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Executive Summary

Future growth and benefits realization of committed investment in the Auckland Metro Rail Network
ais at risk due to the condition of the permanent way infrastructure. The RNGIM CUR SSBC and
corresponding project will improve the condition of the permanent way infrastructure through large
scale renewal of drainage, formation, railway ballast, rail sleepers and rail.

Renewal of the permanent way infrastructure requires train services to suspended for the duration
of the works. Several models and methodologies have been considered to achieve the outcome
aligned with the strategic objective of completing the works prior to current key capacity enhancing
projects and minimizing the impact on AMRN users.

The recommended methodology is a series of partial network closures to Auckland Metro passenger
services commencing Dec -22 and continuing to Jul-25. Suitable sections of the network will have
Auckland Metro passenger and local freight services suspended for periods of up to 8 months.
Alternative transport options will include bus replacement services, road bridging, additional rail
services and utilization of existing public bus network.

The recommended program broadly meets the strategic objective of completion prior to key
milestone projects and provides overall improved outcomes for AMRN users, minimizes risk and
offers the best value when compared to the other proposals.

Recommended Program
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The Auckland Metro Rail Network comprises 186km of dual use narrow gauge railway between
Pukekohe, Britomart and Swanson. The AMRN has experienced significant growth especially in
public transport passenger users and is now integral to the Auckland Public Transport network. The
future growth of the network is at risk due to the degradation of the aged permanent way
infrastructure. The Rail Network Growth Impact Management (RNGIM) Single Stage Business Case
(SSBC) is the response to the risk.

AMRN User No of Services %tage
AT Metro Passenger 4646 89.6
KR Freight 509 9.8
Other 30 0.6
Total 5185

The RNGIM SSBC 2020 defines, in problem statement one the issue associated with providing a
reliable and performing Auckland Metro Rail Network (AMRN):

‘Investment in the underlying rail network has failed to keep pace with growth, risking the success of
planned and major projects and asset failure’

The business case evidences the problem statement using 2 key parameters: train performance and
asset age/condition. Train performance deterioration arising from the permanent way infrastructure
generally manifest themselves as Temporary Speed Restrictions (TSRs). The number and impact of
TSRs applied to the AMRN shows an increasing trend (Fig 1).

TSRs Arising and TSRs Effective per Month (Excl. TSRs caused by
Severe Weather Warnings)
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Figure 1 Increasing trend of TSRs

Historic under investment in the permanent way asset driven by a strategy of ‘keep things running
rather than investing to achieve improved and sustainable outcomes for longer term’ has resulted in
an aged asset (Fig 2).
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Figure 2 AMRN asset age and condition

Committed investment seeks to increase the usage of the rail network resulting in ‘assets having to
work harder’. The combination of aging asset and increased usage will accelerate and exacerbate the
impact on train performance and put future growth at risk (Fig 3). Reduction in asset age and
corresponding improvement in performance is achieved through asset renewal.

Relationship between Performance and Average Asset Age
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Figure 3 Relationship between asset performance and age

The RNGIM SSBC proposed 6 investment options to mitigate the risk ranging from ‘Do Nothing’ to
‘Whole Network Enhanced Delivery Approaches’. The business case used standard Multi Criteria
Analysis’ (MCA) and evaluation criteria to recommend Option 4 (Fig 4).
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Figure 4 RNGIM SSBC option 4 CUR extract

The resulting scope from development of Option 4 is defined as RNGIM CUR Scope (Fig 5) and is
equivalent to renewing 20% of the AMRN (building 30km of new permanent way).

m

Rail 18,516m
Sleepers 50,023m
Ballast 59,616m
Formation 26,047m
Drainage 48 425m
Turmouts 38
Figure 5 RNGIM CUR scope

2. Value and Benefits
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Delivery of the RNGIM CUR scope supports multiple national, regional and local strategic objectives

including:

e GPSon Land Transport — ‘improving urban rail services for passengers accessing housing,
major employment and metropolitan areas’

e NZTA Statement of Intent — ‘providing a primary contribution to liveable communities’

e RLTP 2018 — 2028 — ‘Auckland’s rail network forms a key part of the city’s strategic public
transport and freight network’

e The Auckland Plan — ‘better use of existing transport networks including rail’
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The completion of key milestone projects within the AMRN unlocks additional capacity and the
opportunity to build on recent growth to achieve the strategic objectives. These projects include:

e City Rail Link (CRL)

e Pukekohe to Papakura (P2P) Electrification

e  Wiri to Quay Park 3™ Main (W2QP)

e Rail Level and Pedestrian Crossing Improvements

The existing AMRN must be able to support this increase in growth to enable the benefits of these
projects to be realized. Delivery of the RNGIM CUR reduces the average asset age on the AMRN and
thereby improves the overall performance of the network. Delivery of the RNGIM CUR scope
supports the benefits realization of these key milestone projects and should occur prior to
completion of these projects.

w

Delivery Options Assessment

The majority of the AMRN was constructed during a similar period and the under-investment in
asset renewal is distributed through out the network. The RNGIM CUR scope affects all routes within
the AMRN (Fig 6).

Western Line: NIMT East (INCL Britomart):
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7,196
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o ) Eastii Line Sleepers 9,341
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Figure 6 Distribution of RNGIM CUR scope across AMRN

The RNGIM CUR team strategy aligns the work programme on a route basis to permit incremental
benefits realization during the project. These routes are:

e Britomart Stn

e NIMT East (Westfield to Quay Park)

e NAL Sth (Westfield to Newmarket)

e NAL West (Newmarket to Swanson)

e NIMT Sth (Westfield to Wiri)

e NIMT Sth (Wiri to Papakura)

e NIMT Sth (P2P)

e Newmarket Line

e Branch Lines (Manukau and Onehunga)
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The RNGIM team analyzed these routes against the key AMRN projects and assigned a priority
ranking that supported the introduction of these projects (Appendix A).

All RNGIM CUR scope is related to the permanent way asset (Fig 7) and therefore any upgrade or
renewal work requires trains to be removed from the asset that is being upgraded. The type of work
necessitates a minimum continuous window of opportunity duration of 48hrs. The recognized
method for achieving this window is via a ‘track occupation’ known as a Block of Line (BoL). A BoL
suspends train services for a period of time to permit construction activity.
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Figure 7 RNGIM CUR scope location

4. Longlist Options

The following delivery options were considered and outline programmes devised (Fig 8):

e Established — utilize existing BoL access (off peak)
e Targetted — enhanced existing off peak BoL access
e Continuous —enhanced continuous access

Programme FY21|FY22(FY23|FY24|FY25 FY26|FY27 FY28|FY29 FY30|FY31|FY32|FY33|FY34|FY35/FY36(FY37 FY38|FY39 FY40[FY41| Benefit Realisation Date

Established 2041 Finish

Targetted 2032 Finish

Cm 2026 Finish

Figure 8 Outline programme summary

The continuous access option was the only option that offered an opportunity to meet the strategic
objective of completing the RNGIM CUR scope in line with the other key AMRN projects. Alternative
proposals that met the theme of continuous access were explored with key stakeholders. These
included rotating a ‘2 week’ continuous access window around the AMRN routes. The alternative
proposals were discounted as being too complex as well as extending the delivery timeframe past
key milestones.
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The continuous access option taken forward for further development was ‘continuous access to
segments of single route’ (Fig 9). Each of the key routes was divided into shorter sections according
to infrastructure constraints to provide the minimum length of network subject to Bol (suspension

of train services).
o= 2a7eH]

Karangahape (]

‘ CRL Rail Network with CRL

TPH Momingside 4| 3 TPH
[erer] e[ 3TPH

N 6 TPH | N
dersonl) New Lynn m‘

e
° ‘
Fruitvale 6 TPH

Western Line
Southern Line
Eastern Line
Onehunga Line
Purple Line
Remaining 6 TPH

O Train Station
o Bus Interchange
C Train Interchange

LT

Figure 9 Route segments

5. Programme Assumptions

The RNGIM CUR programme development includes these base assumptions:

e Improving Production Rates
e Resourcing Levels
e Llimitations

Production rates are baselined on established norms and ratcheted over time through introduction
of enhanced techniques employed on the project such as Overhead Line Equipment (OLE) slewing,
panel lifters, GPS control and ground stabilization (Fig 10).
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Figure 10 Assumed productivity improvements

Resourcing levels increase to optimal based on the limitations of working on the rail corridor (c20m
wide), the urban environment (limited access points) and the sequencing of specialized works (i.e.
foundation before surfacing) (Fig 11).

Access Point A

Main Left/Up 1 I

. © Al [ ) 0 L I 2
| Worksite 1 Worksite 2 [ 1 Worksite 3 Worksite 4 I 1 Worksite 5 Worksite & I
8 JC J < T J L X )

Access Point D

Main Right/Dawn

IAC:ESS Point B Iﬂccess Point C

* Physical space constraints: * Sequence of works constraints: * Safety constraints:
* Long & narrow (c20m) * Foundation before wearing * Plant v people
* Urban environment surface * Rail Operating Code
* Restricted access * Sleepers prior to ballast
cleaning

Figure 11 Typical constraints associated with rail corridor work

6. Shortlist Option Development

A technical working group developed the continuous access option under 3 plausible site access
scenarios. A 4" scenario of the established access regime was included for benchmarking (Fig 12).
The technical working group comprised subject matter experts from the key stakeholders: KiwiRail
Operations; KiwiRail Project; Auckland Transport and Transdev (passenger train operator).

10
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RNGIM CUR - Access Optioneering Scenarios

Scenario |Title Description
Both mains line impassable to passenger services for duration of works
1 Continous Bol KR passenger services amended

KR freight services amended

One main impassable to passenger services for duration of works
One main available for passenger services during peak hours only
2 SLW Peak Only Both mains line impassable to passenger services during off-peak

KR passenger services amended
KR freight services amended
One main impassable to passenger services for duration of works

One main available for passenger services during am peak through to pm peak
3 SLW Peak to Peak Both mains line impassable to passenger services pm peak through to am peak
KR passenger services amended

KR freight services amended

Both mains line impassable to passenger services for w/ends only

4 Off Peak (W/E's & SH) KR passenger services amended

KR freight services amended

Figure 12 Access scenarios

An initial multi-criteria analysis was undertaken on the key routes of NAL (Sth) and NIMT East. The
stakeholders agreed the evaluation criteria of; benefits realization, customer impact and project
impact measured via programme duration, passenger revenue loss and project cost. The output is
shown in Fig 13.

The MCA ranked scenario 1 the best with a significant improvement over the baseline scenario 4 and
a moderate improvement over the next best scenario. Scenario’s 2 & 3 ranked closely and provided
a moderate improvement over the base line.

Scenario
Route Route Section Measure Detail UoM 1 | 2 3 4
| - - | ~| Continuous BoL ~ [ SLW Peak Only | SLW Peak to Pea + Off Peak |~

NIMT East|Quay Park Jcn to Panmure  |Benefits Realisatio|Programme Duration  [Wks . 36.8

NIMT East|Quay Park Jcn to Panmure  |Customer Impact  |Passenger Revenue Loss|$

NIMT East|Quay Park Jcn to Panmure  |Project Impact Project Cost S

NIMT East{Panmure to Westfield Jcn  |Benefits Realisatio|Programme Duration  [Wks

NIMT East|Panmure to Westfield Jen  |Customer Impact |Passenger Revenue Loss|$

NIMT East|Panmure to Westfield Jcn  |Project Impact Project Cost S

NALSth [Penrose to Westfield Jcn Benefits Realisatio|Programme Duration  [Wks

NALSth [Penrose to Westfield Jcn Customer Impact |Passenger Revenue Loss|$

NALSth [Penrose to Westfield Jcn Project Impact Project Cost S

NALSth [Newmarket to Penrose (inc)|Benefits Realisatio|Programme Duration Wks

NALSth |Newmarket to Penrose (inc)|Customer Impact |Passenger Revenue Loss|$

NALSth [Newmarket to Penrose (inc)|Project Impact Project Cost S

Figure 13 MCA summary for NIMT East and NAL Sth routes

Examination of the individual criteria indicates that benefit realization and project cost of Scenario 1
provided a min. 20% improvement on the next best scenario and a 50+% improvement against the
baseline. Scenario 4 (baseline) provided the best outcome for the customer impact criteria (50%
betterment), however the relative outcomes for the remainder of the scenarios was modest (<5%).
Based on the MCA Scenario 1 and 2 were progressed for further development and expanded to the
full project scope.

A further 6 options were developed based on the output of the initial MCA focusing on adoption of
Scenario 1 and Scenario 2 (Appendix B). The strategic objective of completing the RNGIM CUR scope

11
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prior to the commissioning of the key AMRN milestone projects was determined the most important
consideration followed by minimizing the impact to the customer. The programme options are:

e Option A—apply scenario 1 to all routes and overlap BolL segments
e Option B—apply scenario 1 to all routes sequentially

e Option C—apply scenario 2 to all routes and overlap BoL segments
e Option D —apply scenario 2 to all routes sequentially

e Option E — hybrid sequential

e Option F— hybrid overlapping BolL segments

The assessment of the 6 options using the MCA is summarized in Fig 14. Programme optionD & E
are discounted as significantly exceeding the key strategic objective of delivery by AMRN key project
milestones. Programme C & F are discounted due to poor performance against the key strategic
consideration of minimizing the impact on the customer. Programme A requires doubling of the
resource levels from a construction and provision of alternative transport perspective.

Option Completion Date Customer Impact BC Project Cost
(m) ($m)
23.9

mmOoNnDw >

Figure 14 Shortlist MCA summary

7. Risk Assessment

An assessment of the risk of implementation of Scenario 1 and 2 against the categories of
construction workforce, scheduled AT rail service incident, rail operations complexity, transition
between operations/construction and public interface was completed (Appendix C). The categories
included these key items:

e Construction Workforce
o Struck by scheduled AT rail service
o Contact with live OLE
o Access/Egress to worksite
e Scheduled AT rail Service Incident
o Collision with construction activity
o Infrastructure fault on operational line
e Rail Operations Complexity
o Unusual routes
o Customer handling
o Timetable resilience
e Transition between Operations/Construction
o Handback to rail operations
o Handover to construction team
e Public Interface
o Unfamiliar rail service operation

12
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o Trespass and vandalism

The summary of the output is shown in Fig 15. Application of Scenario 1 provides significant
reduction in the risk profile over Scenario 2 for the programme. (54 included as baseline).

Risk Category
. . . . Transtion to/from
X Construction Scheduled AT Rail | Rail Operations . R . X
Scenario | A ) construction/rail Public Interface Total Risk
Workforce Service Incident Complexity .
operations
1 0 12 42 12 6 72
2 66 72 72 72 12 294
4 0 24 14 30 3 71

Figure 15 Risk assessment summary

8. Other Considerations

Disruption to rail passengers will be significant and the provision of alternative public transport
when train services are suspended during a BolL is a significant challenge. The majority of the rail
network does not have diversion routes that can used to support closures. A combination of
dedicated rail replacement bus services, re-direction of customers to existing bus services and
additional rail capacity (where available) will be required. Clear and timely communication will be
critical.

The AMRN is used to support transport to/from key public events (special events) such as National
Level Rugby games, music concerts etc. Typically, these events are confirmed with 12 month lead
times. The ability to provide support to some of these events will be compromised during the
programme.

The AMRN is a dual use network and the rail freight network is considered critical to the national
freight task (NZ Inc.). The RNGIM programme assumes that national freight will continue to operate
with amended timetables and restricted access to the AMRN. Localized freight movements will be
suspended for the BolL and an alternative road-bridging solution implemented.

Several of the key AMRN projects provide additional capacity and flexibility to the network.
Specifically,

e 3"Main
e 3and 4" OLE power feed
e Resilience x-overs

These projects could mitigate the impact on customers and the RNGIM CUR programme has been
aligned to capitalize on these. There is a risk that these projects are not fully realized to meet the
needs of the RNGIM CUR programme due to factors outside the control of RNGIM CUR team.

9. Peer Review

The proposed RNGIM CUR scope and programme were subject to a high level peer review by an
independent party via AoR. The review concluded that the works are necessary to improve the
reliability, availability, maintainability and safety of the AMRN. The review confirmed the adopted
approach of continuous access is the most appropriate method to deliver the programme and
acknowledged the constraints of the programme. The review recommended a process of continuous
monitoring and improvement to mitigate the impact of the works on the AMRN users.

10. Recommendation

13
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Assessment against the key criteria of benefits realization, customer impact, risk and cost indicates
that Programme Option B provides the most appropriate methodology (Fig 16).

Option Completion Date Customer Impact Aggregate Risk BC Project Cost
(m) (Score) ($m)

mmOoO w >

Figure 16 Consolidated summary

It is recommended that Programme Option B is adopted and implemented for the delivery of the
RNGIM CUR project (Fig 17).
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Figure 17 Recommended RNGIM CUR programme
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11. Appendix A — Segment Prioritisation

Priority -'|Route Section Description T |KM- Start | ¥ [KM-End |~
1 Britomart Quay Park - Britomart (Britomart Line) 681.001 681.838
21 NIMT East Westfield Junction (on NIMT East) 666.001 666.403
2.2 NIMT East Westfield Junction - Panmure 666.404 670.000
2.3 NIMT East Panmure - Quay Park 670.001 679.256
2.4 Britomart Quay Park - Britomart (Eastern Line) 679.256 681.000
31 NAL Sth Penrose - Newmarket 3.142 7.897
3.2 NAL Sth Newmarket Station (on NAL South) 7.897 8.500
1.1 NAL West Morningside Station 11.342 13.565
4.2 NAL West Morningside - Mt Albert 13.565 15.300
51 NIMT Sth Wiri Station (including Puhinui Junction) 655.997 659.490
5.2 NIMT Sth Wiri - Middlemore 659.490 662.353
53 NIMT Sth Middlemore - Railway Lane overbridge 662.353 664.447
5.4 NIMT Sth Railway Lane overbridge - Westfield Junctiq ~ 664.447 665.459
55 NIMT Sth Westfield Junction (on NIMT South) 665.459 666.000
6.1 NIMT Sth Pukekohe - Paerata Junction 628.180 631.638
6.2 NIMT Sth Paerata Junction 631.638 632.965
6.3 NIMT Sth PaerataJunction - Papakura Station 632.965 645.375
6.4 NIMT Sth Papakura Station (P2P) 645.375 647.000
6.5 NIMT Sth Papakura Station (W2QP) 647.000 648.607
6.6 NIMT Sth Papakura - Homai 648.607 655.000
6.7 NIMT Sth Homai - Wiri 655.000 655.997
7.1 NAL Sth Westfield Junction (on NAL-South) 0.000 0.694
7.2 NAL Sth Westfield Junction - Penrose 0.694 2.045
7.3 NAL Sth Penrose Station 2.045 3.142
8.1 NAL West Newmarket Station (on NAL West) 8.500 9.172
8.2 NAL West Newmarket - Morningside (incl CRL Junctior| 9.172 11.342
9.1 NAL West Mt Albert - New Lynn 15.300 19.000
9.2 NAL West New Lynn - Glen Eden 19.000 22.152
9.3 NAL West Glen Eden - Henderson 22.152 26.012
9.4 NAL West Henderson Station 26.012 27.145
10 NAL West Henderson - Swanson 27.145 32.633
11.1 Newmarket Newmarket Station (on NWMKT) 0.000 0.420
11.2 Newmarket Newmarket - Quay Park 0.420 3.295
12 (3a) Branch Wiri - Manukau 0.000 1.727
13 (4a) Branch Penrose - Onehunga 0.000 3.596

15
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12. Appendix B — Shortlist Option Programmes
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13. Appendix C — Risk Assessment
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Group or Business Urit: | Operations
A ton RNGM CUR Py
Developed By. | NPinch
Date: | {ddmmiy}
Risk Risk Risk Matrix
- [Ris Risk Details |current controls Weiglied) (eI
) T S T Temiing] FS5%0%® | Qi eore [ProPosed Contrls  |austicaions s Due Date
[Sircicby scheduied AT EER [KwiRal ducton
v ; stucton equi 1 |Noscheduied AT services. e A o o [limination - Appled | ot applied |anager. immm
= e riskof constuctonecpmentpersonne bing sucky v Substitution - Applied /Not appled |- name) _|(4m™ ™}
sche senvce hanges 4 tmes dai o — solation - Appled
oue o encroschmentofth operaton ey e 2 |Schedued AT senvices for 6124 period - et = » Engineering - Appled  Not applied
harm or deat
es 2 tmes daly imin - Applied / Not appled
3 e | rossee | HiGH 2 3 . "
Construciion
st 3 known Root Causes. rotecton system Scheduied AT services for 13724 period PP - Apple Not apped
o o [Nosohecuied AT servies - i . )
- nexperence
- Changing protecton arrangements ot . pusticaton
- oot communicaton | e | M e stetion
receqsas poston systm £ seecton
S e | Moke
consen Make selecion
visiood | selecton
(Contact v ive OLE RISk KRt ad | 1 |ove moed st e [Efimination - Appled / Not appied _|Nnager
i struction equ sonnel bei u areness Trainin isolated and earte i A ° ° Jbstitution - app i mmn
e sl constncton cqupmeirsomelbeng dciocuted | Avarness Trring e I % Substituton - Appled/ Notappled |- {name) [cdimmmiyy)
Rastiog n oo e doa 2 [OL v tor st o el - B Eramearng s st
loLe 2tmes daiy - Apied /ot appied
Constuciion ,  [known Root Causes |OLE isolatons 3 |oLE LIVE for 13024 period e | pne ] HiGH = = PP - Apple Not apped
Warkorce - nexperience |oLE cbservers |OLE isolated and eartned
- Changing OLE isolation ariangements. g Ll A o o lsustiicatior
- Poor communication sact stiication
somct | Make
- madequate contro of plant o] 305 | somengn |MokeSlctan
S e | woke
conses Make selection
visiood | selecton
[RccessiEgress from workste RISk st Ad staton witin [Eimination - Appied  Not appied [ Vanager
[The rsk of consiruction equipmentipersonnel unable t access + |Unimpeded access to worlsite e A ° ° Substiution - sppted ! Notoppled |- narme [cdimmmiyy)
ded access for 18/24hrs solation - Appied / Not applied
IDue to safe working area being ‘cut off from access point as plan 2 wor | roune DR e G
Engineering - Applied  Not applied
lajacent raitway ine operational lUnimpeded access for 11724
Construcion L [Restiing i mino iness o delayed reament 3 " " e | uey | EDIUM s s e AL
ondorce ed / Not applie
Warkox oo Root Causes + |Unmpeded access toworisie . i . )
- No safe access/egress toffiom worksite sact ke prusticaton
St ke
el | ey | MokeSelcton
S e | Moo [
oot | seegtign_| M2ke Selction
Colfson wih consiructon AR iRl nducton
[Eimination - Appied ot pled
ey he it aschechiod AT senice coiing with consirctin L[l schecied T senices e wa | o o Subsuron somes/Noromid | oo [
eau pre-stan brifings Scheduied AT services for 6241 period -
ine. . jone
Schodad pranncd and reviewed Scheduied AT .
AT Rl [Resultng in damage to AT service andior harm to AT personnel 3 e ol T 2 * eyl
S rotecton system PPE - Apple Not appied
Senice landior customers. Ty r— o
nident 4 e i o o
[Known Root Causes: o ok lustification
" Rumring AT scheduie serces | 2z | M e stetion
- Construction activiy during scheduled service operation e Seclection
et proecton sy o] gty | ok ot secin
visiaod | selecton
iastructure aul on RISk [0 or crivcalasks o scheduied AT services during works
s s N Senvices during wor o | e | oo B - [Eimination - Appied Mot appied [Nanager -
loperatonal ine e sk of a scheduied T s ncden fom festructre faut 1. spection pon complsion Substtution. AopledNotppled | pame) [(@cimmmiyy)
q u isolation - Appied / Not appliec
[Resuling in dam Servce andior harm rsonnel 2 L 15 “
e Resuling ndamage 0 AT dlor harm to AT personnel usperspeciors Engineering - Appled  Not applied
chedie Services 1 imes dal -
checue 3 o e | s | HiGH 2 B Aopled | Not appiod
5 nown Root Causes utipie nspections PPE - Applie Not appied
ensce nown No schecuied AT services during works
nciden - nadequate esses 3 ko
g | podeause QApox 1 xinspection upon over muliple completion | " | " | MEDIUM ° = lustification
SE | et | Moke
- mexperience o] 305 | somengn |MokeSlcton
S e | ke
consens Make selecion
visiood | selecton
rosul outes R [Eimination - Appied Mot appied [Nanager
T P NERTE ) S vl g T,
IDue to changing ancior unfamiliar routes.
e casedpeomanes st oo | e [ # Engneein g ek s
single fine working i ‘peaK direction -
o N o [ ] e[| | o e s
fne [ poereee '+ [Normalrunning on open segments o | e | ow ) Y
- Rail system shortls o or lustification
St ke
e = e
S e | ke
consens Mate slecion
visiod | selecton
Customer randing ER [Fimety comms o S
mms pan gmerts closed for duraiion [Elimination - Appied ot appi
T T e | ] o | @ | ® R el U S ™
i o s el s o fmepeenm s N oo s ot
ly Engineering - Applied  Not applied
single fine working in ‘peaK direction -
- o imin - Applied / Not appled
o ,  [known Root Causes: 3 |oirecton of ravel change 1 imes daly = » PPE - Appled  Not applied
ey - Capacity of iterchange nodes. [Segments closed on mullple occaisions
- Poor communication o e mssee [ tow s 6
et P modes |ottpeak customers only lustification
S| s | Moke
e = e
S e | moke
consens Mate selection
visiod | selecton
[Fimetble Resiience 5K T e [Eimination - Appied  Not appied [ Wenager
[The rsk of timetable faling over listrbution * [smpled e Wl ° » e o~ ddimmm
g pifed timetabing b e
[Due to rumber of changes andor lack of‘space’ o oo o e remel
nce Engineering - Applied  Not applied
2 imetable changes per segment -
oo ,  [known Root Causes E S ontdsimicndaci e N 2 u e e
eatons - Capacit of network o :
Complonty 1 umetable change per segment - muliple
|- Timetrames for implementation g et i 2
P mplementaion Y| ‘ lustification
S| s | Moke
e = e
comsea| o, | Mk e st
uieoos | selection | MOkeSelection
[Fandback to Rai Operatons R reirucion
» . Consirucion PR A o] o | tow N N [Eimination - Appied  Not appied [ Wenager —
T i s [Substitution - Applied / Not applied |- {name) )
ey epecion : e I I * enamering Ao ol
Tansivon [Resulting in AT senvice cancelationsicompounding dela o«
rrsio 9 Pounding dlays 5 [1xdalyhandback N R N » |Acimin - Appled / Not appiied
jconsinuciony @ |known Root Causes PPE - Applied  Not applied
al
 programme contal 4 [1xhandback over multple occasions esorss| ey | EDIUM . 15
pertons | Frogemme conrl " bustfcation
S| s | Moke
- Resource avaiabilty o] 5 | somengn |MokeSlcton
S e | moke
conse Make seection
wheivood | seecton
[Fandover o constructon R Flanned metable e Ted T
frmination - Apph 7 =
feam [The rsk of delay in handover to construction team I [bxhandover esave) e [ LOW : 2 Syl it [cdimmmiyy)
P e e e | o o o | wen | w | rosion o
v Engineering - Applied  Not applied
Tansivon
1. daiy handover -
tatom [Known Root Causes 3 Y ' ederse|  masoe | wEDIUM 9 7 ot npo
jconsircion 3| Unplamned incident PP Appted Nt appted
al
- Resource avaiabil 4 [1xhandover on multle occasions e | ey | LoW: 4 2
cperatons | Resource avaiabity P lustification
S| s | Make
e = e
S e | ke
consen Make selecion
wheivood | selection
rfamiar vl servce RISk (Gated crossing ports e Ted T
frination - Apph 7 =
loperation [The rsk of members of publc being struck atcrossing points I |No sehedued AT services [ A ° ° et oo o | et [cdimmmiyy)
e txrfaniarat sercecprton rkor ergoear o |Can 5 |ootamier AT senice drectonandtming | U o [ oo N N Isolation - Appied / Not applied
rom Engineering - Applied  Not applied
Rail operaiing code: Unfamitar AT service dect -
Pubic [Known Root Causes peraing 3 recton ocerse| ey | EDIUM A 6 ‘Appied  Not applied
eace | Familariy at crossing points PP - Appted Kot appted
[ Lack ot anereness 4 [No scheduled AT senvces e i o o
- Unfuncioning crossing protection equipmens sakct ke prustficaton
St ke
e = e
o o, | Mk e st
uieboos | seection | MOkeSelection
[Frespass & Vandaism RISk [Secured access ponts
e risk of infrastructure vandalism P 1 [Noscheduied AT sevices for duration woor | rossie | MEDIUM 6 6 Z“:-::H:m-‘gzh‘w j mﬂw‘:gﬂ M(HHBQE; ccmmmiyy)
ubstitution - Applied / Not appled - {name)
EZEJ‘;..E o insaheched repas 2 [T 6/24h period oaese|  rve Low 3 3 Isotation - Appiied / Not appled
repai Engineering - Appled  Not applied
IAT scheduied servics for 13/24hw period -
Publc [Known Root Causes 3 o oderse| e | toW 3 3 o et
erace © | Direct access to network PP Appted Kot appted
4 |Noscheduled AT senvices for short durations [verse| R [ LOW 3 3
lustification
S| s | Make
e = e
| e | moke
s i | sinie | Makeselecion

17





