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SUMMARY 

This paper intends to review the Quality and Safety Assurance processes in place to demonstrate the 

requirements of Reliability, Availability, Maintainability, and Safety (RAMS) before commissioning of the 

signalling works or systems over Indian Railways (IR), their strengths and weaknesses, comparison with the best 

practices adopted in other railway systems, requirements for change and suggest The Way Forward. This 

exercise is the need of the hour due to large-scale induction of new technology for expansion of the main line 

railway network, replacement of aged assets, upcoming metro networks in more than 15 major cities, attrition of 

permanent trained staff of IR, and most importantly outsourcing of vital roles in signalling design, installation, 

testing, commissioning, maintenance and decommissioning.  

1 INTRODUCTION 

The objective of any railway system is to achieve a defined level of traffic handling capacity safely.  Reliability, 

Availability, Maintainability and Safety (RAMS) characteristics of a railway system indicate the capability to 

achieve the above-mentioned objective and prove itself as a dependable system. However, to achieve the 

railway RAMS requirements, control on the factors throughout the life cycle of the system is essential. Train 

Signalling and Control system is one of the vital sub systems of railways having potential impact on the Railway 

system RAMS.  

CENELEC standards EN51026, 51028 and 51029 comprehensively provide the RAMS specification, means to 

achieve the same in railway systems in general, and signalling system in particular. As per these standards, 

Safety and Quality management throughout the life cycle of the system are the two essential means to achieve 

the desired levels of RAMS from the railway signalling systems. Safety and Quality management throughout the 

life cycle of the system requires robust Quality and Safety Assurance (Q&SA) processes in place with competent 

resources performing the associated functions.  

2 QUALITY & SAFETY ASSURANCE: PRESENT STATUS 

Although Q&SA process followed over the Indian Railways (IR) is not well documented, yet IR has been 

managing these processes with the help of established practices passed down from predecessors and further 

evolved over time. The processes have been advanced with the help of the lessons learnt from the accidents and 

technology, Indian Railways Signal Engineering Manual, Quality Handbook, Guidance Circulars issued by Chief 

Signal & Telecommunication Engineer (CSTE) of zonal railways, Installation Manuals of equipment 

manufacturers, knowledge and skills about signalling equipment and systems acquired during the institutional 

and field training and experience gained over the time by the permanent Technicians and Engineers employed 

with IR. The Quality and Safety assurance processes in place is not appearing adequate due to non-

achievement of specified RAMS of the signalling systems deployed over the IR. Nevertheless, the technology of 

most of the signalling systems is same as those deployed over the other railway systems world over.   
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The table below provides a snapshot of the performance of some of the signalling equipment and systems over 

IR as follows: 

System 
MTBF (Hrs) 

Specified Actual 

Electronic Interlocking More than 1x105 hour 5951 - 18136 

Digital Axle Counters More than 1x105 hour 1631 - 1975 

LED Signals More than 1x105 hour 60876 - 606730 

Table 1: MTBF figures of some signalling systems over IR 

All the above mentioned systems are designed and manufactured in a controlled atmosphere of electronics 

industry duly following the established practice of RAMS management; however, they are unable to perform up 

to the specified figures of RAMS. If we safely assume that the manufacturers of this equipment follow all QA 

processes specified for an electronics industry, then what is the reason of their sub optimal performance in the 

field after deployment? The obvious answer is the poor Q&SA process during installation, testing, system 

integration and commissioning of these systems.  

2.1 Quality Assurance: 

Quality assurance process covers the signalling works in two stages, first after the manufacturing in the factory 

premises, before acceptance by the customer and shipment of equipment, and second during their installation 

and integration of components and sub systems into the complete signalling system.  

2.1.1 First stage: During manufacturing & before acceptance  

As per the requirements of safety equipment and systems over IR, this equipment after internal quality checks by 

the manufacturer are to be inspected by the Quality Assurance engineers of Research Design & Standards 

Organisation (RDSO) of IR before supply to the customers. The Quality Assurance process of signalling 

equipment and sub systems as per the industry standards in place, followed during the manufacturing and 

acceptance tests by the Quality Assurance engineers of RDSO ensuring the equipment and systems complying 

with the standards and specifications, completes the QA process on the equipment and systems. However, lower 

MTBF figures of the equipment and sub systems after integration into a signalling system indicate the gap 

between the QA process in place during initial phases of life cycle, viz. design & manufacturing and requirements 

as per RAMS specification. In fact, QA processes during initial phases of life cycle of the equipment and sub 

systems are not part of the safety case or safety plan of the RAMS management of the signalling system as 

mandated in EN50126, as such, neither EN50126 nor its equivalent of similar dimension is followed over IR.  

2.1.2 Second stage: During system integration  

In spite of the fact that neither EN50126 nor its equivalent of similar dimension is in practice during initial phases 

of the life cycle of the equipment and sub systems, the controlled atmosphere during the manufacturing and 

subsequent sample acceptance tests by RDSO is able to control the quality of signalling equipment and sub 

systems. However, the open processes and procedures adopted during the installation, testing, commissioning 

and system integration over IR leave much to be desired and probably the main reason for sub optimal 

performance of the signalling systems over IR.  As the QA process adopted during the system integration, testing 

and commissioning has a vital role towards the RAMS performance of signalling systems and the competent IR 

engineers are performing the quality assurance checks Before, During and After the integration of various 

signalling equipment and sub systems for a particular application. These checks are as follows: 

(i) Visual checks for any physical damage of equipment, wires, cables, connectors and components etc 

(ii) Use of temperature controlled soldering and visual check after soldering of wires and connectors 
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(iii) Insulation and continuity test of the signalling cables before and after laying 

(iv) Measurement of Performance parameters of the equipment and adjustments required, if any 

(v) Recording of Performance parameters, review and signing off of Pre-commissioning Checklists, 

(vi) Verification of above checks by the signalling Supervisors and Engineers 

2.1.3 Limitations and deficiencies 

The abovementioned QA processes adopted during the life cycle of the signalling systems are not able to 
achieve the required RAMS parameters over IR, therefore the gaps in QA processes and RAMS requirements 
are obvious. The plan of action to bridge this gap is not possible unless the limitations and deficiencies in the QA 
process followed over IR are identified. Some of the limitations and deficiencies identified are as follows: 

(i) Approved circuit diagrams are limited to only interlocking circuits, application logics and interface drawings. 

Equipment layouts, integration wiring, fuse & termination plans are not planned, defined and documented 

prior to the work and this vital part of system integration is left to the prudence of technicians qualified in 

general electrical wiring or at most the signalling supervisors to decide. Only after the integration of the 

system, As Made diagrams are produced and verified for future reference during operation and maintenance 

phase of life cycle. Therefore, the integrated systems generally lack the proper planning and best practices 

of installation. 

(ii) No system of acceptance tests on the components and equipment bought off the shelf, like connectors, 

jumper wires, soldering material, cable protection materials etc. 

(iii) No documentation, recording the observation or results of the QA checks for visual checks, use of proper 

tools etc.  

(iv) Although documentation to achieve the traceability of the QA checks of the signalling systems/ works has 

been evolved in form of Pre-commissioning checklists, yet this documentation covers only the miniscule 

portion of the equipment and components of the signalling systems/ works.  

(v) No mandate is available for the jobs to be performed by the qualified and competent technicians in 

possession of required skill sets.  

(vi) Absence of any incentive, penalty or legal obligations for the poor quality of works makes the vendors and 

contractors not responsible for poor works. 

(vii) Absence of documented RAMS management plan including Quality requirements leads to subjectivity in the 

acceptance varying from person to person. 

(viii) Vague warranty clauses of the components, equipment, subsystems and systems, absence of legal 

framework for enforcement except consumer protection laws limit the scope of corrective actions and liability 

on the manufactures, vendors and contractors and hence do not motivate them to adopt robust QA 

processes. 

(ix) This gap in the QA requirements and compliance requires the bridging in form of mandatory requirements 

particular in the QA requirement specification of the system. 

2.2 Safety Assurance: 

Safety assurance process adopted over IR covers all the life cycle phases of the signalling components, 

equipment, subsystems and systems and can be understood as follows: 



Quality and Safety Assurance Process in Signalling Works: Indian Railways Scenario Page 4 of 10 

2.2.1 First stage: Design and manufacturing 

Safety assurance of the signalling components, equipment, sub systems used over IR starts from the rigorous 

process of Type Approval of the equipment involving all tests to demonstrate the compliance of requirement 

specification. This also includes the approval of the manufacturing process to ensure the achievement of product 

specification generally framed by RDSO of IR. Only after the Type approval of the equipment, approval of the 

manufacturing process and consequently inclusion of the manufacturer in the Approved list of Manufacturers for 

the product by RDSO; the approved component, equipment, subsystem and system manufactured by the 

approved manufacturer can be a used in signalling applications. IR has mandated to procure the safety 

equipment from RDSO approved sources only. Here too, the type approval process lacks the 

comprehensiveness in framing of the RAMS specifications and methods to achieve the same. Instead of the well 

documented planned RAMS management in all phases of the equipment, subsystem and system life cycle, the 

present system is more gravitated towards the fulfilment of the functional requirements during the manufacturing 

process and afterwards. In fact, IR is not involved during the Design phase of the Life cycle and the entire SA 

process is left to the developer and manufacturer. This lackadaisical approach is the most important factor 

towards the poor RAMS performance of the signalling equipment, subsystem and systems even after the 

mandate for the sourcing of safety items from the RDSO approved manufacturers after acceptance tests.      

2.2.2 Cross Acceptance during type approval 

The Type Approvals based on the Cross Acceptance principles for the signalling systems in use over other 

railway systems lacks depth and comprehensiveness. Except general guidelines on the subject, detailed process 

and procedure is not in place leading to the subjectivity in the Cross Acceptance processes. The Process 

adopted does not provide for Cross Acceptance Arguments and Safety audit and hence prone to pitfalls, which is 

evident in the case of Electronic Interlockings (EI) and Digital Axle Counters (DAC). With the result, new 

technology equipment, components, subsystems and systems successfully performing over other railway 

systems are not performing up to the required RAMS standards after their deployment over IR. This issue 

requires a serious attention in view of the growing requirements of such systems for the new capacity and 

reliability enhancement works over IR.  

2.2.3 Second stage: During acceptance 

In the second stage of Safety assurance of the signalling equipment, subsystems and systems, Quality 

Assurance engineers of RDSO perform the inspection after internal safety checks by the manufacturer and 

before supply to the customers. In the case of Hardware, QA engineers of RDSO perform the Quality and Safety 

assurance tests/ checks simultaneously to observe the functional fulfillment of the specification. However, in the 

case of software, the users themselves perform the Factory Acceptance Test on the Application software based 

on the approved Control Table of the interlocking and RDSO QA engineers have no role to play. The Executive 

software of software based systems like Electronic Interlocking and Digital Axle Counter are left to the internal 

safety assurance process of the manufacturer. At no stage does IR go for audit by either third party or by their 

internal QSA resources.   

2.2.4 Third stage: During system integration 

After integration of various signalling equipment and sub systems for a particular application, the competent IR 

engineers perform the safety assurance checks and certification in three stages, i.e. Signalling Supervisors and 

Engineers to the extent of 100% and Sample checks by Senior Engineers. However, in the absence of detailed 

and documented system requirement specification prepared in the “Concept” phase of the system/project life 

cycle, these checks are performed in a subjective manner with minimal documentation making the auditing 

difficult at later stage. In fact, the entire verification and certification depends on the capability and competency of 

the individual performing the verification and certification tasks, consistency and uniformity is missing from the 
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process, RAMS requirements of the system and their fulfilment are hardly established. Lack of independence 

between installation and testing function is the most crucial issue because the same resources control both 

functions. 

2.2.5 Limitations and deficiencies 

The prevailing system of Safety Assurance over IR has withstood the test of time when signalling systems had 

been simpler with lesser electronics and permanent IR staff having exclusive domain knowledge managing the 

system life cycle activities. However, with the introduction of new technology signalling equipment, subsystems 

and systems and suppliers’ staff handling safety critical functions, the weaknesses in process is evident form the 

poor RAMS parameters of the new technology signalling systems. A critical review of the process identifies the 

following limitations and deficiencies: 

(i) absence of globally accepted standards for Quality and Safety assurance process 

(ii) absence of safety requirement specifications, safety case and safety plan 

(iii) absence of detailed guidelines and instructions on safety assurance functions 

(iv) non-availability of competent IR resources trained in QSA functions 

(v) lack of involvement of IR during the concept and design phase of equipment and its linkage during type 

approval 

(vi) absence of robust cross acceptance process 

(vii) absence of third part safety audits 

(viii) lack of independence between installation and testing functions 

(ix) absence of legal framework to address the safety performance of signalling system 

 

3 COMPARISON WITH THE BEST PRACTICES 

In the preceding sections, we have gone through the status of Quality and Safety Assurance processes, 

documentations, resources and RAMS parameters followed over the IR. The prevalent system over IR is now 

compared with the most followed CENELEC standards, guidelines available in International Engineering Safety 

Management (IESM) Handbook and CSM Regulations to find out the gaps and suggest the best way forward to 

achieve the required RAMS standards for railway signalling systems and consequently Indian Railways.  

Parameters Global QSA Practices Indian Railways QSA Practices 

RAMS 
Management Plan 

Required as per EN51026 and managed by 
RAM Manager 

No such Plan is made and no pin pointed 
responsibility exists to manage RAMS in any 
other form 

Project/ System 
Life Cycle 
Approach 

Required as per EN51026 and managed by 
Stake Holders 

Not followed. Practices followed are in isolation 
and not interactive with the processes followed 
in other phases of life cycle. 

Quality 
Management 

EN ISO 9001:2008 or equivalent is 
required 

Left to the manufacturer/ contractor and not 
mandatory 

Competence 
Management 

Required as per EN50126 and EN ISO 
9001:2008 

Required for IR Personnel but Not mandatory 
for manufacturers or Suppliers’/ Contractors’ 
resources 

RAMS Objectives 
RAMS Objectives are part of the scope of 
Railway/ Signalling systems projects 

RAM Objectives are neither part of the scope of 
Railway/ Signalling systems projects nor 
mandated in other forms 
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Parameters Global QSA Practices Indian Railways QSA Practices 

RAMS 
Requirements 

RAMS requirements are to be identified in 
detail and apportioned to the signalling 
subsystems and interlocking modules 

No such system is in practice to define and 
apportion the  RAMS requirements 

RAMS 
Responsibility 

RAMS Responsibilities are to be defined 
and resources must be nominated 

RAMS Responsibilities are defined but in 
absence of clarity on the process, 
responsibilities discharged are subjective 

RAMS Analysis 
and 

Prediction 

RAMS Analysis and Prediction 
methodology is part of the RAMS 
Management plan 

In absence of RAMS management plan, no 
such system is in practice to define RAMS 
Analysis and Prediction methodology 

Hazard/ Safety 
Risk 
Management 

Hazard management process including 
Hazard Log is to be in place for the 
signalling system 

Except design verification and approval no 
system of Hazard identification and risk 
assessment and mitigation measures are 
in place in a formal manner 

Demonstration of 
Compliance with 
RAMS 
Requirements 

Required through DRACAS / FRACAS to 
demonstrate the  compliance of RAMS 
requirements of signalling systems 

Only MTBF parameters of few signalling 
components/ sub systems are being 
monitored during Operations phase. No 
such system is in practice in other lifecycle 
phases to demonstrate the  compliance of 
RAMS requirements of signalling systems 

Deliverables 

System RAMS Plan, RAMS Analysis and 
Prediction Report, Failure Mode and 
Effects Criticality Analysis, Defect Tracking 
And Correction Procedure and Report, 
RAMS Demonstration Report, System 
Safety Plan, HAZOP / Preliminary Hazard 
Analysis Report, Hazard Log, System 
Safety Case 

Except Failure Mode and Effects analysis 
at few components level, no such 
documentations are produced as part of 
the signalling systems development/ 
project execution   

Safety Audit 
Safety audits are performed to check 
compliance with the approved system 
safety plan 

In absence of the system safety plan, 
safety audit is not in practice 

Safety cases 

Signalling system safety case (Specific 
Application Safety Case) for the overall 

signalling system of the project shall be 
created as per the safety plan 

In absence of the system safety plan, 
safety case for the project is not prepared. 
However, the documents created during 
Type approval of Components and sub 
systems resemble Safety case for them 

Safety Controls 

Safety Controls like Quality Management, 
Competency Management, Configuration 
Controls, Change Control, DRACAS/ 
FRACAS processes are to be followed 

No Safety controls except Configuration 
control are mandatory as per the practice 
in vogue. DRACAS is followed during 
operation phase only 

Table 2: Comparison of Indian Railways QSA Practices with Global Standard QSA Practices 
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4 MAJOR GAPS 

The comparison in QSA practices followed over the Indian Railways (IR) with Global standards in the above-

mentioned Para indicates large variations between the two. This is discussed in details as follows for better 

appreciation of the issues and appropriate solutions to way forward.   

4.1 Quality & Safety Requirement Definition Process 

As per the global standards QSA practices, RAMS management process starts with the System and Safety 

Requirement specification. For identification of the safety requirements to be fulfilled by the system, the process 

start from a definition of the system, identification of the hazards, the risks and the associated safety measures. 

Before acceptance of the system for introduction into the service, the demonstration of the compliance of the 

system with the identified safety requirements and management of all identified hazards and the associated 

safety measures is a prerequisite. This is the underlying principle behind every RAMS Management process 

covered through CENELEC standards, ESM handbook and CSM regulation. However, this vital step of 

establishing the safety requirements through hazard identification and Risk assessment is missing over the IR for 

any safety system be it signalling or any other sub system of railways. Therefore, identification and application of 

suitable risk mitigation measure is not in place and consequently the QSA process over IR is not specific but 

generic in nature.  When system/safety requirements for the system are generic in nature, this does not take care 

of the desired result or performance at intermediate levels, i.e. equipment, subsystem and system and 

consequently the final system objective.   

4.2 Cross Acceptance Process 

The underlying principle behind the Cross Acceptance Process is the use of safety evidence of a product 
approved for use over a railway system after identifying and allowing for the differences between the products 
and between the two environments. In addition, all those assumptions made during the development and 
certification of the product as safe is to be identified and confirmed for the new environment and application. 
Accordingly, Cross Acceptance Arguments is required to be prepared before approval of the product for 
introduction in the new railway system. Although many signalling components and sub systems have been 
introduced over IR adopting the Cross Acceptance philosophy, yet the process followed is neither according to 
EN51026 nor IESM guidelines. Due to this deficiency, many Electronic Interlockings, Digital Axle Counters and 
other systems successfully working over the other railway systems are not able to perform to their originally 
designed RAMS parameters over IR. 

4.3 Project Specification or Method Statement 

As per the guidelines available in the ISEM, the communication and coordination among the various 
organisations involved in the performance of the works is important for delivery of safety in railway or signalling 
system. Therefore, all relevant information about the system over which the work is planned, its status and 
environment must be shared in a two-way communication mode. Project Specifications and Method Statements 
are important sources for this information sharing; however, no such documents are prepared and used over IR. 
Only documents available to know about the systems to be delivered are Engineering Scale Plans, Signal 
Interlocking Plans, Table of Controls, Circuits and Construction diagrams and Equipment Manuals etc. The 
installers and testers have to depend on the visits to the installation sites for taking the information about the 
existing system and accordingly planning their activities in an informal manner. The practice adopted is prone to 
wrong understanding and missing vital information causing delivery of a poor quality and safety compromised 
system.   

4.4 Adequate Standards and Guidance Documents 

The standards/ guidance available about the signalling system over IR is IRSEM in  two parts, one each dealing 
with the general requirements and details of the signalling equipment, systems and the testing requirements etc. 
The manual lacks in detail and this leads to reliance on the experience gained by the technicians, supervisors 
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and field executives during their career in IR. The method of installation, testing and commissioning is available 
in IRSEM Part – II and QM in generic terms only. Therefore, the decision about the details of the system layout, 
placements, wiring and testing of the system etc is left to the field supervisors and executives. These field 
supervisors and executives are trained about the functional requirements of the system and not about the 
methods by which a quality and safe system is to be integrated, tested and certified to be safe before their 
induction into service. The entire process of learning is based on work already done in the past and evolvement 
of a better system as per the understanding and ingenuity of the field supervisors and executives. 

Installation and maintenance manual provided by the OEMs of various equipment covers mostly about their 
systems and does not provides details, despite the fact that their equipment is part of a complete signalling 
system. In view of the growing introduction of new technology equipment, mandate for creation of the Standards, 
Manuals and Guidance Notes for the equipment as well as sub systems and systems with the updating at regular 
intervals on the pattern of Rail Safety & Standards Board (RSSB) of UK is essential to deliver a railway signalling 
system meeting the required RAMS parameters. 

4.5 Verification, Validation & Acceptance 

Verification and Validation is an important activity in each phase of the life cycle of the components, sub systems 

and systems/ projects to confirm that the design, installation and finally the product is meeting the requirement 

and safety specifications, and fit for the purpose. The techniques include reviews, testing and analysis. It has to 

address that the system Safety Requirements have been met and are adequate for the application.  

Testing is a sub-set of verification and validation that relates to activities performed on both products and their 

application. In the railway environment, verification or testing exclusively refers to the physical confirmation of the 

correct disposition, configuration and operation of products and systems. Functional testing is undertaken to 

confirm that the sub-system, system or product complies with the design specification, meets the application 

requirements, and is fit for entry into service. Principles testing is needed to validate the application of the Safety 

Authority each time a signalling system or an Interlocking is created or amended. The testing activity is 

commonly considered a sub-project within a programme of Works controlled and coordinated by a person in 

overall charge, often being referred to as the Tester-in-Charge. 

Safety Acceptance of a system or project is linked to a Safety Case, which provides a clear, complete and valid 

line of reasoning that a system is acceptably safe to operate in a specific context and this is usually a 

documented process.  

Although Verification, Validation and Acceptance over IR is performed in various phases of the life cycle of a 

signalling product, subsystem and system as discussed in Para 2.1 and 2.2, yet the distinction between 

installation, testing, validation and acceptance roles are often blurred as these roles are performed by same set 

of verifiers or engineers. During the design phase however, the role of producers, verifiers and validators is 

performed by different set of resources of appropriate qualification and competence. The independence among 

the various roles is compromised during the installation, testing, validation and acceptance leading to the delivery 

of a quality and safety compromised system.  

4.6 Competent Q&SA Resources 

CENELEC Standards, ESM Handbook and CSM regulation provides for the performance of RAMS management 

and CSM activities by competent resources possessing required knowledge and skills. Over the IR, the railway’s 

own signalling design resources including designers, verifiers, validators and approving authorities are in 

possession of requisite knowledge and skills and they are one of the best in the field, however, the same is not 

true about the suppliers. In absence of any benchmark and certification process for signalling design, installation, 

testing knowledge and skills applicable for supplier resources over IR, the quality of the design, installation and 

testing is completely dependent on the IR verifiers and validators, which is dwindling in the strength in view of 

cost cutting measures and major outsourcing of the signalling activities. 
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Indian Railway has neither mandated the knowledge and skill requirement for suppliers’ resources nor 

contractors/ vendors are motivated to have specially qualified technicians and supervisors in order to cut the cost 

and control the overhead cost to remain competitive. 

Q&S verifiers for the signalling equipment and subsystems before their supply from manufacturers are the 

executives drawn from the working Railways and work for a fixed tenure in RDSO as QA engineers. They are 

trained only for the functional requirements and not in the quality and safety assurance techniques, therefore; 

they are relying mostly on the QSA process adopted by the manufacturers during the acceptance process. This 

is the case with the verifiers for the signalling systems and projects too. Therefore, in absence of standardised 

documentation and detailed guidelines, the result of the verification, validation and acceptance process is full of 

subjectivities varying from verifier to verifier. Consistency and uniformity is missing from the process and RAMS 

requirements of the system and their fulfilment are hardly established.  

4.7 Motivation For Q&SA Process 

Absence of any legal framework for attributing the responsibility of the OEMs/ vendors and contractors for the 
substandard and degraded performance of their equipment, sub systems or systems and any such provision in 
the contract documents, leaves them with no or little liability for the poor reliability and availability of the systems 
provided by them. In addition, no incentives like repeat orders or purchase preference etc is available for the 
better performance of their system. This situation leads to poor MTBF as indicated in Table 1, i.e. poor reliability 
and availability by way of larger down time of the signalling components, sub systems and systems causing 
detention to the railway traffic, loss of punctualities of trains and poor service quality.  

However, the situation was different; when the entire work was being undertaken in-house by railway own staffs. 

Incentives in form of recognition and appreciation, deterrents in form of punishments under The Railway Services 

(Conduct) Rules, 1966 and The Railway Servants (Discipline and Appeal) Rules, 1968 for any misconduct or lack 

of professionalism in their work has enabled a disciplined work ethics and culture. These provisions have worked 

as motivator and deterrent for the IR staff to own the system and try to achieve to the best of their capability 

during all life cycle phases of the system. In contrast, the vague warranty clauses without any legal recourse 

except under the Consumer Protection Act are available to act neither as motivation nor deterrent to improve 

their Q&SA process and enable the delivery of a quality and safe signalling equipment, subsystem and system.  

In view of increased outsourcing of manufacturing of signalling equipment, signalling works and services, the 

motivation or deterrent to adopt a robust Q&SA process assume great importance.   

5 THE WAY FORWARD 

The analysis of prevailing Q&SA process over IR, their comparison with the global best practices and 
discussions on some vital gaps have given us a fair idea about the Way Forward to improve the process and 
achieve the desired RAMS performance of the equipment, sub systems and systems in use. Some of the 
improvements in the existing Q&SA practices have been identified as follows: 

 Adopt EN50126, IESM Guidelines, CSM Regulation or its equivalent of similar dimension for RAMS 

management 

 Make the Q&SA process during initial phases of life cycle of the signalling systems, viz. design and 

manufacturing, part of Safety Plan  

 Mandate to perform the Q&SA functions by the competent resources 

 Legislate the knowledge and skill sets requirements of competent resources performing Q&SA functions 

 Develop Standards, Manuals and Guidance notes on the Q&SA process and institutionalise their regular 

review and updates 

 Adopt properly designed formats for the Q&SA checks  

 Revise training curriculum for signalling supervisors and executives to include Engineering Safety 

Management and system engineering 
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 Legislate for the Independent audit of the Q&SA process during all phases of the life cycle of the equipment, 

subsystems and systems 

 Provide a framework for the incentives and deterrents for achievement and poor RAMS requirements 

respectively  

6 CONCLUSION 

In view of the emerging scenario of rapid growth in the Indian economy, Indian railways require large-scale 

induction of new technology for expansion of the main line railway network and replacement of aged assets to 

improve the reliability and availability to meet the growing rail traffic. However, reducing strength of permanent IR 

staff on roll commensurate with the increased assets and projects as cost cutting measure, attrition of trained 

and experienced IR staff and most importantly outsourcing of vital roles in signalling design, installation, testing 

and commissioning, requires the adoption of globally accepted standards for Quality and Safety assurance 

process for the delivery of a quality and safe signalling system. The Standards, Manuals, Guidance notes for 

signalling systems and specific guidelines on competency requirements of manufacturers’, suppliers’ and 

contractors’ staff handling safety critical functions is the most urgent requirement of the hour as the responsibility 

of checking, approval, testing and commissioning still lies with permanent IR staff, which is dwindling in strength 

and overburdened with project and interface management functions.  

Therefore, an urgent need to improve the Quality & Safety Assurance process over the IR is essential by 

adopting the structured risk assessment and mitigation measures along with documentation as prescribed in 

CENELEC standards EN50126, EN50128 and EN50129, guidelines available in IESM handbook and CSM 

regulation. This is crucial for delivery of a signalling system with the desired RAMS parameter to contribute to the 

building up of a railway system meeting the requirements to achieve a defined level of traffic handling capacity 

safely.   
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