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Executive Summary

Southern Railway Limited wrote to the Office of Rail Regulation in December 2010 raising its
concerns about deteriorating performance on Network Rail's Sussex Route. The Office of Rall
Regulation and Network Rail subsequently commissioned Asset Management Consulting
Limited (AMCL), the Independent Reporter for Asset Management, to undertake a first phase
review of Asset Management on the Sussex Route at both a whole system and at a tactical
level. The first phase of this review was focused on electrification assets, both as a specific
asset group and as a proxy for a review of generic Asset Management practices within Sussex
Route., Whilst some generic Asset Management practices have been reviewed, it should be
noted that the scope of work limited the breadth of the review to such practices as those
associated with Electrification. This report documents the findings of the first phase of the

review.

Current Asset Management practices were reviewed against the simplified Asset Management

process shown in Diagram 1 below which is separated into three key areas.
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Diagram 1 Simplified Asset Management Process
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1) System Level Planning - the management of demand and the translation of this demand
into a statement of required capacity and a specification of Reliability, Maintainability and
Availability (RAM) targets.

2) Maintenance Specification - the specification of maintenance requirements and standards

to meet these capacity and RAM requirements as part of an engineering change process.

3) Maintenance Delivery - the delivery of the maintenance requirements defined in the

standards as part of a plan-do-review delivery process.

The findings and recommendations are structured around these three areas, including the
consideration of the asset information that informs all three. Although the review has focused
on electrification assets, where these findings and recommendations are felt to be generic this

has been highlighted.
The key conclusions of this report are:
System Level Planning

Demand analysis and understanding future capacity requirements is a long-term planning
activity that needs to consider the needs of Control Period 5 and beyond. Historically, this
system level planning has not been undertaken to a sufficient level of detail, or from a whole

system perspective — therefore there are a number of findings related to the implications of this.

1) A number of recent electrification system failures on the Sussex Route were a result of the
load demands identifying 'weak' points in the system, be they condition, manufacturing,

materials or equipment rating issues.

2) Network Rail is currently unable to quantifiably determine the electrification system route
capacity (supply) of the infrastructure or the continuous real-time load (demand)
requirements of the train services that operate on it. Whilst both these measures are
notably complex and dynamic, Network Rail does hold a certain level of knowledge, as well
as undertaking modelling of capacity and testing of loads for specific purposes. However,
without a full understanding of these measures, it is impossible for Network Rail to predict

the performance of the electrification system.

3) Continuous real-time load data can only be provided by the installation of relevant load
measurement transducers connected to a new SCADA (Supervisory Control and Data
Acquisition) system. A new SCADA system is currently scheduled for commissioning in
Control Period 5 along with fitment of transducers to new circuit breakers and retrofitting of

transducers at existing 'node sites' where certain criteria are met.
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4) In the absence of this strategic understanding of demand and the associated capacity and
RAM requirements, Network Rail must be provided with longer notification periods in order
to appropriately assess the potential impact of changes to train services or rolling stock on

the electrification system.

5) The review has identified a key issue in managing performance is Network Rail's strategic
approach to aligning electrification system capacity on the Sussex Route with future

demand.

6) The available electrification system route capacity has been gradually eroded by increases
in train services and the resulting increase in traction loads over the last few years, and no
major enhancements to electrification system route capacity have been justified or funded

beyond those identified as necessary for specific timetable changes.

7)  Without the provision of electrification system route headroom, further incremental changes

to train services or rolling stock may have a significant performance impact.
Maintenance Specification

Network Rail Centre is responsible for the development of Maintenance Standards so the
following findings are likely to apply to all routes with similar electrification infrastructure to the

Sussex Route.

8) Some analysis of maintenance fitness for purpose is undertaken, but this is not part of a

formally documented engineering plan-do-review process.

9) The maintenance specification plan-do-review loop is limited by Electrification engineering
resource constraints and prioritisation, based on criticality across Network Rail's
electrification system asset base and there has been no quantified justification or

optimisation of the Maintenance Standards for DC electrification system assets identified.

10) There is no current capacity or RAM specifications attributed across the DC electrification
system hierarchy against which Maintenance Standards are meant to be delivering or

measured.

11) Conductor rail equipment failures are considered by AMCL to have been impacted by
degrading condition, outdated Maintenance Standards and a lack of specific Work
Instructions.

12) A revised process for assessing and collating quantified condition data for some

electrification system assets was introduced in 2011 but knowledge of degradation rates is

currently variable across the DC electrification asset base.
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13) In contrast, this review has found that Southern Railway Limited has a well documented
engineering review and change management process to assure the completeness and

adequacy of maintenance specifications.
Maintenance Delivery

14) The maintenance delivery plan-do-review loop utilised in Sussex Route is understood to be
the generic approach used throughout Network Rail and generally forms a closed loop
process. However, a potential risk in relation to the satisfactory completion of the plan-do-
review loop was identified during the review due to an inconsistency between electrification
Maintenance Standards and the 'grace' period for closing out maintenance tasks within the

Ellipse system.

15) Sussex Route has established a number of maintenance and intervention initiatives to
mitigate electrification system performance issues in the short-term, including the
introduction of inspection processes for conductor rail equipment, such as the use of infra-

red equipment.

16) Maintenance Work Orders generated by Ellipse do not adequately detail the relevant

Maintenance Standard or Work Instruction.

17) The lack of data captured in the Fault Management System is considered by AMCL to form
a systemic constraint on failure mode based root-cause analysis, particularly for non-
service affecting failures, across the asset base. This appears to be a generic issue that is

not limited to electrification assets.

18) Quantified knowledge of electrification system condition and degradation profiling is limited,

particularly with respect to conductor rail equipment.

19) Until detailed capacity and load information is available for the electrification system,
Southern Railway Limited and Sussex Route will need to continue to work together to

further mitigate performance issues.

The recommendations from this review to improve performance on the Sussex Route are listed
below. They are grouped into one general recommendation and recommendations on the three
areas discussed above of System Level Planning, Maintenance Specification and Maintenance

Delivery.
General

1) Although the focus of this phase of the review was on the Asset Management of

electrification assets, this was found not to be the largest driver of performance issues.
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Electrification assets were ranked 12th by annual delay minutes and 4th by total number of
faults on the Sussex Route. Asset Management practices may also vary by asset discipline
so consideration should be given to reviewing the Asset Management of other key asset

types in a further review phase.
System Level Planning
These recommendations are strategic in nature and will need to be led by Network Rail Centre:

2) By April 2012, Sussex Route (with the support of Southern Railway Limited) should
formalise appropriate notification periods for train service changes, recognising that the

period of notification will be longer the more significant the change.

3) By April 2012, Sussex Route (with the support of Southern Railway Limited) should agree
and establish an appropriate and continuously rolling long-term planning horizon for the

Joint Performance Improvement Plan.

4) Prior to the submission of the Strategic Business Plan for Control Period 5, Network Rail
should ensure proposals for the retrospective fitment of load measurement transducers to
existing DC electrification equipment provide appropriate granularity of continuous real-time
load measurement data to a central point to facilitate system performance prediction and

aligns with the commissioning of the proposed new SCADA system.

5) Prior to the submission of the Strategic Business Plan for Control Period 5, Network Rail
should further develop the 'Sussex Route Traction Power Strategy' in line with Policy
Number EP-127 'Power Strategy' of the draft Control Period 5 Electrical Power Asset
Strategy, including outline designs for increasing the electrification system route headroom

to agreed levels.

6) By the end of Control Period 4, Network Rail should determine a methodology to determine

electrification system route capacity and electrification system route headroom.

7)  Within the first year of Control Period 5, Network Rail should ensure that all appropriate
projects provide electrification system reinforcement not just to meet the requirements of
the projects and but also to provide or maintain an agreed level of electrification system
route headroom. This will require justification and may require the provision of appropriate
funding.

8) Within the first year of Control Period 5, Network Rail should develop the proposed more
‘nimble’ approach to Electrification System Modelling to inform strategic thinking and the

early stages of projects as an alternative to the existing complex systems.
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Maintenance Specification
These recommendations are strategic in nature and will need to be led by Network Rail Centre:

9) By April 2012 Network Rail should ensure that Ellipse Work Orders include specific
reference to, or appropriate details of, the current Maintenance Standards or Work

Instructions.

10) By April 2013, Network Rail should develop an appropriate suite of conductor rail
equipment Work Instructions and identify and fill any further gaps in DC electrification

system maintenance documentation.

11) By the end of Control Period 4, Network Rail should establish a Southern DC Electrification
System Network Management team to determine the procedures, processes and systems
required to manage and develop the Southern DC electrification system and propose an
organisation, taking into account the practices of Distribution Network Operators and

equivalent organisations.

12) Within the first year of Control Period 5, Network Rail should adopt a Reliability. Availability
and Maintainability specification based approach to the maintenance of DC electrification

system assets, with appropriate apportionment of targets across the system.

13) Within the first year of Control Period 5, Network Rail should systematically review and
qguantifiably optimise, on a cost-risk basis, all DC electrification maintenance regimes, in

accordance with the established Reliability, Availability and Maintainability requirements.

14) By April 2012, Network Rail should establish appropriate Maintenance Standards, Work
Instructions and competency arrangements for the use of infra-red equipment on DC

electrification equipment.
Maintenance Delivery
These recommendations are tactical in nature and will need to be addressed by Sussex Route:

15) By April 2012, Sussex Route should establish a process to ensure that the engineering
root-cause of electrification infrastructure faults is fully captured within FMS and used to

justify all relevant performance improvement initiatives.

16) By April 2012, Sussex Route should formalise the process to liaise with Southern Railway
Limited, undertake on site-investigation as appropriate and rapidly determine the root

causes and agreed resolutions for conductor rail and train shoegear incidents.

AMCL would like to take this opportunity to thank the stakeholders and interviewees involved in

the review.
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1 Introduction

1.1 Background

The Department for Transport (DfT) re-awarded Southern Railway Ltd. (Southern) the South
Central train operating franchise in June 2009. The franchise runs from September 2009 until
July 2015, with the possibility of extension until 2017. The franchise operates extensively on the

infrastructure managed by the Sussex Route of Network Rail.

Southern wrote to the Office of Rail Regulation (ORR) on 23™ December 2010, raising its
concerns about Network Rail's performance on the Sussex Route. The letter identified that
Network Rail Sussex Route was falling short of its 2010/11 Joint Performance Improvement
Plan (JPIP) targets. It also raised concerns that this was part of a longer-term trend of
performance deterioration on the Route and that it may point to systemic issues. To address

the longer-term issues, Southern proposed in its letter:

"A wide and detailed independent analysis of the systemic root causes of Network Rail Sussex’s

long term poor performance for Southern."

Although a number of issues were mentioned in the letter, the mandate defining the subsequent
review requirements was based on a phased approach. Phase one of this approach, specified
in the mandate, was to review the whole life management of the electrification system on the

Sussex Route.

To undertake the identified review, Network Rail and the ORR engaged AMCL as the current

Independent Reporter (Part B: Asset Management) to both organisations.

This report documents AMCL's findings from the Phase one review.

1.2 Purpose

The overall stated purpose of the quadripartite (ORR, Network Rail, Southern and AMCL)
agreed mandate is to undertake a review of the Asset Management of the Sussex Route both at

a whole system (strategic route) and at a tactical level.

It was agreed that the study was to consider actions that both Network Rail and Southern can

take in order to improve the Sussex Route's long-term performance.

Key objectives were to identify actions to improve:
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= Knowledge of the condition and criticality of the asset base;

» The relationship between interventions and reliability and availability of the infrastructure;

and

= The analysis and justification for establishing and predicting long-term performance of the

asset base.

The outcome was anticipated to bring more certainty around long-term performance forecasts

on the Route.

1.3 Scope

The overall scope of Phase one was to assess the identification, planning and application of
Reliability, Availability and Maintainability (RAM) techniques used for the management of the
Sussex Route infrastructure and Southern rolling stock, with a specific focus on electrification
infrastructure. The review was to recommend actions that Network Rail and Southern can use

to improve:

= Planning of interventions (maintenance / renewals / JPIP schemes) based on asset

information;
= Defect and fault management processes and interventions;

= Understanding of the relationship between asset interventions, system capability to deliver

timetable requirements, and performance; and

= Long term performance forecasts within set tolerances (in particularly to inform industry

strategic planning).

The review was required to check whole industry system level and tactical asset management
practices against a closed loop (for example in a simple plan — do — review cycle) which

considers whole-system performance. The key elements of the mandated scope were:

1) Context Analysis - The review should provide a clear context for activity by summarising

current position and trends in the performance, condition and use of the infrastructure.

2) System Level Planning (Plan) - At a system level, the review should consider the asset
information regarding the power supply capacity of the system and the models that are
used to forecast Reliability, Availability and Maintainability of the whole-system and sub-

systems.
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3) Maintenance Practices (Do) - The review should consider the current maintenance
definition/justification, planning and delivery practices for electrification assets on the

Sussex Route.

4) Asset Information (Review) - The review should consider how asset information
requirements are specified and the information is collected, analysed and understood to

manage whole system performance.

1.4 Methodology

The mandated methodology consisted of four key elements:

= A desktop based study of relevant documentation;
= Data collection (including maintenance records) and analysis;
= On-site interviews; and

= Reviews of all asset intervention definition/justification, planning and delivery processes.

1.5 Definitions

The following definitions are provided to ensure a consistent understanding of critical elements

of the review findings:

= ‘electrification system route capacity'

— The electric train services that an electrification system on a Route or part of a Route

can support.
= ‘electrification system route headroom’

— The estimated percentage difference between electrification system route capacity and

the demand of the existing electric train services on a Route or part of a Route.
= N-1 Security

— Alevel of security of supply such that the planned timetable can be supported when one

feeder circuit or major item of plant is out of service.
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1.6 Abbreviations

Abbreviation

Description

BUGLE Performance Management System used by TOCs
ADIP Asset Data Improvement Plan

ATOC Association of Train Operating Companies
AWS Automatic Warning System

CAR Corrective Action Request

CRE Conductor Rail Equipment

DfT Department for Transport

DINIS Distribution Network Information System
DNO Distribution Network Operator

DQuIP Data Quality Improvement Programme

EP Electrification Power

E&P Electrification and Plant

E&PME Electrification & Plant Maintenance Engineer
EP Electrical Power

ETE Electric Track Equipment

FMS Failure Management System

FSC Firm Service Capacity

HQ Headquarters (Network Rail central offices)
P Initial Industry Plan

IMDM Infrastructure Maintenance Delivery Manager
IME Infrastructure Maintenance Engineer

JPIP Joint Performance Improvement Plan

MAA Moving Annual Average

MDU Maintenance Delivery Unit

MOLA Master Operating Lease Agreement

MPV Multi-Purpose Vehicle

MTIN Miles per Technical Incident

MVA Mega-Volt Amperes

NCAP National Core Audit Programme

NCR Non Conformance Repot

NG National Grid

NIRG National Infrastructure Reliability Group
NST Traction Power Design National Specialist Team
OHL Overhead Line
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Abbreviation

Description

ORR Office of Rail Regulation

OSLO Overhead System Loading

PDR Plan-Do-Review

PPM Public Performance Measure

Railsys Proprietary train movement modelling application
RAM Reliability Availability Maintainability
RAM* Route Asset Manager

RIMD Route Infrastructure Maintenance Director
RIRG Route Infrastructure Reliability Group
RSSB Rail Safety and Standards Board

RUS Route Utilisation Strategy

SCADA Supervisory Control and Data Acquisition
Southern Southern Railway Ltd.

Southern PSE Southern Power Supply Enhancement
SR PSU Southern Region Power Supply Upgrade
SRA Strategic Rail Authority

SSM System Support Manager

STK Singe Track Kilometre

TDAC Train Delay Attribution Clerk

TIN TRUST Incident Number

TOC Train Operating Company

TPWS Train Protection and Warning System
TRUST Train Running System TOPS

VISION Visualisation and Interactive Simulation of Train Operations
VMI Vehicle Maintenance Instruction

VOI Vehicle Overhaul Instruction

Table 1 Abbreviations

1.7 Structure of Document

Due to the scale of the review, this report has been kept deliberately strategic and focused on

the key issues impacting the performance of the electrification system on the Sussex Route.

The structure of the report is:

= Section 2 - an overview of the preceding Context Analysis report;

= Section 3 - a summary of AMCL's key findings from the overall review;
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= Section 4 - an overview of Southern's Asset Management practices;
= Section 5 - an overview of Network Rail's (Sussex Route) Asset Management practices; and

= Section 6 - AMCL's key conclusions and recommendations.

© Copyright 2011 Asset Management Consulting Limited Page 16 of 94



Network Rail, the ORR and Southern Date: 12th December 2011
Asset Management on Sussex Route to
Achieve Sustainable Performance

Phase 1 Report Compiled by: D McLeish

Version: 1.0

2 Context Analysis Report

A specific initial element of phase one of the review was to undertake a ‘Context Analysis’
exercise. This was to provide a high-level, independent, summary of the current position and
trends in the performance, condition and use of the systems and to highlight any key data gaps
or weaknesses that may constrain good Asset Management and sustainable performance. The
detailed findings of the Context Analysis are available in a separate report*. They are therefore

not repeated here.

The key findings of the initial Context Analysis report, which are subject to further review in the

body of this report, were:

= From the failure and incident information provided for the last 5 years, approximately 77% of

the delay attributable to Network Rail was incurred by Southern Trains.

= Southern Trains appeared to have a relatively robust method of recording failures, their
causes and root causes. However, although the immediate cause of failure was always
recorded, there were a relatively high number of failures in the performance management

system with blank root causes.

= Network Rail's method of recording incident and failure information prior to Period 4 2009/10
was considered by AMCL to be well below the standard that would be expected for an
organisation managing the portfolio of assets that Network Rail is responsible for. Since that
time, there had been a step-change in the completion of two specific fields within in the
Failure Management System (FMS), but the extent to which this data represents the root
cause of failure requires further analysis of the use of 'no cause found'. (This is considered
to be a generic Network Rail issue and is being reviewed by the ORR under a separate

workstream.)

= There was also found to be no direct link between FMS and TRUST, the train delay incident
monitoring system, making it difficult to assess the delays associated with failures in FMS.
This was considered to make it difficult to undertake the type of analysis that should be

common place in an effective Asset Management organisation, for example:

— Pareto analysis cannot be undertaken to determine the worst performing asset types as
TRUST and FMS are not linked and TRUST is an unreliable source in relation to

recording the asset type that caused the failure.

! Sussex Performance Review - Context Analysis Report - Draft B; AMCL, July 2011.
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— Root cause analysis is constrained because the root causes of failures were not
systematically recorded within FMS prior to 2009/10 and since then, the quality of root
cause of failure being captured within FMS is variable and Network Rail's post-incident
approach to data based analysis of root causes is only applied to certain sub-sets of

incidents.

— Network Rail’s ability to develop improvement plans that tackle the priority problem

areas is constrained as it requires the above analysis to support this.

= |t was found that on the Sussex Route 27% of incidents (representing 7% of total delay
minutes) were attributed to TRUST Category 601 (All Z codes — Unexplained), which

increased uncertainty around any subsequent analysis of the data.