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1 Executive Summary 

1.1 General 
Arup has been appointed by the Office of Rail and Road (ORR) and Network Rail as Lot 4 
Independent Reporter to monitor and evaluate Network Rail’s delivery of its outputs and 
commitments. 

1.1.1 Mandate 
The purpose of Mandate L4AR007 Phase 1 was to provide assurance to ORR from evidence 
provided by Network Rail and ORR, that baseline Network Capability is being maintained as per 
Network Rail’s obligation set out in ORR’s Final Determination for CP51. 

Where Network Capability has changed, ORR was seeking assurance that Network Rail has 
followed the Network Change process as defined in the Network Code. 

In addition, under Phase 2, ORR was also seeking professional input from the Reporter on how 
Network Rail management of Network Capability may be best assessed in CP6. This Phase 2 
output is reported in a separate report submitted to the ORR and Network Rail. 

A full copy of the Mandate is included in Appendix A. 

1.2 Context 
In accordance with condition 1.20 of its licence, Network Rail must maintain appropriate, 
accurate and readily accessible information about the relevant assets, including their condition, 
capability and capacity. In the ORR PR13 Final Determination under the summary of regulated 
outputs for CP5, Network Rail’s requirement for Network Capability is described as  

‘Track mileage and layout, line speed, gauge, route availability, electrification at least 
maintained, and improved where there are enhancement works’. 

A Network Rail Internal Audit of the controls around the Network Change process in the 
Network Code was undertaken in December 2017. The audit identified deficiencies in the 
controls around the Network Change process in CP5 and made recommendations for 
improvement. Network Rail is currently in the process of implementing these improvements 
through its Network Change Improvement Programme (NCIP).  

1.3 Approach 
The Reporter’s review has been based on a combination of desktop reviews of documentation 
supplied by Network Rail and a series of meetings with both Network Rail and ORR.  

The Reporter split the Phase 1 activities in the Mandate into tasks to address four sub-aspects: 

1a. Verify the consistency and accuracy of Network Rail’s data management and reporting 
processes, procedures and associated governance from the point of extraction from source 
systems; 

                                                 
1 ORR (2013) Periodic Review 2013: Final determination of Network Rail’s outputs and funding for 2014-19 October 2013 
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1b. Assure ORR if Network Capability in Great Britain is being reported correctly against the 
CP5 baseline; and 

1c. Review whether Network Rail’s assessment of performance against the CP5 regulated 
output target be relied on? 

2.   At locations where Network Rail or the Reporter identifies that the capability of the 
network has changed since 1st April 2014, evaluate Network Rail’s compliance with the 
Network Change element of the Network Code (having regard to the findings of Network 
Rail’s Internal Audit Report2). 

For Tasks 1a to 1c the Reporter held meetings with Network Rail and undertook a review of the 
documentation provided. This review provided an initial understanding and facilitated the 
development of further questions for individuals involved in the Network Change process. 

For Task 2 the Reporter developed a sampling regime and was provided with a sample of the 
Network Changes in CP5 from Routes as a basis to assess compliance with the Network Code. 
The methodology for identifying these samples is included in Appendix C. A review of the 
completeness and accuracy of these samples was undertaken to assess the compliance with the 
Network Code and to assess Network Capability reporting against the CP5 baseline. 

1.4 Findings 

1.4.1 Task 1a 
Question 1a: Verify the consistency and accuracy of Network Rail’s data management and 
reporting processes, procedures and associated governance from the point of extraction 
from source systems 

Network Rail’s process for reporting Network Capability in the Annual Return appears to be 
reasonably sound, well documented with appropriate error checks. There is clear evidence of the 
reporting procedures and associated governance from the Network Code and Network Change 
Process Diagram and the Reporter has seen evidence of this from formal documentation and 
explanations from the Network Rail team. 

Network Rail has carried out testing on the transition from GEOGIS to INM and errors have 
been progressively corrected. However we still have some concerns as to whether all the 
Network Capability changes introduced by the change to INM have been eradicated. 

1.4.2 Task 1b 
Question 1b: Assure ORR if Network Capability in Great Britain is being reported 
correctly against the CP5 baseline 

We have not been able to reconcile all the sample documentation with the INM data and have 
several concerns:  

• Baseline - There does not appear to be evidence of a formally agreed detailed baseline for 
Network Capability in CP5. The baseline for CP5 provided on 1st April 2014 in the Annual 
Return is derived from GEOGIS. This makes change difficult to identify because the baseline 

                                                 
2 Network Rail (2017) Network Change - LNE & EM - Audit Report - FINAL - 04.12.2017 
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is not provided in enough detail to investigate how capability has changed on certain sections 
of the network. 

• Checking – There does not seem to be a routine way of recording and checking that complex 
and temporal agreed changes to Network Capability are reflected in the database.  

• Network Change - Actual Implementation - It has been identified that there is no final check 
or documentation to confirm an agreed change has been carried out.  

In summary, the Reporter has not been able to assure that ‘Network Capability is being correctly 
reported against the CP5 baseline’ and it is recommended that Network Rail further develops its 
Network Change process to address these issues. 

1.4.3 Task 1c 
Question 1c: Review whether Network Rail’s assessment of performance against the CP5 
regulated output target be relied on? 

In assessing compliance with the Regulated Output the intent of ‘maintaining’ Network 
Capability needs to be considered. Maintaining the status-quo in terms of the Network Capability 
is not necessarily logical or beneficial. In that context assessment of compliance needs a detailed 
baseline and a detailed commentary / explanation of change. In the absence of these we have not 
been able to assess Network Rail’s compliance with the CP5 Regulated Output. 

1.4.4 Task 2 
Question2: At locations where Network Rail or the Reporter identifies that the capability 
of the network has changed since 1st April 2014, evaluate Network Rail’s compliance with 
the Network Change element of the Network Code (having regard to the findings of 
Network Rail’s Internal Audit Report). 

The Reporter notes that Network Rail were able to provide documents for nearly 90% of 
Network Changes.  

Based on the evidence from the sampling data there would appear to be a general compliance 
with the Network Code, however, there were some issues identified within the process. Firstly, 
relating to access / availability of data – not all Routes were able to provide sample data in the 
timescale available. Secondly, there were a number of individual network change records that 
had been manually identified and corrected by Network Rail which indicates a possible process 
gap. Thirdly Network Rail had difficulty in furnishing the necessary documentation associated 
with a line of sight through the process from baseline to current Network Capability. 

In summary, we have some concerns that the current system still has some gaps in meeting 
overall compliance with the Network Code requirements in relation to Network Change. 

1.5 Recommendations 
Our recommendations are made in the context that Network Rail is still in the process of 
implementing its internal Network Change Improvement Programme (NCIP). We have assumed 
that in the next year NCIP improvements will be implemented and embedded in the Route 
operations with suitable internal audit and review by the System Operator function or other 
Network Rail central team to assure embedment and continuing compliance. 

On the above basis the following recommendations are made. 
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No. Recommendation Benefits Evidence of 
Implementation 

Owner Target date 
for 
completion 

L
4A

R
00

7-
05

 An appropriate Network 
Capability baseline is agreed and 
signed-off with Routes, operators 
and ORR for CP6. 

A formalised 
baseline to review 
network 
capability against 
in CP6.  

Documents signed
-off with ORR, 
operators and 
Routes. 

Network 
Rail  

1st July 
2019 

L
4A

R
00

7-
06

 

Put in place measures to ensure 
Network Capability / change 
reporting documentation provides 
a clear line of sight through the 
process of network change.  
 
This line of sight will require 
Network Rail to be able to clearly 
articulate the progress of all 
current and proposed changes. 
The documents need to be easily 
accessible such that multiple 
members of a team in a Route can 
have access to them. A detailed 
log (similar to the LNE example) 
should be kept by all Routes. 

Improved access 
to information 
and understanding 
of line of sight. 

Revised processes 
for documentation 
of change process. 

Network 
Rail  

April 2019 

 
Table 1-1: Study Recommendations 
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2 Introduction 

2.1 General 
Arup has been appointed by the Office of Rail and Road (ORR) and Network Rail as Lot 4 
Independent Reporter to monitor and evaluate Network Rail’s delivery of its outputs and 
commitments. 

2.2 Scope of the Mandate  
The purpose of this Mandate (L4AR007) was to provide assurance to ORR that baseline 
capability was being maintained as per Network Rail’s obligation set out in the ORR’s Final 
Determination for CP5. The focus of the review was on the processes applied to report Network 
Capability (line speed, route availability, electrification and gauging) from Network Rail’s 
corporate systems (NESA3, INM4 and the national gauging database) and the process to 
transform the data from these systems to the reporting format provided by Network Rail in its 
Annual Return. 

This assurance was to be arrived at based on evidence provided by, and direct engagement with, 
Network Rail. It was also to be based on supporting evidence provided by ORR from 
stakeholders. Specifically, where capability has changed, ORR was seeking assurance that 
Network Rail had followed the Network Change process as defined in the Network Code. 
Additionally, ORR was seeking professional input from the Reporter on how Network Rail 
management of Network Capability may be best assessed in CP6. The output of this work was to 
inform the ORR’s Final Determination for CP6 on 31st October 2018. 

A copy of the Mandate is included in Appendix A. 

2.2.1 Phasing  
The Mandate identified two phases of the study which were defined in three tasks. 

Phase 1  
The two tasks in Phase 1 were: 

• Verify the consistency and accuracy of Network Rail’s data management and reporting 
processes, procedures and associated governance, to assure ORR that Network Capability 
is being reported correctly, and that Network Rail’s assessment of performance against 
the regulated output can be relied upon. 

• At locations where Network Rail or the Reporter identifies that the capability of the 
network has changed since 1st April 2014, evaluate Network Rail’s compliance with the 
Network Change element of the Network Code (having regard to the findings of Network 
Rail’s Internal Audit Report5). 

Phase 1 was then separately broken down into tasks 1a-1c and task 2, as described in Section 3 
of this report. 

                                                 
3 National Electronic Sectional Appendix 
4 Integrated Network Model 
5 Network Change - LNE & EM - Audit Report - FINAL - 04.12.2017 
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Phase 2  
Phase 2 had one task: 

• Make recommendations as to how Network Capability could be better monitored and 
reported in CP6, taking account of the HLOS requirements, ORR’s PR18 consultation 
responses, and Network Rail’s proposals in this area. 

The Phase 2 review is reported in a separate report submitted to the ORR and Network Rail.  

2.3 Background 

2.3.1 Capability Documentation 
The capability of the national railway infrastructure, which is owned and operated by Network 
Rail, is described in the following documents: 

• National Electronic Sectional Appendix (NESA);  

• Integrated Network Model (INM);  

• Ellipse; and  

• National Gauging Database.   

Together these sources describe the capability of the network (Network Capability) as shown in 
Table 2-1. 

 Track Length 
and Layout Line Speed Gauge Route 

Availability 
Electrification 

Type 

NESA X X    

INM X X X X X 

Ellipse     X 

Gauging Database   X   
Table 2-1: Capability Data Sources 

Network Rail has moved to a position where INM is the ‘single source of truth’ regarding route 
capability. It has moved track data from the legacy GEOGIS system into INM as part of this 
transition. Network Rail stated that details of electrification equipment on the network are 
currently included in INM but not in the master system. There has been an upload from Ellipse 
and Network Rail intend for this to be refreshed to ensure the two systems remain aligned.  

2.3.2 Network Change Process  
Changes to Network Capability are governed by the requirements of Part G of the Network 
Code. The Network Change Process has five principle elements:  

• Assessment of Network Change Requirement;  

• Informal Network Change consultation;  

• Formal Internal Network Change Consultation;  

• Formal External Network Change Consultation; and  



  

Office of Rail & Road and    Network Rail Mandate L4AR007: Review of Network Capability - Phase 1  
Review of CP5 Network Capability Processes 

 
 

  | Issue 3 | 01 November 2018  
\\GLOBAL\EUROPE\EDINBURGH\JOBS\260000\262000\262940-00\04 DELIVERABLES\4-05 REPORTS\4-05-06 TRANS\L4AR007 REVIEW OF NETWORK CAPABILITY 
PROCESSES REPORT PHASE 1 ISSUE 3.DOCX 

                          Page | 8 
 

 

• Network Change Establishment.  

The principle of the change process is that Network Rail must be clear about the changes to the 
network it intends to make and then formally consult with stakeholders (the train operators) to 
seek their approval for the change taking account of their future business interests. The key 
documents in terms of notifying operators and confirming agreement to proposed change are the 
notification of a proposed Network Change to the stakeholders (including details of the proposed 
changes in an Appendix A) and then the establishment of a Network Change once agreement has 
been reached with the stakeholders.  

2.3.3 Roles and Responsibilities  
Within Network Rail there are various parties that have accountability and responsibility for the 
adherence to the defined process. The document “Summary of Accountabilities Associated with 
the Network Change Process” sets out the division of roles and responsibilities across Network 
Rail. This is summarised in Table 2-2. 

 Network 
Change 

Sponsor / 
Proposer 

Network 
Change  

Co-
ordinator 

Regulatory 
Reform 

Manager 

Network 
Capability 
Standard 

Owner 

Director 
Route Safety 

and Asset 
Management 

Head of 
Strategic 
Planning 

Identify need for Network Change Accountable / 
Responsible 

Consulted   Consulted Consulted 

Maintain corporate guidance and review 
alignment to standard   Responsible Accountable   

Provide local guidance / training to Network 
Change proposers Consulted Responsible   Informed Accountable 

Lead informal consultation Accountable / 
Responsible 

Consulted   Informed Informed 

Facilitate formal consultation 
documentation and recording of consultees 
responses 

Consulted 
Accountable / 
Responsible 

  Informed Informed 

Resolution of objections Accountable / 
Responsible 

Consulted 
Consulted / 
Informed 

   

Issue establishment of Network Change Informed 
Accountable / 
Responsible 

Informed  Informed Informed 

Requesting update of Sectional Appendix Accountable / 
Responsible 

Informed Informed  Informed Informed 

Table 2-2 - Network Change RACI Diagram  

The division of responsibilities shown above is representative of the current (September 2018) 
arrangement. Network Rail produced this document as part of the Network Change Improvement 
Programme. 

2.3.4 Licence Obligation 
According to condition 1.20 of its Licence, Network Rail has the following obligation:  

“1.20   The licence holder shall maintain appropriate, accurate and readily accessible 
information about the relevant assets, including their condition, capability and capacity.” 

In addition, ORR’s PR13 determination also stated that Network Capability must be maintained 
at the baseline level as set on 1st April 2014 unless changes are made in accordance with Part G 
of the Network Code. 
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ORR also required that Network Capability should be described in Network Rail’s Sectional 
Appendices, Geographic and Infrastructure System (GEOGIS) database, and the National 
Gauging Database (page 99, 3.126) and must be measured for CP5 against electronic copies of 
the adjusted baseline for network capability as at 1st April 2014. 

Extracts from ORR’s Final Determination for CP5 are included as Figures 2-1 and 2-2 below. 

 

                                                 

Figure 2-1: Extract ORR PR13 Final Determination – Regulated Outputs (page 23) 

2.3.5 Annual Return  
Each year in its Annual Return, Network Rail presents a ‘snapshot’ of Network Capability. A 
copy of the Network Capability section of the 2014 Annual Return6 (capability as at 31st March 
2014) is included for reference in Appendix D. 

It is noted that there were three discrepancies between actual and published capability declared in 
the 2014 Annual Return and several ongoing Short-Term Network Change proposals. 

Network Capability data has been published alongside the 2018 Annual Return7 as Table 398.  

6 annual-return-2014.pdf 
7 Network-Rail-Infrastructure-Limited-Annual-Return-2018.pdf 
8 Annual-Return-Data-Tables-2018.xls 
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Figure 2-2: Extract ORR PR13 Final Determination – ORR decisions (pages 74,75) 

2.3.6 Process Internal Review 
An internal audit of the Network Change element of the Network Code in December 
2017 identified a lack of central governance and accountability for the Network 
Change process. This led to the award of an overall rating of “Unacceptable”. As a 
result, Network Rail is currently in the process of implementing many of the 
resulting recommendations through their Network Change Improvement Programme. 
The Reporter received an update on the four projects in the Network Change 
Improvement Programme dated 20th September 2018.  

There are three outstanding tasks that are noted under two of the workstreams, these 
are shown below in table 2-3 and the tasks that have been completed and the full 
update document is provided in Appendix E. 
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Project Task 

Effective reporting and assurance and training Need to clarify 2nd tier assurance process with the 
Network Capability Standard Owner 

Industry Alignment Recommendation for annual survey to be discussed at 
Network Capability Steering Group 

Industry Alignment “Effectiveness test” of NC process embedded in 
business as usual (1/11/18) 

  Table 2-3: Outstanding Network Change Improvement Programme tasks 
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3 Approach 

3.1 Introduction 
The Reporter’s review has been based on a combination of desktop reviews of documentation 
supplied by Network Rail and a series of meetings with both Network Rail and ORR.  

Specifically, there was no requirement in the mandate to validate Network Capability data on 
site.  

The following sections describe the approach taken to respond to both phases of the study. 

3.2 Phase 1 

3.2.1 Task 1 

Verify the consistency and accuracy of Network Rail’s data management and reporting 
processes, procedures and associated governance from the point of extraction from source 
systems, to assure ORR if Network Capability in Great Britain is being reported correctly against 
the CP5 baseline and whether Network Rail’s assessment of performance against the CP5 
regulated output target can be relied upon. 

This task has been split into three activities with the aim of focusing attention on the individual 
elements of the process. The Reporter therefore considered in turn: 

• Verify the consistency and accuracy of Network Rail’s data management and reporting 
processes, procedures and associated governance from the point of extraction from source 
systems; 

• Assure ORR if Network Capability in Great Britain is being reported correctly against the 
CP5 baseline; and. 

• Determine if Network Rail’s assessment of performance against the CP5 regulated output 
target be relied on? 

Task 1 was delivered though a review of the documentation supplied by Network Rail. This 
provided a framework for the understanding of the processes involved and the division of 
responsibilities between key individuals or departments. It also facilitated the drafting of 
questions to be put to individuals involved in the Network Change process and the handing of 
the data supporting the process at meetings. A full list of documents supplied for the review is 
included as Appendix B. 

The focus of the meetings was to understand the process first-hand, and secondly to interrogate 
those involved in the management and manipulation of the supporting data. The following table 
summarises the meetings that took place. 
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No. Meeting Name Attendees Comments  

1 

Network 
Change 

Improvement 
Programme 

Mike Smith, 
Shona Beattie, Ian 

Hood 

Initial meeting to explain the Network Change process and 
the Reporter’s method of assessment for this mandate  

2 

Initial Process 
Description by 
Network Rail 

(20th June 
2018) 

Mark Hazell, 
Shona Beattie, 
Rosha Soltani, 
Matthew Jeffs, 

Ian Hood, 
Andrew Carson 

This provided a high-level view of the data transition 
process to INM and how this was being cleansed. It also 
provided a description of how the reporting of capability in 
the Annual Return would be simplified. Finally, there was 
some discussion on the development of a capability metric 
going forward.  

3 
GEOGIS to 

INM Transition 
(13th July 2018) 

Andrew Muyobo, 
Shona Beattie, 

Douglas Leeming, 
Andrew Carson 

The purpose of the meeting was for Network Rail’s INM 
team to explain in some detail the process and issues 
identified in the transition of data from GEOGIS to INM.  

4 

Phase 2 
Network Rail 
views (14th 

August 2018) 

Shona Beattie, 
Douglas Leeming 

The purpose of this meeting was for Network Rail to share 
their views on the possible structure of the CP6 metrics and 
to provide comment on factors which may need to be 
addressed in any new metric. These views had been 
discussed at the Network Capability Steering Group and 
were supported by and added to by other industry attendees 
(including Rail Delivery Group). 

5 
Arup and ORR 
update meeting 

(10th September) 

Sneha Patel, Dave 
Chewter, Mark 

Rudrum, Andrew 
Carson 

The purpose of this meeting was to discuss current Arup 
progress and understand from ORR if there was anything 
additional that could help the reporting process. 

6 

Arup, ORR and 
NR Tripartite 
meeting (11th 
September) 

Shona Beattie, 
Sneha Patel, Dave 

Chewter, Mark 
Rudrum, Andrew 

Carson 

The purpose of this meeting was to inform NR on the 
discussion that had taken place in meeting 5 and to discuss 
any additional material that could help the reporting process. 

Table 3-1: Summary of Meetings 

The outcome of this approach allowed the Reporter to form a view in response to each of the 
elements of Task 1. 

3.2.2 Task 2 

At locations where Network Rail or the Reporter identifies (through sampling for England & 
Wales and Scotland) that the capability of the network has changed since 01 April 2014, evaluate 
Network Rail’s compliance with the Network Change element of the Network Code (having 
regard to the findings of Network Rail’s Internal Audit report). 

Task 2 required the study to review the compliance with the Network Change process by means 
of sampling changes that have taken place.  

The Reporter identified a methodology for the sampling of the dataset of changes which was 
described in a Technical Note shared with ORR and Network Rail9. The full note is included in 
Appendix C. The approach is summarised below.  

                                                 
9 Technical Note “Capability Changes Sampling Proposal”, 6th July 2018 
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Network Change Sampling 
To evaluate Network Rail’s compliance with the Network Change element of the Network Code 
the population of changes that had taken place was obtained from Network Rail. This covered 
the period in CP5 from its beginning until March 2018. 

In each year the total number of changes were identified for each of four capability categories, 
by devolved Route, ELR and mileage and a sample of these was required for review by the 
Reporter. As part of the process to determine the size of sample required to provide an indication 
of compliance with the Network Code a high-level analysis of variations across the capabilities 
by year and Route was undertaken. The aim was to identify trends within the data to inform the 
determination of the sample sizes.  

It was noted that there was a requirement in the Mandate to undertake sampling based on a 
review of all the tested capabilities for both Scotland, and England & Wales separately. 
Therefore, all Routes were included in the review, but it was agreed that there was no necessity 
to review all capabilities in each Route. The study also considered the changes across all the 
years of available data.  

The volume of samples obtained had to be practical to deliver within the timescales of the 
commission, whilst providing a reliable outcome. It was noted that there was no requirement to 
undertake statistically significant sampling. 

The approach taken to the sampling was based on determining the number of changes per 
category by Route. This was designed to include reasonable sample sizes for large populations 
whilst also providing assurance where the changes had been relatively small. The agreed 
sampling scale (from the Technical Note) is shown below in Table 3-2 and was to be taken from 
the whole population sample. 

 

Table 3-2: Sample Sizing 

Sample Data Provided  
Based on the foregoing rate of sampling the study considered the number of Network Changes in 
the following Routes, capabilities and year. 

  

Number of Changes per Route, per Capability, per Year Sampling Approach 

0 to 5 Not sampled 

6 to 20 2 samples 

21 – 100 10% sample 

> 101 5% sample 
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Line Speed 

14/15 3 6 3 5 7 2 2 2 2 2 
15/16 5 7 6 7 7 5 2 2 2 4 
16/17 0 2 2 7 5 2 0 2 16 4 
17/18 5 2 7 8 3 8 2 7 2 7 
18/19 - - - - - - - - - - 

Gauge 

14/15 2 2 7 6 2 2 0 0 0 0 
15/16 2 2 6 8 4 4 2 0 2 2 
16/17 2 2 2 3 2 2 0 0 7 2 
17/18 5 7 10 10 4 8 6 7 7 9 
18/19 - - - - - - - - - - 

Route Availability 

14/15 3 5 2 7 3 2 2 2 2 2 
15/16 4 6 9 5 8 3 2 2 2 2 
16/17 0 2 2 4 3 2 0 2 9 3 
17/18 5 3 6 11 4 8 2 6 2 6 
18/19 - - - - - - - - - - 

Electrification 

14/15 3 5 3 8 4 2 2 2 2 2 
15/16 5 6 10 6 9 6 2 2 2 2 
16/17 0 2 2 5 3 2 0 2 9 5 
17/18 5 2 7 15 5 10 3 7 10 3 
18/19 - - - - - - - - - - 

Total for each Route 49 61 84 115 73 68 27 45 76 55 
Table 3-3: Quantum of Sample Data Requested from Network Rail 

The selection of individual changes was derived from the regular selection of entries listed in 
ELR and mileage order within each of the samples. Therefore, each Route was required to 
provide the samples requested from Table 3-3. 

The Reporter was not provided with data from Wessex Route. As such it has not been included 
in the analysis of the samples. 

Samples Used  
Because of the bundling together of certain infrastructure changes into a single Network Change 
request the actual number of Changes to be reviewed is less than the quantum in Table 3-3. The 
data requested from Network Rail in relation to each sample covered the documentation 
associated with: 

• The original notification of Network Change (confirming stakeholder consultation) 

• Appendix A (showing the detail of the requested change); and 

• The establishment of the change (i.e. agreement to the change). 

Between them these documents provided a ‘line of sight’ between the original request, through 
consultation, to establishment of the final infrastructure change. Table 3-4 shows the quantum of 
changes which should have been supplied by each Route and the number received. 
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Route 

Number of 
Network 

Changes in 
Sampled Data 

Notification 
Evidence 

Provided? 

Appendix A 
Evidence 

Provided? 

Establishment 
Evidence 

Provided? 

East Anglia 3 2 0 (awaited) 2 

Kent 10 10 10 10 

London North 
Eastern 10 10 9 10 

London North 
Western 5 5 (and one 

variation) 4 5 (one found 
online) 

East Midlands 10 10 10 10 

Scotland 11 11 11 11 

Sussex 1 1 1 1 

Wales 

5 (including one 
change with 4 
variations, one 
change with two 
variations and two 
changes with one 
variation, so 13 in 
total) 

5 13 5 

Wessex Not received  

Western* 8  7 (two found 
online) 8 7 (three found 

online) 

* Western Route data highlighted some potential concerns which are discussed in Section 4.5. 

Table 3-4: Number of Network Changes to be Reviewed with Supplied Data Summary 

The findings in relation to the Phase 1 tasks are described below in Section 4.
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4 Findings - Phase 1  

4.1 Context 
Phase 1 of the review is primarily concerned with the accuracy of the current CP5 Network 
Capability data and the robustness of the processes surrounding that. This includes, in Task 2, 
consideration of the accuracy of the reporting on Network Capability. 

The findings have been split into the three parts of Task 1 of the Mandate (1a, 1b and 1c) and 
Task 2 as outlined above. 

At the time of our review it should be noted that Network Rail is still in the process of 
implementing its internal Network Change Improvement Programme (NCIP) to address 
deficiencies in the controls around the Network Change process in CP5. 

4.2 Task 1a - Consistency and Accuracy of Processes 
The review of the consistency and accuracy of the process was focused on the provenance of the 
data used to record Network Capability and how this was kept up to date. We have also 
examined the procedures and governance associated with recording Network Capability. 

4.2.1 Processes, procedures and governance 
Evidence of the processes, procedures and governance has been provided by two key documents: 

- The Network Code which describes the requirements that each proposed Network 
Change must go through and includes information on the key documentation that is 
required. 

- The Network Change Process Diagram which outlines the five stages in the Network 
Change Process (associated with Network Code section G1 and G8) and the stages of 
assessment, consultation and establishment that are required to take place. This was 
published on 8th May 2018 as part of the ongoing Network Change Improvement 
Programme (copy provided in Appendix E). 

We have been talked through the procedures and processes outlined in the Network Code and 
Network Change Process Diagram by Network Rail. The Network Rail teams have shown a clear 
understanding of the procedures and processes, which we have been assured are now embedded 
in the business. 

4.2.2 GEOGIS and INM 
An initial meeting with Network Rail (Meeting 1 in Table 3-1) confirmed that Network Rail was 
in the process of transitioning to INM as its prime capability database. A second meeting with 
Network Rail specialists involved in the transition process described how the migration of data 
from GEOGIS to INM had taken place. 

2018 is the first year INM has been used by Network Rail to provide the source data for 
reporting network capability in the Annual Return, having used GEOGIS previously. INM was 
introduced in August / September 2017.  
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4.2.3 Transition of data from GEOGIS to INM 
GEOGIS is a legacy system and is reliant on locating assets relative to the trackside mile posts. 
The move to INM was designed to provide a more accurate source of data and a structure such 
that improved information and data interrogation would be possible. 

We understand that during the amalgamation of systems from GEOGIS to INM a small 
percentage of errors emerged equating to 249 miles or 1.2% of the track mileage. 

On analysing the anomalies, Network Rail found that 67% of these records were associated with 
track lengths of less than 10 yards and around half of the remainder were between 10 and 30 
yards in length. 

Network Rail has explained that it is core to their methodology of the transition that old, and 
potentially incorrect data, will not be deleted until the INM is considered to have reached an 
acceptable level of accuracy, for which Network Rail aims for asset data quality level A2. A 
backup of the data that was in GEOGIS at the point of the handover has been retained in INM 
but GEOGIS has stopped being used. 

4.2.4 INM Data Validation for Annual Return 
As part of the process to check the accuracy and consistency of the data to be used for reporting 
Network Capability in the Annual Return, Network Rail undertook a series of checks of the 
source data. This was particularly important for 2018 because of the transition from GEOGIS to 
INM. 

Starting in January 2018, Network Rail carried out three dummy runs of their reporting process 
using INM data, with the aim of identifying differences and potential errors associated with the 
switch from GEOGIS to INM.  It is understood that there were initial issues with the formats of 
some of the INM fields when inputting into the Microsoft Access database used to produce the 
reports, but that these have been largely resolved by Network Rail.  

It was noted that INM has combined yardages from some of the shorter sections to create longer 
sections of track in one record. As a result, the number of data records has decreased to 331,000 
from 464,000 with GEOGIS. 

Network Rail has explained that records that contain text had to be removed before the data was 
transferred into the Microsoft Access Database. Roughly 8,000 (~2.5%) records out of the 
331,000 INM records had blank line speeds in the 1st April run which was used for the Annual 
Return. This was higher than it had been for GEOGIS. However, a large proportion of these were 
not on running lines (and the capability measures are for running lines). Blank records were 
assumed to be at the lowest capability band. Strategic Route Sections (SRSs) were used for 
internal reporting of capability measures within Network Rail. As part of the check it was found 
that SRSs could (erroneously) overlap within INM by 1–200 yards, which particularly affected 
gauge because gauge is measured by route km whereas electrification, line speed and route 
availability are measured by track km. It has therefore not been possible to produce capability 
reports by SRS for use within Network Rail this year, but Network Rail are aiming to correct the 
errors and produce these reports next year. To confirm, though, the reports by SRS are for 
internal use only and are not required for reporting Network Capability in the Annual Return. 



  

Office of Rail & Road and    Network Rail Mandate L4AR007: Review of Network Capability - Phase 1  
Review of CP5 Network Capability Processes 

 
 

  | Issue 3 | 01 November 2018  
\\GLOBAL\EUROPE\EDINBURGH\JOBS\260000\262000\262940-00\04 DELIVERABLES\4-05 REPORTS\4-05-06 TRANS\L4AR007 REVIEW OF NETWORK CAPABILITY 
PROCESSES REPORT PHASE 1 ISSUE 3.DOCX 

                          Page | 19 
 

 

4.2.5 Reporting Process 
Network Rail has produced a detailed Work Instruction (Annual Return Capability Measures – 
AIS – WI – 020a, dated 11th May 2018) for producing the Network Capability figures for the 
Annual Return. It has been updated for sourcing data from INM. It clearly sets out the steps 
required to produce the figures for each type of capability, and includes a series of error checks. 
Two of these checks are: 

• Gauge Processing: any changes identified by the reporting are sent to the gauging team 
for checking and confirmation; and  

• Route Availability processing: the Excel input file is provided by the Structures Team. 
Sense checks are undertaken by comparing the data with the input file from the previous 
year. 

A further check is that the process outputs all changes of greater than 200 yards for each of the 
four Network Capability metrics when compared to the previous year. This year, with INM, the 
list of changes for line speed has approximately doubled from the number of changes recorded 
last year, whereas the other three measures have approximately tripled. Network Rail believes 
that some of these will be due to the switch from GEOGIS to INM (that is, from a linear model 
to a more detailed geospatial model). The INM team are currently in the process of identifying 
such changes. 

For next year’s Annual Return (2019), Network Rail is planning to re-write the database 
application for producing the reports. Network Rail is finding that knowledge of Microsoft 
Access is increasingly limited and using a new application would widen the pool of staff who 
could use and develop it. It would also remove the manual interventions currently required for 
adapting the process from using GEOGIS to INM. To help make these changes, Network Rail 
plan to add two staff members to the team.  

4.2.6 Conclusions  
Network Rail’s process for reporting Network Capability in the Annual Return appears to be 
reasonably sound, well documented with appropriate error checks. There is clear evidence of the 
reporting procedures and associated governance from the Network Code and Network Change 
Process Diagram. The Reporter has seen evidence of this from formal documentation and 
explanations from the Network Rail team. 

Network Rail has carried out testing on the transition from GEOGIS to INM and errors have 
been progressively corrected. For the reporting in the 2018 Annual Return, the number of 
Network Capability changes is larger than in previous years, but the Network Rail explanation 
that most of this increase is due to the improved accuracy of INM is plausible. However we still 
have some concerns as to whether all the Network Capability changes introduced by the change 
to INM have been eradicated. 

4.3 Task 1b - Correct Reporting against the CP5 Baseline 

4.3.1 CP5 Baseline 
As part of our review we looked at the CP5 baseline to understand the basis of compliance and 
reporting of subsequent change. 
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Discussions with both Network Rail and ORR have identified that the primary ‘baseline’ for the 
Annual Return provided on 1stApril 2014 for CP5, is derived from GEOGIS. A more detailed 
Network Capability baseline was not developed or agreed between ORR and Network Rail. 

The CP5 baseline is at a high-level and does not give visibility of individual sections of track. 
This makes it impossible to compare Network Capability changes in detail.   

It was noted that there was no requirement for Network Rail to develop a detailed CP5 baseline 
for Network Capability or to gain Operator or ORR agreement of the Network Capability 
baseline for CP5. 

4.3.2 Reporting against Baseline 
As well as having a detailed Network Capability baseline, accurate reporting of Network Change 
is reliant on a robust system of monitoring and capturing changes to the infrastructure capability 
across all Routes. The reporting process is described in the Network Code Section G and in the 
accompanying Network Change Process Diagram.  

The Network Code requires Network Rail to comply with the formal Network Change process 
when altering network infrastructure. That Network Change process has been set out by Network 
Rail in considerable detail10, but as noted below, there are many complex facets of Network 
Capability to consider. 

For our review we investigated how the proposed Network Changes were recorded by checking 
that the sample Network Change data record matched the corresponding Appendix A. Our cross 
check found that there were some discrepancies between the two data sets. 

Discussion with Network Rail identified that Appendix A was not written with the intention of 
matching with Network Capability reporting, instead its purpose was to inform operators of 
potential impacts of a Network Change. There was no specific requirement to provide 
documentation to confirm the Network Changes have been carried out as stated in Appendix A 
or the notification document. Therefore, Network Rail provided Appendix A to the Reporter as 
the best alternative to review the sampled changes in network capability against. It is though 
noted that the regulated output (as discussed in Task 1c) does set a requirement to maintain 
network capability or provide evidence where it has changed. The provision of a high-level 
baseline at the start of CP5 with no detailed information for individual sections of track is 
therefore not beneficial to this process. 

Discussions with Network Rail also identified that Network Changes can be complex and 
temporal. An example provided by Network Rail was that  

“For example, the nature of the works may require S&C to change to plain line, which would 
then show as S&C track removed and plain line track added (and both records might not show 
up in the sample). It might also be a change of track ID to reflect a change in the type of traffic, 
so the comparison macro would see track removed even if it still exists with its updated 
attributes. There may also be cases where projects are completed over a period of time, so the 
snapshot of GEOGIS shows the track as out of use while the project is ongoing and it may be 
back in a later data set.” 

From our review it is unclear as to the extent that Network Rail consistently record such complex 
and temporal changes to Network Capability. 

                                                 
10 Network Rail (2017) Network Code Part G – Network Change – 12 July 2017 
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4.3.3 Implementation  
In reviewing the process, we have noted that there is no process to confirm that Network 
Changes have physically been carried out on the network as proposed in Notification and 
Appendix A documentation.  

4.3.4 Conclusions  
In summary, we have not been able to reconcile all the sample documentation with the INM data 
and have several concerns:  

• Baseline - There does not appear to be evidence of a formally agreed detailed baseline for 
Network Capability in CP5. The baseline for CP5 provided on 1st April 2014 in the 
Annual Return is derived from GEOGIS. This makes change difficult to identify because 
the baseline is not provided in enough detail to investigate how capability has changed on 
certain sections of the network. 

• Checking – There does not seem to be a routine way of recording and checking that 
complex and temporal agreed changes to Network Capability are reflected in the 
database.  

• Network Change - Actual Implementation - It has been identified that there is no final 
check or documentation to confirm an agreed change has been carried out.  

Overall it is recommended that Network Rail further develops its Network Change process to 
address these issues. 

4.4 Task 1c – Reliability of Network Rail’s Assessment of 
Performance against the CP5 Regulated Output 

4.4.1 CP5 Regulated Output 
The CP5 ORR Final Determination regulated output for Network Capability is as follows. 

 

                                                 

Source: ORR (October 2013), Final Determination, pp.23 

4.4.2 Assessment of Changes 2014-2018 
Network Rail reports four measures11 in Table 39 of the Annual Return.  

We have compared Annual Returns for years between 2014 and 2018 inclusive to quantify the 
changes that have taken place to these four capabilities. The following tables show the changes 
in line speed and electrification (as examples) that have taken place over the four-year period - 
the percentage figures show the increase or decrease in network capability over that time. 

 

11 C1- line speed, C2 – gauge, C3 – route availability value, C4 – electrified track 
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  Speed 

Route Track Km 0-35 40-75 80-105 110-125 

East Anglia -1.17% -6.27% 0.02% -1.78% No Change 

Kent -0.65% 1.61% 0.09% -2.98% No Change 

London North Eastern -9.90% -9.38% -16.60% 0.79% 0.09% 

London North Western -0.18% -7.71% -1.52% 7.88% -0.33% 

East Midlands 21.31% 6.00% 39.63% -2.31% 2.29% 

Scotland 1.30% -0.39% 1.79% 1.17% 0.08% 

Sussex 2.29% -3.37% 1.83% 5.63% No Change 

Wales -0.01% 0.51% -2.46% 5.74% No Change 

Wessex -1.57% -3.86% -2.63% -0.05% No Change 

Western -1.10% -10.28% -0.93% 0.18% 1.14% 

Network -0.24% -4.74% -0.39% 1.77% 0.35% 
Table 4-1: Change in Line Speed Capability between 2014 and 2018 

Table 4-1 shows that overall there has been a -0.24% decrease in track km across the network. 
Other examples are that there has also been a -0.33% decrease in the track km that has the 
capability of a running speed of 110-125mph in LNW and a -2.98% decrease in Kent with a 
capability of running 80-105mph. 

Route Track 
Km 

25kV AC 
OLE 

25kV AC 
OLE and 

DC 3rd Rail 

650 / 750V 
DC 3rd Rail 

1500V DC 
OLE 

Not 
Electrified 

East Anglia -1.17% -2.18% 16.63% -5.25% n/a 0.53% 

Kent -0.65% -53.07% -12.87% -1.90% n/a 20.06% 

London North Eastern -9.90% -1.04% 61.78% 3.98% -4.59% -15.62% 

London North Western -0.18% -2.83% -5.41% -0.94% n/a 1.90% 

East Midlands 21.31% -0.79% n/a n/a n/a 25.50% 

Scotland 1.30% 13.17% n/a n/a n/a -5.16% 

Sussex 2.29% 14.96% -9.59% 1.25% n/a 11.86% 

Wales -0.01% n/a n/a n/a n/a -0.09% 

Wessex -1.57% n/a n/a -2.22% n/a -0.04% 

Western -1.10% 64.94% n/a n/a n/a -8.19% 

Network -0.24% 3.12% 3.32% -1.22% -4.64% -1.53% 
Table 4-2: Change in Electrification Capability between 2014 and 2018 

Table 4-2 shows that DC overhead and DC have decreased across the network but AC/DC and 
OHL electrification have increased. 

In isolation these results do not necessarily demonstrate compliance or non-compliance with the 
regulated output without understanding the nature of the individual changes that have 
contributed to the variations. The 9.9% decrease in track kms in LNE and 21.3% increase in 
track kms in East Midlands Route can probably be explained by boundary changes where the 
maintenance responsibility changed from LNE to East Midlands. However, this does 
demonstrate that the importance of having a detailed commentary to accompany the headline 
numbers and to provide explanation. 
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Although there was a decrease in overall network kms from 2014 to 2018, it is noted that there 
was an increase each year until 2018 when the data was first taken from INM - which is 
recognised as being a more accurate representation of the network. 

Using the electrification capability as an example, the quantum of track in each category needs to 
be considered to determine whether, based on these figures, the capability is being improved or 
not. 

However, as noted above the difference in regulated output from 2014 to 2018 relies on having a 
detailed original baseline and a sound process for agreeing changes in Network Capability.  

4.4.3 Conclusions  
In assessing compliance with the Regulated Output the intent of ‘maintaining’ Network 
Capability needs to be considered. Maintaining the status-quo in terms of the Network Capability 
is not necessarily logical or beneficial to the future development of the railway. It is expected 
that there will be changes to Network Capability over the course of the Control Period other than 
from enhancements that may be beneficial. The system of monitoring change and compliance 
needs to be able to record this clearly. This confirms the importance of the explanation / 
commentary in the Annual Return.  

As noted in the previous section, we have some concern over the method of Network Rail’s 
reporting of Network Capability. This makes it difficult to assess Network Rail’s compliance 
with the CP5 Regulated Output. 

4.5 Task 2 - Compliance with the Network Code 

4.5.1 Context 
Task 2 required the study to review compliance with the Network Code where changes had taken 
place. This was considered at two levels. Firstly, a high-level review of the process and the 
organisational structure designed to deliver it. Secondly a sample of actual Network Changes 
which had been undertaken was reviewed to check for evidence of the ‘line of sight’ through the 
process. 

4.5.2 Network Change Process Compliance 
The Network Change Process has five elements as outlined in the Network Change Process 
Diagram12. The following comments are made based on the available documentation and direct 
engagement with Network Rail. This includes a master spreadsheet provided from LNE Route 
that is a log of the communication of the proposed Network Change at each of the five stages. 
This information logged is also described below. 

1. Assessment of Network Change Requirement  

From the review of the Network Change Process diagram it has been found that the first step is 
for the Network Change Co-ordinator to assess any possible Network Change. However, the 
Reporter has been informed that some Network Changes may not get logged. A possible 
example cited by Network Rail was as follows: 

                                                 
12 Network-Change-Process-Map-08.05.2018.pdf 
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“in CP5 there have been incidents at Elephant and Castle, and Hull Paragon have inadvertently 
resulted in a change in gauge (a series of factors including wet beds and the type of maintenance 
activity contributed to these). There is also the possibility that allowing an asset to degrade 
means it is no longer at the same capability as it was previously” (Although Network Rail do not 
have any specific examples, so they only cited this as a possibility). 

However, the study was advised that a records update would normally be required, and 
confirmation that a Network Change had been followed would normally be requested. 

[Data Source:  Data provided in the LNE Log: Date the proposal was received and who from, 
category of proposal, date of endorsement.] 

2. Informal Network Change Consultation  

Network Rail advised that an internal discussion would be held, proposed changes are then 
circulated internally and externally to see if there are any questions before the Network Change 
becomes formalised. Network Rail has provided a master spreadsheet from LNE Route which 
outlines what is logged at each of the five stages, this is described below. 

[Data Source:  Data provided in the LNE log: Date the informal consultation was distributed, 
deadline set for comment, responses from train operators, further comments, verdict on 
consultation (not fit for purpose/eligible for consultation).] 

3. Formal Internal Network Change Consultation  

Network Rail has confirmed that this process takes place, evidence for this is provided in the 
LNE log. 

[Data Source:  Evidence provided in the LNE log: Date the internal consultation was 
distributed, deadline set for internal response, internal response/queries/rejections/issues, 
grading of Network Change after Internal Consultation.] 

4. Formal External Network Change Consultation 

As part of the sampling process described earlier the Reporter was able to review evidence of 
documentation associated with this stage. 

[Data Source:  Evidence was provided in the LNE log: Date the external consultation was 
distributed, deadline set for external response, reason for objection, external 
responses/queries/rejections/issues.] 

5. Network Change Establishment 

As part of the sampling process described earlier the Reporter was able to review evidence of 
documentation associated with this stage. 

[Data Source:  Data provided in the LNE log: Whether the Network Change has been 
established and the date.] 

In addition, the log also provides information on the GRIP status and, the parties the documents 
were distributed to and on what date. 

We have only been provided with a master spreadsheet log for LNE. Network Rail advises that 
similar logs exist for other Routes but that the LNE log represents best practice. It was also noted 
that for some Routes it is not easily possible to track a change through the spreadsheet log – 
however the responsibility for the format of the log is at Route level. 
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4.5.3 Sample Data 
As noted in Section 3.2.2 a key element of the review of the compliance with the Network 
Change process was the sampling of actual changes that had taken place to the check whether 
there was a ‘line of sight’ through the process. 

Network Rail firstly provided data detailing the number of individual network capability changes 
that had been logged for 2014-15 to 2017-18 inclusive, split into each of the four measures; line 
speed, gauge, route availability and electrification. To undertake the review the Reporter then 
requested a sample of these changes, the full methodology detailed in Appendix C. Network Rail 
noted that a formal Network Change could include a number of individual changes to network 
capability. 

The Routes then provided a spreadsheet which listed the individual changes to network 
capability that were requested. Each change also had an associated comment and for those that 
stated the change related to formal Network Changes, the Routes were required to provide the 
documentation as required by the Network Code; a Notification, the associated Appendix A 
(which is the document designed for operators to provide further information on potential 
operational impacts but for this review was provided to allow the Reporter to try and match with 
the individual changes noted in the spreadsheet) and an Establishment. Analysis was undertaken 
to understand which Network Changes had these three documents. It was found that most of the 
Network Changes had associated Notifications and Establishments as shown in table 4-3.  

Route Percentage of Network Changes with Notification, Appendix 
A and Establishment 

Anglia (All notification and establishment documents provided but no 
Appendix A documents) 

East Midlands 100% 
Kent 100% 
London North Eastern 90% 
London North Western 80% 
Scotland 100% 
Sussex 100% 
Wales 100% 
Wessex No documentation provided 
Western 75% (after investigating the Network Rail archive*) 

Table 4-3: Percentage of Complete Sample Documentation Reviewed 
 
*Two notifications and three establishments were found online, two Network Changes did not have all documents. 

4.5.4 Outcomes 
Each individual change to Network Capability typically had an associated comment in the 
spreadsheet and these have been analysed to provide a breakdown of the data provided by 
Network Rail. Some Network Changes are made up of multiple changes to the network, hence 
Table 4-4 below shows that there are less unique Network Changes than total rows which relate 
to Network Change data. As a result, the total number of rows in columns ‘Number of Network 
Change Rows’ was higher for every Route than the column ‘Unique Network Changes’. 
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Route 
Number of 

Samples 
Received / 
Requested 

Number of 
Network 
Change 
Rows 

Unique 
Network 
Changes 

Number of 
Data Errors 

/ 
Corrections 

Number 
with no 
Physical 
Changes 

Number of 
Rows 

Highlighted 
Red – 

Requiring 
Route 

Review 

Another 
Route 

Responsible 

No Material 
Impact on 

Capability - 
Network 

Change not 
Applicable 

Network 
change 

documentati
on not 

available 

Unsure/No 
note 

Anglia 49/49 16 3 25 4 4 0 0 0 0 

East 
Midlands 73/73 26 10 23 9 0 15 0 0 0 

Kent 61/61 42 10 0 0 0 6 12 1 0 

London 
North 
Eastern 

83/84 14 10 33 17 4 15 0 0 
0 

London 
North 
Western 

114/115 11 5 83 5 15 0 0 0 
0 

Scotland 68/68 18 11 41 8 0 1 0 0 0 

Sussex 27/27 3 1 0 0 0 0 13 11  

Wales 45/45 27 5 7 11 0 0 0 0 0 

Wessex Not received (0/76) 
Western 55/61 39 8 13 0 0 2 0 2 5 

Table 4-4: Analysis of associated comments with individual changes in network capability 

In reviewing the samples, it was possible to view examples of rejections and acceptances by 
operators in response to the Network Change notifications on the Network Rail archive site. 
Some proposals also had Network Change variations issued after consultation where the 
proposed change had been altered because of stakeholder comments. 

When the requested sample provided by each Route was reviewed by the Reporter there were a 
number of rows where the associated comment for individual changes to network capability 
referenced a data error or data correction. Although there are a number of these data errors, the 
fact they have been identified means that these errors have been corrected and no longer exist in 
the data. This allows the Reporter to be more confident that overall network capability is being 
reported more accurately. However, the Reporter cannot be sure that all errors have been found 
and has concerns over the manual interventions required to address these potential issues.   

It is noted that on Sussex and Kent Routes (South East) that ‘Network Change to follow’ was 
highlighted for 11 out of 27 sampled rows for Sussex and one of the Kent rows, these are 
included in the ‘Network Change documentation not available’. Network Rail explained that 
these documents have been produced but the documentation was unable to be located in the 
timescale. Accordingly, the Reporter has some concerns that the documentation was not able to 
be found when the Routes provided their other samples. 

There are also concerns in relation to the Western data, as presented in Table 3-4, 4-3 and 4-4. In 
Table 3-4 there were four Network Changes that had variations in the documents provided by 
Network Rail but no variations were listed in the sample spreadsheet. One of the Network 
Change notifications referenced in the spreadsheet was issued in November 2006 with the first 
variation issued in August 2012 and the second variation issued in April 2013. However, the 
sampling spreadsheet references the first notice which was issued in November 2006. Network 
Rail did note ‘There are updated versions for some of those referenced (which will have the 
same file name with “v2” or similar added’, however, the Reporter has concerns regarding this 
reporting as these exact variations are not specifically noted in the spreadsheet provided. 

In Table 4-3 it is highlighted that some notifications and establishments for Western had to be 
found online on the Network Rail Archive site. Additionally, not all of these documents were 
under the Western heading, as some were located within Crossrail. Table 4-4 highlights that 
there are two cases where the ‘Network Change documentation not available’. The comment on 
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these two samples in the spreadsheet stated, ‘Freight branch taken out of use’ but there is no 
associated Network Change reference or documentation. Network Rail explained that this is 
because the Network Changes took place many years ago and therefore there is no associated 
documentation available. 

4.5.5 Conclusions  
In total we requested 653 samples and received 581, over 88%.  The high percentage of ‘line of 
sight’ documentation from most of the Routes is indicative of a process generally being adhered 
to. In total there were 63 formal Network Changes identified and all three documents were 
provided in 56 cases, which equates to 89%. 

Based on the evidence from the sampling data there would appear to be a general compliance 
with the Network Code, however, there were some issues identified within the process. 

One issue relates to accessing data – we understand that in Kent and Sussex the Network Change 
documentation has been produced but this was not able to be provided to the Reporter. In 
addition in Western Route, discrepancies with the process were identified where changes in 
capability from many years ago were included in the sample. Wessex were not able to provide 
any sample data in the timescale available, citing problems with staff availability to extract the 
requested samples.  

There were a number of individual network changes that had comments of errors and corrections 
associated with them in the spreadsheet provided by Network Rail. However, the fact that these 
data errors were identified and resolved by manual intervention is a positive outcome, indicates a 
possible process gap. 

A further finding from this review is linked to the difficulty Network Rail has had in furnishing 
the necessary documentation associated with this line of sight through the process. This is 
evidenced by Anglia, Western and Wessex. This difficulty has been acknowledged by Network 
Rail we understand that measures are being put in place measures to resolve this shortcoming. 
However, it was noted by Network Rail that if they had been given clear requirements for 
monitoring at the start of the control period they would have had the opportunity to design 
processes to give an appropriate line of sight to the Reporter. 

In summary, we have some concerns that the current system still has some gaps in meeting 
overall compliance with the Network Code requirements in relation to Network Change. 
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5 Recommendations 
Our recommendations are made in the context that Network Rail is still in the process of 
implementing its internal Network Change Improvement Programme (NCIP). We have assumed 
that in the next year NCIP improvements will be implemented and embedded in the Route 
operations with suitable internal audit and review by the System Operator function or other 
Network Rail central team to assure embedment and continuing compliance. 

The following recommendations are made in relation to this review. 

No. Recommendation Benefits Evidence of 
Implementation 

Owner Target date 
for 
completion 

L
4A

R
00

7-
05

 An appropriate Network 
Capability baseline is agreed and 
signed-off with Routes, operators 
and ORR for CP6. 

A formalised 
baseline to review 
network 
capability against 
in CP6.  

Documents signed
-off with ORR, 
operators and 
Routes. 

Network 
Rail  

1st July 
2019 

L
4A

R
00

7-
06

 

Put in place measures to ensure 
Network Capability / change 
reporting documentation provides 
a clear line of sight through the 
process of network change.  
 
This line of sight will require 
Network Rail to be able to clearly 
articulate the progress of all 
current and proposed changes. 
The documents need to be easily 
accessible such that multiple 
members of a team in a Route can 
have access to them. A detailed 
log (similar to the LNE example) 
should be kept by all Routes. 

Improved access 
to information 
and understanding 
of line of sight. 

Revised processes 
for documentation 
of change process. 

Network 
Rail  

April 2019 

 

Table 5-1: Study Recommendations 
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INDEPENDENT REPORTERS: TEMPLATE MANDATE 

Mandate for Independent Reporter Lot 4 

Title: Review of evidence of Network Rail’s performance against the CP5 regulated output 
target for Network Capability 

Unique Mandate Reference Number: L4AR007 

Date: June 2018 

ORR Lot Lead: Sneha Patel 

ORR lead for this inquiry: Dave Chewter 

Network Rail Lot Lead: Jonathan Haskins 

Network Rail lead for this inquiry: Shona Beattie 

Background 

An accurate picture of Network Capability is essential for Network Rail’s current and future 
TOC and FOC customers, as well as franchising authorities and rolling stock manufacturers, 
to assist them in their planning and operating their businesses with a reasonable degree of 
certainty. 

According to condition 1.20 of its Network Licence, Network Rail must maintain 
appropriate, accurate and readily accessible information about the relevant assets, including 
their condition, capability and capacity. The capability of the national railway infrastructure, 
which is owned and operated by Network Rail is described in corporate systems (such as the 
National Electronic Sectional Appendix (NESA), the Integrated Network Model (INM) and 
national gauging database). Together these sources must describe the capability of the 
network (Network Capability) in terms of track length and layout, line speed, gauge, route 
availability and electrification type. 

ORR’S PR13 determination also stated that Network Capability in Great Britain must be 
maintained at the baseline level as set on 1 April 2014 unless changes are agreed in 
accordance with the Network Change process in the Network Code (Part G). ORR and 
Network Rail are currently considering the approach that should be taken to monitor and 
assess Network Capability in CP6. 

In December 2017, a Network Rail Internal Audit of the controls around the Network Change 
process in the Network Code gave an overall rating of “Unacceptable”. The report made 
many recommendations that have been accepted by Network Rail and which are currently in 
the process of being implemented. 

In addition, Network Rail manages the cross-industry Network Capability Steering Group 
(NCSG). The NCSG: 

Reviews Network Rail’s progress in maintaining the baseline capability of the network 
Provides a high-level overview of the management and maintenance of assets, information 
and operating instructions necessary to facilitate the potential enhancement of capability 
Identifies and supports the resolution of systemic challenges in the management of network 
capability obligations 
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Provides a platform for industry stakeholders and customers to provide details of current and 
longer term operational requirements. 

Purpose 

ORR is seeking assurance of the reporting process that Network Rail follows to provide 
evidence (which will be provided to the Reporter) in its Annual Return alongside evidence 
provided by ORR from stakeholders for England & Wales and Scotland, that baseline 
capability in Great Britain is being maintained as per its obligation set out in ORR’s Final 
Determination for CP5. Where capability has changed, ORR is seeking assurance that 
Network Rail has followed the Network Change process in the Network Code. Additionally, 
ORR is seeking professional input from the Reporter on how Network Rail management of 
Network Capability in England & Wales and Scotland may be best assessed and monitored in 
CP6. 

ORR therefore requires the Independent Reporter to: 

1. Verify the consistency and accuracy of Network Rail’s data management and reporting 
processes, procedures and associated governance from the point of extraction from 
source systems, to assure ORR if Network Capability in Great Britain is being reported 
correctly against the CP5 baseline1 and whether Network Rail’s assessment of 
performance against the CP5 regulated output target can be relied upon. 

2. At locations where Network Rail or the Reporter identifies (through sampling for 
England & Wales and Scotland) that the capability of the network has changed since 01 
April 2014, evaluate Network Rail’s compliance with the Network Change element of 
the Network Code (having regard to the findings of Network Rail’s Internal Audit 
report). 

3. Make recommendations as to how Network Capability in England & Wales and 
Scotland could be better monitored and reported in CP6, considering HLOS 
requirements, ORR’s PR18 consultation responses and Network Rail’s proposals in this 
area. 

This work will be split into two phases – phase 1 will cover CP5 (questions 1 and 2 above) 
and phase 2 will cover CP6 (question 3 above). 

The purpose of this work is to assist ORR in forming an assessment of Network Rail’s 
achievement of the CP5 regulated output for network capability. 

Scope 

This review will focus on the processes applied to report capability data (line speed, route 
availability, electrification and gauging) from corporate systems and the process to transform 
the data from the system to the reporting format provided by Network Rail in the Annual 
Return. 

Methodology 

The Independent Reporter is expected to undertake a combination of desk research and route 
visits. The approach to the questions should be as follows: 

 

Question 1 
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The CP5 baseline was set in relation to track mileage and layout, line speed, gauge, route 
availability and electrification type. 

Provide an assessment of Network Rail’s achievement, to date, of the CP5 regulated output 
target for Network Capability. 

The Reporter is expected to carry out a desktop review of the published processes for 
managing data within corporate systems and data extraction, analysis and reporting. This will 
require input from the ORR, Network Rail routes and national functions. 

Question 2 

Provide an assessment of Network Rail’s achievement, to date, of the CP5 regulated output 
target for Network Capability. 

Through the desktop review of the evidence supplied by Network Rail and using a sampling 
methodology agreed with the ORR and NR, identify locations at which the capability of the 
network has changed since 01 April 2014. The Reporter will also, review evidence provided 
by Network Rail routes to assess whether the Network Change process in the Network Code 
has been correctly applied, and appropriate downstream processes followed (e.g. update of 
systems and published documents). 

Question 3 

Provide recommendations on the monitoring and assessment of Network Capability in CP6. 

Considering findings from phase one, carry out a desktop review of any Network Rail 
proposed metric(s) and reporting method for monitoring and assessing Network Capability in 
CP6. Consider requirements for CP6 (e.g. Scotland HLOS) and relevant responses to ORR’s 
PR18 consultation. 

Timescales and Deliverables 

This work is expected to be carried out to the following timescales: 

  

w/c 18 June 2018 Arup, ORR and Network Rail kick off meeting 

06 July 2018 

 

Phase 1: Initial findings from the review of the Network Capability data management 
and reporting processes and provide an assessment of whether Network Rail is on 
track to deliver the CP5 regulated output target. 

25 July 2018 

 

Phase 1: Initial findings from the review into Network Rail’s compliance with 
Network Change requirements where capability has changed and provide an 
assessment of whether Network Rail is on track to deliver the CP5 regulated output 
target. 

15 August 2018 

 

Phase 2: Initial assessment of the proposed approach to monitoring and assessing 
Network Capability in CP6 

07 September 2018 Draft slides/report based on the above 
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28 September 2018 Final report 

The output of this work will inform the publication of the Final Determination for PR18 on 
31 October 2018. 

Progress updates will be required on a weekly basis considering timescales set out above. 

At the end of Phase 1, a review will be held between the ORR and Network Rail whereby a 
decision will be made to progress to phase 2. 

Related Work 

Network Rail undertook an Internal Audit in December 2017 as referenced previously. In 
response to this, it is in the process of establishing a Network Change improvement 
programme to address the concerns highlighted. 

Independent Reporter Proposal 

The Reporter shall prepare a proposal for review by ORR and Network Rail based on this 
mandate. ORR and Network Rail will review the proposal with reference to the criteria for 
selection – see attached guidance document. 

The final approved proposal will form part of the mandate and shall be attached to this 
document. 

The proposal will detail methodology, tasks, programme, deliverables, resources and costs. 

Given the importance of this inquiry, the Reporter shall provide qualified personnel with 
direct experience in the respective disciplines to be approved by the ORR and Network Rail. 
The contractor is asked to submit details of the previous experience and qualifications of such 
personnel as part of their proposal. 
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Appendix 1 – Joint ORR and Network Rail Guidance to Reporters 

1. The purpose of this document is to describe the trilateral relationship between ORR, 
Network Rail and each Reporter. It sets out in a practical context what both ORR and 
Network Rail expect from Reporters, and seeks to encourage best practice. This will help 
Reporters to deliver work in a way which meets these expectations and requirements. 
These requirements will be taken into account as part of the Reporter Framework (as 
provided to Reporters). 

2. This guidance is owned and updated as necessary jointly by ORR and Network Rail. In 
the event of any discrepancy between this document and the Reporter contract, the latter 
will prevail. This guidance does not provide an exhaustive list of responsibilities and 
should Reporters wish to discuss these guidelines further they should contact the 
following for a trilateral discussion: 

Andy Lewis for ORR; and 
Jonathan Haskins for NR. 

The trilateral relationship 

3. Licence Condition 13 (LC13) of Network Rail network licence states: 

“The role of the Reporter is to provide ORR with independent, professional opinions 
and advice relating to Network Rail’s provision or contemplated provision of railway 
services, with a view to ORR relying on those opinions or advice in the discharge by 
ORR of its functions under, or in consequence of, the Act. Where appropriate, ORR 
shall give the licence holder an opportunity to make representations on those 
opinions or advice before relying on them.” 

4. Reporters should be familiar with the obligations as set out in LC13 and the terms of the 
contract. 

5. For the avoidance of doubt, in delivering this role, ORR and Network Rail expect that 
Reporters will also add value to Network Rail in helping it to improve its performance 
and business as provider of railway services, wherever possible. However, it is 
recognised that this is not the primary purpose of the Reporter under the Licence and that 
this may not always be possible to deliver each mandate. 

Role & duties of the Reporters 

6. Reporters must provide an independent view and remain impartial throughout the review. 

For example: 

information should be shared equally and at the same time with both clients. Any 
correspondence or clarifications sought by Reporters should also be dealt with in the 
same way; and 
communication between all three parties should be open e.g. both ORR and Network 
Rail should be invited to or made aware of meetings or discussions even if the 
meeting is more appropriate with only one client. 

Identifying Reporter work 

7. ORR will identify instances where there is a requirement to engage a Reporter. In 
practical terms, this is likely to arise from on-going discussions with Network Rail and in 
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most cases (except urgent or exceptional cases) the potential for engagement of 
Reporters will have been identified in advance. 

Mandates – Reporter Proposals 

8. Clause 4 of the contract sets out the key requirements around provision of services. 
Requirements for Reporter work normally arise from the day to day discussion of issues 
between ORR and Network Rail. 

9. ORR will prepare a draft mandate for each piece of work and will in most cases agree 
this with Network Rail. 

10. Mandates will be presented in a standard format for consistency and will clearly set out: 

the purpose; 
the scope; 
why the review is necessary; 
what it will achieve; 
the expected outputs; and 
timescales for providing reports. 

11. Once agreed with Network Rail, ORR will email the mandate to the relevant Reporter(s), 
asking for comments and a proposal for the work, which should include costs and CVs 
for the proposed Reporter team. The Reporter has seven working days to respond with a 
proposal or such other timescale as determined by ORR. Every proposal must include: 

costs; 
resources; 
CVs of the proposed mandate team – when providing proposals, Reporters should 
make the most efficient use of their resources including the most appropriate make-
up of the review team; 
methodology for delivering the aims of the mandate; 
timescales; 
framework of meetings, including a tripartite findings meeting before issue of the 
draft report; 
expected deliverables and a concise explanation of how the aims of the mandate will 
be met; and 
for larger scale Reporter studies, the project management approach and project plans 
should be made explicit 

12. Where there are multiple Reporters on a Lot, the ORR and Network Rail will use the 
following criteria to determine which Reporter they will select to conduct the work:  

 

Procedure for Call Off under the Framework Agreements Where more than one Contractor 
has been selected for any particular lot, ORR and Network Rail will allocate mandates on the 
basis of the following criteria:  
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1. The expertise required is only available from one source. This may be due to ownership of 
exclusive design rights or patents.  

2. Where the mandate constitutes follow up work, which is directly related to a recently 
completed study.  

3. The Contractor which demonstrates the greatest expertise in the subject matter of the 
mandate or the approach required.  

4. The Contractor’s performance against the performance framework  

5. An overall assessment of value for money based on cost and complexity of work.  

If the ORR and Network Rail cannot determine the most appropriate Contractor for a 
mandate using the above criteria, ORR and Network Rail will conduct a mini-tender with the 
Contractors who have been awarded the relevant lot using the following criteria in order to 
determine the most economically advantageous proposal:  

1. The Contractor demonstrates sufficient knowledge of subject matter and possesses the 
technical skills, resource and competencies required for the work.  

2. Contractor Costs.  

3. The Contractor demonstrates innovation and value for money in its proposal.  

4. The Contractor’s performance against the performance framework. 

13. Prior to conducting such a mini-tender, ORR and Network Rail will inform Contractors 
of the relative weighting of the above criteria and of any additional sub-criteria 
applicable in the context of a particular mandate. 

14. ORR and Network Rail will endeavour to discuss the proposals received and to confirm 
by e-mail within five working days that the proposal is acceptable (or otherwise). There 
may be circumstances where ORR and Network Rail need longer to respond. 

15. ORR will then formally instruct the Reporter to start work, and the Reporter will arrange 
a start-up meeting with key representatives from both ORR and Network Rail. 

Mandates – During Delivery 

16. The following sets out some key points regarding conduct of any inquiry. Reporters must 
provide an independent view and remain impartial throughout the inquiry. They should 
expect to discuss their progress and findings trilaterally with ORR and Network Rail and 
for some challenge to be given – particularly in relation to the factual accuracy of the 
findings. 

Costs and expenses 

17. If additional funds are required to deliver a mandate beyond those agreed at the outset, a 
timely proposal and justification must be given to ORR and Network Rail (as soon as the 
issue arises). The Reporter should notify ORR and Network Rail who will discuss and 
respond in a reasonable timescale. Additional work (and cost) must not proceed without 
approval. 

18. Any reasonably incurred expenses will be reimbursed by Network Rail. Only expenses 
that have been incurred in accordance with Network Rail’s expenses policy will be paid. 
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It should be specifically noted that Reporters must use standard class travel and plan 
journeys in advance as much as possible. 

19. All invoices should be sent to Matthew Blackwell at Network Rail prior to being sent to 
Network Rail Accounts Payable. 

Amendment to mandates 

20. For practical reasons it may be necessary for a mandate to be revised once work has 
commenced or awarded. For the avoidance of doubt this will not lead to the ORR and 
Network Rail seeking to re-run the award of the mandate unless ORR and Network Rail 
agree that the revision constitutes a material change to the original mandate. 

Meetings 

21. Unless otherwise directed, all key meetings must be trilateral and both parties should be 
made aware of any other meetings taking place. 

22. The Reporter should take minutes of meetings, which should be provided to all parties 
within 7 working days. 

Issues or concerns 

23. Should a situation arise whereby either ORR or Network Rail is dissatisfied with the 
quality of a piece of work, we will explain clearly our reasons, gain approval from the 
other client and then, if we deem appropriate, may request the Reporter to re-do that part 
of work at no additional cost. 

24. Should the Reporter encounter any issues with an inquiry (review) the Reporter should 
notify: 

Andy Lewis for ORR 
Jonathan Haskins for NR 

Reports 

The report document 

25. All Reports must include an ‘Executive Summary’ which should be written clearly, 
concisely and highlight key findings and key recommendations. 

26. The full reports should also be written concisely in plain English, and should provide a 
brief ‘Introduction’ outlining the aims of the mandate and how these have been met. 
They should provide further detail on what is mentioned in the Executive Summary and 
there should not be any material points raised in the main report which have not already 
been mentioned in the Executive Summary. 

27. Where there is commercially sensitive information in the report, the Executive Summary 
will be published on ORR’s website, with any necessary redactions, instead of the full 
report. Otherwise, usually the full report will be published unless any redactions are 
appropriate due to a Freedom of Information Act exemption. 

Recommendations 
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28. A recommendation is a specific action that the Reporter considers, following its analysis, 
should be undertaken by either Network Rail, or any other party. While the majority of 
recommendations are likely to be for Network Rail, not all need to be. 

29. Reporters should make all recommendations SMART (Specific, Measureable, 
Achievable, Realistic and Timebound). The Reporter should: 

provide a clear description of the recommendation and the benefit that 
implementation will deliver; 
outline the evidence which is required in order for the recommendation to be closed 
out; and 
discuss and agree a target date for completion of the recommendation with ORR and 
Network Rail. 

30. Recommendations should only be included in the report if they actually add value to 
either ORR or Network Rail or another industry party and the benefits are sufficient to 
justify implementation. It is acceptable for a report not to include recommendations, as 
long as key requirements of the mandate have been met (e.g. if an inquiry finds that 
Network Rail is fully compliant with its requirements). A smaller number of well-
targeted and SMART recommendations which will deliver tangible improvements is 
preferable to a large number of general recommendations. 

31. In order to add further value, the report may also include observations on areas for 
improvement which do not need to be captured in a formal Recommendation if they are 
not central to delivery of the mandate requirements. 

32. Recommendations will be tracked by the Reporter which generated them. 

Payment 

33. Reporters must include the purchase order number, and unique mandate reference 
(UMR) number for work when invoicing Network Rail for payment. 

34. The clients can query invoices and have the right to check timesheets (and expenses) and 
investigate work before payment is agreed. 

Post-mandate review 

35. The clients will provide feedback on the work carried out, having assessed performance 
using the Performance Framework on a per mandate basis. This will reflect any issues or 
concerns raised with the Reporter during delivery of the mandate. 

36. The clients will also hold formal feedback sessions with each Reporter every six months 
to review progress.
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Appendix C 

Sampling Methodology  
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Capability Changes Sampling Proposal 

1     Background 

As part of the Reporter’s review of Network Rail’s performance against the CP5 
regulated output targets for Network Capability there is a requirement to review 
compliance with the network change element of the Network Code. It has been 
agreed with Network Rail and the ORR that the approach should be based on the 
checking of the accuracy of a sample of the changes that have taken place since 
April 2014. 

The review is to cover the four capabilities of: line speed; gauge; route 
availability; and electrification. This activity is aligned to Question 2 in Mandate 
L4AR007 and in accordance with Task 1 in the Arup proposal to deliver the 
commission. 

2     Purpose 
The purpose of this short Technical Note is to outline the proposed methodology 
for the derivation of the sample to be considered as part of the review. 

3     Analysis of Changes to Network Capability 
Network Rail has provided summary spreadsheet files covering the changes 
recorded to line capabilities over the years from 2014 to 2017. In each year the 
changes are identified for each of the four categories, by devolved Route, ELR 
and mileage. 

As part of the process to determine the size of sample required to provide a true 
indication of compliance with the Network Code we have undertaken a high-level 
analysis of variations across the capabilities by year and Route. The aim of this is 
to identify trends within the data to inform the determination of the sample sizes. 
Table 1 below shows the outcome of this analysis. 

Table 1: Summary of Network Changes by Route and Year 
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Line Speed 

14/15 34 59 27 103 73 20 9 13 11 19 
15/16 46 70 123 148 146 49 10 16 12 41 
16/17 1 18 15 70 51 15 4 14 324 39 
17/18 53 16 139 160 34 156 11 71 24 71 
18/19 - - - - - - - - - - 

Gauge 

14/15 8 8 71 59 21 9 2 3 0 4 
15/16 22 16 120 80 40 44 6 5 12 23 
16/17 7 8 14 28 11 21 1 4 65 6 
17/18 102 67 206 193 44 155 57 72 75 86 
18/19 - - - - - - - - - - 

Route Availability 

14/15 25 48 23 71 31 13 6 10 6 9 
15/16 37 60 95 108 84 33 7 12 7 22 
16/17 1 22 19 43 30 10 2 9 176 29 
17/18 53 25 128 227 36 155 15 64 19 64 
18/19 - - - - - - - - - - 

Electrification 

14/15 28 48 28 81 43 17 8 10 6 11 
15/16 47 58 99 123 95 56 9 12 8 23 
16/17 1 18 15 52 32 11 2 9 176 47 
17/18 53 24 141 295 47 201 28 66 32 98 
18/19 - - - - - - - - - - 

4     Sampling Parameters 
It is noted that there is a requirement in the Mandate to undertake sampling based 
on a review of all the tested capabilities for both Scotland, and England & Wales 
separately. All Routes must be included in the review, but there is no necessity to 
review all four capabilities in each Route. We are also committed to cover the 
variations across all the years of available data.  

It is also clear that the volume of samples, whilst providing a reliable result, must 
be practical to deliver within the timescales of the commission. 

It is noted that there is no requirement to undertake statistically significant 
sampling. 

5     Proposed Sampling 
In considering the foregoing it is proposed that samples are derived based on the 
number of changes in each of the cells as shown in Table 2. This is designed to 
include reasonable sample sizes for large populations whilst also providing 
assurance where the changes have been small. 

 

 

Table 2: Proposed Sampling Scales 
Number of Changes per Route, per 
Capability, per Year Sampling Approach 

0 to 5 Not sampled 

6 to 20 2 samples 
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21 - 100 10% sample 

> 101 5% sample 

Where the foregoing structure does not comply with the parameters set out in 
Section 4 then a rate of 10% sampling will be undertaken. 

The selection of individual items from within the dataset will be undertaken by 
placing the changes in ELR (alphabetical order) and mileage (increasing mileage 
order within ELR) order, dividing the total number of changes by the number of 
samples selected, and then using that rounded figure as the spacing between 
samples from the ordered list.  

As an example: 

Assume there are 34 changes (the dataset) 

The sampling rate is thus 10% - this gives a sample size of 3.4 

Dividing the population by the sample size gives 10 (34/3.4) 

Thus, the selected samples are numbers 10, 20 and 30 listed by ELR and mileage 
dataset. 

Where the sampling level is set at two (if the dataset has a population of between 
6 and 20) then the selected samples will be at the rounded third and two-thirds 
point in the ELR and mileage ordered dataset. 

As an example: 

If there are 14 changes then the sampled elements would be numbers 5 and 10 
from the ELR and mileage ordered dataset.  

Based on the foregoing the following provides a view on the overall number of 
samples to be considered in this exercise. 

 

 

 

 

 

 

 

 

 

 

Table 3: Numbers of Samples to be Considered 
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Line Speed 

14/15 3 6 3 5 7 2 2 2 2 2 
15/16 5 7 6 7 7 5 2 2 2 4 
16/17 0 2 2 7 5 2 0 2 16 4 
17/18 5 2 7 8 3 8 2 7 2 7 
18/19 - - - - - - - - - - 

Gauge 

14/15 2 2 7 6 2 2 0 0 0 0 
15/16 2 2 6 8 4 4 2 0 2 2 
16/17 2 2 2 3 2 2 0 0 7 2 
17/18 5 7 10 10 4 8 6 7 7 9 
18/19 - - - - - - - - - - 

Route Availability 

14/15 3 5 2 7 3 2 2 2 2 2 
15/16 4 6 9 5 8 3 2 2 2 2 
16/17 0 2 2 4 3 2 0 2 9 3 
17/18 5 3 6 11 4 8 2 6 2 6 
18/19 - - - - - - - - - - 

Electrification 

14/15 3 5 3 8 4 2 2 2 2 2 
15/16 5 6 10 6 9 6 2 2 2 2 
16/17 0 2 2 5 3 2 0 2 9 5 
17/18 5 2 7 15 5 10 3 7 10 3 
18/19 - - - - - - - - - - 

Total for each Route 49 61 84 115 73 68 27 45 76 55 

There is a total of 653 samples out of a dataset of 8082 entries. This provides an 
overall sample rate of just over 8% of the population. 

 

 



  

 

 

Appendix D 

Annual Return 31st March 2014 
Network Capability  
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Network Change Improvement 
Programme update (20th 
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