. The Contractor shall clean the 

vehicles inside and outside as required during the period of the Contract. 

1.2.4 A suitable replacement shall be provided for any vehicle out of service for more 

than 24 hours. 

1.2.5 The Contractor shall employ and make available competent local language 

and/or English speaking drivers fully licensed to operate the vehicles as and 

when required by the Employer/Engineer. Contractor shall replace drivers at the 

request of the Engineer, if any. 

1.2.6 The following types of land transport shall be provided: 

Type A: Air-conditioned car of a type and colour approved by the Engineer 

and having no trade name displayed except the name of the 

Manufacturer of the vehicle. The car shall have an engine capacity 

of at least 1500 cc and have at least 4 seating capacity. 

Type B: Unused.  

 

Type C: Unused.  
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1.3 Quantities of Vehicles 

1.3.1 The Contractor shall provide the following numbers of vehicles of each type as 

and when directed by the Employer. 

Type 
Employer's Representative 

(vehicle month) 
Average Running 

Type A 2 250 KM each day with a monthly ceiling of 

3000 KM for each vehicle. 

1.4 Transport Requirements 

Transport for the Engineer shall be provided from the date for commencement 

of the Works until the issue by the Engineer of the Maintenance Performance 

Certificate. 

1.5 Records 

Records of journeys shall be kept in logbooks provided by the Engineer. 

Records shall include details of the times and purpose of journeys with 

appropriate odometer readings and distances travelled. The person using the 

transport or authorising the journey shall sign against the log book entries. 

Logbooks shall be presented for inspection when required by the Engineer and 

all completed logbooks shall be handed over to the Engineer. 

 

End of Appendix M 
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APPENDIX N: COMPUTER EQUIPMENT FOR THE USE OF 

THE ENGINEERS 

1.1 General 

The Contractor shall provide new equipment listed in this Appendix and maintain 

it for the exclusive use of the Employer and the Engineer. 

1.2 Computer Hardware and Software 

1.2.1 Computer hardware and software to be provided in accordance with the 

specification given under subsequent clause below: - 

 

Location Set 

Site Office 6 

CAD Machine 1 

PUNE METRO 

RAIL PROJECT 

Office 

1 

Server 1 

Total 9 

 

1.2.2 Specification for Site Office and CAD Computers 

All the computers shall be of reputed brand and of established OEMs. 

Assembled computers shall not be provided. The computers shall consist of, but 

not limited to, the following configurations: - 

 

(a) CPU & Motherboard: minimum Intel Core i5 (7th Gen) with supported 

OEM motherboard and high resolution graphics 

card 

(b) Memory  : minimum 8 GB DDR3 and 04 DIMM slots. 

(c) Hard Disk Drive: minimum  1 TB 

(d) Monitor: minimum 25-inch-high resolution LED for 

desktop and maximum 17 inch for laptop 

(e) Key Board (with numeric keys) and optical Mouse 

(f) USB Ports : minimum 6 USB Ports (with at least 2 in front) 

(g) Serial Ports : minimum 02 
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(h) DMI  : DMI 3.0 Compliance and Support. 

(i) DVD R/W Drive: 8x or better DVD R/W Drive. 

(j) Networking facility: 10/100/1000 on board integrated Network with 

Remote booting facility, remote system 

installation, remote wake up 

(k) Operating System: licensed copy of Windows 7 or above (License to 

be extended till handing over works) 

(l) Cabinet with integrated SMPS and microphone and speaker jacks (for 

desktops). 

(m) Preloaded Software: Antivirus (License to be extended till handing 

over works); Microsoft Office 2019; Adobe PDF 

(latest version); AUTOCAD (latest release); 

Microsoft Visual Basic 10 or latest. 

(n) A database management package and any other software/ hardware 

component requested by the PUNE METRO RAIL PROJECT. 

1.2.3 Printers, Scanners, Plotters 

(i) Laser Printer (01 per site office): 

with scanner and copier, 96MB, colour resolution 1200 x 1200 dpi, paper 

size A3 and A4, Printing speed 20 PPM BW & in colour, 1 parallel port, 

network card 10/100, USB connectivity, inbuilt duplex features. 

(ii) Inkjet Printer (02 per site office): 

with scanner, fax & copier, resolution 4800 x 1200 dpi, paper size A4, 

Printing speed 28 PPM BW & 24 PPM in colour, 1 USB with duplex 

feature. 

(iii) Plotter (01 per site office): 

A0 size, ink jet 

1.2.4 Specifications for Server 

The full network shall be configured in Windows 7 environment. The 

installation will include all structured cabling, hubs and switches/routers and 

internet facility. 

Server Specifications: - 

(i) Intel Xeon processor of latest configuration; minimum 32 GB DDR4 

DIMMs ECC; RAID support; (hot swappable minimum 320 GB hard 
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disks) DVD RW; 21 inch LED/LCD monitor; 10/100/1000 redundant NIC 

Card; Windows Server 2013 R2 operating system. 

(ii) serial, 1 parallel, 2 PS/2, 1 VGA and 04 USB ports (3.0 connectivity) 

(iii) Interface & fault tolerance; redundant power supply 

(iv) Keyboard (numeric) and optical mouse 

(v) Three Years Comprehensive Warranty on Site 

1.3 Documentation  

A complete set of documentation must be supplied with each System along with 

licensed Software Package with each Computer. The documentation should be 

self tutorial in nature and be readily understood by non-computer personnel. 

The following manuals must be supplied with the system: - 

(i) Manual on how to operate the equipment; and  

(ii) Manual on how to use the facilities and software provided by the supplier. 

(including languages and utilities). 

 

End of Appendix N 

  



MAHA-METRO  PS-36 

 

P1/S03R/2022  

    

APPENDIX O: NOT USED 

 

APPENDIX P: NOT USED 

 

APPENDIX Q: NOT USED 
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APPENDIX R - RAMS REQUIREMENTS 

1. Introduction 

The PUNE METRO RAIL PROJECT here in called, the Project, is to be 

developed applying the highest standards for Reliability Availability, 

Maintainability and Safety (RAMS). 

RAMS is two folded: 

(i) The Safety activity is about risk management. Basically, risks must be 

managed (i.e. identified, assessed and mitigated) then closed before 

Revenue Service. Most of the System Safety activities are performed 

before Revenue Service in such a way to ensure safety from day one. 

(ii) The RAM activity is about ensuring a high level of system dependability 

in order to achieve best service to passengers. A defined level of service 

to passengers shall be offered at Revenue Service time and shall grow over 

the years. 

This document addresses these two aspects and also indicates both the Safety 

Targets and the RAM Targets, i.e. the actual values to be reached. 

Furthermore, a specific Appendix deals with the Software RAMS Assurance 

Requirements. 

1.1 Purpose of the document 

The present document presents the main requirements of RAMS to be developed 

for the Project. The purpose of this document is to define the main principles 

that the Contractor shall implement in order to manage the system RAMS 

requirements throughout the Project. 

These principles regarding the management of system RAMS requirements 

throughout the project shall apply to any Contractor/ Sub Contractor involved 

in the development of the Project’s RAMS-related systems/subsystems. 

The goal of RAMS management is to prevent the occurrence of random faults 

and systematic faults over the whole System lifecycle in order to ensure a high 

level of service to passengers. 
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Therefore, this document covers RAMS and quality, methodological and 

technical, operational and managerial issues of the safety-related 

systems/subsystems. 

1.2 Scope of the document 

This document details the requirements with respect to RAMS. 

(i) The requirements defined within this document shall apply to the System, 

including its interfaces with Civil Works in general and to all safety-

related systems in particular. 

(ii) Generally speaking, the Contractor shall demonstrate and implement his 

ability to conform to all phases of the RAMS management process from 

the System Requirements to the System Validation activities. The RAMS 

Requirements pointing to O&M activities shall also be identified by the 

Contractor. 

In order to picture this, a model of the Transportation System lifecycle is found 

in Appendix of this document. The Appendix also gives the corresponding 

Project stakeholders’ safety responsibilities based on the Standards. 

The Life Cycle Costs issues are out of scope of this document. 
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Abbreviations & Definitions 

ALARP As Low As Reasonably Practicable 

E&M Electrical & Mechanical 

FMECA Failure Mode Effects Criticality Analysis 

FRACAS Failure Reporting Analysis and Corrective Action System 

HL Hazard Log 

HVAC Heating, Ventilation, and Air Conditioning 

IHA Interface Hazard Analysis 

ISA Independent Safety Assessor 

ISwA Independent Software Assessor 

LRU Line Replaceable Unit 

MCBFF Mean Cycles Between Functional Failures 

MEP Mechanical, Electrical and Plumbing 

MKBF Mean Kilometres Between Failure 

MKBFF Mean Kilometres Between Functional Failures 

MRT Mass Rapid Transit 

OSHA Operating & Support Hazard Analysis 

PHA Preliminary Hazard Analysis 

QA Quality Assurance 

RBD Reliability Block Diagram 

SHA System Hazard Analysis 

T&C Testing and Commissioning 

Accident 
An unintended event or series of events that results in death, injury, 

loss of a system or service, or environmental damage. 

Availability 

The ability of a product / equipment / system to be in a state to 

perform a required function under given conditions at a given instant 

of time or over a given time interval assuming that the required 

external resources are provided. 

Client PUNE METRO RAIL PROJECT 

Contractor 
Any company (ies) contracted by the Client to perform design and 

construction of the Transportation System. 

Failure rate Number of failures per period, distance or cycle. 

Hazard A physical situation with a potential for human injury. 

Maintainability 

The probability that a given active maintenance action, for an item 

under given conditions of use can be carried out within a stated time 

interval when the maintenance is performed under stated conditions 

and using stated procedures and resources. 

Maintainer 
The entity that shall be responsible for the maintenance of the 

Transportation System. 
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Operator 
The entity that shall be responsible for the operation of the 

Transportation System, or the shadow operator when applicable. 

Plan 

Specifies the preconditions, documents, persons involved, equipment 

required, time schedule, sequence and actions required for the task to 

be done. 

Project The construction project of the Transportation System. 

Reliability 

The probability that the system or subsystem shall perform 

satisfactorily for a given period of time when used under stated 

conditions. 

Review 
Covers all activities to perform a thorough examination of a 

document related to a defined subject 

Risk 
The probable rate of occurrence of a hazard causing harm and the 

degree of severity of the harm. 

Safety Freedom from unacceptable risk of harm. 

Safety critical Necessary to achieve Safety. 

Safety Lifecycle 

The activities occurring during a period of time that starts when a 

system is conceived and ends when the system is no longer available 

for use, is decommissioned and is disposed. 

Safety Regulatory 

Authority 

The entity in charge of this role is currently undefined on the Project. 

EN 50126-1 give the following definition for the Safety Regulatory 

Authority : “Often a national government body responsible for setting 

or agreeing the safety requirements for a railway and ensuring that 

the railway complies with the requirements.” 

SubContractor 
A subsystem supplier responsible for design, manufacture, delivery, 

installation, and commissioning of a subsystem. 

System 
System comprises subsystems, which are combined in the system to 

fulfil required functions under given conditions. 

Transportation 

System 
The Metro System object of the Project. 

Validation 

Confirmation by examination and provision of objective evidence 

that the particular requirements for a specific intended use have been 

fulfilled. 

Verification 
Confirmation by examination and provision of objective evidence 

that the specified requirements have been fulfilled. 
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Safety-Related Systems - Part 2: Requirements For 

Electrical/Electronic/Programmable Electronic Safety-Related 

Systems 

IEC 61508-3:2010 

Same as EN 61508-3 

Functional Safety of Electrical/Electronic/Programmable Electronic 

Safety-Related Systems - Part 3: Software Requirements 

IEC 61508-4:2010 

Same as EN 61508-4 

Functional Safety of Electrical/Electronic/Programmable Electronic 

Safety-Related Systems - Part 4: Definitions And Abbreviations 

IEC 61508-5:2010 

Same as EN 61508-5 

Functional Safety of Electrical/Electronic/Programmable Electronic 

Safety-Related Systems - Part 5: Examples Of Methods For The 

Determination Of Safety Integrity Levels 

IEC 61508-6:2010 

Same as EN 61508-6 

Functional Safety of Electrical/Electronic/Programmable Electronic 

Safety-Related Systems - Part 6: Guidelines On The Application Of 

IEC 61508-2 And IEC 61508-3 

IEC 61508-7:2010 

Same as EN 61508-7 

Functional Safety of Electrical/Electronic/Programmable Electronic 

Safety-Related Systems - Part 7: Overview Of Techniques And 

Measures 

IEC 61703:2001 

Same as EN 61703 

Mathematical expressions for reliability, availability, 

maintainability and maintenance support terms 

IEC 62290-1:2006 

Same as EN 62290-1 

Railway applications – Urban guided transport management and 

command/control systems – Part 1: System principles and 

fundamental concepts 

IEC 62290-2:2011 

Same as EN 62290-2 

Railway Applications - Urban Guided Transport Management and 

Command/Control Systems - Part 2: Functional Requirements 

Specification 
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STANDARDS SUBJECT 

IEEE 1474.1:2004 Communications-Based Train Control (CBTC) Performance and 

Functional Requirements 

IEEE 1474.2:2003 User Interface Requirements in Communications Based Train 

Control (CBTC) Systems 

NFPA 130: 2014 Standard for Fixed Guideway Transit and Passenger Rail Systems. 

NFPA 101:2015 Life Safety Code 

ISO 9000:2005 Quality management systems – Fundamentals and vocabulary 

ISO 9001:2008 Quality management systems – Requirements 

ISO/IEC 90003:2004 Software engineering - Guidelines for the application of ISO 

9001:2000 to computer software 

 

 

 

----------  X X X X  ---------- 
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2 Transportation System Breakdown 
The Transportation System breakdowns as follows: 

 

 

Figure 1: Transportation System Breakdown 
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3. System Assurance Plan 

3.1 Within ninety (90) days of the date of the signing of the contract, the Contractor 

shall provide a System Assurance Plan. 

3.2 The System Assurance Plan shall be a standalone document. The Contractor 

shall seek the acceptance of his System Assurance Plan by the Client. 

3.2 The System Assurance Plan shall demonstrate that the organisation, resources 

and procedures exist to manage all system assurance activities that the 

Contractor shall be responsible for. 

3.4 The System Assurance Plan shall take account of: 

(a) The design of the railway; 

(b) Interfaces within the works and between the works and Civil Works; 

(c) Interfaces to works provided by other Designated Contractors; 

(d) Testing and inspection procedures associated with the works; and 

(e) Commissioning and handover procedures associated with the works. 

3.5 The subjects to be covered in the System Assurance Plan shall include, but not 

be limited to, the following: 

(a) The scope and purpose of the System Safety Plan; 

(b) The scope and purpose of the System RAM Plan; 

(c) The method of dealing with interfaces between the System Safety Plan 

and the System RAM Plan; 

(d) The scope and purpose of the Fire Engineering Plan; 

(e) The scope and purpose of the ergonomic studies to be carried out; 

(f) The Contractor's proposals for internal and Subcontractor system 

assurance and safety audits. 

3.6 The Contractor shall be responsible for the review and acceptance of 

Subcontractor’s System Assurance Plans to ensure consistency in approach with 

his own System Assurance Plan. 

3.7 The Contractor shall monitor the performance of each Subcontractor on a 

regular basis, for compliance with the system assurance activities identified in 

the System Assurance Plan. 

3.8 The Contractor shall provide access to information, documentation and facilities 

when requested for the following: 
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(i) The Client and / or the ISA shall carry out audits in the premises of the 

Contractor and / or Subcontractors when the Client and / or the ISA deem 

it necessary; 

(ii) If deemed necessary, the Client and / or the ISA may perform any audits 

in addition to those planned by the Contractor in his plans; 

(iii) All submissions and / or comments made by the ISA should be taken into 

account by the Contractor throughout the project. 

 

4. Requirements for Safety Assurance 

4.1 General Safety Requirements 

4.1.1 Safety risk management shall include those risks related to the prevention of 

death, injury and material loss (i.e. property and/or environmental damage). 

4.1.2 The Contractor shall carry out pro-active identification of hazards relating to the 

works and wherever reasonably practical, hazards shall be eliminated at the 

design stages. 

4.1.3 Where it is not reasonably practical to eliminate such hazards at the design stage, 

risk assessment shall be carried out to ensure that the risks associated with 

residual hazards are in order of precedence: 

(i) Minimised at the design stage; 

(ii) Mitigated wherever possible, and; 

(iii) Are able to be subsequently managed. 

4.1.4 The basis of safety risk management shall follow the “as low as reasonably 

practicable” (ALARP) principle as stipulated in Standard EN 50126-1. 

4.1.5 The Contractor shall pay attention to the management of safety at all the system 

interfaces and the means by which adequate safety justification of the system 

shall be assured at various stages in the system life cycle. 

4.1.6 In order to ensure a seamless approach to safety management of all aspects of 

the Railway Systems, the Contractor shall assist the Client to identify all risks 

arising from the Operation and Maintenance of the works and shall bring all 

such risks to the attention of the Client via a separate document called SRAC: 

Safety Related Application Conditions. 
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4.1.7 The Contractor shall consider human factors in his safety studies and 

demonstrate that the design is consistent with the minimisation of human delay 

and error, so far as is reasonably practicable, and the optimisation of the 

efficiency of operatives. This demonstration is carried out using recognised 

techniques of ergonomics, human error and task analysis with suitable reference 

to the proposed method of operating the Railway Systems. Assumptions 

concerning procedures and staffing arrangements shall be clearly defined by the 

Contractor. 

4.1.8 The Contractor shall develop and maintain a system Hazard Log for all 

identified hazards and this hazard log shall form part of the Proof of Safety 

documentation. 

4.1.9 The Contractor shall support the Client in securing the necessary safety 

approvals from relevant Safety Authority. One approach relies on cross-

acceptance by the Safety Authority of the Safety Cases from other projects, 

which have been assessed, reviewed and approved by an independent agency or 

other recognised competent body. Whichever approach is adopted, the 

Contractor is responsible for providing the appropriate level of documentation. 

4.1.10 For all systems containing software, the Contractor shall apply the Standard 

EN 50128 over their whole lifecycle. 

4.2 Organisational Safety Requirements 

4.2.1 The Contractor’s organisation shall include a Safety Assurance Manager. 

4.2.2 The Safety Assurance Manager shall be independent from the teams in charge 

of the Design, Construction, Manufacturing and T&C and report directly to the 

Project Manager. 

4.2.3 To perform his tasks, the Safety Assurance Manager shall be supported by safety 

engineers who shall be under his direct management. 

4.3 Technical Safety Requirements 

4.3.1 The technical requirements which are described here below correspond to 

general guidelines. These guidelines shall be developed further by the 

Contractor when the contract is awarded. 

4.3.2 Development Lifecycle and Documentation 
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All the phases constituting the development V-cycle implemented by the 

Contractor shall be detailed in terms of: 

(i) Objectives of the phase; 

(ii) Methodologies used to carry out the phase; 

(iii) Input documentation; 

(iv) Output documentation. 

4.3.3 The Contractor shall produce and maintain a Traceability Matrix that 

demonstrates that all requirements have been achieved and no untraceable 

material has been included. 

4.4 System Safety Plan 

4.4.1 The Contractor shall produce and maintain a System Safety Plan. The System 

Safety Plan shall be a standalone document. 

4.4.2 The Contractor shall seek the acceptance of his System Safety Plan by the 

Client. 

4.4.3 The subjects to be covered in the System Safety Plan and the associated system 

safety works to be carried out by the Contractor shall include, but not be limited 

to, the following:  

(i) Referenced safety standards and documents, 

(ii) Safety management principles, 

(iii) Safety Policy, 

(iv) Description of the systems, 

(v) Safety organisation, 

(vi) Independence of Safety Team, 

(vii) Safety responsibility, 

(viii) Requirement for competence of key personnel, 

(ix) Safety requirements, 

(x) Safety and Risk Acceptance Criteria, 

(xi) Safety V-cycle, 

(xii) Safety documentation and deliverables, 

(xiii) Template of safety analysis 

(xiv) Safety Case methodology, 

(xv) Safety Approval process, 
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(xvi) Monitoring and control of safety programme, 

(xvii) Ongoing Management of Safety. 

4.5 Safety Policy 

4.5.1 The Contractor shall set down his approach and commitment to safety in a 

statement of safety policy endorsed by senior management. 

4.5.2 Safety and Risk Acceptance Criteria 

4.5.2.1 The risk acceptance criteria are driven by the Risk Assessment Matrix (see 

hereafter): risks shall be mitigated until an acceptable level.  

4.5.2.2 To demonstrate the risk has been reduced ALARP, the following criteria shall 

be used (in order of priority): 

(i) show compliance with international standards 

(ii) use of product already accepted by internationally recognised railways 

agency 

(iii) perform a Cost Benefit Analysis 

4.5.2.3 The Cost Benefit Analysis should be used as less as possible; priority shall be 

given to technical argument. 

4.6 Design 

4.6.1 Preliminary Hazard Analysis 

4.6.1.1 The Contractor shall produce and maintain a Preliminary Hazard Analysis. The 

Preliminary Hazard Analysis shall be a standalone document. 

4.6.1.2 The Contractor shall seek the acceptance of his Preliminary Hazard Analysis by 

the Client. 

4.6.1.3 The purpose of the Preliminary Hazard Analysis shall be to identify and record 

all reasonably foreseeable hazards in the operation of the works and assess the 

risk that each hazard represents to this operation. 

4.6.1.4 The Contractor shall manage the process of hazard identification and initial risk 

assessment with input from all involved parties. 

4.6.2 Hazard Log 

4.6.2.1 The outputs of the Preliminary Hazard Analysis shall be recorded by the 

Contractor in a System Hazard Log. The System Hazard Log shall be a 

standalone document. 
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4.6.2.2 The Contractor shall seek the acceptance of his System Hazard Log by the 

Client. 

4.6.2.3 The System Hazard Log shall be in the form of a database that can be used to 

track progress in the implementation of mitigating actions and provide an easily 

accessible reference for the future O&M Entity of all actions taken with respect 

to any hazard of any type in any location for any area of activity. 

4.6.2.4 The Contractor shall maintain the System Hazard Log and identify and record 

actions proposed to mitigate hazards against all involved parties. 

4.6.2.5 The System Hazard Log shall be fed by sub-system Hazard Logs and the result 

of system wide safety analysis. 

4.6.2.6 The Contractor shall expedite and record in the System Hazard Log the 

responses to all identified mitigating actions from all involved parties and report 

progress to the Client on a regular basis. 

4.6.2.7 The Contractor shall prepare a Hazard Review Procedure that shall cover all the 

processes applicable to the establishment, development and maintenance of the 

System Hazard Log including the process of identifying and adding a new 

hazard and new mitigating measures. 

4.6.2.8 The Hazard Review Procedure shall include the process for communicating 

safety requirements applicable to other Contractors, obtaining their agreement 

and recording their evidence of compliance. In the event of failure to agree, the 

matter shall be referred to the Client. 

4.6.2.9 The Hazard Review Procedure shall be submitted for the Client’s approval. 

4.6.2.10 The final risk assessment, acceptance of mitigation and close out of hazards 

shall conform to the approved safety and risk acceptance criteria. 

4.6.2.11 Basically: 

(i) Each hazard record in the System Hazard Log that can be addressed before 

Service Trial shall be closed prior to commencement of Service Trial; 

(ii) If any hazard record in the System Hazard Log cannot be closed before 

Service Trial, then it shall be demonstrated that the Hazard is addressed 

sufficiently to allow safe Service Trial and; 

(iii) Each hazard record shall be closed before Revenue Service and the System 

Hazard Log shall be handed over to the Client complete in all respects 

prior to the commencement of Revenue Service. 
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4.6.2.12 Handover shall include a fully functional soft copy of the database together with 

all passwords, supporting software and instructions on its use and further 

development during Revenue Service. 

4.6.3 Design safety studies 

4.6.3.1 The purpose of the Design Safety Studies is to document the process of design 

to ensure that it incorporates the general principle of minimising risk in design 

as a first priority. 

4.6.3.2 Design Safety Studies shall be prepared by the Contractor for system and sub-

system elements that are considered to be safety critical and that require hazard 

analysis to a greater level of detail and with a greater level of knowledge of the 

Detailed Design of the hardware and software components that may affect the 

safety of the system and sub-system designs. 

4.6.3.3 The Design Safety Studies shall be commissioned using recognized quantitative 

and qualitative techniques which may be expected to include according to 

specific requirements: 

(i) At the beginning of the Design and Build stage, the Contractor shall 

perform a Preliminary Hazard Analysis. This analysis can be based on his 

experience of similar systems but shall take into account the specificities 

of the Project, especially the environmental conditions; 

(ii) At interim design stage, the Contractor shall carry out a functional 

FMECA: this analysis shall assess the consequence of the failure of each 

function performed by each system. The purpose of this analysis is to 

identify the criticality of the function and allocate the appropriate SIL. 

This allocation shall be summarised in the SIL Allocation Report. Criteria 

for allocation of SIL are described hereafter. 

4.6.3.4 The Contractor shall then perform detailed Hazard Analyses: 

(i) System Hazard Analysis (SHA); 

(ii) Interface Hazard Analysis (IHA); 

(iii) Operating and Support Hazard Analysis (OSHA). 

4.6.3.5 The traceability shall be done with the design document to ensure the 

exhaustiveness of the analyses. 

4.6.3.6 The Hazard Analyses shall be considered the following modes: 

(i) Normal operations including maintenance; 
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(ii) Degraded modes of operation; 

(iii) Emergency situations. 

4.6.3.7 The purpose of these safety analyses shall be to identify the Safety Requirements 

to be implemented by design or operation procedure. 

4.6.3.8 Each hazard identified during these safety analyses shall be logged in the hazard 

log(s), the closure of the hazards shall be done when the evidence is given that 

the requirements are met. 

4.6.3.9 During the IHA, the Contractor shall identify the safety requirements to be met 

by other systems. 

4.6.3.10 Additional safety studies are required for safety critical components: 

(i) FMECA at component level; 

(ii) Fault Tree Analysis to demonstrate the wrong side failure rate correspond 

to the SIL; 

(iii) Quantitative Risk Assessment to demonstrate frequency of hazards has 

been reduced to an acceptable level. 

4.6.4 Safety Critical Items List 

4.6.4.1 The Safety Critical Items List shall identify the equipment whose failure directly 

impacts safety. This list shall be prepared based on the results of the FMECA 

and the Fault Tree Analysis. 

4.6.4.2 The Contractor shall produce a Safety Critical Items List. The Safety Critical 

Items List shall be a standalone document. 

4.6.4.3 The Contractor shall seek the acceptance of his Safety Critical Items List by the 

Client. 

4.6.5 Design safety case 

4.6.5.1 By the end of the Detailed Design Stage, the Contractor shall produce a Design 

Safety Case which shall summarize the safety analyses and bring the evidence: 

(i) That the overall risk criteria for the works have been addressed 

satisfactorily at the Detailed Design stage and that the Detailed Design 

proposals are mutually compatible with such risk criteria. 

(ii) That all safety critical systems have been identified at the Detailed Design 

stage and the apportionment of risk factors between the major systems and 

sub-systems support the overall safety criteria approved in the System 

Safety Plan. 
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(iii) That the results of the Design Safety Studies have been incorporated into 

the design, and shall be carried forward into the Final Design, 

manufacturing and installation processes. 

(iv) That where management by operating and/or maintenance procedure or 

other management control measures have been identified during the 

Design Safety Studies, auditable methods by which such measures shall 

be introduced into operating/maintenance provisions have been 

established. 

(v) That robust process has been implemented to validate the safety critical 

aspects of software design. 

(vi) That processes for assessing the potential safety impact of design changes 

exist. 

4.6.5.2 The technical section of the Design Safety Case shall address but not be limited 

to the following subjects: 

(i) Status of the design of the works. 

(ii) The standards used in the design which are related to safety. 

(iii) The assumptions concerning how the item or items of equipment shall be 

used and/or maintained. 

(iv) Conformance of sub-systems and component items of equipment to the 

risk criteria specified within the core safety management section. 

(v) Status of all system and or sub-system internal and external interfaces. 

(vi) Specification of any on-site testing and integrated system testing 

parameters that shall be required to be met in order that the item or items 

may be demonstrated to function safely as an individual item or item(s) 

and or as part of a system and or sub-system. 

4.6.5.3 The format of the Design Safety Case should be identical to the one of the Safety 

Case (see hereafter). 

4.6.5.4 As an annex of the Design Safety Case, the Contractor shall submit the updated 

System Hazard Log showing the hazards have been all mitigated at design stage. 

4.6.6 Manufacturing and Installation 

4.6.6.1 The Manufacturing and Installation section of the System Safety Plan shall 

cover safety considerations for all manufacturing and installation activities both 

on and or off site and shall include, but not be limited to, the following elements. 
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(i) The identification of the safety management organisation to be used 

during the manufacturing and installation stages including the provision 

of appropriate levels of site management, supervision and safety 

personnel. 

(ii) The arrangements for ensuring that the results of the Design Safety Studies 

shall be carried forward into the manufacturing and installation processes. 

(iii) The processes by which the safety impact of changes occurring during the 

manufacturing and or installation stages shall be assessed. 

(iv) The formulation and implementation of safe systems of work to carry out 

the required activities and the issue of the necessary procedures, rules and 

regulations to secure implementation of such safe systems of work. 

(v) The specification of all training needs arising from the requirements for 

safe working procedures. 

(vi) The processes by which the safety of changes occurring during the 

manufacturing and/or installation stages can be assessed. 

4.6.6.2 FRACAS shall be established by the Contractor to provide a documented history 

of problems and failures that occur during manufacture, construction and 

installation and commercial operation stage. It shall indicate how and why each 

problem arose and present corrective action options. 

4.6.6.3 FRACAS shall be implemented by the Contractor for monitoring the safety and 

RAM performance of the equipment, during manufacture, installation, testing 

and commissioning into operation and also the maintenance of the Works to 

provide feedback to the design of this equipment. 

4.6.6.4 FRACAS shall be used to monitor the performance of components and to 

identify patterns of failures so that corrective action can be taken. 

4.6.6.5 In addition, FRACAS shall be used: 

(i) To promote reliability growth of equipment beyond achievement of the 

target values, 

(ii) To consolidate failure data of equipment for reference of design review, 

and 

(iii) To verify the capacity and possible decline of equipment capacity during 

the T&C, trial run and revenue operation in order to ensure the reliability 

level of equipment is sustainable. 
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4.6.7 On-Site Testing and Integrated System Testing 

4.6.7.1 The On-site Testing and Integrated System Testing section of the System Safety 

Plan shall demonstrate as a minimum the following requirements. 

(i) That the safety management organisation to control the on-site Testing 

and Integrated System Testing is in place. 

(ii) That the scope of activities to be carried out during the on-site Testing 

and Integrated System Testing period covers all Safety Critical 

functions. 

(iii) That the segregation of on-site Testing and Integrated System Testing 

activities from residual construction and installation activities shall be 

implemented. 

(iv) That the procedures required to conduct the on-site Testing and 

Integrated System Testing activities safely, including where necessary, 

the protection measures for any part of the railway which may be in 

operation shall be implemented. 

(v) That the processes which are to be implemented to validate the safety 

critical aspects of software installation and testing shall be implemented. 

(vi) That the processes required to assess the safety implications of the results 

of tests and inspections carried out during the periods of on-site Testing 

and Integrated System Testing activities shall be implemented. 

(vii) That the processes required to control and validate the safety 

implications of modifications carried out during the period of on-site 

Testing and Integrated System Testing activities shall be implemented. 

(viii) That the arrangements which are to be utilised to record, report and 

investigate accidents and incidents together with the systems necessary 

to formulate and implement measures to prevent reoccurrence shall be 

implemented. 

(ix) That effective control shall be implemented in respect of the activities of 

all other Contractors. 

4.6.7.2 For the period of Service Trial, the System Safety Plan shall describe specific 

activities to be carried out, such as validation of safety related procedure. 

4.6.7.3 The period of Service Trial shall include as a minimum the following activities: 
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(i) Demonstration of system performance and adherence to timetables by 

running a simulated revenue service at progressively increasing levels of 

service. 

(ii) Evaluation of the effectiveness of normal operating procedures including 

those that deal with minor disruptions and staff unavailability. 

(iii) Evaluation of the effectiveness of system fault reporting, fall back 

systems, operating procedures and maintenance responses in the event of 

a number of system failures and degraded operating scenarios by 

simulating such scenarios during simulated revenue service.  

(iv) Evaluation of the effectiveness of operating procedures and other incident 

management responses in the event of a serious incident including but not 

limited to fire by simulating such scenarios during simulated revenue 

service. 

4.6.8 Proof of Safety 

4.6.8.1 The Contractor is responsible for providing the Proof of Safety, taking into 

account input from the Operator and Maintainer. 

4.6.8.2 The Proof of Safety shall demonstrate that the works are fit for the purpose of 

commencing Revenue Service. 

4.6.8.3 The Proof of Safety shall make traceable reference to system documentation that 

shall demonstrate as a minimum the following requirements have been met. 

(i) That the works have been manufactured, installed and tested up to and 

including Integrated System Testing in a manner to ensure that the 

Railway Systems can be operated and maintained within the parameters 

of risk as approved in the Design Safety Case and that there are no safety 

issues outstanding. 

(ii) That the recommended safety performance criteria and safety thresholds 

for the safe operation and maintenance of the works have been set. 

(iii) That the standards and specifications upon which the safe operation and 

maintenance of the works are based have been set. 

(iv) That the safe systems of work, rules and procedures required to operate 

and maintain the works within the defined parameters of risk as approved 

in the Design Safety Case have been verified. 

4.6.9 Ongoing Management of Safety 
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4.6.9.1 The Ongoing Management of Safety section of the System Safety Plan shall 

describe the process by which the management of safety issues passes from the 

control of the Contractor under the System Safety Plan to the Operator under 

the Operational Safety Plan. 

4.6.9.2 Especially, Change Management Procedures shall be prepared by the Contractor 

for the Client’s review and acceptance. 

4.6.10 Safety Cases 

4.6.10.1 The demonstration of the Railway Systems safety by the Contractor shall be 

undertaken via the concept of Safety Cases. 

4.6.10.2 The structure of each of these Safety Cases shall be according to the following: 

(i) Part 1: Definition of System, 

(ii) Part 2: Quality Management Report, 

(iii) Part 3: Safety Management Report, 

(iv) Part 4: Technical Safety Report, 

(v) Part 5: Related Safety Cases, 

(vi) Part 6: Conclusion. 

4.6.10.3 For existing safety related electronic systems the Contractor in charge of this 

system can follow the pattern mentioned in the standard EN 50129, comprising, 

for each safety-related system: 

(i) A Generic Product Safety Case, covering the unmodified safety items, 

(ii) A Generic Application Safety Case, covering those safety items generic 

to several systems and composing the system, 

(iii) A Specific Application Safety Case, covering those safety items especially 

developed for the Project. 

4.6.10.4 These Safety Cases are meant to be reviewed by the Client and possibly assessed 

by the ISA and software assessed by the ISwA before their acceptance by the 

Safety Authority. 

4.7 Safety Management Requirements 

4.7.1 Quality Assurance Plan 

4.7.1.1 The Contractor involved in the Project shall be, as a minimum, an ISO 9001 

certified company. 
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4.7.1.2 Based on this certification, the Contractor shall produce a Quality Assurance 

Plan indicating the specific arrangements undertaken to fit the Project’s needs. 

4.7.1.3  In order to support the safety process, the Quality Assurance Plan shall describe 

how the requirements of Standards EN 50126-1, EN 50128 and EN 50129 are 

addressed. 

4.7.2 Quality Assurance Process 

4.7.2.1 The objective of the system quality assurance is to ensure that the development 

of the systems is performed in such a way the desired quality has been achieved. 

This is performed by creating a process which provides a clear framework for 

the safety activities. 

4.7.3 System Configuration Management 

4.7.3.1 The system configuration management activity shall be carried out by the 

Contractor and shall comply with the principles depicted in the System 

Configuration Management Plan. 

4.7.3.1 The System Configuration Management Plan shall address the configuration 

management in terms of configuration control, problem reporting, change 

control, media control and configuration management tools. 

4.7.4 Project Management 

4.7.4.1 It is the Contractor’s responsibility to ensure the systems are developed, tested 

and delivered on time. 

4.7.4.2 To do so, a Detailed Work Schedule shall be created and maintained in order to 

identify and control every single task to be performed. 

4.7.4.3 From this schedule it shall be possible to identify critical paths, slippage and 

resources, including the tasks related to the safety process. 

4.7.4.4 As part of any overall reporting mechanism to the Client, progress information 

shall be included relating to the systems. In addition to submitting an updated 

Detailed Work Schedule the Contractor shall indicate which phases are not 

started, in progress or completed. 

4.7.4.5 The Progress Report shall also provide information regarding the safety 

activities, to ensure their progress is consistent with the progress of design 

activities. 

4.7.5 Hold Point between Installation and T&C activities 
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4.7.5.1 For the safety of T&C activities, installation completion should be confirmed 

and approved by the Client prior to starting tests. 

4.7.5.2 An installation checklist prepared and maintained by the Contractor shall be 

counter-signed by the Client after the satisfactory completion of each part 

constituting a system. 

4.7.5.3 On satisfactory completion of all installation checklists (including safety-related 

items) for a group of works, the relevant authority shall issue an Installation 

Clearance Certificate which is a prerequisite to commence System, Subsystems 

or Component T&C. 

4.7.5.4 The Design Safety Case and the System Hazard Log showing the evidence that 

the hazards have been mitigated at design stage is required to start the 

installation activity, the T&C activity. 

4.7.5.5 Any non-conformity shall be identified and analysed from a safety point of view 

before the authorisation is granted to carry out dynamic testing.  

4.7.5.6 In the event of a safety related non-conformity is covered by a procedure during 

the testing period, this procedure shall be reviewed and approved by the Client. 

4.7.6 T&C activities 

4.7.6.1 The safety procedures for T&C shall be specified in the relevant testing 

procedures of each T&C Plan, including, where necessary, the protection 

measures for any part of the railway system which are already in operation. 

4.7.6.2 In the period of T&C, modifications on design or installation may become 

necessary when non-conformance to the safety validation occurs. If 

modifications in design are needed, they shall follow the procedures of both the 

System Development Plan and the System Configuration Management Plan. 

 

5. Safety Targets 

5.1 Risk Definition and Categorisation 

Since safety is about managing risk, risk must be first defined. 

5.1.1 Risk is defined as a combination between the frequency of occurrence of 

hazard(s) and severity of the corresponding hazard(s). 

5.1.2 Hazards shall be categorised according to both their frequency of occurrence 

and their severity as per the EN 50126-1 approach. 
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5.2 Frequency of Occurrence of Hazards 

5.2.1 The following categories shall be used to classify the frequency of occurrence 

of hazards: 

 

Category 
Frequency per 

year 
Description 

A Frequent > 10 

Likely to occur frequently. The hazard 

will be continually experienced. 

(>10 times per year). 

B Probable < 10 > 1 

Will occur several times. The hazard can 

be expected to occur often. 

(>1 time per year) 

C Occasional < 1 > 0.1 

Likely to occur several times in the 

system lifecycle. The hazard can be 

expected to occur several times. 

(>1 time in 10 years). 

D Rare < 0.1 > 0.01 

Likely to occur in the system life cycle. 

The hazard can be expected to occur a 

few times in the life cycle of the system. 

(>1 time in 100 years). 

E Unlikely < 0.01 > 0.001 

Not expected to occur with the system 

life cycle. The hazard is not expected to 

occur in the life cycle of the system. 

(>1 time in 1,000 years). 

F Remote < 0.001 > 0.0001 

Very unlikely to occur within the system 

life cycle. 

(>1 time in 10,000 years). 

G Improbable < 0.0001 > 0.00001 

Extremely unlikely to occur within the 

system life cycle. 

(>1 time in 100,000 years). 

H Incredible < 0.00001 

Not conceivably possible. It can be 

assumed that the hazard may not occur 

during the whole system life. 

(<1 time in 100,000 years). 

Table 16: Frequency of Occurrence of Hazards 

5.3 Severity of Hazards 

5.3.1 Thus, the following levels shall be used to classify the severity of the 

consequences of the hazards. Consequences taken into account are 

consequences for people, system and environment. 
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Severity level 

Consequences for 

people or 

environment 

Consequences for 

service 

1 Catastrophic 

Fatalities and/or 

multiple severe 

injuries and/or major 

damage to the 

environment. 

- 

2 Critical 

Single fatality and 

/or severe injury 

and/or significant 

damage to the 

environment. 

Loss of a major 

system 

3 Marginal 

Minor injury and/or 

significant threat to 

the environment 

Severe system(s) 

damage 

4 Insignificant 
Possible minor 

injury 

Minor system 

damage 

Table 17: Severity of Hazards 

5.4 Risk Assessment Matrix 

5.4.1 As shown in the matrix below, frequency of occurrence and severity of the 

consequences are combined together in order to further process the risks as per 

EN 50126-1. The following matrix presents the possible combinations of 

frequency of occurrence and severity of the consequences of the hazards. It also 

presents the various zones of acceptability of the risk.  
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 Severity 

4-Insignificant 3-Marginal 2-Critical 1-Catastrophic 
F

re
q

u
en

cy
 

A-Frequent R2 R1 R1 R1 

B-Probable R2 R2 R1 R1 

C-Occasional R3 R2 R1 R1 

D-Rare R3 R3 R2 R1 

E-Unlikely R4 R3 R2 R2 

F-Remote R4 R4 R3 R2 

G-Improbable R4 R4 R3 R3 

H-Incredible R4 R4 R4 R4 

Table 18: Risk Assessment Matrix 

5.4.2 The following table presents the risk acceptance principles that shall be applied: 

 

Risk 

level 

Risk 

Category 
Actions to be applied against each category 

R4 Negligible Acceptable without any agreement of the Client. 

R3 Tolerable 
Acceptable with adequate control and with the agreement of the 

Client. 

R2 Undesirable 

Shall only be accepted when risk reduction is impracticable and 

with the agreement of the Client or the Safety Regulatory 

Authority, as appropriate. 

R1 Intolerable Shall be eliminated. 

Table 19: Risk acceptance principles 

5.4.3 Each risk shall be assessed to determine which category it belongs to. 

5.5 Risk Mitigation Strategy 

5.5.1 According the level of their acceptability, the risks shall be managed in different 

ways: 

(i) R4 risks: since no prevention / mitigation measures shall cover these risks, 

the allocation of risks to this category has to be thoroughly documented. 

(ii) R1, R2 and R3: these risks need to be discussed in writing and submitted 

to the Client and/or the Safety Authority for approval of both the risks and 

the corresponding prevention / mitigation measures. 
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5.5.2 The following shall be addressed: 

(i) Residual risk, feasibility and cost of the mitigation measures. Alternative 

measures shall be proposed. 

(ii) Input data used in the assessment, justification, discussion shall be 

provided with reference of their origin and copy of the statements to be 

considered. 

5.5.3 Safety analysis(s) must be conducted which the following minimum 

requirements: 

(i) The safety objective is reached when the level of risk has reached the 

“Acceptable” area (i.e. the 'Negligible', 'Tolerable' and 'Undesirable' 

categories) with satisfactory justification. 

(ii) Every safety related function shall be identified and assessed for its related 

hazards. 

(iii) Every safety related constituent shall be identified and assessed for its 

related hazards. 

(iv) Every safety related interface shall be identified and assessed for its 

related hazards. 

5.6 Links between Safety Objectives and SILs 

5.6.1 The following links shall be used: 

(i) Functions which failure can lead to an R1 risk with catastrophic 

consequences shall be supported with SIL4 constituents. 

(ii) Functions which failure can lead to an R1 risk with critical and marginal 

consequences shall be supported with SIL3 constituents. 

(iii) Functions which failure can lead to an R3 or R2 risk shall be supported 

with SIL2 constituents. 

(iv) Functions which failure can lead to an R4 risk shall be supported with 

SIL1 constituents. 

5.7 Implementation of SIL4, SIL3, SIL2 and SIL1 constituents 

5.7.1 Equipment shall have a SIL at least equal to the functions it implements. 

5.7.2 As a minimum, SIL4, SIL3, SIL2 and SIL1 constituents shall comply with the 

following requirements. 
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(i) Compliance to standards: EN 50126-1, EN 50129, EN 50128, EN 50159 

Standards shall be complied with. 

(ii) Quality assurance: Quality of the constituents shall be verified according 

to a Quality Assurance Plan over the construction and operation phases. 

(iii) Safety assurance: Safety of the constituents shall be demonstrated 

according to a System Safety Plan over the construction and operation 

phases. 

5.8 Safety Techniques to be used 

5.8.1 Recognised techniques used in the railway application for implementation of 

SIL4 or SIL3 constituents are as follows: 

(i) “Fail safe” technique: a constituent (or component) of a system is built on 

"fail safe" technique when a failure of this constituent cannot lead to a 

more permissive status of that system. For example, a failure of a fail-safe 

relay cannot lead to a green signal when the signal should be red. For this 

technique there is no mathematical estimate of the level of safety of a 

constituent. The constituent is considered of SIL4 once every hypothesis 

is verified. It is assumed that the SIL4 component complies as per safety 

requirements inside the limits of its specification. 

(ii) “Checked safety” technique: a constituent (or component) of a system is 

built on "checked safety" technique when certain failures of this 

constituent can be detected by another independent device. This 

independent device reads a safety status of the constituent. When the 

safety status becomes unsafe due to certain failures of the 

constituent, the independent device inhibits the outputs of the constituent. 

This independent device can be built on "fail safe" technique. 

(iii) “Probabilistic safety” technique: A constituent (or component) of a system 

is built on "Probabilistic safety" technique when it can be demonstrated 

that failures cannot happen more often than a certain limit. This limit must 

be considered as sufficient. This technique shall be handled carefully. 

5.8.2 “Safety concept” approach of the programmable electronic equipment safety 

equipment use safety concepts of the sort defined above. Safety analysis and 

demonstration shall include: 
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(i) The identification and description of the safety concept used, 

(ii) The definition of the hypothesis on which safety relies, 

(iii) The complete and precise definition of the safety technique used, 

(iv) The safety criteria and requirements to be abided by, 

(v) The methods of verification and validation that need to be unfolded to 

assure safety, 

(vi) The specific program plan to be unfolded for ensuring safety, 

(vii) The identification of the techniques or mechanisms that have not yet been 

proven as safe by a certification body. 

5.8.3 Use of “safety software” Safety software, i.e. executing SIL4 or SIL3 functions 

shall be developed and demonstrated safe according to EN 50128. The use of 

formal methods for demonstrating that the software is error free is highly 

recommended. 

5.8.4 Use of “proven safety techniques” Only proven safety technique shall be 

allowed to be used for the Project. The safety techniques to be used shall be 

presented by the Contractor. Proven safety techniques are those that: 

(i) Have been already approved as safe by an independent competent party. 

(ii) Have been used successfully in revenue service for at least two years 

since the end of guarantee of the system, at the date of the Contractor’s 

bid. 

(iii) Allow to be easily customized to the needs of a new project. 

5.8.5 Techniques not complying with those requirements or for which the 

documentation establishing compliance with the present requirements is not 

available or insufficient shall be rejected. 

5.9 Top Safety Targets 

5.9.1 As published by the Commission of the European Communities in 

“Communication from the Commission to the Council and the European 

Parliament” – 23/01/2002 COM (2002) 18 final, the rail transportation mode 

has the following safety records: 

 

Fatalities per 108 person.km Fatalities per 108 hours 

0,04 2 
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5.9.2 The Top Safety Target shall therefore equal or better these two values. The Top 

Safety Target is defined at the Transportation System level. 

5.9.3 Based on those Top Safety Targets, the Contractor shall assign to his system its 

corresponding safety targets. 

5.9.4 Based on these system safety targets, the Contractor shall demonstrate the Top 

Safety Targets are reached. 

5.9.5 In case a conflict between a Safety target and a RAM target, or vice versa, is 

identified, the Contractor must arbitrate in such a way the design integrity and 

operational safety shall not be compromised. 

5.10 SIL Safety Targets 

5.10.1 For the implementation of SILx functions by the means of “probabilistic safety”, 

the frequency rate of dangerous failure per operating hour is given in the 

following table: - 

 

Safety Integrity Level 
Frequency rate of dangerous failure 

per operating hour 

4  10-9 to < 10-8 

3  10-8 to < 10-7 

2  10-7 to < 10-6 

1  10-6 to < 10-5 

Table 20: SIL Safety Targets 

5.11 Safety Deliverables 

5.11.1 As a minimum, the following documents shall be delivered by the Contractor: 

(i) System Assurance Plan 

(ii) System Safety Plan 

(iii) Preliminary Hazard Analysis 

(iv) Hazard Analyses (SHA, IHA,OSHA) 

(v) Traceability Matrix 

(vi) FMECA (functional and component levels) 

(vii) Fault Tree Analysis 
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(viii) Safety Critical Items List 

(ix) Quantitative Risk Assessment 

(x) SIL Allocation Report 

(xi) System Hazard Log 

(xii) Design Safety Case 

(xiii) Safety Case 

(xiv) SRAC: Safety Related Application Conditions 

5.11.2 Some of these documents shall be delivered at Railway Systems level and at 

system/subsystem levels. This shall be defined in the System Safety Plan. 

6. Requirements for RAM Assurance 

6.1 General RAM Requirements 

6.1.1 The Contractor shall demonstrate that his design meets both the RAM 

requirements specified for the Railway Systems and the RAM requirements 

specified for the systems he provides. 

6.1.2 To demonstrate this, it is necessary for the Contractor to take into consideration 

the effect of potential failures of system components, corrective and preventive 

maintenance times and redundancies built into the design. 

6.1.3 The Contractors shall follow the Standard EN 50126-1 approach over the whole 

system lifecycle. 

6.1.4 The Contractor shall demonstrate in his Railway Systems, Systems/Subsystems 

or Components RAM Studies and RAM Validation Studies that the RAM 

Targets are reached.  

6.1.5 The System RAM Plan and RAM analyses shall be developed to a lifecycle 

model in accordance with EN 50126-1.  

6.1.6 As for Safety, the RAM requirements rely on the Contractor’s Quality 

Assurance. Therefore, the Quality Assurance requirements set for Safety are 

applicable for RAM. 

6.2 Organisational RAM Requirements 

6.2.1 The Contractor’s organisation shall include a RAM Assurance Manager. 
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6.2.2 The RAM Assurance Manager shall be independent from the teams in charge of 

the Design, Construction, Manufacturing and T&C and report directly to the 

Project Manager. 

6.2.3 To perform his tasks, the RAM Assurance Manager shall be supported by RAM 

engineers who shall be under his direct management. 

6.3 Technical RAM Requirements 

6.3.1 The technical requirements which are described here below correspond to 

general guidelines. These guidelines shall be developed further by the 

Contractor when the contract is awarded. 

6.3.2 Development Lifecycle and Documentation 

6.3.2.1 Please refer to the System Safety Assurance Requirements. 

6.3.3 System RAM Plan 

6.3.3.1 The Contractor shall produce and maintain a System RAM Plan. The System 

RAM Plan shall be a standalone document. 

6.3.3.2 The Contractor shall seek the acceptance of his System RAM Plan by the Client. 

6.3.3.3 The subjects to be covered in the System RAM Plan and the associated system 

RAM works to be carried out by the Contractor shall include, but not be limited 

to, the following:  

(i) Referenced RAM standards and documents, 

(ii) RAM management principles, 

(iii) Description of the systems, 

(iv) The organisation and resources put into place for performing the RAM 

analyses, 

(v) Independence of RAM Team, 

(vi) RAM responsibility, 

(vii) Requirement for competence of key personnel, 

(viii) RAM requirements, 

(ix) The RAM objectives of the systems/subsystems which are part of the 

works, 

(x) RAM V-cycle, 

(xi) The description of the methodology and tools to be used for RAM 

analyses, 
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(xii) The mission profile taken into account to perform the RAM calculation, 

(xiii) Assessing that RAM Targets are met, 

(xiv) Performing RAM assessments for any potential alternative designs, 

(xv) Verification and validation of all RAM analyses performed, 

(xvi) Validation of RAM requirements during manufacture, installation, 

commissioning and maintenance, 

(xvii) RAM documentation and deliverables. 

 

 

 

6.3.4 Design 

6.3.4.1 The System RAM Plan shall describe in detail the RAM analyses to be 

performed by the Contractor, but the activities listed above are considered as the 

minimum. 

6.4 Data Collection and Operation Assumptions 

6.4.1 The data collection activity has to be carried out for equipment which are 

already in revenue service. The objective is to be able to base the reliability 

prediction on field data which are more representative than theoretical reliability 

figures. 

6.4.2 The determination of operation assumptions corresponds to a refinement of the 

mission profile. It provides additional data to be considered in the RAM 

predictions (frequency of verification of equipment, mean access time...). 

6.5 Reliability Block Diagrams 

6.5.1 For each system, a Reliability Block Diagram shall be prepared to model the 

architecture and highlight the redundancies. 

6.6 RAM Allocation 

6.6.1 The RAM allocation is based on the Reliability Block Diagrams. Each block is 

allocated a RAM target to ensure the overall RAM target for the system shall be 

met. 

6.6.2 The appropriateness of the architecture shall be verified at this stage by checking 

that each component receives a realistic reliability target. 
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6.6.3 The Contractor shall produce a RAM Allocation Report. The RAM Allocation 

Report shall be a standalone document.  

6.6.4 The Contractor shall seek the acceptance of his RAM Allocation Report by the 

Client. 

6.7 Failure Mode, Effects and Criticality Analysis 

6.7.1 The FMECA is performed in parallel of the RBD activity in order to analyse the 

consequences of a failure of each equipment of the system. 

6.7.2 This analysis aims to identify the equipment which are critical for the reliability 

of the system and assess the need for redundancy. 

6.8 Reliability and Availability Prediction 

6.8.1 The reliability and availability prediction is based on a down to top approach: 

(i) the reliability of each equipment is predicted thanks to field data or 

theoretical failure rate of components; 

(ii) the reliability of a system is predicted by injecting the equipment failure 

rate in the RBD; 

(iii) availability is derived, using the MTTR and the reliability. 

6.8.2 The RAM Analysis and Prediction Report shall give predictions of system 

reliability, availability and maintainability based on data collected. 

6.8.3 The Contractor shall produce a RAM Analysis and Prediction Report. The RAM 

Analysis and Prediction Report shall be a standalone document.  

6.8.4 The Contractor shall seek the acceptance of his RAM Analysis and Prediction 

Report by the Client. 

6.9 Reliability Critical Items List 

6.9.1 The Reliability Critical Items List shall identify the equipment whose failure 

directly impacts the revenue service. This list shall be prepared based on the 

result of the FMECA and the RBDs. 

6.9.2 The Contractor shall produce a Reliability Critical Items List. The Reliability 

Critical Items List shall be a standalone document. 

6.9.3 The Contractor shall seek the acceptance of his Reliability Critical Items List by 

the Client. 
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6.10 Maintainability Prediction 

6.10.1 For each Line Replaceable Unit (LRU), a Mean Time To Repair (MTTR) shall 

be estimated by the Contractor, taking into account the accessibility and the 

complexity of the equipment. 

6.10.2 For each LRU, the weight, dimension and the need for special maintenance tools 

shall be provided by the Contractor. 

6.11 Spare Parts Quantity Calculation 

6.11.1 The Contractor shall prepare a Spare Parts Report including: 

(i) the list of LRU; 

(ii) for each LRU the parameters used for the calculations (see here after); 

(iii) for each LRU the quantity for spare parts. 

6.11.2 The quantity of spare parts shall be justified for each kind of LRU. 

6.11.3 For each LRU, this quantity shall be calculated taking into account:  

(i) the number of LRU of this kind installed; 

(ii) the failure rate; 

(iii) the time required for procurement or reparation of the LRU. 

6.11.4 Procurement time shall be estimated in a conservative way, including margin 

for logistic and delivery times. 

6.11.5 The quantity of spare part shall be calculated to guarantee for each LRU that the 

risk of shortage is below 2%. 

6.12 RAM Report 

6.12.1 The Contractor shall submit a RAM Report at the end of the Design phase, 

summarizing the activities which have been carried out. The RAM Report shall 

be a standalone document. 

6.12.2 The Contractor shall seek the acceptance of his RAM Report by the Client. 

6.12.3 The report shall provide the evidence that the technical choices (architecture, 

equipment) shall make it possible to achieve the contractual RAM targets. 

6.12.4 In the event the system does not comply with RAM targets, design shall not be 

approved by the Client and manufacturing shall not be authorised to begin until 

improvement in the design are proposed to achieve the RAM targets. 
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6.13 Manufacturing and Installation 

6.13.1 Follow-Up of Design Changes 

6.13.1.1 In the event where some design modifications are deemed necessary during the 

manufacturing or installation, the impact on RAM performance shall be 

assessed by the Contractor. It shall be demonstrated that the achievement of the 

RAM targets is not jeopardized by the modifications of the design. 

6.14 Failure Recording and Corrective Action System 

6.14.1 FRACAS shall be established by the Contractor as described in the System 

Safety Assurance Requirements. 

6.15 RAM Demonstration Plan 

6.15.1 Within ninety (90) days of the date of the beginning of the manufacturing, the 

Contractor shall provide a RAM Demonstration Plan. The RAM Demonstration 

Plan shall be a standalone document. 

6.15.2 The Contractor shall seek the acceptance of his RAM Demonstration Plan by 

the Client. 

6.15.3 The RAM Demonstration Plan shall be used to prove and monitor RAM during 

the factory testing, on site testing, integrated system testing and the Service Trial 

period. 

6.15.4 The Contractor shall also review Subcontractors’ RAM Demonstration Plans to 

ensure that these are compatible with system level tests and that all major system 

level issues have been addressed. 

6.15.5 The Contractor shall perform a series of RAM demonstrations for the works, as 

described in the RAM Demonstration Plan. 

6.15.6 The Contractor shall provide the coordination of the activity including 

mobilisation of equipment and resources. 

6.15.7 The Contractor shall record and review the information generated during the 

RAM demonstrations and provide an assessment of the demonstration in terms 

of achieving the RAM requirements. 

6.15.8 The outcome of the RAM demonstrations shall be presented in a RAM 

Demonstration Report. 
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6.16 Maintainability Demonstration 

6.16.1 The demonstration aims to confirm the MTTR by measuring the actual times 

needed for replacing the LRU, knowing that during design phase, 

maintainability predictions have been carried out by the Contractor to determine 

the MTTR of the Line Replaceable Units (LRU). 

6.16.2 This demonstration is performed on a sample basis; detailed modalities shall be 

described in the RAM Demonstration Plan. 

6.17 On-Site Testing and Integrated System Testing 

6.17.1 During on-site testing, the follow-up of the RAM performance shall start by 

feeding the FRACAS with, but not limited to, failure records, operating hours 

and train mileage. 

6.17.2 This period shall give the opportunity to ensure the mobilisation of equipment 

and resources needed for the RAM performance follow-up and to record the first 

trends of the RAM performance, and allowing the detection of any RAM issue 

at an early stage. 

6.17.3 This period is part of the system’s debugging, and it is not part of the RAM 

performance demonstration period. 

6.18 Service Trial and Guarantee Period 

6.18.1 The Contractor shall continue to implement system assurance activities during 

the Service Trial and after the transition to Revenue Service including, but not 

limited to, the following requirements. 

6.18.2 During the Defects Notice Period, day to day monitoring of the RAM 

performance shall be carried out and the findings shall be used to enable 

systematic means of data analysis and recording of the RAM performance. 

6.18.3 A monthly RAM Performance Report shall be issued to the Client during the 

guarantee period to provide the evidence of the achievement of the RAM targets. 

6.18.4 In the event where a system does not meet its RAM targets, the Contractor shall 

proceed to failure investigation and rectification or retrofit. 

6.19 RAM Management Requirements 

6.19.1 Please refer to the chapter 4.7 Safety Management Requirements. 



MAHA-METRO  PS-73 

 

P1/S03R/2022  

    

7. RAM Targets 

7.1.1 The RAM Targets provided herein are meant to ensure the Railway Systems 

have a high level of dependability. 

7.1.2 The targets have been set to correspond to the current state of the art for these 

types of systems. 

7.1.3 The following targets must be understood as applicable criteria at the end of the 

guarantee period. 

7.1.4 RAM Targets of PSD System as per Chapter 4 of this PS. 

 

8. RAM Deliverables 

8.1 As a minimum, the following documents shall be delivered by the Contractor: 

(i) System RAM Plan 

(ii) Reliability Block Diagrams 

(iii) RAM Allocation Report 

(iv) FMECA 

(v) RAM Analysis and Prediction Report 

(vi) Reliability Critical Items List 

(vii) Spare Parts Report 

(viii) RAM Report 

(ix) RAM Demonstration Plan 

(x) RAM Demonstration Report 

(xi) Monthly RAM Performance Report 

8.2 Some of these documents shall be delivered at the Railway Systems level and at 

system/subsystem levels. This shall be defined in the System RAM Plan. 
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Attachments: - 

 

1 ATTACHMENT A - Development V - Cycle 

2 ATTACHMENT B - General Tasks and Responsibilities according to Standard 

3 ATTACHMENT C - Safety Tasks and Responsibilities according to Standard 

4 ATTACHMENT D - RAM Tasks and Responsibilities according to Standard 

5 ATTACHMENT E - Safety Requirements 

6 ATTACHMENT F - Software RAMS Assurance Requirements 

7 ATTACHMENT G - Software RAMS Tasks and Responsibilities according to Standard 
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1. ATTACHMENT A – Development V-cycle 

The Transportation System Development V-cycle shown below is based on the 

Standard EN 50126-1: 

 

 

Contractor 

 
8. Installation 

 

 
7. Manufacture 

 

 
6. Design & 

Implementation 
 

 
5. Apportionment of 

System Requirements 

 
4. System 

Requirements 

 
9. System Validation 

(including safety 
acceptance and 
commissioning) 

 
3. Risk Analysis 

 
1. Concept 

 
10. System 
Acceptance 

 
11. Operation & 

Maintenance (including 
performance monitoring) 

System 
Level 

Transportation 
System 
Level 

Client/Consultant 

 
2. System Definition 

O&M 
Entity 

 

Figure 2: Development V-cycle 

 

----------  X X X X  ---------- 
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2. ATTACHMENT B – General Tasks and Responsibilities 

according to Standard 

The table below gives, for each phase of the V-cycle, the general tasks as 

indicated in the Standard EN 50126-1. A responsibility column is added to show 

who is in charge on the Project. 

The Contractor, Client and the O&M Entity shall perform the General tasks as 

mentioned in the following Table. 

 

Lifecycle Phase General Tasks Description Responsibility 

1. Concept 

1.1.Establish scope and purpose of the project. 

1.2.Define the concept of the project. 

1.3.Undertake the financial analysis and feasibility 

studies. 

1.4.Establish the management of the project. 

Client/O&M 

Entity 

2. System 

Definition 

2.1.Define the mission profile of the system. 

2.2.Prepare the description of the system. 

2.3.Identify the O&M strategies. 

2.4.Identify the operation conditions. 

2.5.Identify the maintenance conditions. 

2.6.Identify influence of existing infrastructure 

constraints. 

Client/O&M 

Entity 

3. Risk Analysis 
3.1.Undertake the analysis of risks induced by the 

Project. 
Client 

4. System 

Requirements 

4.1.Undertake the analysis of the requirements. 

4.2.Specify the system (overall requirements). 

4.3.Specify the environment. 

4.4.Define the demonstration and acceptance criteria 

of the system (overall requirements). 

4.5.Establish the Validation Plan. 

4.6.Establish the management, quality and 

organisation requirements. 

4.7.Implement the change control procedure. 

Contractor 

5. Apportionment 

of System 

Requirements 

5.1.Apportion the system requirements. 

a. Specify the Sub-systems and Components 

requirements. 

b. Define the Sub-systems and Components 

acceptance criteria. 

Contractor 

6. Design & 

Implementation 

6.1.Perform the planning. 

6.2.Perform the design and development. 

6.3.Perform the design analysis and testing. 

Contractor 
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Lifecycle Phase General Tasks Description Responsibility 

6.4.Perform the design verification. 

6.5.Perform the implementation and validation. 

6.6.Perform the design of logistics support resources. 

7. Manufacture 

7.1.Perform the production planning. 

7.2.Manufacture. 

7.3.Manufacture and tests sub-assembly of 

Components. 

7.4.Prepare the documentation. 

7.5.Establish the training. 

Contractor 

8. Installation 
8.1.Assemble the system. 

8.2.Install the system. 
Contractor 

9. System 

Validation 

(including 

safety 

acceptance and 

commissioning) 

9.1.Commission. 

9.2.Perform probationary period of operation. 

9.3.Undertake staff training. 

Contractor 

+ 

Client/O&M 

Entity 

10. System 

Acceptance 

10.1. Undertake the acceptance procedures, based on 

the acceptance criteria. 

10.2. Compile the evidences for acceptance. 

10.3. Entry into service. 

10.4. Continue probationary period of operation (if 

appropriate). 

Client/O&M 

Entity 

11. Operation & 

Maintenance 

(including 

performance 

monitoring) 

11.1. Long term operation of the system. 

11.2. Perform the on-going maintenance. 

11.3. Undertake on-going training. 

11.4. Collect the operational performance statistics. 

11.5. Acquire, analyse and evaluate the data. 

Client/O&M 

Entity 

Table 21: General tasks and responsibilities – EN 50126-1 

 

----------  X X X X  ---------- 
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3. ATTACHMENT C – Safety Tasks and Responsibilities 

according to Standard 

The table below gives, for each phase of the V-cycle, the safety tasks as 

indicated in the Standard EN 50126-1. A responsibility column is added to show 

who is in charge on the Project. 

The Contractor, Client and the O&M entity shall perform the Safety tasks as 

mentioned in the following Table. 

 

Lifecycle Phase Safety Tasks Description Responsibility 

1. Concept 

1.1.Review previously achieved safety performance. 

1.2.Consider the safety implications of the project. 

1.3.Review the Safety Policy and Safety Targets. 

Client/O&M 

Entity 

2. System 

Definition 

2.1.Evaluate past experience data for safety. 

2.2.Perform the Preliminary Hazard Analysis. 

2.3.Establish the Safety Plan (overall). 

2.4.Define the risk acceptance criteria. 

2.5.Identify the influence on the system safety of the 

existing infrastructure constraints. 

Client/O&M 

Entity 

3. Risk Analysis 

3.1.Perform the System Hazards and Safety Risks 

Analysis. 

3.2.Set up the hazard log. 

3.3.Perform the risks assessment. 

Client/O&M 

Entity 

4. System 

Requirements 

4.1.Specify the System Safety Requirements 

(overall). 

4.2.Define the safety acceptance criteria (overall). 

4.3.Define the safety-related functional requirements 

of the system. 

4.4.Establish the safety management. 

Contractor 

5. Apportionment 

of System 

Requirements 

5.1.Apportion the System Safety Targets and 

Requirements. 

a. Specify the Sub-system and Components 

Safety Requirements. 

b. Define the Sub-system and Components 

safety acceptance criteria. 

5.2.Update the System Safety Plan. 

Contractor 

6. Design & 

Implementation 

6.1.Implement the Safety Plan by review, analysis, 

testing and data assessment, addressing: 

a. The Hazard Log, 

b. The Hazard Analysis 

Contractor 
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Lifecycle Phase Safety Tasks Description Responsibility 

c. Justify the safety-related design 

decisions 

d. Undertake the Safety Program control, 

covering: 

i. safety management, 

ii. Control of Subcontractor and 

Suppliers. 

6.2.Prepare the Generic Product Safety Case. 

6.3.Prepare (if appropriate) the Generic Application 

Safety Case. 

7. Manufacture 

7.1.Implement the Safety Plan by review, analysis, 

testing and data assessment. 

7.2.Use the Hazard Log. 

Contractor 

8. Installation 
8.1.Establish the Installation Programme. 

8.2.Implement the Installation Programme. 
Contractor 

9. System 

Validation 

(including safety 

acceptance and 

commissioning) 

9.1.Establish the Commissioning Programme. 

9.2.Implement the Commissioning Programme. 

9.3.Prepare the Application Specific Safety Case. 

Contractor 

+ 

Client/O&M 

Entity 

10. System 

Acceptance  
10.1. Assess the Application Specific Safety Case. 

Client/O&M 

Entity 

11. Operation & 

Maintenance 

(including 

performance 

monitoring) 

11.1 Undertake on-going safety centred maintenance. 

11.2 Perform on-going safety performances 

monitoring and Hazard Log maintenance. 

11.3 Collect, analyse, evaluate and use performance 

and safety statistics. 

Client/O&M 

Entity 

Table 22: Safety tasks and responsibilities – EN 50126-1 

 

----------  X X X X  ---------- 
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4. ATTACHMENT D – RAM Tasks and Responsibilities 

according to Standard 

The table below gives, for each phase of the V-cycle, the RAM task as indicated 

in the Standard EN 50126-1. A responsibility column is added to show who is 

in charge on the Project. 

The Contractor, Client and the O&M entity shall perform the RAM tasks as 

mentioned in the following Table. 

Lifecycle Phase RAM Tasks Description Responsibility 

1. Concept 
1.1.Review previously achieved RAM Performance 

1.2. Consider RAM implication of the Project 

Client/O&M 

Entity 

2. System 

Definition 

2.1.Evaluate past experience data for RAM 

2.2. Perform Preliminary RAM Analysis 

2.3. Set RAM Policy 

2.4. Identify long term O&M conditions 

2.5. Identify influence on RAM of existing 

infrastructure constraints 

Client/O&M 

Entity 

3. Risk Analysis 3.1.N/A 
Client/O&M 

Entity 

4. System 

Requirements 

4.1.Specify System RAM Requirements 

4.2. Define RAM Acceptance Criteria 

4.3. Define System Functional Structure 

4.4. Establish RAM Programme 

4.5. Establish RAM Management 

Contractor 

5. Apportionment 

of System 

Requirements 

5.1.Apportion System RAM Requirements 

5.2. Specify Sub-system & Component RAM 

Requirements 

5.3. Define Sub-system & Component RAM 

Acceptance Criteria 

Contractor 

6. Design & 

Implementation 

6.1.Implement RAM Programme by Review, Analysis, 

Testing & Data Assessment 

6.2. Undertake Programme Control by RAM 

Programme Management & control of 

Subcontractors & Suppliers. 

Contractor 

7. Manufacture 

7.1.Perform Environmental Stress Screening 

7.2. Perform RAM Improvement Testing 

7.3. Commence Failure Reporting & Corrective Action 

System 

Contractor 

8. Installation 
8.1.Start Maintainer Training 

8.2. Establish Spare Parts & Tool Provision 
Contractor 
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Lifecycle Phase RAM Tasks Description Responsibility 

9. System 

Validation 

(including 

safety 

acceptance and 

commissioning) 

9.1.Perform RAM Demonstration 

Contractor 

+ 

Client/O&M 

Entity 

10. System 

Acceptance 
10.1. Assess RAM Demonstration 

Client/O&M 

Entity 

11. Operation & 

Maintenance 

(including 

performance 

monitoring) 

11.1. On-going procurement of spare parts & tools 

11.2. Perform on going reliability centred 

maintenance, logistic support 

11.3. Collect, Analyse, Evaluate and use Performance 

& RAM Statistics 

Client/O&M 

Entity 

Table 23: RAM tasks and responsibilities – EN 50126-1 

 

----------  X X X X  ---------- 
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5. ATTACHMENT E – Safety Requirements 

5.1 Safety Requirements related to Overall System (SYS) 

5.1.1. Point (switch) movement shall be impossible if a vehicle is located on the zone 

or could arrive on the zone before end of movement. The point (switch) position 

control shall be a safety operation. When points (switches) are operated locally, 

the personnel shall ensure that, before any operation, all trains have effectively 

left the point or are not in the approach zone. In manual control mode, the 

operating direction of a train running on a switch shall not be reversed until the 

train has crossed the switch. 

5.1.2. The speed limits shall be set to result in a safe state operation in all Driving 

Modes. 

5.1.3. All the alarms coming from the equipment shall be sent to the OCC. 

5.1.4. The gauge of the train shall be calculated taking into account the worst 

operational conditions. Fix infrastructures shall not engage the train envelope. 

Pieces that can engage the train envelope after breaking or distorting shall be 

design to not break, nor distort. 

5.1.5. The structure shall be designed to withstand the inferred constraints of 

equipment. 

5.1.6. Any climatic conditions too extreme to ensure minimum adhesion/ contact shall 

be detected and forwarded to the OCC. 

5.1.7. The evacuation walkways shall allow the canalization of the movements of 

evacuated passengers. 

5.1.8. If requested by the CBTC, the Traction Interlocking System shall safely cut off 

the traction power for the concerned third rail section (this is the case during 

evacuation or on the OCC request). 

5.1.9. Activation of Emergency Handle by passenger (Door Opening Handle or Stop 

Emergency Handle) shall be safely managed by the CBTC and shall result to a 

safe situation (passenger evacuation or risk management by procedure). If the 

unlocking doors handle have been pulled by a passenger, only a train operator 

can re-lock this handle. 

5.1.10. Anti-intrusion system shall be installed in technical areas and at ends of 

platform. 
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5.1.11. During evacuation, PIS (Public Information System) and PAS (Public Address 

System) shall inform passengers of the activity to be done. If evacuation is done 

during system is crossing a tunnel, tunnel static signage shall inform passengers 

of the activity to be done. The information shall be understandable by the 

majority of people, taking in account the different spoken languages and the 

disabled people. 

5.1.12. In the objective to avoid trapped person, the maximum gap between the 

threshold of the rolling stock and the platform shall be designed as low as 

possible, considering local rules and the worldwide state of the art. If this is not 

possible due to civil works activities (e.g. station in curve), detection device 

shall be integrated with the PSD system. 

5.1.13. The departure of a train shall only be authorized when train doors and PSDs 

doors are closed and locked in safety. 

5.1.14. In case of evacuation, the maximum gap between the walking surface of the 

rolling stock and the walkway shall be designed in order to be as low as possible, 

considering local rules and the worldwide state of the art. If necessary for the 

train evacuation, the rolling stock shall provide specific devices allowing to fill 

the gap between the train threshold and the walkway. 

5.1.15. The opening of the train doors in station shall be in the PSD side, not in the track 

side. 

5.1.16. Walkways along the line shall be designed to comply with NFPA 130 

requirements (slope, ramp, continuity, materials and handrail/guardrail). 

5.1.17. Means of egress along the line shall be lighted thanks to a failsafe designed 

lighting in compliance with NFPA 130 requirements. 

5.1.18. Walkways in technical areas shall be designed to avoid the risk of fall. 

5.1.19. Respect of the state of the art for the design of equipment accessible to 

passengers or staff to avoid sharp or prominent object. 

5.1.20. Taking in account the fact that passengers could be on foot (without shoes), the 

evacuation walkway shall be free from every sharp object on the floor. 

5.1.21. All electrical cables shall be electrically insulated. 

5.1.22. All accessible parts of electrical equipment located in public area shall be 

electrically insulated. 
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5.1.23. Earthing of equipment and metallic part (cable tray, gangway …) shall comply 

with the international state of the art. This includes but is not limited to the 

difference in potential between the vehicle body stopped in the station and the 

platform screen doors shall remain under a value that does not cause a hazard 

for people. 

5.1.24. The potential between train and platform shall be verified by monitoring. 

5.1.25. All accessible parts of electrical equipment located in technical areas shall be 

electrically insulated. 

5.1.26. Electrical equipment shall be protected against overcurrent and overvoltage as 

well as earth leakage where deemed necessary. 

5.1.27. Protection against stray current shall comply with the international standard. 

5.1.28. Protection of the equipment of the metro system against stray current shall 

comply with the international standard. 

5.1.29. Protection of external environment against stray current produced by the metro 

system shall comply with the international standard. 

5.1.30. In order to make evacuations possible in the middle of the summer’s day, the 

evacuation walkway shall be composed of outdoor equipment that would not 

become too hot during the hottest days of the years. 

5.1.31. Train speed and train localization shall be correct even in case of slip-slide 

situation. 

5.1.32. Additional evacuation shaft in tunnel section shall be designed in compliance 

with international state of the art and local rules, to enable a safe evacuation of 

people with a continuous flow. 

5.1.33. Underground sections shall be designed in order to avoid flooding in case of 

decennial rain. 

5.1.34. Equipment emitting electromagnetic radiation shall comply with protection 

standards in force. 

5.1.35. The dead man device shall not be deactivated when a Driver is requested in the 

driving cabin. 

5.1.36. Specific environmental constraints (sand, temperature,…) shall be taken into 

account by subsystem design. 
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5.2 Safety Requirements related to Equipment (EQP) 

5.2.1. All equipment along the line shall be designed in order to guarantee the respect 

of the gauge of the train. 

5.2.2. Equipment shall be set to avoid falling on the track. 

5.2.3. Electrical protection (power supply cut-off) shall be ensured in compliance with 

the international state of the art and local rules for every electrical device or 

machine in case of earthing defect. 

5.2.4. Equipment in station and along the line shall de designed in compliance with 

international state of the art and local rules to avoid starting and spreading of 

fire. 

5.2.5. Firefighting means shall be designed considering international state of the art 

and local rules. 

5.2.6. Station supervision system (CCTV) shall detect human behaviour. 

5.2.7. Hot part of equipment in station and along the line shall not be accessible. 

5.2.8. Fare gates system shall be designed with a failsafe emergency unlocked mode. 

5.2.9. Equipment in station and along the line shall de designed in compliance with 

international state of the art and local rules not to emit toxic fumes or liquid. 

5.3 Safety Requirements related to PSD System 

As mentioned in Chapter 4. 

5.3.1 The interlocking system shall protect trains against conflicting routes being set 

whatever is the operating mode of trains. That means that train route 

compatibility shall be guaranteed at all times. Any simultaneous convergent or 

opposing route command shall be prevented. 

5.3.2 In CBTC Driving Mode (GoA2), ATC shall protect the trains against 

unauthorized movements. The circulating way (or travel direction of the train) 

determined by automatisms shall be guaranteed in safety to ensure correct 

direction of train is controlled and that only one unit shall be set to forward 

direction status. 

5.3.3 All Rail vehicles (every unit) shall be detected by the signalling system in a safe 

manner in all Driving Modes, including the case of CBTC unavailability, 

unequipped trains (non-CBTC trains), faulty train coupled with maintenance 
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vehicle (or other non-CBTC vehicle), or after the train separation and 

independently for the both uncoupled trains.  

5.3.4 Train that is lost by the ATC shall be located by the signalling detection system 

(Track circuit or axle counter). That means that in mixed mode operation (for 

equipped and unequipped trains), the compatibility of the different means to 

detect a train shall be guaranteed. 

5.3.5 Signalling system shall not authorize access of a rail vehicle (in GoA2 mode) 

into de-energized area. That means that a train in GoA2 mode cannot feedback 

an electric section which has previously been switched off. 

5.3.6 CBTC Driving Mode (GoA2) shall only be authorized if ATP is fully functional 

on board the train. 

5.3.7 A safety distance shall be designed between any stopping point and the 

corresponding point of protection. CBTC shall not advance a Movement 

Authority Limit past the Movement Authority Limit of any other train or a 

bumper or an interlocking signal unless the locking conditions necessary to 

obtain the proceed aspect of the signal are present (vital). The distance shall take 

into account all downgraded braking and untimely traction (e.g. slipping and 

sliding) scenarios for the system target defined and related to the vehicle. 

5.3.8 In CBTC Driving Mode (GoA2), train speed shall be permanently monitored, 

controlled and adapted to the situation (line geometry, speed restriction…). 

5.3.9 The train circulation in CBTC territory shall be authorized only if all trains are 

correctly and individually detected. 

5.3.10 A train in CBTC Driving Mode (GoA2) shall not enter a non CBTC territory. 

5.3.11 In CBTC Driving Mode (GoA2), the train spacing and the train tracking shall 

be guaranteed in safety. 

5.3.12 In CBTC territory the movement of a manual train shall be detected. A detection 

of a manual train by the CBTC to operate in head-to-head situation with an 

automatic train on the same track shall immediately lead to an Emergency 

Braking command of the automatic train. 

5.3.13 The Driving Mode selector shall avoid unexpected switch to manual Driving 

Mode. 
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5.3.14 In case of switching of the Driving Mode selector to manual Driving Mode by 

an operator while the train is not stopped an Emergency Braking shall be applied 

by the signalling system. 

5.3.15 Any rollback or unwanted movement of a train in CBTC Driving Mode (GoA2) 

leading to a collision or derailment risk shall be detected in safety and shall lead 

to an Emergency Braking command. 

5.3.16 In case of degraded adherence of the rail/wheel contact and in CBTC Driving 

Mode (GoA2), ATS remote command shall permit the train circulation at an 

adapted speed. 

5.3.17 The interlocking system shall be designed in safety not to command any 

inopportune movement of the point machine. 

5.3.18 The switching devices shall be failsafe designed (guaranteeing the position of 

the switch blade and avoiding inopportune movement). 

5.3.19 In CBTC Driving Mode (GoA2), ATC shall protect the trains against overspeed 

and non-respect of the signalling (Emergency Brake application on the faulty 

train). 

5.3.20 In CBTC Driving Mode (GoA2), ATC shall be designed to ensure the respect 

of adequate braking distance of the train to protect it against the obstacle coming 

upstream (notably other trains, even a train operated in manual Mode). 

5.3.21 Lineside speed limit indication shall be defined for train in manual mode if the 

speed defined by the manual mode does not allow to ensure the respect of 

adequate braking distance to protect the train against obstacle coming upstream 

(with a particular care on limits of Running at sight). 

5.3.22 The lateral signals shall be designed to indicate in safety the driving 

requirements to apply along the upstream route and shall be implemented in the 

respect of rules of visibility from the train driver. 

5.3.23 Determination of the length of a train (including after cutting/combining) shall 

be guaranteed in safety. That means that train integrity shall be controlled in 

safety because the loss of the integrity shall lead to an irreversible Emergency 

Braking command of all train cars and any train in approach of the faulty train. 

5.3.24 When the safety distance between all stopping point and the vital target is 

overlapped to allow the train coupling, the train movements shall be performed 

at low speed to avoid damages. 
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5.3.25 Signalling system shall not authorize access of a rail vehicle (in GoA2 mode) 

into a working area. 

5.3.26 Visible boards/signals shall be installed to indicate end of track/bumpers. The 

location of these boards/signals shall take into account the necessary braking 

distance in manual driving. 

5.3.27 If one or several PSD (incl. the emergency exits…) are detected as opened while 

there is no train in front of the PSD or the train does not authorize PSD 

unlocking, then the authorization of movement of the trains in the 

neighbourhood of the platform is forbidden. 

5.3.28 In CBTC Driving Mode (GoA2), the ATP shall apply Emergency Braking to 

train entering a station with all PSDs not proved closed and locked. 

5.3.29 The opening system of the train doors shall be failsafe designed. That means 

that on each side of the train, door opening authorization shall be safely 

controlled, governed by train holding (in station, or on line in case of 

evacuation) in GoA2. 

5.3.30 Train movement shall only be authorized if all train doors are correctly closed 

and locked. 

5.3.31 ATC shall be implemented considering the acceptable limits of jerk of the 

Rolling stock. 

5.3.32 When standstill is required, the ATC design shall avoid commanding untimely 

traction. 

5.3.33 In station, the opening of the train doors shall be only available when the train 

is correctly stopped, with the train doors just in front of the PSD (or in the limit 

of a margin allowing the passengers exchange). 

5.3.34 Speed limits shall be determined to avoid piston effect on platform. 

5.3.35 In case of detection of exceptional event outside the train (including but not 

limited to fire and smoke) in a specific area, the CBTC train outside this area 

shall not enter in the concerned area. 
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6. ATTACHMENT F – Software RAMS Assurance Requirements 

6.1 Introduction 

6.1.1 Purpose of this Appendix 

The purpose of this Appendix is to define the main principles that the Contractor 

shall implement in order to manage the software RAMS requirements 

throughout the Project. 

These principles shall apply to any Contractor/ Subcontractor involved in 

software supply. 

The goals of the software RAMS activities are to obtain software which is: 

(a) Fit for purpose and 

(b) Safe. 

6.1.2 Scope of this Appendix 

The principles defined within this Appendix shall apply to all software supply, 

developments and O&M. 

Generally speaking, the Contractor shall demonstrate and implement his ability 

to conform to all phases of the software management process from the System 

Definition to the Site Acceptance Test phase. The operation & maintenance 

requirements defined by EN 50128 shall also be met. 

6.1.3 Relationship with EN 50128 

This Appendix makes extensive reference to the European Standard EN 50128 

in defining the software management guidelines. 

It should be noted that this Appendix sets some principles which EN 50128 

leaves to the discretion of the Project. In this respect, these Software RAMS 

Requirements shall take precedence over EN 50128. 

The Contractor may propose other software RAMS Standards, provided a clear 

traceability with this document is demonstrated. 

6.2 General Software Requirements 

6.2.1 Software Lifecycle 

6.2.1.1 In order to control both quality and safety of the software, the Contractor shall 

implement the concept of double V-cycle which comprises: 

(i) The Development V-cycle, 

(ii) The Safety V-cycle. 
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These two are described below. 

Development V-Cycle 

In order to control its quality, the software shall be developed and validated 

according to a strictly defined Development V-cycle. An overview of this V-

cycle is given in the figure below: 

 

 

Figure 3: Overview of Software Development V-cycle 

All the phases constituting the development V-cycle implemented by the 

Contractor shall be detailed in terms of: 

(i) Objectives of the phase, 

(ii) Methodologies used to carry out the phase, 

(iii) Input documentation, 

(iv) Output documentation 

This Attachment mentions the software development V-cycle proposed by 

EN 50128 and the corresponding responsibilities based on this standard. 

The Contractor may propose a different software development lifecycle 

provided that a clear mapping between the adopted phases, including the 

combination of individual phases, and the phases defined in the Appendix is 

given in the Software Quality Plan. Where phases are combined, then the 

Contractor shall ensure that all of the requirements for the individual phases are 

collectively met. 
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Safety V-Cycle 

In order to control its safety, the software shall be designed and validated 

according to a strictly defined Safety V-cycle. An overview of this V-cycle is 

given in the figure here below: 

 

 

Figure 4: Overview of Software Safety V-cycle 

6.2.1.2 In parallel with the Development V-cycle followed by any software, the safety 

related software must also follow a Safety V-cycle as shown above. 

6.2.1.3 Therefore, the safety-related software must follow a double V-cycle as shown 

below: - 

 

 

Figure 5: Safety Related Software Double V-cycle 

6.2.1.4 Thus, for each step of the Development V-cycle a safety step must be 

undertaken. This double V-cycle must be followed by the Contractor.  
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6.2.1.5 The Contractor must ensure a strict independence between his Development 

team and his Safety team. 

6.2.1.6 The Contractor shall provide the Client with a Software Safety Plan describing 

the implemented Safety V-cycle and its link with the Development V-cycle. 

6.3 Systems Containing Software 

6.3.1 The requirements defined in this Appendix shall apply to all software used on 

the Project. Software used on the Project are, for example, application software 

and software tools. 

6.3.2 For the application software (including all data and all protocols), it is the 

Contractor’s responsibility to provide it and hand it over to the Client in such a 

way the Client has unrestricted intellectual property rights. 

6.3.3 Application software shall remain under Contractor’s responsibility during 

O&M. In cases where the application software is subsequently modified by the 

Client, the Contractor shall not be responsible.  

6.3.4 About software tools, either bespoke or COTS (Commercially Of The Shelf) 

software, it is the Contractor’s responsibility to ensure the Client has full rights 

to use them. 

6.4 Software Breakdown 

6.4.1 The Contractor shall provide the Client with the functional breakdown of the 

system software. This breakdown shall indicate: 

(i) The breakdown of the system software into the various functional modules 

(namely Signalling software, Telecom software, Power Supply software, 

etc.), 

(ii) The interfaces between system software and their environment, 

(iii) The interfaces between the various subsystem software part of the system 

software. 

6.4.2 The Contractor shall set a SIL (Safety Integrity Level) at functional level (top 

level software functions) and functional modules level (next lower level 

software functions). 
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6.4.3 Afterwards, the Contractor shall present the technical breakdown of the software 

in the software level specifications. The technical breakdown shall be done 

according to the following pattern: 

(i) Software Product, the highest level of the software breakdown, 

(ii) Software Modules, the middle level of the software breakdown, 

(iii) Software Component, the lowest level of the software breakdown. 

6.4.4 For each Software Product delivered, the Contractor shall provide his software 

breakdown in a document called Software Breakdown Structure. 

6.4.5 This Appendix shall indicate the Software Development Status and Software 

SIL as defined in the following chapters. 

6.5 Software Development Status 

6.5.1 The Contractor shall assign a Software Development Status (SwDS) to all 

Software Products indicating the degree to which the delivery of a Software 

Product depends upon new development. 

6.5.2 The Contractor shall define and justify the development status for each Software 

Product, and provide it to the Client.  

6.5.3 The Software Development Status shall normally have been defined as part of 

the tender submission. 

6.5.4 The Software Development Status shall have three possible values: 

(i) Proprietary, 

(ii) Modified, 

(iii) New 

As defined in the following chapters. 

6.5.5 Proprietary Software 

6.5.5.1 The term 'Proprietary Software' shall be used to classify an already existing 

Software Product. Software shall only be classified as Proprietary if the 

following criteria are met: 

(i) the software is unchanged; 

(ii) the structure of parameters is unchanged; 

(iii) no refinement or restructuring of a database takes place. 

6.5.5.2 Features of Proprietary Software which are not covered in its official user 

manuals, or are not supported by its owner or the Contractor shall not be used. 
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6.5.6 Modified Software 

6.5.6.1 The term 'Modified Software' shall be used to classify an existing Proprietary 

Software Product that is to undergo modification of any software component or 

database structure. 

6.5.6.2 If more than 30% of the modules in an existing Software Product are expected 

to be, or have been, changed then the software shall be deemed to be New 

Software. 

6.5.6.3 Large-scale population of databases and parameterisation beyond simple 

configuration shall be considered as either Modified or New Software. 

6.5.7 New Software 

6.5.7.1 The term ‘New Software' shall be used to classify a Software Product that is 

being developed specifically for the project, or an existing Software Product that 

has been modified for the Project. 

6.5.7.2 New Software shall include the large-scale definition and parameterisation of 

data for a database application. New Software shall also include major initial 

system configuration and set-up requirements to otherwise Proprietary 

Software. 

6.6 Software Safety Integrity Levels 

6.6.1 The standard EN 50128 specifies five Software Safety Integrity Levels 

(SwSILs). The required SwSILs shall be decided on the basis of the level of risk, 

defined in the documents related to RAMS assurance requirements, associated 

with the use of software in the system and the system integrity level. 

6.6.2 The Contractor shall set a SwSIL to all Software Products and to all Software 

Modules. 

6.6.3 The Contractor shall propose design and implementation techniques or 

measures depending on the SwSIL of the function to be performed by each 

individual system or equipment. These techniques or measures shall be based 

on the tables in Appendix A of the standard EN 50128. 
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6.7 Software Quality Assurance 

6.7.1 The Contractor shall be, as a minimum, an ISO 9001 certified company and/or 

shall implement the relevant part of [ISO 9001] standard in accordance with the 

EN 50128 standard. 

6.7.2 Based on this requirement, the Contractor shall produce a Software Quality Plan 

indicating the specific arrangements undertaken to fit the Project’s needs 

covering all software systems, whatever their SwDS and a Software 

Development Plan for each Software Product having a SwDS Modified or New 

SwDW. 

6.7.3 The Contractor shall produce a Software Safety Plan indicating, according to 

both the SwSILs and SwDSs, which software safety techniques and studies shall 

be implemented to meet the Project’s safety targets. 

6.7.4 As per EN 50128, SwSIL1 shall be processed as SwSIL2 and SwSIL3 shall be 

processed as SwSIL4. 

6.7.5 These two plans shall respect the following pattern: 

 

 Proprietary Modified New 

SwSIL0 Fair 

SwSIL2 Medium 

SwSIL4 Medium+ High Very High 

Table 24: Software Development workload 

This table shows that the Contractor shall put a ‘Very High’ level of 

development work load into a new SwSIL4 software when a ‘Fair’ level of 

development work load shall be sufficient for a SwSIL0 software, whatever it’s 

SwDS. 

It is worth highlighting that only the higher SwSIL (SwSIL4) justifies a 

graduation of the development effort according to the SwDS. Indeed: 

(i) For SwSIL0 and SwSIL2 software, which have no or an indirect impact 

on safety, the tasks composing their V-cycle requires a reasonable amount 

of workload. Therefore, it is not economically viable to distinguish 
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between the various SwDS. In terms of tests for example, these software 

shall all be processed in the same way as for New software, 

(ii) For SwSIL4 software, which has a direct impact on safety, the tasks 

composing their V-cycle require a significant amount of workload. 

Therefore, it becomes economically worth to distinguish between the 

various SwDS. In terms of tests for example, a Proprietary software shall 

be lightly re-tested, a Modified software shall be tested on its relevant 

parts only and a New software shall be thoroughly tested. 

6.8 Software Documentation 

6.8.1 The Contractor shall provide a Software Documentation Submission Schedule 

which shall list all the software related documentation to be produced by the 

Contractor. 

6.8.2 This schedule shall define when the documentation is to be submitted in the 

lifecycle and what is the status of each document (for information, for review, 

for acceptance). 

6.8.3 All documentation shall be controlled as defined by the Contractor’s Software 

Configuration Management Plan. Any divergence between the documentation 

in the standard EN 50128 and the documentation provided by the Contractor 

shall be identified by the Contractor and clearly recorded, giving reasons for the 

difference. 

6.8.3 The software documentation produced by the Contractor shall be of two 

different types: 

(i) The Development documentation, written by the Contractor’s Software 

Development teams. Typically, this documentation shall comprise by the 

Software Specifications, the Software Validation Plan, the Software Test 

Specifications and the Software Test Reports. 

(ii) The Safety documentation, written by the Contractor’s Safety team. 

Typically, this documentation shall comprise the various Safety Cases but 

also contain any detailed software safety studies supporting these Safety 

Cases. 
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6.9 Organisational Requirements 

6.9.1 Roles and Responsibilities 

6.9.1.1 The Contractor including all his Subcontractors and/ or Suppliers are 

responsible for the software safety of their individual scope of supply. 

6.9.1.2 The Contractor is responsible for coordination, management and monitoring of 

the Subcontractors in the performance of their Subsystem Software Safety 

activities. 

6.9.1.3 The Contractor shall carry out software RAMS analyses to demonstrate and 

ensure that the Safety, Reliability, Availability and Maintainability of the 

software is adequately considered and shall meet the targets set out in this 

document. 

6.9.1.4 The Contractor shall review the software assurance documents submitted by his 

Subcontractors and/or Suppliers before submission to the Client, to ensure 

satisfactory completion of the Project and perfect achievement of all software 

RAMS targets. 

6.9.1.5 Each Contractor’s relevant Subcontractor is responsible to perform, for his 

scope of works, the Software Safety Assurance activities described in the 

Contractor’s Software Safety Plan. They provide the relevant documentation to 

the Contractor for approval. The Contractor shall then submit all the subsystem 

documentation to the Client. 

6.9.1.6 Each relevant Subcontractor shall submit to the Contractor, for approval, a 

Subsystem Software Safety Plan. This Subsystem Software Safety Plan shall 

describe in detail how and when the Subcontractor addresses the Subsystem 

Software Safety requirements. 

6.9.1.7 Interfacing software safety issues between two or several Subcontractors shall 

be solved through the coordination of the Contractor. 

6.9.1.8 As far as the building and demonstration of the software safety of the Project is 

concerned, the Contractor shall produce the various Safety Cases according to 

the System Safety and RAM Plan’s Requirements. 

6.9.1.9 The Contractor shall put into place a Safety Team able to address all the software 

safety issues. 
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6.9.1.10 The Safety (and RAM) Team shall be led by the respective System Safety and 

System RAM Manager(s) who shall give guidance to the designers on how to 

consider the software dependability. 

6.10 Contractor’s Safety Team 

6.10.1 As per the documented System Safety and RAM Plan’s Requirements, the 

Contractor shall carry out the building of System Safety. At the same time, the 

Contractor shall carry out the building of software safety which is a sub-set of 

the building of System Safety. Therefore, all the Contractor’s Safety Team 

requirements defined in the documented System Safety and RAM Plan’s 

Requirements are applicable at software level. 

6.10.2 In particular, the Contractor shall give all required access to information and 

premises for the following: 

(i) The Client shall carry out Software Review Audits at the Contractor’s 

and/or Subcontractors premises if and when the Client deems it necessary. 

(ii) If deemed necessary, the Client can carry out any Software Review in 

addition to those planned by the Contractor in his Software Safety Plan. 

These Client Software Reviews are not as formal as the audits and they 

focus on particular technical issues, especiaally when some 

documentation, for whatever reasons, is not provided to the Client. 

6.11 Technical Requirements 

Review, Testing, Verification and Validation 

6.11.1 The Contractor shall perform formal reviews at the end of each conducted 

lifecycle phase and as requested by the Client. The review activities shall be 

defined in a Review Programme to be prepared by the Contractor. 

6.11.2 If the system/software development is partitioned into several sub-systems, 

performed by different Contractors/Subcontractors, then the Contractor shall 

perform individual reviews for each sub-system in addition to its system level 

reviews. 

6.11.3 Records of reviews shall form part of the project documentation. 

6.11.4 At any time during the development lifecycle, the Client reserves the right to 

perform his own reviews on the Contractor or any of his Subcontractors. 
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Software Assurance Audits 

6.11.5 Software Assurance Audits shall be conducted on the Subcontractors by the 

Contractor according to his approved Software Safety Plan. 

6.11.6 The Contractor shall ensure that the design and development of the software are 

in accordance with the ISO 9001 and EN 50128 Standard and issue a Software 

Assurance Audit Report which shall be submitted to the Client on a regular basis 

twice a year. 

6.11.7 Details of the Software Assurance Audits Report are to be specified in the 

Contractor’s Software Safety Plan. 

6.11.8 In addition to regular audits mentioned above, Software Assurance Audits shall 

be conducted by the Contractor at the end of the design phase. 

6.11.9 The Contractor shall put a system in place for managing the close out of 

corrective actions raised during audits, and to ensure that changes are fully 

implemented, as required. 

Testing 

6.11.10 As a minimum, the tests that shall be performed during the verification and 

validation phase shall be made up of the testing methods recommended in the 

standard EN 50128. 

6.11.11 The Contractor shall define his testing strategy and requirements in terms of 

Regression Testing, Test Software and Simulators, Metrics and tests 

documentation. 

Verification 

6.11.12 A Software Verification Plan shall be produced by the Contractor during the 

software development and updated as required to ensure the management of the 

verification activities. The Contractor shall produce a Software Verification 

Report at the end of each verification exercise. 

6.11.13 The Contractor shall produce and maintain a Traceability Matrix that 

demonstrates that all requirements have been achieved and no untraceable 

material has been included. 

6.11.14 Refer to EN 50128:11. 

Validation 

6.11.15 The Contractor shall demonstrate that the software is compliant with the safety, 

functional, performance and interface requirements. This demonstration shall be 
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achieved through the use of verification, testing, and analysis techniques 

appropriate to the particular software integrity level. 

6.11.16 A Software Validation Plan shall be produced by the Contractor during software 

development and updated as required to ensure the management of the 

validation process. 

6.11.17 The validation activities shall define each step and each intermediate production 

of the software development cycle so as to detect and to correct functionality 

and / or design concepts which can cause software and by consequences the 

system into a state where safety is no longer ensured. 

6.11.18 The Contractor shall produce a Software Validation Report at the end of 

Software Validation and Site Acceptance phase. 

6.11.19 Refer to EN 50128:13. 

6.12 Specific Software Requirements 

Systems Configured By Application Data 

6.12.1 For critical software, the Contractor shall submit all the Data Documentation to 

the Client for approval. 

6.12.2 The data documentation must cover all aspects of the data, such as but not 

limited to, data generation process, data configuration, data validation, data 

safety validation. 

6.12.3 Refer to EN 50128:17. 

Software Languages 

6.12.4 The Contractor shall write the software using high-level, strongly typed 

programming languages. 

6.12.5 Where Object Oriented programming is employed, as part of an overall Object 

Oriented Analysis and Design specification technique for the software, then an 

approved extension to an International language standard can be used. 

6.12.6 Refer to EN 50128 : 10. 

Compiler/Code Generator Certification 

6.12.7 The Contractor shall use a recognised compiler/code generator. 

6.12.8 Programming language extensions specific to a particular compiler that are not 

contained within an International standard for that language shall not be used. 

6.12.9 For each compiler or code generator used, the Contractor shall provide either: 
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(i) An independent compliance or assessment certificate against a recognised 

industry standard; or 

(ii) Evidence of widespread use in the version to be used. If this is not the 

current version, then the Contractor shall justify the choice of version. 

6.12.10 Refer to EN 50128 : 10. 

Databases 

6.12.11 Where a proprietary database system is employed it shall provide an ISO 

compliant Structured Query Language interface. 

6.12.13 During the system and software design phases the Contractor shall define 

database structures using approved Normalised Form representations. 

Software Licences and Ownership 

6.12.14 The Contractor shall ensure that all licences for products and associated tools 

can be transferred to the Client prior to software delivery to-site. All licences 

shall be transferred to the Client following site acceptance. 

Coding Standards 

6.12.15 The Contractor shall write software in accordance with a Coding Standard. 

6.12.16 The Coding Standard shall define software-structuring rules to be used for all 

source code. These rules shall address, but not be limited to the following: 

(i) layout; 

(ii) commenting; 

(iii) module header blocks, including description, inputs/outputs and change 

history, including version numbering; 

(iv) module length and complexity; 

(v) naming and type conventions; 

(vi) use of common/global data; 

(vii) loop and condition constructs;  

(viii) defining and prohibiting bad practice specific to each language; 

(ix) avoidance of unconditional jumps; 

(x) excluding the use of recursive structures; 

(xi) excluding the use of pointers; and 

(xii) excluding the use of software interrupts 

6.12.17 Features of Proprietary software which are not covered in its official user 

manuals or are not supported by its owner or the Contractor shall not be used. 
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6.12.18 Software shall be written in a modular form and all components shall be of low 

structural complexity. 

6.12.19 Comprehensive comments shall be included within the code and there shall be 

clear references to the relevant design documentation prepared for each set of 

software. 

6.12.20 Refer to EN 50128: 10. 

Software Revisions 

6.12.22 Throughout the operational life of the system it may be necessary to introduce 

changes due to either a new requirement from the Client or a fault fix/ product 

enhancement by the Contractor. 

6.12.23 Software shall therefore be designed to allow revisions to be introduced without: 

(i) incompatibility problems with other existing system software and 

hardware, 

(ii) disruption to the system availability caused by the installation process; and 

(iii) a high number of changes being made to other system software or data. 

Development Methodologies 

6.12.24 The Contractor shall use a recognised and proven structured analysis and design 

methodology for the clear unambiguous definition of system requirements. 

6.12.25 As an alternative to structured design techniques the Contractor may use a 

recognised object-oriented method. The design shall then be implemented in a 

programming language with inherent data structures for Classes, Objects, 

Operations and Inheritances. 

6.12.26 For the detailed design of PLC software the Contractor shall use structured 

methods such as Functional Block and Ladder Logic definitions. 

6.12.27 PLC designs shall ensure that operation is not dependent on a specific 

manufacturer’s PLC and standard communications protocols are used, such that 

the PLC can be replaced by another manufacturer’s device with the minimum 

of reprogramming. 

6.12.28 Only PLC designs and programming tools that have a proven history of 

reliability may be used. 

6.12.29 The Contractor shall use formal methods and proofs, where specified as 

techniques for particular Software Safety Integrity Levels. 

Software Delivery 
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6.12.30 All software delivered to site shall be accompanied by suitable release 

certification which shall clearly identify the software version and, if applicable, 

the identification of modifications since the previous revision. The reference to 

the tests covering these modifications shall be indicated, along with the 

reference to the results of these tests. 

6.12.31 Following Site Acceptance Tests, no software shall be installed, modified or 

updated without the written authorisation from the Client. The Contractor is 

responsible for ensuring that all certification, affected documents and records 

are updated to reflect changes, modifications and updates to software and that 

the software is retested to the level originally specified. 

6.12.32 All delivered software shall be accompanied by evidence that demonstrates the 

media is free of viruses. 

Software Recovery 

6.12.33 Rapid, automatic rebooting of system software must be a built-in design feature 

together with fail-safe back-up procedures, so that in the event of a failure 

causing software and/or data corruption the systems can be brought back on line 

and to fully functioning status within the required MTTR. 

Application Software Design 

6.12.34 A modular, structured, design methodology, using control and data flow 

diagrams and structure charts, must be used and documented. The process must 

comply with the requirements of EN 50128.  

6.12.35 The system software and protocol of all systems must be transparent to all users. 

A User Manual, Maintenance Manual, Training Manual and programming tools 

must be provided to enable Railway operating personnel to modify and expand 

the system's operational functions. 

6.12.36 Geographical data must be located in an object-oriented structure enabling the 

processing of site-specific data, independently of the operational functions, by 

any competent third party. Geographically linked data (such as station names 

and passenger information) must specifically not be embedded in safety-critical 

software. 

6.12.37 The software must enable continuity of the control and monitoring functions 

while system re-configuration, maintenance, and data entry are being carried out 

in the background. The software must be robust and its functionality not be 
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impaired by errors from users, communications or input transducers. Software 

testing must demonstrate the processor loadings and response times under 

normal and recovery scenarios. 

6.12.38 Access to system software for maintenance purposes shall be password- 

protected. 

Interface Definition 

6.12.39 For each interface to an external system, only a single interface specification 

document shall exist. 

6.12.40 The Contractor shall state during the Software Requirements Specification 

phase whether the Contractor is responsible for the definition of a particular 

interface. 

6.12.41 Reference to all interface specifications used shall be made from the design 

documentation against which verification and validation shall be made. 

6.12.42 The Contractor shall define the precise table of contents of the Interface 

Requirements Specification. 

Irrelevant Software 

6.12.43 Software which does not contribute to the fulfilment of the specified 

requirements shall not be included in any formal or informal build of a Software 

Product or System. 

Expansion and Sizing 

6.12.44 The Contractor shall specify the software requirements in such a way to allow 

for future expansion that has not been foreseen during the development of the 

system. 

6.12.45 The requirements shall provide resources for future input/output expansion, 

database expansion and hardware spare capacity. 

Software Expansion Requirements 

6.12.46 The Contractor shall develop/supply software with consideration to possible 

future expansion provision or porting to other hardware/software environments. 

6.12.47 The software design shall allow for further input/output dialogues, peripheral 

equipment and controlling equipment to be added. This shall be provided by 

mechanisms that ensure that the source code and internal data structure do not 

need modifying. 
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6.12.48 Software databases shall be designed to allow for ease of expansion. Where new 

database structures are implemented with fixed sizes then at least 25% spare 

capacity of each entry type and attribute shall be provided. 

Hardware Spare Capacity 

6.12.49 Spare capacity requirements shall apply to memory, disk storage (including 

cartridges and tapes), communication links/ports, and input/output capacity. 

Minimum figures for spare capacity are given below. 

Resource Spare Capacity 

Memory 50% 

Disk Storage 50% 

Communication Links/Ports 50% 

Input/ Output Capacity 40% 

Table 25: Hardware space capacity requirements 

Hardware Resource Loading 

6.12.50 For virtual memory systems, the Contractor shall show that processor loading 

and contractual system performance can be achieved with the proposed amount 

of memory spare capacity. 

6.12.51 The Contractor shall demonstrate at Factory Acceptance Test that the 

contractual performance can be met with the Main Processor Loading not 

exceeding the figures given here below. Peak loading for the main processor is 

defined as an average of the measured load over an agreed period, for example 

one minute. 

For Local Area Networks or Wide Area Networks, the loading shall not exceed 

the figures given here below. 

Resource 
Loading Not Exceeding 

Mean Peak 

Main Processor 50% 80% 

Local and Wide Area Network 10% 40% 

Table 26: Resource loading requirements 
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6.13 Management Requirements 

Software Quality Plan 

6.13.1 The Contractor shall provide his Software Quality Plan which shall describe 

how the requirements of EN 50128: 15 are addressed. 

6.13.2 Refer to EN 50128: 15. 

Software Quality Assurance 

6.13.3 The objective of the software quality assurance is to ensure that the development 

of software is performed in such a way that the desired quality has been 

achieved. 

6.13.4 Refer to EN 50128: 14 and: 15. 

Software Configuration Management 

6.13.5 The Contractor shall produce a Software Configuration Management Plan to 

cover changes that occur during the development phases and to monitor the 

software configuration. 

6.13.6 The software configuration management activity shall be carried out by the 

Contractor and shall comply with the principles depicted in the Contractor’s 

Software Configuration Management Plan. 

6.13.7 The Software Configuration Management Plan shall address the configuration 

management in terms of configuration control, problem reporting, change 

control, media control and configuration management tools. 

6.13.7 Refer to EN 50128: 15. 

Project Management 

6.13.8 It is the Contractor’s responsibility to ensure that the software is developed, 

tested and delivered on time. To do so, the Contractor shall create and maintain 

a Software Detailed Work Schedule. From this schedule it shall be possible to 

identify critical paths, slippage and resources. 

6.13.9 As part of any overall reporting mechanism to the Client, progress information 

shall be included relating to software. In addition to submitting an updated 

Software Detailed Work Schedule the Contractor shall indicate which phases 

are not started, in progress or completed. 

6.13.10 The Client shall have full access to the Contractor and all his Subcontractors. 

The Contractor shall agree and record the access required by the Client. 

Security 
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6.13.11 The Contractor shall define procedures to ensure the security of the software 

configuration status and system during both the development and operation 

stages. 

6.14 Deliverables Requirements 

6.14.1 The Contractor and his Subcontractors shall prepare, maintain and store 

documentation of the above described software RAMS activities for all phases 

of the project. 

6.14.2 The Contractor shall make software assurance design submissions, for the 

approval of the Client, for each system/sub-system. 

6.14.3 This documentation shall be made available at any time to the Client. 

6.14.4 The Software RAMS Assurance activities shall be performed considering the 

following software development phases: 

(i) Software Design phase: includes System Definition, Software Planning, 

Software Requirements Specification, Software Architecture and Design, 

Software Module Design and Coding. 

(ii) Software Validation phase: Software Module Testing, Software 

Integration and Test, Software/Hardware Integration and Test, Software 

Validation, Factory Acceptance Test, Site Acceptance Test. 

(iii) Operation & Maintenance phase: includes Software Maintenance. 

6.14.5 As described in this document, the minimum list of software related documents 

delivered by the Contractor shall be: 
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Item Document Description 

Deliverables Master Schedule 

Software 

Design 

Software 

Validation 

Operation and 

Maintenance 

1 Software Quality Plan P U  

2 
Software Development 

Plan 

P U  

3 Review Programme P U  

4 
Software Breakdown 

Structure 

P U  

5 Software Safety Plan P U  

6 
Software Documentation 

Submission Schedule 

P U  

7 
Software Configuration 

Management Plan 

P   

8 Software Specifications P U  

9 Data Documentation P U  

10 
Software Verification 

Plan 

P U U 

11 Traceability Matrix P   

12 
Software Verification 

Report 

P U  

13 Software Validation Plan P U  

14 
Software Maintenance 

Plan 

P U  

15 
Software Validation 

Report 

 P, U  

16 
Software Test 

Specifications 

P U  

17 Software Test Reports  P  

18 

Licences, Software 

Source Code and 

Supporting 

Documentation 

P U U 

19 

User Manual/Training 

Manual/Maintenance 

Manual 

 P U 

20 
Software Change 

Records 

  P, U 
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Item Document Description 

Deliverables Master Schedule 

Software 

Design 

Software 

Validation 

Operation and 

Maintenance 

21 

Safety Cases (refer to 

System Safety and RAM 

Plan’s Requirements) 

P P, U  

22 
Software Assurance 

Audit Reports 

P P P 

23 
Software RAMS 

Progress Reports 

P P P 

P – Produce    U – Update   

Table 27: Software related documents 
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6.15 Software V-Cycle and Phases 

6.15.1 Software Development V-Cycle 

The following Software Development V-cycle is proposed by the standard 

EN 50128: 

 

6. Code 

8. Software Integration and Test 

7. Software Module Testing 

4. Software Architecture and 
Design 

3. Software Requirements 
Specification 

9. Software/Hardware Integration 
and Test 

12. Factory Acceptance Test 

13. Site Acceptance Test 1. System Definition 

5. Software Module Design 

10. Software Validation 

11. Software Assessment 

2. Software Planning 

14. Software Maintenance 

 

Figure 6: Detailed Software Development V-cycle 

All phases are to be performed by the Contractor, except the Software Assessment phase that 

is to be performed by the Independent Software Assessor (ISwA). 

----------  X X X X  ---------- 
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7. Attachment G – Software RAMS Tasks and Responsibilities 

according to Standard 

The table below gives, for each phase of the V-cycle, the safety tasks as 

indicated in the Standard EN 50128.A responsibility column is added to show 

who is in charge on the Project. 

7.1 The Contractor, Independent Safety Assessor and the O&M entity shall perform 

the Software RAMS tasks as mentioned in the following Table. 

 

Lifecycle 

Phase 
Works Description Responsibility Deliverables Remark 

1 System 

Definition 

• To determine and define the 

system requirements and the 

system architecture according to 

the Client’s contractual and 

technical requirements. 

• Configuration or 

parameterization of proprietary 

products shall be classified 

following the user requirements 

and shall be documented 

accordingly. 

• To define tests for use during 

the Software/Hardware 

Integration Tests, the Factory 

Acceptance Tests and the Site 

Acceptance Tests. 

Contractor 
As per EN 50128 

as a minimum. 

Activities 

performed 

during 

System 

Definition 

shall be in 

accordance 

with 

EN 50126-1 

& EN 50129 

2 Software 

Planning 

• To establish the mechanisms 

and support documentation by 

which the development of 

software will be controlled. 

Contractor 
As per EN 50128 

as a minimum. 
 

3 Software 

Requirements 

specification 

phase 

• To define the software 

requirements from the system 

documentation. 

• To verify that the output of this 

phase correctly implements the 

requirements of the input 

system documents. 

• To define the tests needed to 

validate the requirements 

during Software Validation. 

Contractor 
As per EN 50128 

as a minimum. 

Refer to 

EN 50128: 8 
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Lifecycle 

Phase 
Works Description Responsibility Deliverables Remark 

4 Software 

Architecture 

and Design 

Phase 

• To define the architecture of the 

software needed to meet the 

detailed requirements identified 

in the Software Requirements 

Specification. 

• To define the tests and analyses 

needed to validate the 

architecture during the 

Software Integration and Test 

phase. 

• To verify that outputs of this 

phase correctly implement the 

requirements defined by the 

Software Requirements 

Specification. 

Contractor 
As per EN 50128 

as a minimum. 

Refer to 

EN 50128: 9 

and 10 

5 Software 

Module 

Design Phase 

• To define the processing to be 

performed by the individual 

software modules. 

• To define the tests required to 

demonstrate the correct 

operation of these software 

modules during the Software 

Module Testing phase. 

• To verify that outputs of this 

phase correctly implements the 

requirements defined by the 

Software Architecture and 

Design phase. 

Contractor 
As per EN 50128 

as a minimum. 

EN 50128: 10 

is applicable 

6 Code phase 

• To code the software modules 

in accordance with a specific 

programming language Coding 

Standard. 

• All new and modified modules 

shall be subjected to static 

analysis. 

• To verify that outputs of this 

phase correctly implement the 

requirements defined by the 

Software Module Design phase. 

Contractor 
As per EN 50128 

as a minimum. 

Refer to 

EN 50128: 10 
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Lifecycle 

Phase 
Works Description Responsibility Deliverables Remark 

7 Software 

Module 

Testing phase 

• To test each module. Such tests 

shall demonstrate that a module 

provides the processing 

specified in the associated 

design documentation. 

Software produced by code 

generators shall be tested to an 

'appropriate level'. The term 

'appropriate level' shall be 

agreed with the Client for each 

code generator. 

• All new and modified 

components shall be subjected 

to dynamic analysis. Tests shall 

ensure the proper functioning 

of each software component 

under normal conditions and 

degraded scenarios. They shall 

be capable of analysing the 

behaviour within limits as well 

as outside limits. Testing with 

sub-system not working 

properly shall also be tested. 

Contractor 
As per EN 50128 

as a minimum. 

A Software 

Module Test 

Report shall 

be produced 

during this 

phase 

8 Software 

Integration 

and Test 

Phase 

• To integrate and test the 

software modules to produce 

complete software items or 

products. The tests shall be 

conducted in accordance with 

the Software Integration Test 

Plan and Software Integration 

Test Specification. 

• Dynamic analysis shall be used 

to demonstrate that the agreed 

test coverage has been 

achieved. Deviations from the 

agreed test coverage shall be 

justified and agreed with the 

Client. 

Contractor 
As per EN 50128 

as a minimum. 

Refer to 

EN 50128: 11 
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Lifecycle 

Phase 
Works Description Responsibility Deliverables Remark 

9 

Software/Har

dware 

Integration 

and Test 

phase 

• To integrate and test the 

software with the hardware to 

form a complete system. The 

tests shall validate the system 

design. 

• Software/hardware integration 

shall be performed in 

progressive stages starting with 

the integration of the hardware 

and software of one element of 

the system and ending up with 

the complete working system. 

At each stage, the interfaces 

between the integrated items 

shall be tested. Integration tests 

shall cover both functionality 

and performance. 

• The testing performed shall be 

in accordance with the 

Software/Hardware Integration 

Test Plan and 

Software/Hardware Integration 

Test Specification. 

• To submit the software system 

to endurance tests. These 

endurance tests shall 

demonstrate the ability of the 

system to work over a 

prolonged period of time using 

data and events that represent 

likely operating conditions. 

Endurance tests shall cover 

varying load conditions. 

• To perform load testing to 

demonstrate the ability of the 

system to handle contractual 

performance limits under 

agreed loading conditions. 

Loading shall include peak and 

avalanche loading using the full 

system configuration together 

with simulation equipment for 

proving interfaces with external 

systems. 

Contractor 
As per EN 50128 

as a minimum. 

Refer to 

EN 50128: 12 
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Lifecycle 

Phase 
Works Description Responsibility Deliverables Remark 

10 Software 

Validation 

phase 

• To validate that the integrated 

system is compliant with the 

agreed software requirements. 

The validation activities shall 

be in accordance with the 

Software Validation Plan. The 

results of the validation 

activities will be documented in 

the Software Validation Report 

and should form an input into 

the overall System validation 

and Product/Application 

specific Safety Cases as defined 

in the RAMS requirements. 

Contractor 
As per EN 50128 

as a minimum. 

Refer to 

EN 50128 :13 

11 Software 

Assessment 

phase 

• To assess whether the software 

is of the specified Software 

Safety Integrity Level and is fit 

for purpose. The outcome of 

the software assessment shall 

be documented in the Software 

Assessment Report. 

Independent 

Software 

Assessor 

As per EN 50128 

as a minimum. 

Refer to 

EN 50128: 6 

and 14 
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Lifecycle 

Phase 
Works Description Responsibility Deliverables Remark 

12 Factory 

Acceptance 

Test phase 

• To perform the tests specified 

in the Factory Acceptance Test 

Specification in accordance 

with the Factory Acceptance 

Test Plan. 

• To configure a system 

(hardware) platform to test and 

accept the software prior to 

delivery to site. The test 

platform shall, where possible, 

be identical to the target 

hardware platform and use a 

full system configuration. 

• The Contractor may use test 

software and hardware to 

simulate communications with 

external systems and also 

where large numbers of remote 

equipment exist within the 

Contractor scope of supply. For 

high integrity software, tests of 

all interfaces shall be made 

using the actual (target) 

software for all interface 

dialogues. 

• The Contractor shall perform 

testing which demonstrates that 

all functional requirements 

have been met. 

• Factory testing shall 

demonstrate all fault handling, 

recovery and resilience 

provided. 

• A Factory Acceptance Test 

Report shall be produced 

during this phase. 

Contractor 
As per EN 50128 

as a minimum. 

Refer to 

EN 50128: 

17.4.1.4 for 

systems 

configured by 

application 

data 
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Lifecycle 
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Works Description Responsibility Deliverables Remark 

13 Site 

Acceptance 

Test Phase 

• To deliver to site and integrate 

the system with the other 

systems. 

• To perform the tests specified 

in the Site Acceptance Test 

Specification in accordance 

with the Site Acceptance Test 

Plan. The Contractor shall 

ensure that the complete system 

functions correctly within the 

whole site environment. The 

test shall demonstrate the 

integration, performance and 

resilience of operation with 

other systems. 

Contractor 
As per EN 50128 

as a minimum. 

Refer to 

EN 5012 : 

17.4.1.4 for 

systems 

configured by 

application 

data 

14 

Maintenance 

phase 

• After successful site acceptance 

to implement a controlled cycle 

of procedures for software 

maintenance. 

O&M Entity 
As per EN 50128 

as a minimum. 

Refer to 

EN 50128: 1 

Table 28: Description of Software development phases 
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