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Overview

• Integrating SE practices into major procurements

• Convincing of the benefits of an SE approach

• Delegating systems engineering responsibilities 

down the supply chain

• Using (or not) systems engineering standards

• Ensuring systems assurance is a progressive 

activity

• Measuring systems integration success

• Commissioning using SE practices 



Context & History - ELLP

• East London Line (ELLP) Project 

concept devised by LU mid 1980’s

• TWA planning powers 1997 & 2001

• Project transferred 
– LUL to SRA in 2001

– SRA to TfL in November 2004

• Benefits
– Links north and south London 

– First step towards an orbital system

– Offers congestion relief to central 

London

– Catalyst for significant regeneration



ELL Project Scope

Phase 1 (Orange)

Extend the existing line

– North to Dalston Junction

– South to Crystal Palace and 

West Croydon

Phase 1a (Red)

• Extend the existing line

– North to Highbury & Islington 

from Dalston Junction

Phase 2 (Blue)

• Further extend services west to 

Clapham Junction



ELR Train Service

• 4 - car trains travelling on national 

rail infrastructure

• Phase 1 - 12 trains per hour to 

and from Dalston Junction, one 

third to New Cross, one third to 

Crystal Palace and one third to 

West Croydon

• Phase 1a – 8 trains per hour 

extended to Highbury & Islington

• Phase 2 - 16 trains per hour 

through the central section 

connecting to North London Line 

and Clapham Junction



Introducing SE into a Major Project

• Avoid jargon and SE 

speak

• Convince not impose

• Integrate SE practices 

into overall processes

• Be pragmatic and 

persistent

• Set out a clear strategy –

and then communicate it



ELLP Engineering Strategy 

System Engineering principles applied :-

• System Breakdown Structure (Levelling)

• Lifecycle Management

• Operational Concept

• Modelling

• System Definition 

• Requirement Management 

• Interface Definition and Management

• Configuration Management and Baselines

• Progressive Assurance



Planning the Project - Lifecycle

• Based on EN50126 

RAMS standard to 

use V lifecycle

• Other Standards and 

methodologies 

considered
– LU E1008

– NR GRIP

– Office of Government 

Commerce lifecycle
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Planning the Project - System Breakdown 

or  Levelling
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ELLP Engineering Strategy 

System Engineering principles applied :-

• System Breakdown Structure (Levelling)

• Lifecycle Management

• Operational Concept

• Modelling

• System Definition 

• Requirement Management 

• Interface Definition and Management

• Configuration Management and Baselines

• Progressive Assurance



System Definition - 2003
 

Development Remit 
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Specification 

Project Design 

Specification 

Infrastructure Preliminary Design  
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Asset Condition Report  
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ROLLING STOCK 
REQUIREMENTS 
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(Infrastructure), Technical (inc. 
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REQUIREMENTS 
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Maintenance Strategy & Requirements  
Performance Strategy & Requirements  
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Requirements 
Safety Requirements Specification  
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Project Consents Register  
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Rolling Stock Technical Business 
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INFRASTRUCTURE REQUIREMENTS  
Scope, Contract Management, Operational & Performance (inc. RAMS), 
Interfaces (rolling stock, boundary, package, other  projects) Technical 
(inc. standards), Planning & Consents, Environmental Assurance Process  

Rolling Stock Design  Timetable, Operational Publications  

Main Works Enabling Works LUL Works NR Works 

Core Proposition  
Business Case 



System Breakdown - 2009
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Requirements Management

• Key decisions 
– Procurement Strategy

– Operational Concept

– Operational Requirements Capture

• Use of Requirements Management Tool
– Tried TeamTrace in 2003

– Migrated DOORS in 2005

• Risk based assessment use of DOORS
– Product requirements in DOORS

– Contract requirements specification directly from DOORS

– Process requirements in other Contract documents



Operations and Control Strategy

ELM-TEC-215-04-05-0001 Issue 3

Functional Specification

ELM-TEC-225-04-05-0001 Issue 5

Development Remit

ELM-TEC-225-14-05-0001 Issue 2

Project Design Specification (a collection of documents) ELM-TEC-240-14-05-0002 Issue 5

Ops Process 

Requirements

The requirements for the 

development of 

operational concepts, 

rules and procedures will 

be defined and achieved 

by the London 

Overground Operations 

Directorate. ELLP will 

continue to liaise with the 

London Overground 

Operations Directorate to 

ensure the interfaces 

between operations, 

rolling stock and 

infrastructure can be 

properly managed within 

the ELLP.

Rolling Stock 

Requirements

Infrastructure

Requirements

Enabling Works 

Infrastructure 

Requirements – 

Technical

(EWIR-T)

ELM-TEC-210-

14-05-0001

Issue 2

Network Rail 

Ancillary Works 

Infrastructure 

Requirements –  

Technical 

(NRSTWIR-T)

ELM-TEC-225-

04-06-0007

Issue 1

Network Rail 

On-Network 

Works  

Infrastructure 

Requirements –  

Technical 

(NRONWIR-T)

ELM-TEC-225-

04-06-0002

Issue 1

London 

Underground 

Works 

Infrastructure 

Requirements –  

Technical 

(LUWIR-T)

ELM-TEC-225-

04-06-0003

Issue 1

Rolling Stock

Requirements –  

Technical

(RSR-T)

ELM-COM-109-

32-05-0002

Issue 5

Main Works 

Infrastructure 

Requirements –  

Technical

(MWIR-T)

ELM-MW-515-02-

0002

Issue 6.2

Enabling Works 

Infrastructure 

Requirements - 

Operational 

(EWIR-0)

ELM-TEC-210-

14-05-0002

Issue 2

Ticketing and 

Gateline System 

Works 

Infrastructure 

Requirements - 

Technical

(TGSWIR-T)

ELM-TEC-225-

04-07-0004

Issue 2

Southeastern 

Trains Works 

Infrastructure 

Requirements –  

Technical

(SETWIR-T)

ELM-TEC-225-

04-06-0006

Issue Draft A

EDF Energy 

Works 

Infrastructure 

Requirements –  

Technical 

(EDFEWIR-T)

ELM-TEC-248-

04-06-0002

Issue 2

Dalston – 

Western Curve 

Works 

Infrastructure 

Requirements –  

Technical 

(DWCWIR-T)

Does not 

currently exist

(RSR-T) (PDS-GR)

(MWIR-T)

(EWIR-T)

(EWIR-O) (PDS-GR)

(NRONWIR-T)

(PDS-GR)

(LUWIR-T)

(SETWIR-T)

(OCR)

(NRAWIR-T)

(FNS)

(DVR)

(TGSWIR-T) (EDFEWIR-T)

DOORS structure



East London Railway System Modelling

• System modelling to allocate reliability targets
– Concept stage – PPM < 92%
– Preliminary Design stage – PPM 92.9%
– Detailed Design stage – PPM 93.5%
– As built stage – PPM (in 2010)

• Infrastructure
– Uses actual data where possible
– Infrastructure reliability is area needing most focus
– Use proven systems to avoid development risk

• Rolling stock 
– Fleet of 20 trains (18 in service)
– Mean miles to failure event (>2 mins) – circa 38,000



East London Railway System 

Modelling

Example of Element Type Delay per Annum 

(minutes)



ELLP Engineering Strategy 

System Engineering principles applied :-

• System Breakdown Structure (Levelling)

• Lifecycle Management

• Operational Concept

• Modelling

• System Definition 

• Requirement Management 

• Interface Definition and Management

• Configuration Management and Baselines

• Progressive Assurance



System Architecture
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Operations and Control Strategy

ELM-TEC-215-04-05-0001 Issue 3

Functional Specification

ELM-TEC-225-04-05-0001 Issue 5

Development Remit

ELM-TEC-225-14-05-0001 Issue 2

Project Design Specification (a collection of documents) ELM-TEC-240-14-05-0002 Issue 5

Ops Process 

Requirements

The requirements for the 

development of 

operational concepts, 

rules and procedures will 

be defined and achieved 

by the London 

Overground Operations 

Directorate. ELLP will 

continue to liaise with the 

London Overground 

Operations Directorate to 

ensure the interfaces 

between operations, 

rolling stock and 

infrastructure can be 

properly managed within 

the ELLP.
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Interface Definition



ELLP Engineering Strategy 

System Engineering principles applied :-

• System Breakdown Structure (Levelling)

• Lifecycle Management

• Operational Concept

• Modelling

• System Definition 

• Requirement Management 

• Interface Definition and Management

• Configuration Management and Baselines

• Progressive Assurance
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Process ArgumentProduct Argument

Overall Assurance Objective

Argument that 

Requirements are 

Valid

Argument that 

Requirements are 

Satisfied

Non-interference 

Argument

Requirements 

Management 

Argument

Configuration 

Consistency 

Argument

Argument that Requirements are 

Satisfied in Preliminary Design

Argument that Requirements are 

Satisfied in Detailed Design

Argument that 

Requirements are 

Satisfied in Design

Argument that 

Requirements are 

Satisfied in 

Construction/ 

Manufacture

Argument that 

Requirements are 

Satisfied in 

Assembly/ 

Integration

Argument that 

Requirements are 

Satisfied in 

Operation & 

Maintenance

Argument that 

Requirements are 

Satisfied in Acceptance 

Testing & Entry into 

Service

Progressive Assurance using 

Technical Cases



Levelling

Lifecycle

Guidance

Technical 

Case

Technical 

Case

TC

TC

TC

TC

Technical Cases and Levelling



G001

The ELL Systems Assurance 

case shows the successful 

delivery of fully integrated 

railway services

Stk 001

SRA, NR, LUL  + 

others

G002

In service ELL  

possess the 

expected behaviour

St 001

Product 

based 

Assurance

G050

ELLP  Requirements 

are valid

G054

A project 

requirements 

baseline has 

been established 

G060

Business needs 

have been 

validated by the 

principal 

stakeholders

G053

Each 

requirement 

is verifiable

G052

These requirements 

adequately describe 

operating concepts, 

project scope, overall 

systems architecture 

and time and cost 

G051

A necessary and 

sufficient set of 

business-oriented 

requirements exists, 

which fully describe 

the operation and 

performance required 

of the ELL systems

Ev 001

Assessment 

report:: 

Requirements 

are assessed 

as valid

Ev 002

Assessment 

report:: 

DAL / PAL 

Requirements

St 003

requirements 

can be 

assessed as 

valid

St 004

backing evidence is available 

to show that the direct 

evidence of the requirements 

valid objectives are met is 

trustworthy

G062

The project 

scope has been 

agreed by the 

stakeholders and 

interfacing 

agencies

G063

A process, independent of 

the means by which the 

requirements were derived in 

the first place, has 

demonstrated the validity of 

the high level requirements 

G064

The requirements-

capture methods, 

management techniques 

and specification 

notations are adequate 

G061

Operating 

concepts have 

been produced 

by representative 

and competent 

staff 

G066

All tools, used in the 

requirements-capture 

process, have been verified 

and validated 

G065

All high level 

requirements were 

produced and validated 

by competent staff 

G350

ELLP Requirements 

are tracable 

St 015

Direct evidence to show 

that all requirements are 

tracable

St 016

Backing evidence to 

show that all tracability 

direct evidence is 

trustworthy

G354

Non-critical functions 

cannot degrade 

system performance 

of integrity

G352

Each attribute is 

addressed at each level 

of requirements 

decomoposition and test

G353

Safety requirements 

are separatly tracable

G351

Each business need can be 

traced through high level design 

to requirements for each system 

and their realisation

G361

All pre-existing 

components included

G362

Procedures and tools 

adequate to detect 

loss or error

G360

Tracability 

methodology is 

adequate

G400

A Consistent set of 

arguments and 

evidences are 

available for 

assessment

ST 017

Direct evidence of 

configuration consistency

St 018

Backing evidence to 

show that all 

configuration consistency 

evidence is trustworthy

Haz 03

Evidence 

invalidated 

by change

G402

All artefacts for safety 

related components 

are explicitly and 

separately identified

G401

All artefacts offered 

as a source of 

evidence relates to a 

known and consistent 

configuration

G411

Configuration and 

change management 

tools are adequate

G412

Configuration and 

change control 

process adequate

G419

Configuration items 

are unambiguous 

and consistent

C002

See process 

assurance

G004

ELLP Requirements 

are satisfied

G100

Requirements 

satisfied: 

DESIGN

G150

Requirements 

satisfied: 

MANUFACTURE

G200

Requirements 

satisfied: 

ASSEMBLY

Haz02

Errors in 

Design

G220

Operational 

readiness 

assessment shows 

user needs met

G300

Show that project level 

requirements are fully 

sustainable in railway

 OPERATIONS and 

MAINTAINENANCE

G201

Integration and test of overall 

ELL system including all 

railway systems completed 

satisfactorily

Haz04

Errors in 

Specification

Haz05

Errors in 

Production

Haz06

Errors in 

Management 

and release

G003

ELLP will be completed on 

time, to budget and the 

development will not hazard 

railway operations

St 002

Process 

based 

Assurance

G453

ELLP System 

Assurance 

Process 

Adequate

G455

Systems 

Implementation 

Process Adequate

G454

Systems 

Engineering 

Process 

Adequate

G456

Logistics 

Management 

Process 

Adequate

G457

Contingency 

Planning Process 

Adequate

Cr 001

Generic Process 

Requirements

G458

Performance 

management process 

adequate 

G451

Security 

management process 

adequate 

G452

Safety management 

process adequate 

G450

Configuration 

management and 

change control 

process adequate 

G459

Project management 

process adequate 

Requirements are 

valid

Requirements are 

satisfied

Requirements are 

traceable

Consistent set of 

arguments and 

evidence exists

Process argument

The early Level 1 ELLP GSN argument - 2005

Technical Cases – Wood for the Trees



G01

Fully integrated railway 

services

G01.01

In service the ELL  

possesses the 

expected behaviour

St001

Product 

based 

Assurance

G01.01.03

ELLP 

Requirements 

are traceable 

G01.01.04

A Consistent set of 

arguments and 

evidences are 

available for 

assessment

G01.01.02

ELLP 

Requirements 

are satisfied

G01.01.02.01

Requirements 

satisfied: 

SYSTEM 

DESIGN

G01.01.02.02

Requirements 

satisfied: 

CONSTRUCTION/

MANUFACTURE

G01.01.02.03

Requirements 

satisfied: 

Assembly/ 

Integration

G01.01.02.04

ELL Level 1 requirements are fully 

sustainable in railway OPERATIONS 

and MAINTENANCE (ie the ELL 

railway will continue to fulfil its 

requirements after handover to its 

Operators)

G01.02

ELLP has been completed on 

time, to budget and the 

development has not presented 

a hazard to railway operations

G01.01.03.01

Direct evidence 

to show that all 

requirements 

are traceable

G01.01.03.02

Backing evidence to 

show that all 

traceability direct 

evidence is trustworthy

G01.01.04.01

Direct 

evidence of 

configuration 

consistency

G01.01.04.02

Backing evidence to 

show that all 

configuration 

consistency evidence is 

trustworthy

G01.01.02.01.01.01.01

A complete and 

consistent of 

requirements is 

available for the 

Infrastructure

G01.01.02.01.01.0

1

The Infrastructure 

Requirements are 

satisfied in Design 

G01.01.02.01.01.03

The Operations 

Requirements are satisfied 

by activities conducted 

during the Design Phase

G01.01.02.01.01.04

The Rolling Stock 

Requirements are 

satisfied in Design 

Sn034

Infrastructure 

Requirements 

within PDS, 

MWIR-T

Sn035

Level 2 

Infrastructur

e Technical 

Case

G01.01.02.01.01.04

.02

The Rolling Stock 

design satisfies the 

Rolling Stock 

requirements

Sn037

Rolling Stock 

Requirements 

within PDS,

RSR-T

Sn039

Level 2 

Rolling 

Stock 

Technical 

Case

G01.01.02.01.01.02.0

1

All interfaces between 

disparate aspects of 

the ELL have been 

identified

G01.01.02.01.01.02

The Interface 

Requirements are 

satisfied in Design 

G01.01.02.01.01.02.02

Requirements for all 

interfaces between 

disparate aspects of the 

ELL have been specified

G01.01.02.01.01.02.03

The requirements specified for 

interfaces have been fully 

addressed within subsystem 

designs/ Operations Group 

planning

G01.01.02.02.01.01

The ELL Infrastructure 

has been implemented 

fully in accordance 

with its Design 

G01.01.02.02.01.04

The ELL Operations 

Requirements have been fully 

addressed within the developed 

processes and procedures

G01.01.02.02.01.03

The ELL Rolling Stock 

has been implemented 

fully in accordance with 

its Design 

G01.01.02.02.01.02

The ELL Interface 

Requirements are 

satisfied in 

Construction/ 

Manufacture 

G01.01.02.01.01.03.01

A complete and 

consistent set of 

Operations 

Requirements is 

available

Sn041

Operations 

Requirements 

within PDS, 

OpsSpec

G01.01.02.01.01.03.0

2

Implementation of the 

Operations 

Requirements is 

adequately planned 

Sn040

Level 2 

Operations 

Technical 

Case

Sn035

Level 2 

Infrastructur

e Technical 

Case

Sn039

Level 2 

Rolling 

Stock 

Technical 

Case

Sn040

Level 2 

Operations 

Technical 

Case

Sn035

Level 2 

Infrastructur

e Technical 

Case

Sn039

Level 2 

Rolling 

Stock 

Technical 

Case

Sn040

Level 2 

Operations 

Technical 

Case

Sn034

Infrastructure 

Requirements 

within PDS, 

MWIR-T

Sn037

Rolling Stock 

Requirements 

within PDS,

RSR-T

Sn038

Interface 

Requirements 

within PDS + 

OpsSpec 

(maybe?)

G01.01.02.01.01.01.02

The Infrastructure 

design satisfies the 

Infrastructure 

requirements

G01.01.02.01.01.04.01

A complete and 

consistent of 

requirements is 

available for the Rolling 

Stock

Sn001

ELLP 

Processes 

Technical 

Case
G01.01.01

ELLP  

Requirements 

are valid

G01.01.01.02.07

Operating concepts 

have been produced by 

representative and 

competent staff 

G01.01.01.02.04

The project scope has 

been agreed by the 

stakeholders and 

interfacing agencies

G01.01.01.02.02

Business needs 

have been 

validated by the 

principal 

stakeholders

G01.01.01.01.01

A necessary and sufficient set of 

business-oriented requirements 

exists, which fully describe the 

operation and performance 

required of the ELL systems

G01.01.01.01.03

These requirements 

adequately describe operating 

concepts, project scope, 

overall systems architecture 

and time and cost 

G01.01.01.02.05

The requirements have 

been validated using 

different processes to 

those used to derive them

G01.01.01.02.01

The requirements 

determination/ derivation 

processes etc are adequate G01.01.01.02.03

All high level 

requirements 

were produced 

and validated by 

competent staff 

G01.01.01.02.06

All tools, used in the 

requirements-capture 

process, have been 

verified and validated 

Sn008

Evidence 1

Sn009

Evidence 

2

Sn010

Evidence 

3

G01.01.01.01.02

A project 

requirements 

baseline has 

been established 

Sn006

Level 1 

Requirements 

Baselines(s)

Sn007

Evidence that 

Baseline(s) are 

under configuration 

and change control

G01.01.01.01.01.01

There is a complete 

set of requirements 

for the ELL 

G01.01.01.01.01.02

ELL requirements are 

under effective change 

control and configuration 

management

Sn002

ELL Core 

Proposition, ELL 

Business Case, 

ELL Development 

Remit

Sn005

Evidence of 

correct 

application of 

change control 

process

Sn004

Previous 

versions of 

Requirements 

Specification 

documents

Sn014

Output from 

workshops

Sn015

Review 

evidence

Sn016

Anything else?

Sn031

Authorship of 

operating 

concepts

Sn032

Relevant entries 

in ELLP 

competence 

management 

system

Sn033

Anything else?

Sn022

Documented 

evidence of 

agreements with 

interfacing 

agencies

Sn023

Anything else?

Sn025

Another item of 

evidence from 

modelling / 

simulation etc

Sn024

An item of 

evidence from 

modelling / 

simulation etc

Sn026

Another item of 

evidence from 

modelling / 

simulation etc

Sn018

Relevant entries 

from ELLP 

competence 

management 

system

Sn019

Validators of high 

level requirements 

(Modelers & SRR 

Team?)

Sn017

Authorship of high 

level requirements

Sn020

Anything else?

Sn029

Evidence of prior 

use of tools in 

the UK rail 

domain

Sn030

Anything else?

G01.01.01.01

Direct evidence 

shows that 

requirements 

are valid

G01.01.01.02

Backing evidence shows 

that the direct evidence 

that the requirements 

are valid is trustworthy

Sn021

Documented 

evidence of 

agreements with 

stakeholders

G01.01.02.04.01

Direct evidence shows that 

the ELL will continue to 

fulfill its requirements after 

handover to its Operators 

G01.01.02.04.02

Backing evidence shows that the 

direct evidence that ELL will continue 

to fulfill its requirements after 

handover to its Operators is 

trustworthy

G01.01.02.03

.02.01.01
Handover and 

acceptance 
have been 
successful

G01.01.02.03.02.

01.07
Maintenance and 
logistic support 
facilities are in 

place

Sn068

What 

evidence do 

we have for 

this?

Sn070

What 

evidence do 

we have for 

this?

G01.01.02.03.0

2.01.07.01

Identification of 

Line 

Replaceable 

Units (LRU) for 

1
st
, 2

nd
, and 3

rd
 

line 

maintenance is 

complete

G01.01.02.03.02.

01.07.03

Test and re-test 

are adequate to 

return equipment 

into service

G01.01.02.04.

01.02
Transition into 

operations 
has been 
successful

G01.01.02.04.01.0

3

RAM 

demonstration 

results show that 

the RAM criteria 

are satisfied

Sn129

What evidence 

do we have for 

this?

G01.01.02.03.02.01

.02
Fault reporting and 

performance 
monitoring systems 

are effective

G01.01.02.04.01

.01

Confidence trials 

results show 

criteria are 

satisfied

G01.01.02.03.02.02.04
All operations, 

maintenance and 
logistics activities are 

specified and performed 
by competent personnel 

G01.01.02.04.02.

02
All acceptance 
documentation 

and authorisation 
is in place

Sn132

What evidence 

do we have for 

this?

Sn096

What evidence 

do we have for 

this?

G01.01.02.03.02.02.05
All fault and 

performance monitoring 
tools are reliable

G01.01.02.03.02.01.0

7.02
Adequate provision 
has been made to 

facilitate maintenance 
procedures 
(operational 

procedures for taking 
groups of equipment 

out of service; 
operational constraints 

support and enforce 
safe methods of 

working)

Sn069

What 

evidence do 

we have for 

this?

Sn128

What 

evidence do 

we have for 

this?

Sn130

What evidence 

do we have for 

this?

Sn094

Relevant entries 

within the ELLP 

competence 

management 

system

Sn095

Anything else?

Sn093

Roles and 

Identities of staff

G01.01.04.01

.01

All artefacts 

offered as a 

source of 

evidence 

relate to a 

known and 

consistent 

configuration

G01.01.04.01.

02

All artefacts 

for safety 

related 

components 

are explicitly 

and 

separately 

identified

G01.01.01.02.05.0

1

Modelling 

undertaken to 

validate 

requirements

G01.01.01.02.05.0

2

SRR has been 

undertaken to 

validate 

requirements

Sn028

SRR 

Report

Sn027

SRR Plan

G01.01.02.01.01

Direct evidence 

shows that 

Requirements 

are satisfied in 

Design

G01.01.02.01.02

Backing evidence shows 

that the direct evidence 

that Requirements are 

satisfied in Design is 

trustworthy

G01.01.02.01.02.0

1

SDR is undertaken

Sn043

SDR 

Report

Sn042

SDR Plan

G01.01.02.01.02.0

2

PDR is undertaken

Sn045

PDR 

Report

Sn044

PDR Plan

G01.01.02.01.02.03

CDR is undertaken

Sn047

CDR 

Report

Sn046

CDR Plan

G01.01.02.02.01

Direct evidence is 

available to show that 

Requirements are satisfied 

in Construction/ 

Manufacture

G01.01.02.02.02

Backing evidence is available to show 

that the direct evidence that 

Requirements are satisfied in 

Construction/ Manufacture is 

trustworthy

G01.01.02.02.02.0

2

TRR is undertaken

Sn051

TRR 

Report

Sn050

TRR Plan

Sn035

Level 2 

Infrastructur

e Technical 

Case

Sn039

Level 2 

Rolling 

Stock 

Technical 

Case

Sn040

Level 2 

Operations 

Technical 

Case

G01.01.02.02.02.01

SATs are 

undertaken

Sn049

SAT 

Results & 

Report

Sn048

SAT Plans

G01.01.02.03.01

Integration and test of overall ELL 

system including all railway systems 

completed satisfactorily (ie Test 

Running has been satisfactorily 

completed)

G01.01.02.03.01.01.0

2

MWC has successfully 

completed Test 

Running

G01.01.02.03.01.01

Direct evidence shows 

that Test Running has 

been completed 

satisfactorily 

G01.01.02.03.02.01.

08

ELLP has obtained 

relevant permissions 

for commencement 

of Trial Operations

Sn053

What 

evidence do 

we have for 

this?

G01.01.02.03.01.02

Backing evidence shows 

that the direct evidence 

of completion of Test 

Running is trustworthy

G01.01.02.03.03

Operational readiness 

assessment shows 

user needs met

G01.01.02.03.03.02

Backing evidence 

shows that the direct 

evidence of operational 

readiness is trustworthy

G01.01.02.03.03.01.01

Trial Operations show 

that system function 

and performance meet 

overall requirements

G01.01.02.03.03.01.0

2

Pre-operational 

preparation is 

complete

G01.01.02.03.03.02.0

1

Backing evidence 

shows that Trial 

Operations direct 

evidence is trustworthy 

G01.01.02.03.03.02.02

Backing evidence shows that 

all direct evidence of  

completion of pre-operational 

preparation is trustworthy

G01.01.02.03.03.01

There is direct 

evidence of 

operational readiness 

G01.01.02.03.

03.01.01.01

Trial 

operations 

methods, 

procedures 

and criteria 

are specified

Sn102

What evidence 

do we have for 

this?

G01.01.02.0

3.03.01.01.0

5

Analysis of 

results 

shows that 

the ELL 

criteria have 

been 

satisfied

G01.01.02.0

3.03.01.01.0

2

Any fallback 

operations 

have been 

tested 

successfully

G01.01.02.03

.03.01.01.04

ELL systems 

contingency 

drills have 

been tested

Sn104

What evidence 

do we have for 

this?

Sn106

What evidence 

do we have for 

this?

Sn105

What evidence 

do we have for 

this?

Sn103

What evidence 

do we have for 

this?

G01.01.02.0

3.03.01.01.0

3

Trial 

operations 

have been 

completed 

successfully

G01.01.02.03.

02.01.09.04

Operator 

training is 

complete

G01.01.02.03.

03.01.02.02

Performance 

monitoring 

and fault 

reporting 

systems are 

specified

G01.01.02.03.

03.01.02.04

Confidence 

trials and 

RAM 

demonstration 

are specified

Sn076

What evidence 

do we have for 

this?

Sn108

What evidence 

do we have for 

this?

Sn110

What evidence 

do we have for 

this?

G01.01.02.03.

02.01.09.01

Operating 

procedures 

and manuals 

are complete

G01.01.02.03.

02.01.09.03

Maintenance 

procedures, 

manuals and 

facilities are in 

place

G01.01.02.0

3.02.01.09.0

2

Adequate 

spares and 

maintenance 

support is 

specified

Sn072

What evidence 

do we have for 

this?

Sn074

What evidence 

do we have for 

this?

Sn073

What evidence 

do we have for 

this?

Sn107

What evidence 

do we have for 

this?

G01.01.02.03.03.01

.02.01

Analysis of 

transition to 

operations shows it 

to be technically, 

logistically and 

operationally 

feasible

G01.01.02.03.03.02.01.0

1
Test procedures, 

methods, cases and 
criteria are adequate and 
include degraded modes 

of operation

Sn114

What evidence 

do we have for 

this?

G01.01.02.03.03.02.01.0

4
Any test tools used are 

adequate; including 
interfaces to DRACAS

Sn119

What evidence 

do we have for 

this?

G01.01.02.03.03.0

2.01.05
Tests are traceable 

to project level 
requirements

Sn120

What evidence 

do we have for 

this?

G01.01.02.03.03.02.01.0

2
Tests have been 

specified and carried out 
by competent staff

Sn116

Relevant entries 

within the ELLP 

competence 

management 

system

Sn118

What evidence 

do we have for 

this?

Sn117

Anything else?

Sn115

Roles and 

Identities of staff

G01.01.02.03.03.02.01

.03
Tests have been 

properly executed and 
test coverage is 

adequate

G01.01.02.03.02.02

.01.01
Methods, 

procedures and 
criteria adequately 

specified for all 
support 

documentation

Sn081

What evidence 

do we have for 

this?

G01.01.02.03.0

3.02.02.04
Performance 
monitoring 
system is 
adequate

Sn126

What evidence 

do we have for 

this?

G01.01.02.03.02.02.01.0

2
Manuals, support and 

training are provided by 
competent staff 

Sn085

What evidence 

do we have for 

this?

G01.01.02.03.03.

02.02.02
Fault reporting 
systems are 

adequate

Sn122

What evidence 

do we have for 

this?

Sn083

Relevant entries 

within the 

applicable 

competence 

management 

systems

Sn084

Anything else?

Sn082

Roles and 

Identities of staff

Sn127

What evidence 

do we have for 

this?

G01.01.02.03.02.02

.01.03
Adequate training 

facilities are 
available for all staff

G01.01.02.03.03.

02.02.01
Transition to 

operations shown 
to be safe 

Sn121

What evidence 

do we have for 

this?

Sn137

Configuration 

Management/  

Change Control 

arguments within 

the ELLP Process 

Technical Case

A

A006

The scope of this Technical Case is limited to the 

works associated with Phase 1 of the ELLP (northern 

terminus at Dalston Junction, southern terminii at 

Crystal Palace, West Croydon and New Cross)
A

A005

A competent PSO will be in 

place prior to the 

commencement of Trial 

Operations

A

A004

LU will be the Infrastructure Manager of ELL 

infrastructure north of New Cross Gate and NR 

will be the Infrastructure Manager of ELL 

infrastructure south of New Cross Gate 

A

A001

The ELL is a Mainline railway 

(ie it will be built to National 

Rail standards)
A

A002

The ELL is electrified 

using the 750V DC 3rd 

Rail system
A

A003

The ELL Infrastructure, ELL Rolling Stock 

and  ELL Operational Principals and 

Practices are delivered by separate 

Contractors/ Groups

St002

Process 

based 

Assurance

G01.01.01.02.01

.01

ELL 

requirements 

capture methods 

are adequate

G01.01.01.02.01.0

3

ELL requirements 

specification 

notations are 

adequate

G01.01.01.02.01.

02

ELL 

requirements 

management 

techniques are 

adequate

Sn011

What evidence 

do we have for 

this?

Sn013

What evidence 

do we have for 

this?

Sn012

What evidence 

do we have for 

this?

Sn134

What evidence 

do we have for 

this?

Sn135

What evidence 

do we have for 

this?

Sn036

What evidence 

do we have for 

this?

G01.01.02.03.02.01.09

Infrastructure Manager 

has all maintenance 

and operating 

arrangements in place

G01.01.02.03.01.01.0

1

RSC has successfully 

completed Rolling 

Stock tests

G01.01.02.03.01.01.03

ELLP Integration Tests 

successfully completed

G01.01.02.0

3.02.01.04

PSO has all 

operating 

arrangement

s in place

Sn052

What 

evidence do 

we have for 

this?

Sn109

What evidence 

do we have for 

this?

G01.01.02.0

3.03.01.02.0

3

Handover 

and 

acceptance 

strategy is 

fully specified

G01.01.02.03.03.

02.02.05

Handover and 

acceptance 

strategy is 

adequate

G01.01.02.03.02.02.02
PSO’s procedures etc 
are adequate for the 
Operational Railway

G01.01.02.0

3.02.01.04.0

2

Operator 

training is 

complete

G01.01.02.03.0

2.01.04.01

Operating 

procedures and 

manuals are 

complete

G01.01.02.03.02.02.01
Infrastructure Manager’s 

procedures etc are 
adequate for the 

Operational Railway

G01.01.02.0

3.02.01.06

Maintenance 

contracts are 

in place

G01.01.02.0

3.02.01.06.0

2

Rolling Stock 

Maintenance 

Contract in 

place

Sn067

What evidence 

do we have for 

this?

G01.01.02.0

3.02.01.06.0

1

Infrastructure 

Maintenance 

Contract in 

place

Sn066

What evidence 

do we have for 

this?

G01.01.02.03.02.02.02

.01
Methods, procedures 

and criteria adequately 
specified for all 

support documentation

Sn086

What evidence 

do we have for 

this?

G01.01.02.03.02.02.

02.02
Manuals, support 
and training are 

provided by 
competent staff 

Sn088

Relevant entries 

within the 

applicable 

competence 

management 

systems

Sn089

Anything else?

Sn087

Roles and 

Identities of staff

Sn090

What evidence 

do we have for 

this?

G01.01.02.03.02.

02.02.03
Adequate training 

facilities are 
available for all 

staff

Sn062

What 

evidence do 

we have for 

this?

G01.01.02.03.02.01.05

ELL has been handed over to 

the Infrastructure Manager 

prior to the commencement of 

Trial Operations

Sn065

What 

evidence do 

we have for 

this?

G01.01.02.0

3.02.01.09.0

6

Maintenance 

training is 

complete

Sn077

What evidence 

do we have for 

this?

Sn071

What 

evidence do 

we have for 

this?

G01.01.02.03.02.02.0

3

Maintenance contracts 

are appropriate and 

effective

G01.01.02.03.

02.02.03.02

Infrastructure 

maintenance 

contract is 

appropriate 

and effective

Sn092

What evidence 

do we have for 

this?

G01.01.02.03.

02.02.03.01

Rolling Stock 

maintenance 

contract is 

appropriate 

and effective

Sn091

What evidence 

do we have for 

this?

G01.01.02.03.01.02.0

3

Rolling Stock tests 

have adequately 

tested the ELL Rolling 

Stock 

G01.01.02.03.01.02.0

1

Test Running has 

adequately tested the 

ELL Railway

G01.01.02.03.01.02.0

2

ELLP Integration 

Tests were adequate 

and appropriate

G01.01.02.03.01.02.02.01
Test procedures, methods, 

cases and criteria are 
adequate and include 
degraded modes of 

operation

Sn055

What evidence 

do we have for 

this?

G01.01.02.03.01.0

2.02.04
Any test tools used 

are adequate; 
including interfaces 

to DRACAS

Sn060

What evidence 

do we have for 

this?

G01.01.02.03.01.02.

02.05
Tests are traceable 

to project level 
requirements

Sn061

What evidence 

do we have for 

this?

G01.01.02.03.01.0

2.02.02
Tests have been 

specified and 
carried out by 

competent staff

Sn057

Relevant entries 

within the ELLP 

competence 

management 

system

Sn059

What evidence 

do we have for 

this?

Sn058

Anything else?

Sn056

Roles and 

Identities of staff

G01.01.02.03.01.02.

02.03
Tests have been 

properly executed 
and test coverage is 

adequate

Sn054

What 

evidence do 

we have for 

this?

Sn035

Level 2 

Infrastructur

e Technical 

Case

Sn039

Level 2 

Rolling 

Stock 

Technical 

Case

C001

Powers granted under the 

relevant TWA orders cannot 

be changed for the duration 

of the ELLP

C002

All infrastructure equipment deployed on the ELL 

infrastructure as part of the ELL infrastucture 

works has been previously granted approvals for 

use on Network Rail Controlled Infrastructure

C003

Stakeholder expectations 

(TfL, NR, LU, DfT, affected 

London Boroughs + others)

C004

The alignment of the ELL utilises 

existing operational or redundant 

railway infrastructure wherever 

practicable

C005

The design and implementation of the 

ELL must take account of the 

particular infrastructure and 

operational interfaces at interchange 

stations 

G01.01.03.01.02

Each attribute is 

addressed at each level 

of requirements 

decomoposition and test

G01.01.02.03.02.01

Direct evidence shows 

that conditions for 

commencement of 

Trial Operations are 

fulfilled

G01.01.02.03.02.02

Backing evidence shows that 

the direct evidence that 

conditions for commencement 

of trial operations are fulfilled is 

trustworthy

G01.01.02.03.02

All conditions necessary 

for  commencement of 

Trial Operations have 

been fulfilled

G01.01.02.0

3.02.01.09.0

5

Any 

outstanding 

faults have 

been 

analysed and 

justified

Sn076

What evidence 

do we have for 

this?

Sn063

What 

evidence do 

we have for 

this?

Sn064

What evidence 

do we have for 

this?

G01.01.02.03.02.02.06
An adequate philosophy 
is in place for confidence 

trials and RAM 
demonstration

Sn097

What evidence 

do we have for 

this?

Sn101

What evidence 

do we have for 

this?

G01.01.02.03.02

.01.03

Training and 

systems support 

facilities are 

adequate

G01.01.02.03.03.01.02.05

The ELL railway  is 

demonstrably safe for 

commencement of revenue 

earning services (full 

operations)

Sn112

Completed 

Infrastructure 

Manager's 

Safety Case

Sn113

Completed 

PSO Safety 

Case

Sn111

Completed 

ELLP Safety 

Case

G01.01.03.02.02

All pre-existing 

components 

included

G01.01.03.02.01

Traceability 

methodology is 

adequate

Matt & Richard’s Argument

G01.01.03.01.01

Each business need can be 

traced through high level 

design to requirements for 

each system and their 

realisation

G01.01.03.02.03

Procedures and 

tools adequate 

to detect loss or 

error

G01.01.02.03.03.0

2.02.03
Completed Safety 

Cases are 
acceptable to 

relevant 
Acceptance Bodies

G01.01.02.03.03.0

2.02.03.01
Completed ELLP 
Safety Case has 
been accepted

Sn123

What evidence 

do we have for 

this?

G01.01.02.03.03.0

2.02.03.02
Completed 

Infrastructure 
Manager’s Safety 
Case has been 

accepted

Sn124

What evidence 

do we have for 

this?

G01.01.02.03.03.0

2.02.03.03
Completed PSO 
Safety Case has 
been accepted

Sn125

What evidence 

do we have for 

this?

G01.01.02.03.02.01.1

0

The ELL railway is 

demonstrably safe for 

conduct of Trial 

Operations

Sn079

Infrastructure 

Manager's 

Trial Ops 

Safety Case

Sn080

PSO's Trial 

Ops Safety 

Case

Sn078

ELLP Trial 

Ops Safety 

Case

G01.01.02.03.02.02.07
Trial Ops Safety Cases 
have been accepted by 

relevant Acceptance 
Bodies

G01.01.02.03.02.0

2.07.01
Trial Ops ELLP 

Safety Case has 
been accepted

Sn098

What evidence 

do we have for 

this?

G01.01.02.03.02.0

2.07.02
Trial Ops 

Infrastructure 
Manager’s Safety 
Case has been 

accepted

Sn099

What evidence 

do we have for 

this?

G01.01.02.03.02.0

2.07.03
Trial Ops PSO 

Safety Case has 
been accepted

Sn100

What evidence 

do we have for 

this?

G01.01.02.03.02.02.08
Methods, procedures 

and criteria are 
adequately specified for 

all operations and 
maintenance activities

G01.01.02.04.02

.01

Confidence trials 

results assessed 

and accepted by 

competent 

persons

Sn131

What evidence 

do we have for 

this?

G01.01.02.04.02.03

RAM demonstration 

results assessed  

and accepted by 

competent persons

Sn133

What evidence 

do we have for 

this?

G01.01.03.01.03

Non-critical 

functions cannot 

degrade system 

performance or 

integrity

G01.01.03.01.0

4

Safety 

requirements 

are separately 

traceable

G01.01.04.02

.02
Configuration 
management 
and change 

control 
processes 

are adequate

G01.01.04.02.
01

Configuration 
management 
and change 

control 
management 

tools are 
adequate

Sn136

What evidence 

do we have for 

this?

G01.01.04.0
2.03

Configuration 
items are 

unambiguou
s and 

consistent

Sn138

What evidence 

do we have for 

this?

Sn003

Functional 

Specification

Sn003

Functional 

Specification

Sn003

Functional 

Specification

Sn003

Functional 

Specification

Sn040

Level 2 

Operations 

Technical 

Case

Sn040

Level 2 

Operations 

Technical 

Case

Sn003

Functional 

Specification

Sn035

Level 2 

Infrastructur

e Technical 

Case

Sn039

Level 2 

Rolling 

Stock 

Technical 

Case

Sn040

Level 2 

Operations 

Technical 

Case

G01.01.05

No function of the ELL 

System interferes with 

any other function of 

the ELL System

G01.01.05.01

Direct 

evidence of 

non-

interference

G01.01.04.02

Backing evidence to 

show that all non-

interference evidence is 

trustworthy

G01.01.05.01.0

1

No function of 

the ELL 

Infrastructure 

interferes with 

any other 

function of the 

ELL 

Infrastructure or 

with any 

functions of the 

ELL Rolling 

Stock or 

Operations

G01.01.05.01.0

2

No function of 

the ELL Rolling 

Stock interferes 

with any other 

function of the 

ELL Rolling 

Stock or with 

any functions of 

the ELL 

Infrastructure or 

Operations

G01.01.05.01.0

3

No function of 

ELL Operations 

interferes with 

any other 

function of ELL 

Operations or 

with any 

functions of the 

ELL Rolling 

Stock or 

Infrastructure

Sn035

Level 2 

Infrastructur

e Technical 

Case

Sn039

Level 2 

Rolling 

Stock 

Technical 

Case

Sn040

Level 2 

Operations 

Technical 

Case

G01.01.05.02.0

1

Infrastructure 

non-interference 

evidence is 

trustworthy

G01.01.05.02.0

2

Rolling Stock 

non-interference 

evidence is 

trustworthy

G01.01.05.02.0

3

Operations non-

interference 

evidence is 

trustworthy

Sn035

Level 2 

Infrastructur

e Technical 

Case

Sn039

Level 2 

Rolling 

Stock 

Technical 

Case

Sn040

Level 2 

Operations 

Technical 

Case

Requirements are 

traceable

Process argument

Consistent set of 

arguments and 

evidence exists

Non-interference 

argument

Requirements are 

satisfied

Requirements are 

valid

The developing Level 1 Product GSN argument - 2006

Technical Cases – Wood for the Trees



G01

Fully operational ELL System 

(East London Railway)

G01.01

In service the ELL 

System exhibits the 

expected behaviour

St001

Product 

based 

Assurance

G01.01.04

A Consistent set of arguments 

and evidences are available for 

assessment

G01.01.02

ELL System 

Requirements 

are satisfied

G01.01.02.01

Requirements 

satisfied: 

SYSTEM 

DESIGN

G01.01.02.02

Requirements satisfied: 

CONSTRUCTION/

MANUFACTURE

G01.01.02.03

Requirements 

satisfied: 

Assembly/ 

Integration

G01.01.02.04

ELL System requirements are fully 

sustainable in railway OPERATIONS 

and MAINTENANCE (ie the ELL 

System (ELR) will continue to fulfil its 

requirements after handover to its 

Operators and Maintainers)

G01.02

The IPT has developed and applied 

an appropriate set of controlling 

processes and procedures that are 

individually appropriate to their 

purpose 

G01.01.04.01

Direct 

evidence of 

configuration 

consistency

G01.01.04.02

Backing evidence to show 

that all configuration 

consistency evidence is 

trustworthy

G01.01.02.01.01.01.01

A complete and 

consistent of 

requirements is available 

for the Infrastructure

G01.01.02.01.01.01

The Infrastructure 

Requirements are 

satisfied in Design 

G01.01.02.01.01.03

The Operations 

Requirements are satisfied 

by activities conducted 

during the Design Phase

G01.01.02.01.01.04

The Rolling Stock 

Requirements are 

satisfied in Design 

G01.01.02.01.01.04.

02

The Rolling Stock 

design satisfies the 

Rolling Stock 

requirements

G01.01.02.01.01.02.01

All interfaces between 

disparate elements of 

the ELL System have 

been identified

G01.01.02.01.01.02

The ELL System 

Interface 

Requirements are 

satisfied in Design 

G01.01.02.01.01.02.02

Requirements for all 

interfaces between 

disparate elements of the 

ELL System have been 

specified

G01.01.02.01.01.02.03

The requirements specified for ELL 

System interfaces have been fully 

addressed within management 

processes.

G01.01.02.02.01.01

The ELL Infrastructure 

has been implemented 

fully in accordance with 

its Design 

G01.01.02.02.01.04

The ELL Operations 

Requirements have been fully 

addressed within the developed 

processes and procedures

G01.01.02.02.01.03

The ELL Rolling Stock 

has been implemented 

fully in accordance with 

its Design 

G01.01.02.02.01.02

The ELL Interface 

Requirements are 

satisfied in Construction/ 

Manufacture 

G01.01.02.01.01.03.01

A complete and 

consistent set of 

Operations 

Requirements is 

available

G01.01.02.01.01.03.02

Implementation of the 

Operations 

Requirements is 

adequately planned 

G01.01.02.01.01.01.02

The Infrastructure 

design satisfies the 

Infrastructure 

requirements

G01.01.02.01.01.04.01

A complete and 

consistent of 

requirements is available 

for the Rolling Stock

G01.01.01

ELL System  

Requirements are 

valid

G01.01.01.02.07

Operating concepts have 

been developed by 

representative and 

competent staff 

G01.01.01.02.04

The project scope has been 

agreed by the stakeholders and 

other parties with an influencing 

interest

G01.01.01.02.02

Business needs 

have been validated 

by the principal 

stakeholders

G01.01.01.01.01

A necessary and sufficient set of 

business-oriented requirements 

exists, which fully describe the 

operation and performance 

required of the ELL systems

G01.01.01.01.03

These requirements adequately 

describe operating concepts, 

project scope, overall systems 

architecture and system safety 

requirements G01.01.01.02.05

The requirements have 

been validated using 

different processes to 

those used to derive them

G01.01.01.02.01

The requirements 

determination/ derivation 

processes etc are adequate

G01.01.01.02.03

All ELL System 

requirements 

were produced 

and validated by 

competent staff 

G01.01.01.02.06

Tools used for 

requirements capture 

are adequate for the 

purpose 

Sn009

NR Workshop 

of 05 March 

2003

Sn011

Signatories to 

Development 

Remit & 

Functional 

Specification

G01.01.01.01.02

A project 

requirements 

baseline has 

been established 

Sn007

Level 1 

Requirements 

Baselines(s)

Sn008

Evidence that 

Baseline(s) are under 

configuration and 

change control
G01.01.01.01.01.01

There is a complete set 

of requirements for the 

ELL System - including 

safety requirements
G01.01.01.01.01.02

ELL System requirements 

are under effective change 

control and configuration 

managementSn002

ELL 

Development 

Remit

Sn006

Evidence that 

requirement 

documents are under 

configuration and 

change control

Sn005

Previous versions 

of Requirements 

Specification 

documents

Sn014

Outputs from 

operations 

workshops

Sn015

Other Evidence of 

review of High Level 

Requirements 

documents

Sn016

NR & LU 

comments on DR, 

FS & PDS

Sn030

Authorship of 

operating 

concepts

Sn031

Relevant entries 

in ELLP 

competence 

management 

system

Sn021

Signed Codes of 

Construction 

Practice

Sn022

LU & TfL sign-off of 

Development 

Remit and 

Functional Spec.

Sn024

Patronage, and 

Passenger Flow 

Modelling

Sn023

Dwell Time, 

Sectional 

Running Time 

and Punctuality 

Modelling

Sn025

Green Headway & 

Timetable 

Performance 

Modelling, Traction 

Power requirements 

Modelling

Sn018

Relevant entries 

from ELLP 

competence 

management 

system

Sn019

Identities of 

Modellers 

Sn017

Authorship of high 

level requirements

Sn028

ELLP RIMS is 

used for 

requirements 

capture

Sn029

History of 

successful use in 

Rail and other 

industries

G01.01.01.01

Direct evidence 

shows that 

requirements 

are valid

G01.01.01.02

Backing evidence shows 

that the direct evidence 

that the requirements are 

valid is trustworthy

Sn020

Network Rail - 

CRG Agreements

G01.01.02.04.01

Direct evidence shows that the 

ELL System (ELR) will continue 

to fulfill its requirements after 

handover to its Operators 

G01.01.02.04.02

Backing evidence shows that the direct 

evidence that ELL System (ELR) will 

continue to fulfill its requirements after 

handover to its Operators is trustworthy

G01.01.02.03.02.01.06
Maintenance and 
logistic support 

facilities are in place

G01.01.02.03.02.01.07
Fault reporting and 

performance 
monitoring systems 

are in place

G01.01.02.03.02.02.03
All maintenance and 
logistics activities are 

specified by competent 
personnel 

G01.01.02.03.02.02.04
All fault and 

performance monitoring 
tools are effective and 

reliable

G01.01.04.01.01

All Project Objects  

offered as a source 

of evidence are 

under effective 

configuration 

control

G01.01.01.02.05.01

Modelling 

undertaken to 

validate 

requirements

G01.01.02.01.01

Direct evidence 

shows that 

Requirements are 

satisfied in Design

G01.01.02.01.02

Backing evidence shows 

that the direct evidence that 

Requirements are satisfied 

in Design is trustworthy

G01.01.02.01.02.01

Initial SDR is 

undertaken

Sn041

Initial SDR 

Report

G01.01.02.01.02.02

Follow-up SDR is 

undertaken

Sn043

Follow-up 

SDR Report

Sn042

Follow-up 

SDR Plan

G01.01.02.02.01

Direct evidence is available 

to show that Requirements 

are satisfied in 

Construction/ Manufacture

G01.01.02.02.02

Backing evidence is available to show 

that the direct evidence that 

Requirements are satisfied in 

Construction/ Manufacture is trustworthy

G01.01.02.02.02.01

.01

SATRR has been 

undertaken 

successfully

Sn049

SATRR 

Report

Sn048

SATRR 

Plan

G01.01.02.03.01

Integration and test of overall ELL 

system including all railway systems 

completed satisfactorily (ie Test 

Running has been satisfactorily 

completed)

G01.01.02.03.01.01.03

Dynamic Rolling Stock 

Testing has been 

successfully completed

G01.01.02.03.01.01

Direct evidence shows 

that Test Running has 

been completed 

satisfactorily 

G01.01.02.03.02.01.09

IPT (Operations Directorate) has 

obtained relevant permissions and 

agreements for commencement of 

Trial Operations on the core route

G01.01.02.03.01.02

Backing evidence shows 

that the direct evidence 

of completion of Test 

Running is trustworthy

G01.01.02.03.03

Operational readiness 

assessments show 

operations can 

commence

G01.01.02.03.03.01

Trial Operations on the core route 

show that system function and 

performance meet ELL System 

requirements for operations on the 

core route

G01.01.02.03.03.02

Passenger services on 

the core route can 

commence

G01.01.02.03.03.01.02

Backing evidence shows that the 

direct evidence that system 

function and performance meet 

ELL System requirements for 

operations on the core route is 

trustworthy

G01.01.02.03.03.01.01

There is direct evidence 

that system function and 

performance meet ELL 

System requirements for 

operations on the core 

route

G01.01.02.03.03.01

.01.01

All emergency 

procedures for the 

core route have 

been trialled 

successfully

G01.01.02.03.03.01

.01.02

All contingency 

plans for the core 

route have been 

trialled successfully

Sn072

Agreements with 

statutory 

authorities and 

relevant 

stakeholders

G01.01.02.03.03.01.02.03

All aspects of the Trial 

Operations trials have 

been undertaken by 

competent staff

Sn085

Relevant entries 

within the ELLP 

competence 

management 

system

Sn087

Trial Operations 

Trials Records & 

Trials Results

Sn086

Roles and 

identities of trial 

result acceptors

Sn084

Roles and 

identities of trials 

staff

G01.01.02.03.03.01.02.01
Trials have been properly 

executed and trial 
coverage is adequate

A

A006

The scope of this Technical Case is limited to the 

works associated with Phase 1 of the ELLP (northern 

terminus at Dalston Junction, southern termini at 

Crystal Palace, West Croydon and New Cross)

A

A004

LU will be the Infrastructure Manager of ELL 

infrastructure north of New Cross Gate and NR 

will be the Infrastructure Manager of ELL 

infrastructure south of New Cross Gate 

St002

Process 

based 

Assurance

G01.01.01.02.01.01

ELL requirements 

capture methods 

are adequate

G01.01.01.02.01.03

ELL requirements 

specification 

notations are 

adequate

G01.01.01.02.01.02

ELL requirements 

management 

techniques are 

adequate

Sn012

Requirements 

capture is 

supported by a 

tool

Sn013

Unique 

identification of 

requirements 

and their 

sources

Sn108

Livelink EDMS 

CM 

Enhancement 

Requirements 

Report

Sn034

Interfaces Register, 

Interface Architecture, 

Interface Definition, 

Ops& Business Systems 

Interfaces, New Cross 

Gate Interfaces

G01.01.02.03.02.01.08.

01

Maintenance Plans, 

Manuals, Schedules 

etc. have been adopted 

by the Infrastructure 

Maintainer

G01.01.02.03.01.01.01

Joint Proving Testing 

has been successfully 

completed

G01.01.02.03.01.01.04

Specific ELLP required 

testing has been 

successfully completed

G01.01.02.03.02.01.03

Infrastructure Manager 

has all operating 

arrangements in place

G01.01.02.03.02.

02.02

PSO’s procedures 

etc are 

appropriate for 

the Operational 

Railway

G01.01.02.03.02.02

.01

Infrastructure 

Manager’s 

operations 

procedures etc are 

appropriate for the 

Operational Railway

G01.01.02.03.02.01.04

Maintenance contracts 

are in place

Sn062

Acceptance 

Documentation/

Certification

Sn063

Permissions from 

and Agreements 

with statutory 

authorities, relevant 

stakeholders and 

neighbours

G01.01.02.03.02.02.08

Maintenance contracts 

are appropriate and 

effective

G01.01.02.03.01.02.04

Specific ELLP required 

testing was adequate 

and appropriate

G01.01.02.03.01.02.04.01
Test procedures, methods, 

cases and criteria are 
adequate and include 

degraded and emergency 
modes of operation

Sn055

Relevant ELLP 

& ITC Review 

records

G01.01.02.03.01.02

.04.04
Any test tools used 

are adequate; 
including interfaces 

to DRACAS

G01.01.02.03.01.02.

04.05
Specific ELLP 

required tests are 
traceable to ELL 

System requirements

Sn133

Demonstration 

through the 

ELLP RIMS

G01.01.02.03.01.02.04.02
All aspects of the specific 
ELLP required tests have 

been undertaken by 
competent staff

Sn057

Relevant entries 

within the ELLP 

competence 

management system

Sn059

Relevant test 

results etc

Sn058

Roles and 

Identities of test 

result acceptors

Sn056

Roles and 

Identities of 

testing staff

G01.01.02.03.01.02.

04.03
Tests have been 
properly executed 

and test coverage is 
adequate

Sn053

Acceptance 

of Test 

Results by 

ELLP

C001

Powers granted under the 

relevant TWA orders cannot 

be changed for the duration 

of the ELLP

C002

All infrastructure equipment deployed on the ELL 

infrastructure as part of the ELL infrastucture works 

has been previously granted approvals for use on 

Network Rail Controlled Infrastructure

C003

Stakeholder expectations (TfL, NR, 

LU, DfT, affected London Boroughs 

+ others)

C004

The alignment of the ELL utilises 

existing operational or redundant 

railway infrastructure wherever 

practicable

C005

The design and implementation of the 

ELL must take account of the particular 

infrastructure and operational 

interfaces at interchange stations 

G01.01.02.03.02.01

Direct evidence shows 

that conditions for 

commencement of Trial 

Operations on the core 

route are fulfilled

G01.01.02.03.02.02

Backing evidence shows that 

the direct evidence that 

conditions for commencement 

of Trial Operations on the core 

route are fulfilled is trustworthy

G01.01.02.03.02

All conditions necessary 

for  commencement of 

Trial Operations on the 

core route have been 

fulfilled

G01.01.02.03.02.01.01

Training and systems 

support facilities are 

adequate

G01.01.04.02.02
Configuration Management 

and Change Control 
processes are adequate

G01.01.04.02.01
Configuration 

Management and 
Change Control 

tools are adequate

Sn103

CM System 

Strategy & 

Plan 

G01.01.04.02.04
Configuration items 

are uniquely 
identifiable

Sn115

Demonstration 

through the 

EDMS

G01.01.05

No function of the ELL System 

interferes with any other function of the 

ELL System, with any function of any 

other Rail Operators’ systems or with 

any adjacent non-railway infrastructure, 

premises or persons

G01.01.05.01

Direct evidence of 

non-interference

G01.01.05.02

Backing evidence to 

show that all non-

interference evidence is 

trustworthy

G01.01.05.01.01

No function of the ELL 

Infrastructure interferes 

with any other function of 

the ELL Infrastructure or 

with any functions of the 

ELL Rolling Stock or 

Operations

G01.01.05.01.03

No function of the ELL 

Rolling Stock interferes 

with any other function of 

the ELL Rolling Stock or 

with any functions of the 

ELL Infrastructure or 

Operations

G01.01.05.01.07

No function of ELL 

Operations interferes 

with any other function of 

ELL Operations or with 

any functions of the ELL 

Rolling Stock or 

Infrastructure

G01.01.05.02.01

Infrastructure 

non-interference 

evidence is 

trustworthy

G01.01.05.02.02

Rolling Stock 

non-interference 

evidence is 

trustworthy

G01.01.05.02.0

4

Operations non-

interference 

evidence is 

trustworthy

G01.01.02.03.02.01.02

PSO has all operating 

arrangements in place

G01.01.02.03.02.02.05

Infrastructure Maintenance 

Plans, Manuals, Schedules 

etc. are appropriate for the 

Operational Railway

G01.01.05.01.02

No function of the ELL Infrastructure 

interferes with any functions of Network 

Rail, DLR, Tramlink or LU Infrastructure 

or with any functions of the Rolling Stock 

of adjacent mainline or light rail train 

operators or with any functions of 

Network Rail or LU Operations

G01.01.05.01.06

No function of the ELL Rolling Stock 

interferes with any functions of the 

Rolling Stock of adjacent mainline or 

light rail train operators or with any 

functions of Network Rail, DLR, 

Tramlink or LU Infrastructure or with 

any functions of Network Rail or LU 

Operations

G01.01.05.01.08

No function of ELL Operations 

interferes with any functions of Network 

Rail or LU Operations or with any 

functions of LU Rolling Stock or the 

Rolling Stock of adjacent mainline train 

operators or with any functions of 

Network Rail or LU Infrastructure 

REQUIREMENTS 

TRACEABILITY 

ARGUMENT
REQUIREMENTS 

VALIDITY 

ARGUMENT

CONFIGURATION 

CONSISTENCY 

ARGUMENT NON-INTERFERENCE 

ARGUMENT

REQUIREMENTS SATISFACTION 

ARGUMENT

REQUIREMENTS 

SATISFIED IN 

CONSTRUCTION

/MANUFACTURE

REQUIREMENTS SATISFIED IN DESIGN

REQUIREMENTS 

SATISFIED IN 

OPERATIONS & 

MAINTENANCE

TEST RUNNING

READINESS FOR TRIAL OPERATIONS ON THE CORE ROUTE

REQUIREMENTS SATISFIED

IN ASSEMBLY/INTEGRATION

TRIAL OPERATIONS & READINESS FOR 

PASSENGER OPERATIONS

G01.01.05.01.04

No function of the ELL 

System interferes with any 

function of adjacent utilities 

or with any adjacent non-

railway structures, premises 

or statutory undertakings

G01.01.05.01.05

No function of the ELL 

System is detrimental to 

the livelihoods, wellbeing 

or quality of life of any of 

the ELL’s non-railway 

neighbours

G01.01.05.02.03

ELLP Stakeholder Management 

and Planning and Consents staff 

are competent

Sn123

Identities of ELLP 

Stakeholder Management 

and Planning and Consents 

staff responsible for making/

agreeing Planning 

Conditions etc

Sn124

Relevant entries 

in ELLP 

competence 

management 

system

G01.01.03

ELL System 

Requirements are 

traceable 

G01.01.03.01

Direct evidence to show 

that all ELL System 

Requirements are 

traceable

G01.01.03.02

Backing evidence to show 

that all Requirements 

traceability direct evidence is 

trustworthy

G01.01.03.02.03

Requirements 

Management 

staff are 

competent

G01.01.03.02.02

Traceability 

methodology is 

adequate

G01.01.03.01.01

Each business need 

can be traced to 

requirements for each 

Level 2 system

G01.01.03.01.02

ELL System 

safety 

requirements are 

traceable

G01.01.03.02.01

Requirements 

Management 

Tool is adequate 

for its purpose

G01.01.03.01.01.01

Each Level 2 

requirement is 

traceable to an ELL 

System requirement

G01.01.03.01.01.03

ELL System 

requirement sources 

are identified and 

recorded

G01.01.03.01.01.02

Orphaned 

requirements are 

identified

Sn131

Requirements 

Inclusion 

Report

Sn132

Demonstration 

through the 

ELLP RIMS

Sn128

Identities of 

Requirements 

Management 

Team

Sn129

Relevant entries 

in ELLP 

competence 

management 

system

Sn029

History of 

successful use in 

Rail and other 

industries
Sn126

Requirements 

Database 

Architecture 

Report

Sn127

Configuration 

Management 

System 

Sn125

Requirements 

Management 

Procedures

G01.01.04.02.03

ELLP Change 

Control and 

Configuration 

Management staff 

are competent

Sn111

Identities of 

ELLP CM and 

Change 

Managment 

Staff 

Sn112

Relevant entries 

in ELLP 

competence 

management 

system

G01.01.04.02.05

Configuration 

Management and 

Change Control are 

undertaken correctly 

and consistently by 

ELLP staff

Sn118

Quality Audits of  the 

ELLP's application of 

its Configuration 

Management and 

Change Control 

systems

Sn116

CM Training 

required by the 

CM 

Implementation 

Plan

G01.01.04.02.04.
01

All CIs have 
unique Livelink 

Numbers

G01.01.04.02.04.
02

All CIs are stored 
in Livelink

Sn113

EDMS 

Procedure

Sn114

EDMS Reference 

Number Control 

Spreadsheet

Sn106

Configuration 

Management 

Guidance 

Documents

G01.01.04.02.06
Configuration Status 

Accounting and 
Configuration Audits 

are undertaken

Sn120

Configuration 

Status Accounting 

and Configuration 

Audit Plans

Sn107

CM 

Implementation 

Plan

G01.01.04.02.01.
01

Change Control 
is supported by 
the use of an 
appropriate 

software tool

Sn109

Change Control 

Excel 

Spreadsheet

Sn121

Records from 

Configuration 

Status Accounting 

and Configuration 

Audits

Sn107

CM 

Implementation 

Plan

Sn104

CM Metadata 

within EDMS 

Sn105

CM Attributes 

on Document 

Release Form

Sn117

CM Briefings for 

all ELLP staff

Sn126

Requirements 

Database 

Architecture 

Report

Sn125

Requirements 

Management 

Procedures

Sn003

ELL 

Functional 

Specification

Sn004

ELL Project 

Design 

Specification

Sn125

Requirements 

Management 

Procedures

G01.01.02.01.02.04

SDR baseline has been 

established

Sn044

SDR baseline

G01.01.01.02.05.02

System 

Requirements 

Review (SRR) has 

been undertaken

Sn040

SRR Report

G01.01.02.01.02.03

Processes exist for the 

definition, clarification 

and management of 

complex interfaces

Sn047

Workshop 

ReportsSn046

Meeting 

Minutes

G01.01.02.01.02.03.02

Technical Interface 

Workshops are held
G01.01.02.01.02.03.01

Technical Interface 

Meetings are held

G01.01.02.03.01.01.02

Dynamic Infrastructure 

Testing has been 

successfully completed

G01.01.02.03.01.02.03

Dynamic Rolling Stock 

Testing was adequate and 

appropriate

G01.01.02.03.01.02.01

Joint Proving Testing was 

adequate and appropriate

G01.01.02.03.01.02.02

Dynamic Infrastructure 

Testing was adequate and 

appropriate

Sn054

Relevant 

Procedures etc

Sn060

Relevant ELLP 

& ITC Review 

records

Sn028

ELLP RIMS is 

used for 

requirements 

capture

Sn137

Level 2 

Infrastructure 

Technical Case -

Test Running 

Submission

Sn110

Configuration 

Management/  

Change Control 

arguments within the 

ELLP Process 

Technical Case

Sn003

ELL 

Functional 

Specification

Sn003

ELL 

Functional 

Specification

Sn033

Level 2 

Infrastructure 

Technical Case - 

Product 

Specification 

Submission

Sn001

ELLP 

Processes 

Technical 

Case

Sn003

ELL 

Functional 

Specification

Sn003

ELL 

Functional 

Specification

Sn032

Infrastructure Reqs 

within the PDS, ELL 

Infrastructure 

Requirements - 

Technical, EWIR-T, 

MWIR-T, etc

Sn032

Infrastructure Reqs 

within the PDS, ELL 

Infrastructure 

Requirements - 

Technical, EWIR-T, 

MWIR-T, etc

Sn039

Operations 

Requirements 

within Ops & 

Control Strategy 

and PDS

Sn035

Rolling Stock 

Requirements 

within PDS,

RSR-T

Sn035

Rolling Stock 

Requirements 

within PDS,

RSR-T

Sn037

Level 2 Rolling 

Stock Technical 

Case - Product 

Specification 

Submissio

Sn135

Level 2 Rolling 

Stock Technical 

Case - Integration 

Submission

Sn038

Level 2 Operations 

Technical Case - 

Product 

Specification 

Submission

Sn136

Level 2 

Operations 

Technical Case - 

Integration 

Submission

Sn122

ELLP Planning 

Conditions, 

Consents etc

G01.01.01.01.03.01

Operations 

Workshops have 

been conducted

Key to Colour Coding of Solutions

SnXXX

Description

Solution that consists of a “Living” document or 

“Ongoing” process (i.e the evidence exists and is 

available but is subject to continual change or 

update throughout the existence of the ELLP).

SnXXX

Description

Solution that is in progress (the activities that 

will lead to the generation of the relevant 

evidence are underway or the relevant evidence 

is partially available or the relevant set of 

evidences is not fully populated).

SnXXX

Description

Solution that is fulfilled (i.e all relevant evidence is 

complete, available and under change control and 

configuration management, where applicable)

SnXXX

Description

Solution that is not available (i.e. the evidence has 

been generated but its location is presently 

unknown)

SnXXX

Description

Solution that has not been started (i.e.the activities 

that will lead to the generation of the relevant 

evidence have not yet commenced)

Sn064

Infrastructure 

Manager’s 

interim Safety 

Authorisation

Sn065

PSO's Safety 

Certification

G01.01.02.03.02.02

.07

Depot Operator’s 

train operations 

procedures etc are 

appropriate for the 

Carriage Servicing 

Depot

St003

Trials on the core route 

against requirements 

within the Development 

Remit and Functional 

Specification

G01.01.02.03.02.01.11

All arrangements are in 

place for train 

operations in New 

Cross Gate Depot

G01.01.02.03.02.01.02

.01

PSO's arrangements 

for normal operations 

are in place

G01.01.02.03.02.01.02

.02

PSO's contingency and 

emergency plans are in 

place

G01.01.02.03.02.01.03

.01

Infrastructure 

Manager's 

arrangements for 

normal operations are  

in place

G01.01.02.03.02.01.03

.02

Infrastructure 

Manager's contingency 

and emergency plans 

are in place

G01.01.02.03.02.01.11.01

Depot Operator has all 

train operating 

arrangements in place for 

the Carriage Servicing 

Depot

G01.01.02.03.02.01.11.02

Rolling Stock Maintainer 

has all train operating 

arrangements in place for 

the Maintenance Facility

G01.01.02.03.02.01.05

ELL System (ELR) has been 

successfully handed over to and 

accepted by its Operators and 

Maintainers prior to the commencement 

of Trial Operations on the core route 

G01.01.02.03.02.01.08

Maintenance Plans, 

Manuals, Schedules 

etc. have been adopted 

by the Maintainers

G01.01.02.03.02.01.08.

02

Maintenance Plans, 

Manuals, Schedules 

etc. have been adopted 

by the Rolling Stock 

Maintainer

G01.01.02.03.03.01.01.

03

Analysis of results 

shows that the 

requirements within the 

Development Remit and 

Functional Specification 

have been met

Sn075

ELLP 

Acceptance 

Documentation/

Certification

G01.01.02.03.03.

02.01.01

Trial Operations 

on the core route 

have been 

completed 

successfully

G01.01.02.03.03.02.01

There is direct 

evidence that 

passenger services on 

the core route can 

commence

G01.01.02.03.03.02.02

Backing evidence shows 

that the direct evidence that 

passenger services on the 

core route can commence is 

trustworthy

G01.01.02.03.02.

02.10
Performance 
monitoring 

systems are 
suitable for their 

intended purpose

G01.01.02.03.02.

02.09

Fault reporting 

systems are 

suitable for their 

intended purpose

G01.01.02.03.02.02.06

Rolling Stock 

Maintenance Plans, 

Manuals, Schedules etc. 

are appropriate for the 

Operational Railway

G01.01.02.03.03.02.

02.01

Completion of Trial 

Operations on the 

core route has been 

agreed by competent 

persons

Sn089

Roles, 

responsibilities and 

identities of 

relevant persons

G01.01.02.03.03.02.

02.02

Acceptance of 

completion of all 

outstanding snagging 

items has been 

undertaken by 

competent staff

Sn091

Relevant entries 

within the ELLP 

competence 

management 

system

Sn090

Roles and 

Identities of 

accepting staff

G01.01.02.03.03.05

Passenger services on 

the full route can 

commence

Sn061

Agreements with 

statutory authorities, 

relevant 

stakeholders and 

neighbours

G01.01.02.03.03

.05.01.02

Start of 

operations on 

the full route has 

been agreed

G01.01.02.03.03.05.01

There is direct 

evidence that 

passenger services on 

the full route can 

commence

G01.01.02.03.03.05.02

Backing evidence shows 

that the direct evidence that 

passenger services on the 

full route can commence is 

trustworthy

G01.01.02.03.03.05.

02.02

Start of operations 

on the full route has 

been agreed by 

appropriate persons

Sn068

Roles, 

responsibilities and 

identities of relevant 

persons

Sn039

Operations 

Requirements 

within Ops & 

Control Strategy 

and PDS

Sn092

Agreements with 

statutory authorities, 

relevant 

stakeholders and 

neighbours

G01.01.02.03.03

.02.01.05

Start of 

operations on 

the core route 

has been agreed

G01.01.02.03.

03.02.01.02

All outstanding 

snagging 

items have 

been cleared

Sn076

Completed and 

accepted 

snagging lists

G01.01.02.03.03.02.

02.03

Start of operations 

on the core route 

has been agreed by 

appropriate persons

Sn093

Roles, 

responsibilities and 

identities of relevant 

persons
Sn074

Agreements with 

statutory 

authorities and 

relevant 

stakeholders

Sn073

Agreements with 

statutory 

authorities and 

relevant 

stakeholders

G01.01.02.03.03.02

.01.04

There is a defined 

strategy for the start 

of revenue earning 

passenger services

Sn036

Start of Service 

Strategy

G01.01.02.03.03.02.02.

04

Strategy for the start of 

revenue earning 

passenger services has 

been developed by 

competent persons

Sn077

Identities of 

members of the 

Start of Service 

Workgroup

Sn078

Relevant entries 

within the ELLP 

competence 

management 

system

G01.01.02.03.02.01.19

Snagging items that would 

prevent commencement of Trial 

Operations on the core route 

have been cleared

Sn088

Completed and 

accepted 

snagging lists

G01.01.02.03.02.01.12

Breakdown and 

recovery arrangements 

have been agreed

Sn094

Agreements for 

breakdown and 

recovery 

arrangements

G01.01.02.03.02.01.13

All training required for 

Operations has been 

provided (including 

training for LFEPA)

Sn138

Level 2 Rolling 

Stock Technical 

Case - Test 

Running 

Submission

Sn139

Level 2 

Operations 

Technical Case - 

Test Running 

Submission

G01.01.02.03.02.01.14

Operators’ staffing 

resources are sufficient 

for Trial Operations on 

the core route

G01.01.02.03.02.01.15
Maintenance Plans, 

Manuals, Schedules etc. 
have been produced and 

are available

G01.01.02.03.02.01.16

Track Access 

Arrangements have been 

finalised and agreed

G01.01.02.03.02.01.17

Warranty 

arrangements have 

been agreed and are in 

place

G01.01.02.03.02.02.11

Acceptance of completion of 

snagging items that would prevent 

commencement of Trial Operations 

on the core route has been 

undertaken by competent staff

Sn097

Relevant entries 

within the ELLP 

competence 

management 

system

Sn096

Roles and 

Identities of 

accepting staff

G01.01.02.03.02.01.18

Engineering Access 

Strategy is in place

Sn095

Engineering 

Access 

Strategy

G01.01.02.03.02.02.13

Track Access 

Arrangements are 

appropriate for the 

Operational Railway

G01.01.02.03.02.02.12

Breakdown and recovery 

arrangements are 

appropriate for the 

Operational Railway

G01.01.02.03.02.02.14

Engineering Access 

Strategy is appropriate for 

the Operational Railway

G01.01.02.03.02.02.15

Warranty arrangements 

are appropriate for the 

Operational Railway

G01.01.02.03.03.02

.01.06

Operators’ staffing 

resources are 

sufficient for start of 

operations on the 

core route

Sn141

Level 2 

Operations 

Technical Case - 

Trial Operations 

Submission

G01.01.02.03.03.02

.01.03

Core route station 

commercial systems 

are fully operational

G01.01.02.03.

03.02.01.07

Station fault 

reporting 

system is 

operational

Sn098

Operational fault 

reporting system 

for stations

G01.01.02.03.03.02

.01.03.01

Core route station 

commercial systems 

have been correctly 

installed

G01.01.02.03.03.02

.01.03.02

Core route station 

commercial systems 

have been fully 

tested

G01.01.02.03.03.02

.01.03.03

Core route station 

commercial systems 

have been accepted 

by TfL

Sn099

Station commercial 

systems installer’s 

installation records

Sn100

Station commercial 

systems installer’s 

testing records

Sn101

TfL acceptance 

certification for 

installed station 

commercial 

systems  

G01.01.02.03.02.01.15.01
Infrastructure 

Maintenance Plans, 
Manuals, Schedules etc. 
have been produced and 

are available

G01.01.02.03.02.01.15.02
Rolling Stock Maintenance 

Plans, Manuals, 
Schedules etc. have been 

produced and are 
available

G01.01.02.03.02.02.16
All maintenance and 
logistics activities are 

performed by competent 
personnel 

Sn087

Trial Operations 

Trials Records & 

Trials Results

G01.01.02.03.02.02.03
All maintenance and 
logistics activities are 

specified by competent 
personnel 

G01.01.02.03.02.02.04
All fault and performance 

monitoring tools are 
reliable

G01.01.02.03.02.02.05

Infrastructure Maintenance 

Plans, Manuals, Schedules 

etc. are appropriate for the 

Operational Railway

G01.01.02.03.02.02.06

Rolling Stock Maintenance 

Plans, Manuals, Schedules 

etc. are appropriate for the 

Operational Railway

G01.01.02.03.02.02.08

Maintenance contracts 

are appropriate and 

effective

Sn134

Level 2 

Infrastructure 

Technical Case - 

Integration 

Submission

Sn134

Level 2 

Infrastructure 

Technical Case - 

Integration 

Submission

Sn135

Level 2 Rolling 

Stock Technical 

Case - Integration 

Submission

Sn136

Level 2 

Operations 

Technical Case - 

Integration 

Submission

Sn033

Level 2 

Infrastructure 

Technical Case - 

Product 

Specification 

Submission

Sn033

Level 2 

Infrastructure 

Technical Case - 

Product 

Specification 

Submission

Sn037

Level 2 Rolling 

Stock Technical 

Case - Product 

Specification 

Submissio

Sn037

Level 2 Rolling 

Stock Technical 

Case - Product 

Specification 

Submission

Sn038

Level 2 Operations 

Technical Case - 

Product 

Specification 

Submission

Sn038

Level 2 Operations 

Technical Case - 

Product 

Specification 

Submission

Sn137

Level 2 

Infrastructure 

Technical Case -

Test Running 

Submission

Sn137

Level 2 

Infrastructure 

Technical Case -

Test Running 

Submission

Sn137

Level 2 

Infrastructure 

Technical Case -

Test Running 

Submission

Sn137

Level 2 

Infrastructure 

Technical Case -

Test Running 

Submission

Sn137

Level 2 

Infrastructure 

Technical Case -

Test Running 

Submission

Sn137

Level 2 

Infrastructure 

Technical Case -

Test Running 

Submission

Sn137

Level 2 

Infrastructure 

Technical Case -

Test Running 

Submission

Sn137

Level 2 

Infrastructure 

Technical Case -

Test Running 

Submission

Sn137

Level 2 

Infrastructure 

Technical Case -

Test Running 

Submission

Sn137

Level 2 

Infrastructure 

Technical Case -

Test Running 

Submission

Sn137

Level 2 

Infrastructure 

Technical Case -

Test Running 

Submission

Sn137

Level 2 

Infrastructure 

Technical Case -

Test Running 

Submission

Sn137

Level 2 

Infrastructure 

Technical Case -

Test Running 

Submission

Sn138

Level 2 Rolling 

Stock Technical 

Case - Test 

Running 

Submission

Sn138

Level 2 Rolling 

Stock Technical 

Case - Test 

Running 

Submission

Sn138

Level 2 Rolling 

Stock Technical 

Case - Test 

Running 

Submission

Sn138

Level 2 Rolling 

Stock Technical 

Case - Test 

Running 

Submission

Sn138

Level 2 Rolling 

Stock Technical 

Case - Test 

Running 

Submission

Sn138

Level 2 Rolling 

Stock Technical 

Case - Test 

Running 

Submission

Sn138

Level 2 Rolling 

Stock Technical 

Case - Test 

Running 

Submission

Sn138

Level 2 Rolling 

Stock Technical 

Case - Test 

Running 

Submission

Sn139

Level 2 

Operations 

Technical Case - 

Test Running 

Submission

Sn139

Level 2 

Operations 

Technical Case - 

Test Running 

Submission

Sn139

Level 2 

Operations 

Technical Case - 

Test Running 

Submission

Sn139

Level 2 

Operations 

Technical Case - 

Test Running 

Submission

Sn139

Level 2 

Operations 

Technical Case - 

Test Running 

Submission

Sn139

Level 2 

Operations 

Technical Case - 

Test Running 

Submission

Sn139

Level 2 

Operations 

Technical Case - 

Test Running 

Submission

Sn139

Level 2 

Operations 

Technical Case - 

Test Running 

Submission

Sn139

Level 2 

Operations 

Technical Case - 

Test Running 

Submission

Sn139

Level 2 

Operations 

Technical Case - 

Test Running 

Submission

Sn139

Level 2 

Operations 

Technical Case - 

Test Running 

Submission

Sn141

Level 2 

Operations 

Technical Case - 

Trial Operations 

Submission

Sn141

Level 2 

Operations 

Technical Case - 

Trial Operations 

Submission

Sn141

Level 2 

Operations 

Technical Case - 

Trial Operations 

Submission

Sn140

Level 2 

Infrastructure 

Technical Case -

Trial Operations 

Submission

Sn140

Level 2 

Infrastructure 

Technical Case -

Trial Operations 

Submission

Sn138

Level 2 Rolling 

Stock Technical 

Case - Test 

Running 

Submission

Sn138

Level 2 Rolling 

Stock Technical 

Case - Test 

Running 

Submission

G01.01.02.03.01.02.05

SATR has been 

undertaken 

successfully

Sn051

SATR 

Report

Sn050

SATR Plan

G01.01.02.03.03.01.02.02

SORR has been 

undertaken successfully

Sn027

SORR 

Report

Sn026

SORR Plan

G01.01.02.03.0

2.01.10.02

PSO has 

Safety 

Certification for 

the Rolling 

Stock

G01.01.02.03.02.01.10

.03

PSO has interim Safety 

Authorisation (including 

a Licence to operate) 

for the non-interchange 

Core Route Stations

G01.01.02.03.02.01.10

.01

Infrastructure Manager 

has interim Safety 

Authorisation (including 

a Licence to operate) 

for operations on the 

ELR

G01.01.02.03.02.02.09

Fault reporting systems 

are suitable for their 

intended purpose

G01.01.02.03.02.02.10

Performance monitoring 

systems are suitable for 

their intended purpose

G01.01.02.03.02.02.14

Engineering Access 

Strategy is appropriate for 

the Operational Railway

G01.01.02.03.02.02.16
All maintenance and 
logistics activities are 

performed by competent 
personnel 

Sn066

PSO's interim 

Safety 

Authorisation

G01.01.02.03.02.01.10

The ELL System (ELR) 

is safe for the conduct 

of Trial Operations on 

the core route

Sn067

ELL Safety 

Requirements 

Specification

Sn069

CSD Operations 

Workshop of 02 

November 2006.

G01.01.02.03.02.01.05

ELL System (ELR) has been 

handed over to its Operators 

and Maintainers prior to the 

commencement of Trial 

Operations

G01.01.02.03.02.01.04

Maintenance contracts 

are in place

G01.01.02.03.02.01.08

Maintenance Plans, 

Manuals, Schedules 

etc. have been adopted 

by the Maintainers

G01.01.02.03.02.01.13

All training required for 

Operations has been 

provided (including 

training for LFEPA)

G01.01.02.03.02.01.15
Maintenance Plans, 
Manuals, Schedules 

etc. have been 
produced and are 

available

Sn139

Level 2 

Operations 

Technical Case - 

Test Running 

Submission

G01.01.02.03.02.01.11

.01.01

Depot Operator's 

arrangements for 

normal train operations 

are in place

G01.01.02.03.02.01.11

.01.02

Depot Operator's 

contingency and 

emergency plans are in 

place

G01.01.02.03.02.01.11

02.01

Rolling Stock 

Maintainer's 

arrangements for 

normal train operations 

are in place

G01.01.02.03.02.01.11

.02.02

Rolling Stock 

Maintainer's 

contingency and 

emergency plans are in 

place

Sn139

Level 2 

Operations 

Technical Case - 

Test Running 

Submission
G01.01.02.03.02.01.20

A Trial Operations Plan 

has been produced

Sn079

Trial 

Operations 

Plan

G01.01.02.03.02.02.17

Trial Operations Plan has 

been agreed by all 

interested parties

Sn139

Level 2 

Operations 

Technical Case - 

Test Running 

Submission

G01.01.02.03.02.01.21

“Readiness for Trial 

Operations” Stagegate 

Review has been 

undertaken successfully

Sn082

“Readiness for 

Trial Operations” 

Stage Gate 

Review Report

Sn081

“Readiness for 

Trial Operations” 

Stage Gate 

Review Plan

G01.01.02.03.02.02

.18

Rolling Stock 

Maintainer’s train 

operations 

procedures etc are 

appropriate for the 

Maintenance 

Facility

G01.01.02.03.02.01.22
Spares inventories 

have been established

G01.01.02.02.01.05

ELLP Safety KPIs have 

been achieved during 

construction/ 

manufacture

Sn119

Rolling Stock 

Contractor’s 

Safety KPI 

Reports

Sn083

Infrastructure 

Contractors’ 

Safety KPI 

Reports

G01.01.02.03.01.01.05

ELLP Safety KPIs have 

been achieved during 

Test Running

Sn119

Rolling Stock 

Contractor’s 

Safety KPI 

Reports

Sn083

Infrastructure 

Contractors’ 

Safety KPI 

Reports

G01.01.02.03.02.02.19

Spares inventories are 

adequate for the 

conduct of Trial 

Operations on the core 

route

G01.01.02.03.02.01.06
Maintenance and 
logistic support 

facilities are in place

G01.01.02.03.03.02.01.06

Staffing resources are 

sufficient for start of 

operations on the core 

route

G01.01.02.03.02.01.07
Fault reporting and 

performance 
monitoring systems are 

effective

G01.01.02.03.02.01.22
Spares inventories have 

been established

G01.01.02.03.03.04

Trial Operations on the full route show 

that system function and performance 

meet ELL System requirements for 

operations on the full route

G01.01.02.03.03.04.02

Backing evidence shows that the 

direct evidence that system function 

and performance meet ELL System 

requirements for operations on the 

full route is trustworthy

G01.01.02.03.03.04.01

There is direct evidence that 

system function and 

performance meet ELL 

System requirements for 

operations on the full route

G01.01.02.03.03.04

.01.01

All emergency 

procedures for the 

full route have been 

trialled successfully

G01.01.02.03.03.04

.01.03

All contingency 

plans for the full 

route have been 

trialled successfully

Sn148

Agreements with 

statutory 

authorities and 

relevant 

stakeholders

G01.01.02.03.03.03.02.02
Trials procedures, 

methods, cases and 
criteria are adequate and 

include degraded and 
emergency modes of 

operation

Sn150

Records from 

reviews of Trial 

Operations Test 

procedures, 

methods etc

G01.01.02.03.03.04.02.01

All aspects of the Trial 

Operations trials have 

been undertaken by 

competent staff

Sn152

Relevant entries 

within the ELLP 

competence 

management 

system

Sn146

Trial Operations 

Trials Records & 

Trials Results

Sn153

Roles and 

identities of trial 

result acceptors

Sn151

Roles and 

identities of trials 

staff

G01.01.02.03.03.04.02.02
Trials have been properly 

executed and trial 
coverage is adequate

St004

Trials on the full route 

against requirements 

within the Development 

Remit and Functional 

Specification

G01.01.02.03.03.03.01.

03

Trial operations 

methods, procedures, 

cases and criteria are 

specified

Sn145

Trial Operations 

Test Plans, Test 

Procedures, 

Acceptance 

Criteria etc

G01.01.02.03.03.04.01.

02

Analysis of results 

shows that the 

requirements within the 

Development Remit and 

Functional Specification 

have been met

Sn147

ELLP 

Acceptance 

Documentation/

Certification

Sn133

Demonstration 

through the 

ELLP RIMS

G01.01.02.03.03.03.02.03

Trials are traceable to 

requirements within the 

Development Remit and 

Functional Specification 

Sn149

Agreements with 

statutory 

authorities and 

relevant 

stakeholders

Sn146

Trial Operations 

Trials Records & 

Trials Results

Sn154

Infrastructure 

Manager’s 

Safety 

Authorisation

G01.01.02.03.03.

02.01.08.02

PSO has full 

Safety 

Authorisation for 

the non-

interchange Core 

Route Stations

G01.01.02.03.03.

02.01.08.01

Infrastructure 

Manager has full 

Safety 

Authorisation for 

operations on the 

ELR

Sn155

PSO's Safety 

Authorisation

G01.01.02.03.03.02.01.08

The ELL System (ELR) is 

safe for passenger 

services on the core route

G01.01.02.03.03.03

All conditions necessary 

for  commencement of 

Trial Operations on the 

full route have been 

fulfilled

G01.01.02.03.03.03.01.01

IPT (Operations Directorate) 

has obtained relevant 

permissions for commencement 

of Trial Operations on the full 

route

Sn142

Agreements with 

statutory 

authorities, relevant 

stakeholders and 

neighbours

G01.01.02.03.03.03.01.02

Southern Stations (West 

Croydon & Crystal Palace) 

are ready for ELR services

Sn140

Level 2 

Infrastructure 

Technical Case -

Trial Operations 

Submission

G01.01.02.03.

03.03.01.02.01

Network Rail 

works at 

Southern 

Stations have 

been 

completed

G01.01.02.03.03.

03.01.02.02

Testing of 

Network Rail 

works at Southern 

Stations shows 

they are fully 

capable of 

supporting ELR 

services

G01.01.02.03.03.03.

02.01

Network Rail 

Southern Stations 

Works Level 3 TC 

has been accepted

Sn163

Acceptance 

documentation 

G01.01.02.03.03.0

5.01.01

Trial operations on 

the full route have 

been completed 

successfully

Sn143

Agreements with 

statutory 

authorities and 

relevant 

stakeholders

G01.01.02.03.03.05.

02.01

Completion of Trial 

Operations on the 

full route has been 

agreed by competent 

persons

Sn144

Roles, 

responsibilities and 

identities of 

relevant persons

G01.01.02.03.03.03.01

Direct evidence shows 

that conditions for 

commencement of Trial 

Operations on the full 

route are fulfilled

G01.01.02.03.03.03.02

Backing evidence shows that 

the direct evidence that 

conditions for commencement 

of Trial Operations on the full 

route are fulfilled is trustworthy

G01.01.02.03.02.02.19

Spares inventories are 

adequate for the conduct 

of Trial Operations on 

the core route

Sn156

Operating 

procedures to 

prevent ELR trains 

from accessing the 

National Rail 

Network 

G01.01.02.03.03.02.01.

09

Operating procedures 

to prevent ELR trains 

from accessing the 

National Rail Network 

are in place

Sn157

Agreements 

between 

Infrastructure 

Managers and 

relevant statutory 

authorities

G01.01.02.03.03.02.02.

05

Operating procedures 

to prevent ELR trains 

from accessing the 

National Rail Network 

have been agreed

G01.01.03.01.02.01

Each Level 2 safety 

requirement is 

traceable to an ELL 

System Safety 

requirement

G01.01.03.01.02.02

ELL System safety 

requirement sources 

are identified and 

recorded

Sn067

ELL Safety 

Requirements 

Specification

G01.01.03.02.04

Safety 

Management 

staff are 

competent

Sn158

Identities of 

Safety 

Management 

Team

Sn159

Relevant entries 

in ELLP 

competence 

management 

system

G01.01.02.03.02.01.01

Training and systems 

support facilities are 

adequate

G01.01.02.03.03.02.01.08

The ELL System (ELR) is 

safe for the start of 

passenger services on the 

core route

G01.01.02.03.02.01.18

Engineering Access 

Strategy is in place

G01.01.02.03.02.01.10.02

PSO has Safety 

Certification for the Rolling 

Stock

G01.01.02.03.02.01.23

Trial operations methods, 

procedures, cases and 

criteria are specified

Sn071

Trial Operations 

Plans, 

Procedures, 

Acceptance 

Criteria etc

G01.01.02.03.02.02.20
Trials procedures, 

methods, cases and 
criteria are adequate and 

include degraded and 
emergency modes of 

operation

Sn070

Records from 

reviews of Trial 

Operations 

procedures, 

methods etc

Sn133

Demonstration 

through the 

ELLP RIMS

G01.01.02.03.02.02.21

Trials are traceable to 

requirements within the 

Development Remit and 

Functional Specification 

G01.01.02.03.02.02.22

Trial Operations Plan 

describes how Trial 

Operations will be 

managed and resourced

Sn080

Signatories to 

Trial 

Operations 

Plan

Sn079

Trial 

Operations 

Plan

Sn064

Infrastructure 

Manager’s 

interim Safety 

Authorisation

G01.01.02.03.0

2.01.10.04

Infrastructure 

Manager’s 

interim Safety 

Authorisation 

encompasses 

carriage of 

“promotional” 

passengers

G01.01.02.03.02.

01.10.05

PSO’s interim 

Safety 

Authorisation 

encompasses 

carriage of 

“promotional” 

passengers

Sn066

PSO's interim 

Safety 

Authorisation

Sn160

Route Acceptance 

Certificate 

encompassing the 

Core Route

G01.01.02.03.02.01.24

Rolling Stock has 

Route Acceptance for 

the Core Route

G01.01.02.03.02.01.25

IPT (Operations 

Directorate) has obtained 

all necessary agreements 

for the use of any other 

infrastructure

Sn161

Agreements with 

owners and/or 

operators of other 

infrastructure

G01.01.02.03.02.01.26

Completion submissions 

of Level 3 TCs for all 

Infrastructure Works other 

than  Network Rail 

Southern Stations Works 

have been accepted.

Sn162

Acceptance 

Documentation

Sn164

Track Access 

Agreements for 

core route

G01.01.02.03.03.03.01.04

Track Access 

Arrangements have been 

finalised and agreed

Sn141

Level 2 

Operations 

Technical Case - 

Trial Operations 

Submission

Sn165

Track Access 

Agreements for 

NR routes

G01.01.02.02.02.01

Demonstration that 

Test Running can 

commence

Sn045

Outputs from 

“safety” studies 

undertaken by 

ELLP

Sn010

Outputs from 

system studies 

undertaken by 

ELLP The 

developed 

ELLP Level 1 

Product GSN 

Argument -

2007

Technical Cases – Wood for the Trees

Traffic Lights used to monitor progress



G01

Fully operational ELL System 

(East London Railway)

G01.01

In service the ELL 

System exhibits the 

expected behaviour

St001

Product 

based 

Assurance

G01.01.04

A Consistent set of arguments 

and evidences are available for 

assessment

G01.01.02

ELL System 

Requirements 

are satisfied

G01.01.02.03

Requirements 

satisfied: 

Assembly/ 

Integration

G01.02

The IPT has developed and applied 

an appropriate set of controlling 

processes, tools and competence 

management that are individually 

appropriate to their purpose 

G01.01.04.01

Direct 

evidence of 

configuration 

consistency

G01.01.04.02

Backing evidence to show 

that all configuration 

consistency evidence is 

trustworthy

G01.01.01

ELL System  

Requirements are 

valid

G01.01.01.02.04

The project scope has been 

agreed by the other 

stakeholders and parties with 

an influencing interest

G01.01.01.02.02

Business needs 

have been validated 

by the principal 

stakeholders

G01.01.01.01.01

A necessary and sufficient set of 

business-oriented requirements 

exist (including safety 

requirements), which fully 

describe the operation and 

performance required of the ELL 

systems, and are approved where 

appropriate by the relevant 

stakeholders.

G01.01.01.01.03

These requirements adequately 

describe operating concepts, 

project scope, overall systems 

architecture and system safety 

requirements

G01.01.01.02.05

The requirements have 

been validated using 

different processes to 

those used to derive them

G01.01.01.01.02

A project 

requirements 

baseline has 

been established 

Sn007

Level 1 

Requirements 

Baselines(s)
Sn002

ELL 

Development 

Remit

Sn015

Report of the ELLP 

PDS IR Review

Sn017

NR & LU  

comment on 

thePDS

Sn021

Signed Codes of 

Construction 

Practice

Sn024

Patronage, and 

Passenger Flow 

Modelling

Sn023

Dwell Time, 

Sectional Running 

Time and 

Punctuality 

Modelling

Sn025

Green Headway & 

Timetable Performance 

Modelling, Traction 

Power requirements 

Modelling

G01.01.01.01

Direct evidence 

shows that 

requirements 

are valid

G01.01.01.02

Backing evidence shows 

that the direct evidence 

that the requirements are 

valid is trustworthy

G01.01.04.01.01

All Project Objects  

offered as a source 

of evidence are 

under effective 

configuration 

control

G01.01.01.02.05.01

Modelling 

undertaken to 

validate 

requirements

G01.01.02.03.03

Operational readiness 

assessments show 

operations can 

commence

G01.01.02.03.03.01

Trial Operations shows that system 

function and performance meet ELL 

System requirements for the Railway. G01.01.02.03.03.02

Passenger services 

can commence

G01.01.02.03.03.01.01

There is direct evidence to show that the 

Trial Operations, including degraded 

and emergency operations, has been 

completed successfully and that ELL 

System functional and performance 

requirements have been met.

A

A006

The scope of this Technical Case is limited to the 

works associated with Phase 1 of the ELLP (northern 

terminus at Dalston Junction, southern termini at 

Crystal Palace, West Croydon and New Cross)

St002

Process 

based 

Assurance

C001

Powers granted under the 

relevant TWA orders cannot 

be changed for the duration 

of the ELLP

C002

All infrastructure equipment deployed on the ELL 

infrastructure as part of the ELL infrastucture works 

has been previously granted approvals for use on 

Network Rail Controlled Infrastructure

C004

The alignment of the ELL utilises 

existing operational or redundant 

railway infrastructure wherever 

practicable

C005

The design and implementation of the 

ELL must take account of the particular 

infrastructure and operational 

interfaces at interchange stations 

G01.01.02.03.02.01

Direct evidence shows 

that conditions for 

commencement of Trial 

Operations are fulfilled

G01.01.02.03.02.02

Backing evidence shows that 

the direct evidence that 

conditions for commencement 

of Trial Operations are fulfilled 

is trustworthy

G01.01.02.03.02

All conditions necessary 

for  commencement of 

Trial Operations have 

been fulfilled

Sn103

CM System 

Strategy & 

Plan 

G01.01.04.02.04
Configuration items 

are uniquely 
identifiable

Sn115

Demonstration 

through the 

EDMS

G01.01.05

No function of the ELL System 

interferes with any other function of the 

ELL System, with any function of any 

other Rail Operators’ systems or with 

any adjacent non-railway infrastructure, 

premises or persons

G01.01.05.01

Direct evidence of 

non-interference

G01.01.05.01.01

No function of the 

ELL Infrastructure 

interferes with any 

other function of 

the ELL 

Infrastructure or 

with any functions 

of the ELL Rolling 

Stock or 

Operations

G01.01.05.01.03

No function of the 

ELL Rolling Stock 

interferes with any 

other function of 

the ELL Rolling 

Stock or with any 

functions of the 

ELL Infrastructure 

or Operations

G01.01.05.01.07

No function of 

ELL Operations 

interferes with any 

other function of 

ELL Operations or 

with any functions 

of the ELL Rolling 

Stock or 

Infrastructure

G01.01.05.01.02

No function of the ELL 

Infrastructure interferes 

with any functions of 

Network Rail, DLR, 

Tramlink or LU 

Infrastructure or with 

any functions of the 

Rolling Stock of 

adjacent mainline or 

light rail train operators 

or with any functions of 

Network Rail or LU 

Operations

G01.01.05.01.06

No function of the ELL 

Rolling Stock interferes 

with any functions of 

the Rolling Stock of 

adjacent mainline or 

light rail train operators 

or with any functions of 

Network Rail, DLR, 

Tramlink or LU 

Infrastructure or with 

any functions of 

Network Rail or LU 

Operations

G01.01.05.01.08

No function of ELL 

Operations interferes 

with any functions of 

Network Rail or LU 

Operations or with 

any functions of LU 

Rolling Stock or the 

Rolling Stock of 

adjacent mainline 

train operators or 

with any functions of 

Network Rail or LU 

Infrastructure 

REQUIREMENTS 

TRACEABILITY 

ARGUMENT

REQUIREMENTS 

VALIDITY 

ARGUMENT

CONFIGURATION 

CONSISTENCY 

ARGUMENT NON-INTERFERENCE 

ARGUMENT

REQUIREMENTS SATISFACTION 

ARGUMENT

READINESS FOR TRIAL OPERATIONS

REQUIREMENTS SATISFIED

IN ASSEMBLY/INTEGRATION

TRIAL OPERATIONS & READINESS FOR 

PASSENGER OPERATIONS

G01.01.03

ELL System 

Requirements are 

traceable 

G01.01.03.01

Direct evidence to show 

that all ELL System 

Requirements are 

traceable

G01.01.03.02

Backing evidence to show 

that all Requirements 

traceability direct evidence is 

trustworthy

G01.01.03.02.02

Traceability 

methodology is 

adequate

G01.01.03.01.01

Each business need 

can be traced to 

requirements for each 

Level 2 system G01.01.03.01.02

ELL System 

safety 

requirements are 

traceable

G01.01.03.01.01.01

Each Level 2 

requirement is 

traceable to an ELL 

System requirement

G01.01.03.01.01.03

ELL System 

requirement sources 

are identified and 

recorded

G01.01.03.01.01.02

Orphaned 

requirements are 

identified

Sn131

Requirements 

Verification 

Report

Sn132

Demonstration 

through the 

ELLP RIMS

Sn126

Requirements 

Database 

Architecture 

Report

Sn127

Configuration 

Management 

System 

Sn125

Requirements 

Management 

Procedures

G01.01.04.02.05

Configuration 

Management and 

Change Control are 

undertaken correctly 

and consistently by 

ELLP staff

Sn118

Quality Audits of  the 

ELLP's application of its 

Configuration 

Management and Change 

Control systems

Sn116

CM Training 

required by the 

CM 

Implementation 

Plan

G01.01.04.02.04.
01

All CIs have 
unique Livelink 

Numbers

G01.01.04.02.04.
02

All CIs are stored 
in Livelink

Sn113

EDMS 

Procedure

Sn114

EDMS Reference 

Number Control 

Spreadsheet

Sn106

Configuration 

Management 

Guidance 

Documents

G01.01.04.02.06
Configuration Status 

Accounting and 
Configuration Audits 

are undertaken

Sn120

Configuration 

Status Accounting 

and Configuration 

Audit Plans

Sn121

Records from 

Configuration Status 

Accounting and 

Configuration

Audits

Sn107

CM 

Implementation 

Plan

Sn104

CM Metadata 

within EDMS 
Sn105

CM Attributes on 

Document 

Release Form

Sn117

CM Briefings for 

all ELLP staff

Sn003

ELL Functional 

Specification Sn004

ELL Project 

Design 

Specification

G01.01.01.02.05.02

System 

Requirements 

Review (SRR) has 

been undertaken

Sn040

SRR Report

Sn001

ELLP Process, Tools 

and Competency

(PTC)

Technical Case

Key to Colour Coding of Solutions

SnXXX

Description

Solution that consists of a “Living” document or 

“Ongoing” process (i.e the evidence exists and is 

available but is subject to continual change or 

update throughout the existence of the ELLP).

SnXXX

Description

Solution that is in progress (the activities that 

will lead to the generation of the relevant 

evidence are underway or the relevant evidence 

is partially available or the relevant set of 

evidences is not fully populated).

SnXXX

Description

Solution that is fulfilled (i.e all relevant evidence is 

complete, available and under change control and 

configuration management, where applicable)

SnXXX

Description

Solution that is not available (i.e. the evidence has 

been generated but its location is presently 

unknown)

SnXXX

Description

Solution that has not been started (i.e.the activities 

that will lead to the generation of the relevant 

evidence have not yet commenced)

St003

Trials  against 

requirements within the 

Development Remit and 

Functional Specification

Sn075

ELLP Trial 

Operations 

completion 

Certification

G01.01.02.03.03.02.01

There is direct 

evidence that 

passenger services 

can commence

Sn087

Trial Operations 

Trials Records & 

Trials Results

Sn067

ELL Safety 

Requirements 

Specification

G01.01.03.01.02.01

Each Level 2 safety 

requirement is 

traceable to an ELL 

System Safety 

requirement

G01.01.03.01.02.02

ELL System safety 

requirement sources 

are identified and 

recorded

Sn067

ELL Safety 

Requirements 

Specification

Sn045

Outputs from 

“safety” studies 

undertaken by 

ELLP

Sn010

Outputs from 

system studies 

undertaken by 

ELLP

Sn016

Comments on the 

Functional 

Specification.

Sn014

Comments on 

Sponsors Brief 

(Development 

Remit).

G01.01.02.01

Requirements 

satisfied:

System Design

G01.01.02.01.01.01.01

A complete and 

consistent of 

requirements is available 

for the Infrastructure

G01.01.02.01.01.01

The Infrastructure 

Requirements are 

satisfied in Design 

G01.01.02.01.01.03

The Operations 

Requirements are 

satisfied  in Design

G01.01.02.01.01.02.01

All interfaces between 

disparate elements of 

the ELL System have 

been identified

G01.01.02.01.01.02

The ELL System 

Interface 

Requirements are 

satisfied in Design 

G01.01.02.01.01.02.02

Requirements for all 

interfaces between 

disparate elements of the 

ELL System have been 

specified

G01.01.02.01.01.03.01

A complete and 

consistent set of 

Operations 

Requirements is 

available

G01.01.02.01.01.01.02

The Infrastructure 

design satisfies the 

Infrastructure 

requirements

G01.01.02.01.01

Direct evidence 

shows that 

Requirements are 

satisfied in Design

Sn034

Interfaces Register, 

Interface Architecture, 

Interface Definition, Ops& 

Business Systems 

Interfaces, New Cross 

Gate Interfaces

REQUIREMENTS SATISFIED IN DESIGN

Sn003

ELL Functional 

Specification

Sn033

Level 2 

Infrastructure 

Technical Case – 

2
nd

 Release

Sn003

ELL Functional 

Specification

Sn032

Infrastructure Reqs 

within the PDS, ELL 

Infrastructure 

Requirements - 

Technical, EWIR-T, 

MWIR-T, etc

Sn032

Infrastructure Reqs 

within the PDS, ELL 

Infrastructure 

Requirements - 

Technical, EWIR-T, 

MWIR-T, etc

Sn039

Operations 

Requirements within 

Ops & Control

Strategy, Ops

Concept docs

and PDS

Sn035

Rolling Stock 

Requirements 

within PDS,

RSR-T

Sn003

ELL Functional 

Specification

G01.01.02.01.02

Backing evidence shows 

that the direct evidence that 

Requirements are satisfied 

in Design is trustworthy

G01.01.02.01.02.01

Initial SDR is 

undertaken

Sn041

Initial SDR 

Report

G01.01.02.01.02.02

Follow-up SDR is 

undertaken

Sn043

Follow-up 

SDR Report

Sn042

Follow-up 

SDR Plan

G01.01.02.01.02.04

SDR baseline has been 

established

Sn044

SDR baseline

G01.01.02.01.02.03

The ELL System 

Interface requirements 

have been developed 

and reviewed

Sn047

Workshop 

ReportsSn046

Meeting 

Minutes

G01.01.02.01.02.03.02

Technical Interface 

Workshops are held
G01.01.02.01.02.03.01

Technical Interface 

Meetings are held

G01.01.02.02

Requirements satisfied: 

CONSTRUCTION/

MANUFACTURE

G01.01.02.02.01

Direct evidence is available 

to show that Requirements 

are satisfied in 

Construction/ Manufacture

G01.01.02.02.02

Backing evidence is available to show 

that the direct evidence that 

Requirements are satisfied in 

Construction/ Manufacture is trustworthy

G01.01.02.02.02.01.01

SATRR has been 

undertaken successfully

Sn049

SATRR 

Report

Sn048

SATRR 

Plan

Sn134

Backing evidence

in Level 2 

Infrastructure

TC – 3
rd

 Release

Sn135

Backing evidence

in Level 2 Rolling 

Stock TC – 3
rd

 

Release

G01.01.02.02.02.01

Demonstration that 

Test Running can 

commence

REQUIREMENTS 

SATISFIED IN 

CONSTRUCTION/

MANUFACTURE

G01.01.02.03.01

Integration and test of overall ELL 

system including all railway systems 

completed satisfactorily (ie Test 

Running has been satisfactorily 

completed)

G01.01.02.03.01.01.03

Dynamic Rolling Stock 

Testing has been 

successfully completed

G01.01.02.03.01.01

Direct evidence shows 

that Test Running has 

been completed 

satisfactorily 

G01.01.02.03.01.02

Backing evidence shows 

that the direct evidence 

of completion of Test 

Running is trustworthy

G01.01.02.03.01.01.01

Joint Proving Testing 

has been successfully 

completed

G01.01.02.03.01.01.04

Specific ELLP required 

testing has been 

successfully completed

Sn053

Acceptance of 

Test Results by 

ELLP

TEST RUNNING

G01.01.02.03.01.01.02

Dynamic Infrastructure 

Testing has been 

successfully completed

G01.01.02.03.01.02.03

Dynamic Rolling Stock 

Testing was adequate and 

appropriate

G01.01.02.03.01.02.01

Joint Proving Testing was 

adequate and appropriate

G01.01.02.03.01.02.02

Dynamic Infrastructure 

Testing was adequate and 

appropriate

Sn137

Level 2 

Infrastructure TC

4
th
 Release

Sn137

Level 2 

Infrastructure TC

4
th
 Release

Sn038

Backing evidence

in Level 2 

Operations TC –

2
nd

 Release

A

A004

RfL, operating as LR, will be the 

Infrastructure Manager of the ELL Core Route.

Sn172

Trial Operations 

actions, issues and 

defects agreed & 

recorded.

G01.01.02.03.03.01.02

Backing evidence shows that the 

direct evidence that system 

function and performance meet 

ELL System requirements for 

operations is trustworthy

G01.01.02.03.03.02.02

Backing evidence shows 

that the direct evidence that 

passenger services can 

commence is trustworthy

G01.01.02.03.03.02.02.01

System Operational 

Readiness Review has 

been undertaken 

successfully

Sn027

SORR 

Report

Sn026

SORR

Plan

G01.01.02.03.02.02.08

Trial Operations Plan 

describes how Trial 

Operations will be 

managed and resourced

Sn079

Trial 

Operations 

Plan

G01.01.02.03.02.02.09

Trial Operations Plan has 

been agreed by all 

interested parties

Sn080

Signatories to 

Trial Operations 

Plan

Sn087

Trial Operations 

Trials Records & 

Trials Results

G01.01.02.03.03.01.02.01
Trials have been properly 

executed and trial 
coverage is adequate

G01.01.02.03.03.02

.01.04

There is a defined & 

agreed strategy for 

the start of revenue 

earning passenger 

services

Sn036

Strategy for

Start of

Service

G01.01.02.03.03.01.02.02

System Operational 

Readiness Review has 

been undertaken 

successfully

Sn027

SORR 

Report

Sn026

SORR

Plan

Sn168

Appropriate 

evidence of NR 

readiness for Trial 

Operations

G01.01.02.03.02.01.04

NR as  IM has relevant 

operating arrangements, 

in place, covering normal, 

degraded and emergency 

operations.

G01.01.02.03.02.01.05

LU as IM has relevant 

operating arrangements, 

in place, covering normal, 

degraded and emergency 

operations.

Sn169

Appropriate 

evidence of LU 

readiness for Trial 

Operations

G01.01.02.03.03.02

.01.05

RfL as IM, LU, NR, 

LOO, ELLP  are all 

in agreement to the 

start of Passenger 

Service.

Sn027

SORR 

Report

Sn177

LU agreement 

to start of PS

Sn176

NR agreement 

to start of PS

Sn175

LOO agreement 

to start of PS

Sn174

RfL IM 

agreement to 

start of PS

IL2 – G01.01.02.01.01

IL2 – G01.01.02.02

RSL2 – G01.01.02.02.01

RSL2 – G01.01.02.02.02

IL2 – G01.01.02.03.03
G01.01.02.03.02.01.03

The RfL IM has all operating 

arrangements, in place, 

covering normal, degraded 

and emergency operations. 

Includes all agreements and 

interfaces with third parties, 

warranty arrangements, 

maintenance and training (e.g. 

LFEPA)

Sn166

RfL IM Operating 

Plans and 

Procedures

Sn167

RfL IM 

Maintenance 

Agreements

G01.01.02.03.02.02

.01

RfL Infrastructure 

Manager’s 

operations 

procedures etc are 

appropriate for the 

Trial Operations of 

the Railway

Sn166

RfL IM Operating 

Plans and 

Procedures

G01.01.02.03.02.01.09

All arrangements are in 

place for train 

operations at the New 

Cross Gate Facilites

G01.01.02.03.02.01.09.01

The Depot Faclilty 

Manager has all 

arrangements in place for 

maintaining the NXG 

Facilities, covering 

normal, contingency and 

emergency operations.

Sn170

All maintenance 

arrangements in 

place.

G01.01.02.03.02.01.09.02

Rolling Stock Maintainer 

has all train operating 

arrangements in place for 

the Maintenance Facility, 

covering normal, 

contingency and 

emergency operations

Sn171

Train Servicing 

Agreement (TSA) 

in place

G01.01.02.03.02.02

.03

Rolling Stock 

Maintainer’s train 

operations 

procedures etc are 

appropriate for the 

Maintenance 

Facility

Sn171

Train Servicing 

Agreement

(TSA) in place

G01.01.02.03.02.01.08

ELL System (ELR) has been 

successfully handed over to and 

accepted by its Operators and 

Maintainers prior to the commencement 

of Trial Operations. 

Sn178

Infrastructure 

certificates for 

acceptance into Ops 

and Maintenance

Sn179

Rolling Stock 

certificates for  

acceptance into Ops 

and Maintenance

Sn161

Agreements with 

owners and/or 

operators of other 

infrastructure

G01.01.02.03.02.01.10

IPT (Operations Directorate) has 

obtained approprite permissions and 

agreements for commencement of 

Trial Operations, with all relevant third 

parties.

Sn063

Permissions from and 

Agreements with 

statutory authorities, 

relevant stakeholders 

and neighbours

OpsL2 – G01.01.02.01

OpsL2 – G01.01.02.01

G01.01.02.02.01.03

The ELL Rolling Stock 

has been implemented 

fully in accordance with 

its Design 

Sn135

Level 2 Rolling 

Stock TC – 3
rd

 

Release

G01.01.02.02.01.04

The ELL Operations 

Requirements have been fully 

addressed within the developed 

operating processes and 

procedures

Sn038

Level 2

Operations 

Technical Case – 

2
nd

 Release

IL2 – G01.01.02.01.01

G01.01.02.02.01.01

The ELL Infrastructure 

has been implemented 

fully in accordance with 

its Design 

Sn134

Level 2 

Infrastructure 

TC – 3
rd

 

Release

OpsL2 – G01.01.02.02

G01.01.02.03.01.05

The Required 

Operational support 

has been provided 

during Test Running 

Sn134

Level 2 

Infrastructure 

TC – 3
rd

 

Release

G01.01.02.03.01.02.05

SATR has been 

undertaken 

successfully

Sn051

SATR Report

Sn050

SATR Plan

G01.01.02.03.01.02.04

Specific ELLP required 

testing was adequate 

and appropriate

Sn039

Operations 

Requirements within 

Ops & Control

Strategy, Ops

Concept docs

and PDS

G01.01.02.01.01.03.02

The Operations Design 

satisfies the Operations 

requirements 

Sn038

Level 2

Operations 

Technical Case – 

2
nd

 Release

OpsL2 – G01.01.02.01

G01.01.02.04

ELL System requirements are fully 

sustainable in railway OPERATIONS 

and MAINTENANCE (ie the ELL 

System (ELR) will continue to fulfil its 

requirements after handover to its 

Operators and Maintainers)

REQUIREMENTS 

SATISFIED IN 

OPERATIONS & 

MAINTENANCE

This readiness aspect of this Argument is covered in the 

“Readiness for Passenger Operations” section of this Level 1 TC.

The “continuing” aspect of this Argument will be covered in the IM 

(RfL) SMS. 

Sn141

Level 2 

Operations TC

4
th
 Release

OpsL2 – G01.01.02.03

Sn137

Level 2 

Infrastructure TC 

4th Release

IL2 – G01.01.05

Sn141

Level 2 

Operations TC

4
th
 Release

OpsL2 – G01.01.02.03

G01.01.05.02

Backing evidence to 

show that all non-

interference evidence is 

trustworthy

G01.01.05.02.01

Infrastructure 

non-interference 

evidence is 

trustworthy

Sn137

Level 2 

Infrastructure TC 

4th Release

IL2 – G01.01.05

G01.01.05.02.0

4

Operations non-

interference 

evidence is 

trustworthy

Sn141

Level 2 

Operations TC

4
th
 Release

OpsL2 – G01.01.02.03

G01.01.02.03.03.01

.01.01

Third party 

agreements to the 

satisfactory 

completion of Trial 

Operations have 

been obtained.

Sn072

Agreements with 

statutory authorities 

and relevant 

stakeholders

Sn061

Agreements with 

statutory authorities, 

relevant 

stakeholders and 

neighbours

G01.01.02.03.03.02

.01.01

Third party 

agreements to the 

start of Passenger 

Service have been 

obtained.

G01.01.02.03.03.02

.01.02

Agreed snagging 

items and actions, 

issues and defects 

have been cleared, 

or handed over to 

the IM.

Sn076

Completed and

Accepted

snagging &

action  lists

Sn077

Outstanding

action and 

snagging list 

handed over

to IM.

G01.01.02.03.02.02.05

Infrastructure Maintenance 

Plans, Manuals, Schedules, 

Contracts, Spares etc. are 

appropriate for the Trial 

Operations of the Railway

Sn137

Level 2 

Infrastructure TC

4
th
 Release

Sn167

RfL IM 

Maintenance 

Agreements

IL2 – G01.01.02.03

G01.01.02.03.02.02.11

Breakdown and recovery 

arrangements are 

appropriate for the Trial 

Operations of the Railway

G01.01.02.03.02.02.12

Engineering Access 

Strategy is appropriate for 

the Trial Operations of the 

Railway

Sn139

Level 2 

Operations TC

3
rd

 Release

OpsL2 – G01.01.02.02.01

Sn133

Demonstration 

through the

ELLP RIMS

G01.01.02.03.02.02.10

Relevant trials are 

traceable to requirements 

within the Development 

Remit and Functional 

Specification 

Sn059

Relevant test 

results etc

G01.01.02.03.01.02.

04.03
Tests have been 
properly executed 

and test coverage is 
adequate

Sn060

Relevant ELLP

& ITC Review 

records

G01.01.02.03.01.02.04.01
Test procedures, methods, 

cases and criteria are 
adequate and include 

degraded and emergency 
modes of operation

Sn055

Relevant ELLP

& ITC Review 

records

Sn054

Relevant 

Procedures etc

G01.01.02.03.01.02.

04.05
Specific ELLP 

required tests are 
traceable to ELL 

System requirements

Sn133

Demonstration 

through the 

ELLP RIMS

G01.01.02.03.02.02.13

LOO Operational procedures 

and Contracts etc. are 

appropriate for the Trial 

Operations of the Railway

Sn139

Level 2 

Operations TC

3
rd

 Release

OpsL2 – G01.01.02.02.01

G01.01.02.03.02.01.12

“Readiness for Trial 

Operations”  Review has 

been undertaken 

successfully

Note: This Review is satisfied through a combination 

of part of the L1 System Acceptance Test Review 

(SATR), and the L2 Operational Acceptance Test 

Readiness Review Part 2.

Sn139

Level 2 

Operations TC

3
rd 

Release

OpsL2 – G01.01.02.02.04

Sn051

SATR Report
Sn050

SATR Plan

IL2 – G01.01.02.03

G01.01.02.03.02.01.07

All NR, LU, and any other 

third party works, including 

those at Southern Stations 

(West Croydon & Crystal 

Palace) are complete and 

ready for ELR services

Sn137

Level 2 

Infrastructure TC 

4th Release

G01.01.02.03.02.01.11

The ELL System (ELR) 

is safe for the conduct 

of Trial Operations on 

the core route

Sn064

Evidence of audit,

or certification by the 

Overground

Assurance Board 

(AOB). 

G01.01.02.03.02.01.11.01

Infrastructure Manager 

has in place a Safety 

Management System 

(SMS) adequate for Trial 

Operations.

Sn065

PSO's Safety 

Certification

G01.01.02.03.02

.01.11.02

PSO has Safety 

Certification for 

the Rolling Stock

G01.01.02.03.02.01.11.03

PSO has in place a Safety 

Management System 

(SMS) adequate for Trial 

Operations.

Sn066

Evidence of audit,

or certification by the 

Overground

Assurance Board 

(AOB). 

Sn068

Evidence of 

appropriate

LU SMS.

G01.01.02.03.0

2.01.11.04

LU as IM 

(Stations) has 

in place a 

Safety 

Management 

System (SMS) 

adequate for 

Trial 

Operations.

G01.01.02.03.0

2.01.11.05

NR stations’ 

IMs have in 

place Safety 

Management 

Systems (SMS) 

adequate for 

Trial 

Operations.

Sn069

Evidence of 

appropriate

IMs SMS

G01.01.02.03.03.02.01.08

The ELL System (ELR) is 

safe for passenger 

services on the core route

Sn154

IM’s SMS & 

Safety 

Authorisation

G01.01.02.03.03.

02.01.08.01

RfL as IM has full 

Safety 

Authorisation for 

operations on the 

ELR

G01.01.02.03.03

.02.01.08.02

PSO has full 

Safety 

Authorisation for 

operations of the 

ELR

Sn155

PSO's  SMS & 

Safety 

Authorisation

G01.01.02.03.03.

02.01.08.03

NR stations’ IMs 

have in place 

Safety 

Management 

Systems (SMS) 

for operation of 

the ELR

Sn156

Evidence of 

appropriate

IMs SMS

Sn157

Evidence of 

appropriate

LU SMS.

G01.01.02.03.03

.02.01.08.04

LU as IM 

(Stations) has in 

place a Safety 

Management 

System (SMS) 

for operation of 

the ELR

G01.01.02.01.01.04

The Rolling Stock 

Requirements are 

satisfied in Design 

G01.01.02.01.01.04.02

The Rolling Stock design 

satisfies the Rolling 

Stock requirements

G01.01.02.01.01.04.01

A complete and 

consistent of 

requirements is available 

for the Rolling Stock

Sn003

ELL Functional 

Specification

Sn035

Rolling Stock 

Requirements 

within PDS,

RSR-T Sn037

Level 2 Rolling 

Stock Technical 

Case – 2
nd

 

Release

RSL2 – G01.01.02.01.01.01

Sn037

Backing evidence 

in Level 2 Rolling 

Stock TC – 2
nd

 

Release

RSL2 – G01.01.02.01.01.02

Sn033

Backing evidence

in the Level 2 

Infrastructure TC – 

2
nd

 Release

IL2 – G01.01.02.01.01

Sn038

Backing evidence 

in Level 2 

Operations TC – 

2
nd

 Release

OpsL2 – 

G01.01.02.01

Sn138

Level 2 Rolling 

Stock TC

4
th
 Release

RSL2 – 

G01.01.02.03.02.01.01

Sn138

Level 2 Rolling 

Stock TC

4
th
 Release

RSL2 – G01.01.02.03.02.01.02

OpsL2 – G01.01.02.02.01 & 02

G01.01.02.03.02.01.02

LOO has all operating 

arrangements, in place, 

covering normal, degraded 

and emergency operations. 

Includes all agreements and 

interfaces with third parties 

(e.g. track access), staffing 

levels and training.

Sn139

Level 2 

Operations TC

3
rd

 Release

Sn165

Track Access 

Agreements for 

NR routes

G01.01.02.03.02.01.01

A Trial Operations Plan has 

been produced, including all 

procedures, test cases and 

test criteria, including those 

for degraded and emergency 

operation.

Sn079

Trial 

Operations 

Plan

Sn071

Trial Operations 

Procedures, 

Acceptance 

Criteria etc

Sn139

Level 2 

Operations TC

3
rd

 Release

OpsL2 – G01.01.02.02.01 & 02

G01.01.02.03.02.01.06

Rolling Stock can 

demonstrate  that all 

relevant Route 

Acceptance has been 

granted.

Sn138

Level 2 Rolling 

Stock TC

4
th
 Release

RSL2 – G01.01.02

G01.01.02.03.02.02.06

Rolling Stock Maintenance Plans, 

Manuals, Schedules, Contracts, 

Spares etc. are appropriate for 

the Trial Operations of the 

Railway

Sn171

Train Servicing 

Agreement

(TSA) in place

Sn138

Level 2 Rolling 

Stock TC

4
th
 Release

RSL2 – G01.01.02.03

G01.01.02.03.02.

02.02

PSO’s procedures 

etc are 

appropriate for 

the Trial 

Operations of the 

Railway

Sn139

Level 2 

Operations TC

3
rd

 Release

OpsL2 – G01.01.02.02.01

G01.01.02.03.02.02.07

Warranty arrangements 

are appropriate for the 

Trial Operations of the 

Railway

Sn137

Level 2 

Infrastructure TC

4
th
 Release

Sn138

Level 2 Rolling 

Stock TC

4
th
 Release

RSL2 – G01.01.02.03IL2 – G01.01.02.03

G01.01.05.02.02

Rolling Stock 

non-interference 

evidence is 

trustworthy

Sn138

Level 2 Rolling 

Stock TC

4
th
 Release

RSL2 – G01.01.04

Sn138

Level 2 Rolling 

Stock TC

4
th
 Release

RSL2 – G01.01.04

The 

Rationalised 

ELLP Level 1 

Product GSN 

Argument -

2008

Technical Cases – Wood for the Trees



Technical Cases - The Evidence

• TfL model TC adopted by supply chain – down 

through the system breakdown;

• Considerable volume of evidence generated for 

lower level locations and disciplines;

• Some evidence essential e.g. legislation, 

certification required by standards e.g. BS7671;

• Evidence needed to be categorised on a risk 

basis



The Evidence Categories



The Evidence Table



SE in Commissioning –TR Readiness

TRRR

Assurance Accepted 

TCs & Assurance 
Evidence Packs

Draft  RBC 

TR Baseline

L3 & L2 

Review 
Reports

PCP Status 

Reports

RBC TR 

Baseline

TR Plan

Agreed TR 

Plan

Prioritised 

Action Plan

SATRR 

Report
TR Pre-requisites 

(PCP and OAB)

Recommendation



Looking back in time
• What scope of ELL System is to be tested (RBC at TR)?

• Is it integrated, tested and commissioned?

• Does it meet the intention and requirements (V&V)? 

• Do we have all the Assurance Evidence (TCs)?

• Is it Safe & Environmentally Compliant? 

• Have the correct processes, tools and competences been applied? 

• Does it satisfy all the Planning Consents / Orders?  

Looking forward
• Is there an approved TR Plan in place?

• Are all SMS’s in place? 

• Are all Approvals in place?

• Are all participants prepared for TR (IPT, Contractors, O&M 

parties)? 

• Are other Stakeholders informed / prepared for TR? 

TR Readiness Review Questions



Prerequisites to Test Running

Rolling Stock 4

Signalling 3

C & C 4

Track 2

Traction Power 2

Stations        2

Statutory Certificates  10

Ops & Procedure         22

TOTAL 49



Review of Presentation 

• Integrating SE practices into major procurements ✔

• Convincing of the benefits of an SE approach ✔

• Delegating systems engineering responsibilities 

down the supply chain ✔

• Using (or not) systems engineering standards ✔

• Ensuring systems assurance is a progressive 

activity ✔

• Measuring systems integration success ?

• Commissioning using SE practices ✔



Concluding Comments

• Plan at the start and be prepared to develop SE

• Lead by example

• Integrate and balance project and engineering 

management

• Manage the paper mountain

• Build an integrated team

• Plan for inevitable change

• Be practical and pragmatic



Questions?
www.tfl.gov.uk/overground


