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1. Purpose

1.1.

1.2.

1.3.

The purpose of this paper is to provide the Crossrail Sponsors (TfL and DfT) with
Crossrail Ltd’s (CRL) response to the Project Representative’s (“PRep”) Sponsor
Summary report. It has been produced in consultation with Crossrail subject matter
experts. A list of consultees is attached as Appendix 1.

The report responded to in this paper is Period 04 FY2019-20 (23 June 2019 — 20
July 2019), issued and received by CRL on 16 August 2019.

To ensure Crossrail's comments can be mapped accurately to the PRep’s
comments, each header (typed in bold) has the relevant PRep paragraph reference
number in brackets. For this Period, Crossrail has annotated the PRep’s report to
include paragraph references. This annotated report is attached as Appendix 2.

2. Opening Statement from the Chief Executive Officer of Crossrail Ltd

2.1

CRL continues to have an open, transparent and constructive relationship with
PRep. The issues contained in their reports are evidence of the insight gained
through that openness and participation in meetings across the breadth of the
project. While it does not always prove possible to close out the issues they raise
rapidly, the detail provided below evidences our awareness of the issues they raise
and/or our plans to address them.

3. PRep key areas of concern — closed matters (Reference: 18.0)

3.1.

Crossrail has closed 0 of the 2 key areas of concern highlighted by PRep in the “Key
Areas of Concern in the Period” section since the PRep Sponsor Summary report for
Period 4 FY2019-20.

! Crossrail changed how it responds to the PRep reports from, and including, the Period 4 FY2019-20
report. Crossrail now responds to the Sponsor Summary report and not the covering letter to
Sponsors. This represents a significant increase in detail and effort, and it would not be practicable to
retrospectively apply the same level of detail to all previous PRep reports.



4. PRep key areas of concern — updates on live matters (Reference: 18.0)

4.1. There are 2 open key areas of concern highlighted by the PRep in the “Key Areas of
Concern in the Period” section since the PRep Sponsor Summary report for Period 4
FY2019-20!. These are summarised below.

SAFETY AND TECHNICAL ASSURANCE DOCUMENTATION (Reference: 18.1)

4.2. The assurance Visualisation metrics have been re-baselined to align with Delivery
Control Schedule (DCS) dates (in support of T-minus reviews). The underlying
concern about the pace of assurance evidence remains, so Crossrail will need to
keep a close eye on progress versus the new baseline curves.

A revised approach for managing the assurance required for Trial Running has been
developed over the last 3 weeks. This proposes a combination of final "end state"
evidence with a "structured engineering judgement" assessment for assets not in the
end state. This would provide a solution that supports Delivery Control Schedule
dates and would require RFLI to accept the routeway with this set of evidence. Full
"end state" evidence would still need to be provided to support Passenger Service
and for the ORR authorisation of the railway. This new approach for assurance will
need formal acceptance by the project and the Infrastructure Managers, likely via an
update to the Technical Assurance Plan.

RISK FOR FUTURE PHASES (Reference: 18.2)

4.3. Crossrail note and accept the observation that the current risks predominantly relate
to the period up to Stage 3 and the fact that Trial Running phase requires further
detail in the schedule.

4.4. A risk workshop with the Operations team was held on 21 August 2019 focussing on
Stage 4 and Stage 5, and future iterations of the QSRA (Quantified Schedule Risk
Assessment) will focus on improving the definition of the Trial Running phase. It
should be noted that the QSRA is led by the Planning team as part of Programme
Controls.

5. Matters necessitating Crossrail comment

5.1. Crossrail has the following comments on the PRep report.
HEALTH AND SAFETY PERFORMANCE (Reference: 1.0)

5.2. HPNM (High Potential Near Miss) Analysis has been conducted and was presented
to the Safety Health Executive Leadership Team (SHELT) on 29 August 2019. This
indicates the three most prevalent causes of HPNM are: Procedural Irregularities;
Energised Systems; and Falling Objects. Intervention is being led by SHELT, the

Learning Forum and the sponsors of the Target Zero Improvement Plan.

5.3. The Target Zero Plan is approved and being implemented.

5.4. Crossrail is working with to deliver
actions that have been agreed at the and parent company level.
These actions address the findings of the gap analysis. Improvement has already
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5.5.

5.6

5.7.

5.8.

5.9.

been implemented, namely the introduction of experienced rail employees to
manage Track and Overhead Line Equipment Maintenance programmes (with RfL
secondees).

UNDERPINNING THE DCS (Delivery Control Schedule) (Reference: 2.0)

The DCS has been baselined in Period 5, with the Crossrail Board confirming the
DCS Baseline dates. Crossrail will continue to refine the DCS, including updates
from tightening areas over the coming periods. In any given period there is a
process for confirming the mitigated dates for that period - "the period actuals and
forecast". This involves a structured and defined process for reviewing contractor
submissions, developing the Crossrail view on project schedules, integrating this
across the programme and determining the programme forecast position. This is
consistent with Crossrail programme governance.

ASSURANCE, OVERSIGHT & EXTERNAL BODIES REVIEW (Reference: 3.0)

. Crossrail will continue to work collaboratively with all assurance bodies, but Crossrail

is required to operate a framework of assurance, independently of any external
bodies, to respond to all Crossrail-related assurance risk.

Crossrail has produced a prioritised schedule for tracking outstanding procedure
updates and has implemented Management System surgeries to ensure efficiency.

PROGRAMME EXECUTION (Reference: 4.0)

Specific efforts are being made to boost productivity across Stations, Shafts and
Portals, particularly through the introduction of 24/7 working and ensuring sufficient
supply chain resource is prioritised across sites effectively. Whether stations or the
rolling stock integrated train/signalling system are going to define the Crossrail
delivery date is not a decision, but an emergent issue with the delivery of the
individual projects. The intention is to start Trial Running as soon as the systems
can support this. SC1 does not constitute a handover; it is a declaration of a level of
completion which does not incur any additional significant cost.

Crossrail has developed, in conjunction with Bombardier Transportation and
Siemens and in consultation with RfL, MTR-C and Network Rail, a Minimum
Functionality configuration of Signalling and Rolling Stock Software for the start of
Trial Running. Crossrail has agreed several fixes for PD+11 and PD+12, PD+11 is
due to be released in early December. Crossrail has also agreed a procedure for
managing Operational Restrictions for the minimum configuration and any
subsequent issues that may arise from PD+10. The current Crossrail assessment is
that train is assurable for the start of Trial Running by 14 February.

HIGH LEVEL DCS SUMMARY (Reference: 5.0)

5.10. Crossrail has a process in place for confirming forecasts in each period -

comprising Sector Schedule Reviews, Programme Integration Review and the
Anticipated Final Cost (AFC) and Schedule Reviews. Mitigated schedule information
will be available in week 2 of each period.
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COST AND COMMERCIAL (Reference: 6.0)

5.11. The “Cost Baseline” budget was presented to and agreed with the Crossrail
Board on 15 August 2019.

5.12. QRA (Quantitative Risk Assessment) risk impact dates are to be identified for
the Crossrail Board on 12 September. Mitigation dates and potential savings to be
assessed for the Crossrail Board on 10 October 2019.

5.13. Currently there are four projects where the contractor's AFC does not support
the Period 4 forecast. These are:

. In both cases, the contractor's AFC is lower than Crossrail's.

has been instructed on scope and priorities related to entry/exit criteria

for Dynamic Testing. The project team has allowed for these changes in their
cost and QRA.

. Contractor's forecast is lower than Crossrail’'s. However, Stage

Completion (SC) 2 and SC3 have not been instructed to the contractor yet, and
the project team has allowed for sufficient risk in their project QRA to
accommodate the introduction of SC2 and SC3.

« [ Contractor's forecast is higher than Crossrail's. This is impacted by
commercial positioning by the contractor and a disagreement on resource
categories to cover remaining works. This has been escalated to the Employer
and positions should better align in Period 5. Between programme and project
risks, Crossrail has sufficient allowances to cover the contractor's view.

RISK (Reference: 7.0)
5.14. 83% of the SIGNIFICANT (i.e. Red) risks now have mitigations identified.

5.15. Crossrail's risk management maturity is still developing and as a result there
has not been a focus on assessing the post-mitigation assessment. Generally, the
post mitigation assessment has been set in ARM to equal the pre-mitigated
assessment. There may be some exceptions which account for the 4% differential.

5.16. With the acceptance of the “Cost Baseline” (see 4.11), the priority of risk
management is now to focus on managing and mitigating risk. As outlined in a paper
to the Investment Committee in August, this will involve:

e production of risk waterfalls showing the timeline of risk expiry;
e completion of risk management actions against all key risks; and
e assessment of a post mitigated 'Forecast' position which includes the benefit

of all risk mitigation actions (including ||| | GGG -

STAGE 2 PHASE 2 (Reference: 8.0)

5.17. Agreed.
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STAGE 3 — STATIONS, SHAFTS AND PORTALS (Reference: 9.0)

5.18. Crossrail has brought in a Strategic Priority Lead to lead efforts to improve
productivity. A forward-looking productivity planner is being rolled out week
commencing 26 August 2019 and incorporated into the Visualisation routine.

5.19. Crossrail has brought in a Supply Chain Delivery Director to tackle the
challenges identified on Tier 2 planning and productivity.

5.20. Provision of permanent power at Bond Street Station Western Ticket Hall
planned for 28 August 2019, with delays caused by series of technical issues
including earthing issues.

5.21. The Bond Street station recovery plan for Cable Management System
installation is in progress, delays have been caused by design issues and poor
productivity. Action has been taken to change the leadership, quantify the remaining
work in detail, increase working hours and work fronts, and track progress by zones.

5.22. Actions to confirm Bond Street station contractor alignment for SC1 are
underway. Crossrail has instructed SC1 requirements to the contractor, who has
provided a SC1 programme with their Period 4 programme.

5.23. Victoria Dock Portal (VDP), Pudding Mill Lane (PML) and Mile End Shaft
(MES) handovers: Crossrail achieved 23 August 2019 for VDP; PML was achieved
on 3 September; and MES achieved its ‘Go’ review on 23 August 2019, which
supports a handover date of 20 September 2019.

DYNAMIC TESTING (Reference: 10.0)

5.24. End of PD+10 window is unchanged as mentioned. Minimum functionality is
being agreed with the stakeholders to secure a clear plan.

5.25. The current performance on the Great Eastern (GE) has proven to be largely
successful and appears to be technically sound. In coordination with MTR-C, the
Plateau Team is assessing the likely status of testing at the point of entry into Trial
Running and discussing whether a reduction in the Entry Criteria will be acceptable.
If not, there are 3 possible mitigations: 1, Stable in Plumstead; 2, Stable in Abbey
Wood; 3, path trains from Old Oak Common. GE transitions is currently considered
a low risk.

5.26. Detailed Dynamic Testing planning workshop for the next phase is being
planned in September 2019. Assurance of the Rolling Stock (Consent To Operate)
is taking longer than the DCS assumed as PD+10 has more content. Through re-
planning, the current forecast date has moved from April 2020 to February 2020,
with additional mitigation planned to move it to January 2020. This will meet the 14
February 2020 start of Trial Running.

OPERATIONAL READINESS (Reference: 11.0)

5.27. The current focus in relation to Handover is for Victoria Dock Portal
(achieved), Pudding Mill Lane (achieved), Mile End Shaft, Custom House and
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Tottenham Court Road which have been set deterministic dates over the course of
the next 3 months, which will provide key lessons about future Handovers.

5.28. A formal T Minus process has been agreed, which captures the timings for
when documents are required to support the timely review and acceptance activities
in support of Handover. A strategy for the completion of Handover Execution Plans
and further definition of the Handover and Transition organisation within Crossrail
has been undertaken through the oversight and direction of the Crossrail Steering
Group.

STAGE 4 SUMMARY (Reference: 12.0)

5.29. The plan for migration from Stages 3 to 4 and 5B is being developed and
papers are in preparation for consideration by the Crossrail Board.

STAGE 5 SUMMARY / RLU-FLU SWAP-OUT / STAGE 5A OPENING - NR /
STAGE 5B OPENING (References: 13.0 — 17.0)

5.30. Stage 5A is on target for commencement of service in December 2019. The

plan for migration to Stages 4 and 5B is being developed for consideration by the
Crossrail Board.
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APPENDIX 2 — ANNOTATED SPONSORS SUMMARY PREP REPORT

Period 04 FY2019-20 (23 June 2019 — 20 July 2019), issued and received on 16 August
2019.
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CRL

Reference

1.0

2.0

3.0

JACOBS Official ~ Sensitive Commercial

Sponsor Summary

Health & Safety Performance

For the third period running there were no RIDDORs and during this period, no Lost Time
Incidents (LTI); this is a positive performance. However, there were 4 HPNMs in the period, all
centred around behavioural actions, and the rolling average is the highest score recorded in the
last 12 months. This continues a worrying trend, particularly given that under slightly different
circumstances, these could have resulted in significant injury.

CRL is finalising a ‘Target Zero Improvement Plan’ to address the current H&S performance
issues and is planning to present to the CRL Board in August 2019. The revised approach
follows a review of current H&S performance by the new CRL H&S Director. If approved by the
Board, CRL plans to roll-out the improvement plan in September 2019.

_—A gap analysis of I

procedures and maintenance practices is underway to highlight how they compare to RfL’s.
There is an immediate opportunity to integrate RfL further into Crossrail delivery, which should
ease the process of formal Handover.

Programme Delivery
Underpinning the DCS (Cost & Schedule)

As reported in the last period, the underpinning of the DCS is taking longer than anticipated and
is now scheduled for completion at the end of August 2019. Key risks from the ’tightening
areas’ are resulting in substantial delays to the approved delivery dates. CRL has developed
mitigation plans that recover these dates; however, this is taking time, and rather than report
unmitigated dates, CRL has decided to defer the period ‘lock-down’ of the schedule. As a
conseqguence, we have been unable to analyse the integrity of the schedule.

Assurance, Oversight & External Bodies Review

CRL held its first programme assurance group meeting this period, which brings together CRL’s
Three Lines of Defence. The purpose of the group is to coordinate CRL’s approach to internal
assurance. We attend the meeting as an observer and provide an update on the activities we
are undertaking. This co-ordination is important to ensure there is a breadth of assurance, with
no duplication of activities.

Currently, there are a total of 11 independent bodies assessing CRL and sponsors
performance; which we believe is excessive and may warrant streamlining where practicable (4
internal CRL, 4 for Sponsors, 3 externalt). Based on the current position of the programme, it is
understandable that a high level of scrutiny is required; however, we believe there is the
potential to hinder the CRL delivery teams and reduce management bandwidth.

At present, all assurance and governance processes have been approved and are now in place.
However, it must be noted that in the 1% Line of Defence, CRL has identified approximately 140

L CRL: QA, 2" line assurance, TfL Audit, expert panel
Sponsors: P-Rep, JST (DfT & TfL), sponsor experts
External: IPA, PAC, NAO

PSR 127 Period 04 FY 2019-20 Sponsor Summary v1.5
Official ~ Sensitive Commercial
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4.0

5.0

6.0

JACOBS Official ~ Sensitive Commercial

procedures that require updating. The 2" Line of Defence (targeted assurance reviews) need
to be revisited following the completion of the DCS and the 3™ Line of Defence (TfL Auditing)
has yet to start. The panel of industry experts has engaged CRL and we await its
output/recommendations. We support the principles of CRL’s Integrated Assurance Plan but
note that it is too early to comment on its effectiveness.

Programme Execution

CRL has a major programmatic decision to make in August 2019, as to whether the stations or
the rolling stock (software) are going to define the Crossrail delivery date. The stations are ‘cost
driven’, but will be completed in the near future, despite productivity challenges; the rolling stock
software is ‘time driven’ and has the equal chance of delaying the overall programme. If CRL
believes that rolling stock software immaturity will delay the start of ROGS, there is no
advantage in reducing the handover to SC1, which will incur additional cost. Alternatively, if the
rolling stock software keeps to its current commitments, there is an advantage in separating
SC1/2/3 as a mitigation to secure the start of ROGS. This decision is expected mid-August
2019.

Due to the large number of software maodifications required under P_D+10, CRL may want to
consider suspending Dynamic Testing to allow a complete focus on the Routeway infrastructure
completion and assurance. Since the amount of regression testing will be substantial, the
benefits of further Dynamic Testing using P_D+8 may be considered minimal. This decision
needs to be made by as soon as possible, following the finalisation of the P_D+10 software
freeze. This would allow the physical works in the trace to be completed, prior to Routeway
testing.

This period we witnessed excellent communication of the scope of SC1/2/3 by the Whitechapel
delivery team and, in our opinion, CRL may want to roll-out this approach across the
programme to ensure all parities within the Crossrail programme understand the task at hand.

High Level DCS Summary

As previously detailed, CRL has held back the submission of the period schedule, while it
implements mitigation actions to recover key risk.; we have therefore not been able to analyse
the detailed schedule. We anticipate this approach will continue until the end of August 2019,
when the DCS is finalised.

Cost & Commercial

The AFCDC at Period 4 has increased by £107m to £14,926m. We note that the Cost-to-Go
(CTG) would have been expected to generally reduce in line with the money spent in the period
(£81m). However, the CTG is reported as increasing by £29m, therefore the full impact is
£110m increase in the project cost. The reported AFCDC increase is £107m as there has been
an offset of a £3m reduction in risk.

We regard the Period 4 AFCDC to be understated until such time as the DCS contains a robust
cost baseline and QRA. CRL continues to carry out its bottom-up estimate based on its DCS, to
form the new cost baseline for the completion of Crossrail. Completion of the fully-costed DCS
was due at the end of July 2019, but it is now expected at the end of August 2019 / early
September 2019.

Our linear forecast at Period 4 continues to indicate that AFCDC and COWD do not become
coincident, as illustrated in Figure 2 - 1. This is due to the many AFCDC increases since Period
5 2018/2019 and the expected future AFCDC increase arising from the re-baselining of
schedule, cost and risk.

PSR 127 Period 04 FY 2019-20 Sponsor Summary v1.5
Official ~ Sensitive Commercial
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Figure 2 - 1 ~ AFCDC Headroom to Sponsor Delegated Authority

In summary, we highlight the principal indicators of potential cost escalation:

e CTG and the forecast outturn for Defined Costs indicate a continuing growth trend;
The lack of the DCS cost plan and risk assessment is contributing to cost uncertainty;

e Tier 1 Contractor alignment to the DCS schedule remains unresolved; hence they may
not yet be fully supporting the Cost and Risk elements that underpin the re-baselining
exercise of the DCS AFCDC. Close monitoring of schedule submissions and
acceptance are critical to support the robust cost re-baseline.

Risk

While we recognise the huge effort to stand the risk management processes back up, we are
concerned that the CRL’s Risk Management Process has limited time remaining to influence the
outcome of the programme. CRL is reporting that over 90% of the risk activities have
mitigations attached, but the differential between Pre-Mitigation and Post-Mitigation is only 4%
(see Table 2-6); this indicates CRL is taking only a limited amount of benefit in their forecasts for
these mitigations. A short intense period of work is required from all parties within CRL to
change the risk register from a project controls tool, to a project management tool. Since last
period, we note the following changes:

Category Period 3 Period 4
Risk Value I [
Risk Value Already Occurring I
Number of Risks Raised / (Emerging) | 588/(84) 613/(76)
Number of Risks Closed 32 502
Mitigations Actions Raised 56 45
Mitigation Actions Implemented 1 0
Ave Probability ‘Unmitigated’ Risk 42% 42%
Ave Probability ‘Mitigated’ Risk 40% 38%

Figure 2 - 2 ~ Periodic Changes to Key Risk Indicators?

2 The majority of these risks were withdrawn without being mitigated.
PSR 127 Period 04 FY 2019-20 Sponsor Summary v1.5
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8.0

9.0

JACOBS Official ~ Sensitive Commercial

It must be noted that CRL has recognised that issues above require further development and
now that the QSRA has been baselined, the team can concentrate on improving the quality of
the product.

This period we have reviewed the phasing of CRL’s risk register (currently CRL does not phase
the risks) and we believe the current assessment does not adequately cover the future risks that
may be encountered (post Stage 3). In our opinion, out of the 610 risks identified, only 6 have
been allocated to this period (post stage 3). We have also observed the ‘post ROGS’ phase
requires attention, as there is only limited activities defined in the DCS to cover this period
between ROGS and stage 3 opening.

Stage 2 Phase 2

The principal risks to rolling stock software development and safety authorisation remain
unchanged, with forecast dates slipping by 2 weeks in the period. However, the CRL project
team is content that the technical performance of the rolling stock is now stable, based upon the
Heathrow Spur test logs.

The issues with the GSM-R system on Heathrow Terminal 4 Platform 1 remain unresolved. NR
needs to establish when the permanent solution can be installed, and whether the temporary
solution that is already in place can be used for driver training and passenger service, if
required.

Stage 3
Stations, Shafts and Portals (SSP)

Productivity levels for completion of the physical installations, testing and production of IRNs?,
PCCs and PACs® remains lower than forecast. Installation, T&C, documentation submission
and certification sign-off is still taking longer than envisaged as contractors continue to
underperform against plan. We have previously reported that CRL’s productivity, when trended
forward, suggests continued delays in achieving certification documentation sign-off. Due to
this increasing schedule compression, the likelihood of meeting the required dates is
significantly reduced. We are concerned to see that by the close of Period 4, forecast SC3/HO
dates for most of the SSP assets are now either coincident with, or later than, their Cardinal
Milestone dates.

Despite the detailed management focus applied through the Vis-Board reviews and the daily
assessment of progress against plan on site, the sites are still failing to achieve their forecast
submissions of T&C certification. Causation analysis of the delays has been applied in the
Visualisation Management process and is being used to collect the historic data that has led to
failure, in order to achieve forecast closure of IRNs/PCCs/PACs. However, CRL has been
inconsistent in its approach to using the causation data and has not managed to arrest the
continued failure to achieve the planned targets on all the station sites. Analysis of the
causation data is not being used to address and overcome the actual causes of delay, which
continue to impact on production. There is also a growing realisation by CRL that the remaining
IRNs/PCCs/PACs, may require a considerable effort to achieve and will prove difficult to close
and sign-off as accepted. This inevitable slow-down should be factored into the scheduled
dates to understand the impact.

3 CRL Board Report Period 3 and CRL ARM Database.
4 Installation Release Notes (Phase 2.1).
5 Pre-Commissioning Certificates Phase 2.2 and Partial Acceptance Certificates Phase 2.3.

PSR 127 Period 04 FY 2019-20 Sponsor Summary v1.5
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CRL is seeking to enhance Tier 2 performance through Common Supplier Performance
Management (CSPM). Amongst the actions being taken are Periodic CRL/Tier 2 Director
meetings® and capturing key supplier activities in the DCS. CRL wants to use the DCS to reflect
all requirements put onto Tier 2 contractors. Initial work is only providing reactive tracking and
does not provide the necessary look ahead to anticipate potential blockages in the supply of
materials and labour. The look-ahead will develop as the DCS is enhanced; but CRL will need
to help suppliers balance their resources against their forecast workload and timings. CRL is
introducing a Supplier Vis-Board review to assist this process.

LU has confirmed that it has mobilised a dedicated team of 4 of its staff, at each of the LU
station sites, to aid the documentation flow and the transition to handover. This is a positive
move that we believe should be matched by RfL for its stations.

Permanent power for Bond Street Station WTH was forecast by the end of June 2019, but this
now appears to be delayed until mid-August 2019. The provision of permanent power is critical
for C610, as it is required to bring the WTH ventilation fans into operation for tunnel ventilation
and air-flow testing’. Slow progress on the MEP fit-out and delays to the supply of permanent
power have continued to impact on the energisation of the downstream LV power supplies and
delivery of the associated IRNs and PCCs.

Bond Street Station’s contractor’s Period 4 schedule submission was rejected by CRL, as there
was still no alignment with CRL’s DCS key dates. The contractor had, however, reflected the
anticipated impact of the T-minus process on its schedule, resulting in a considerable delay to
the forecast (unmitigated) key dates. There has, again, been little progress in the submission of
IRNs and PCCs for the last three periods, suggesting that achieving SC1 will remain a risk to
the delivery of the EOP. Bond Street has yet to establish a strategy and a contractor’s
programme that will deliver SC1. The schedule impact of the station’s staged completion
remains a major risk to the successful delivery of the EOP.

The T-3 Go/No-Go review meetings were held during the period for VDP, PML and MES.
These Portals and Shafts failed their reviews. The subsequent implementation of the new T-
minus process8, Sprint Recovery Plans and daily Vis-Board reviews have helped to mitigate the
consequential delays. New dates have been forecast for HO at these locations. The forecast
date for HO at Pudding Mill Lane has improved by 1 week. Mile End Shaft and Victoria Dock
Portal, however, have a forecast delay of 2 weeks and 1 month respectively.

100 Dynamic Testing

CRL proposes to continue with the MDT regime largely in its current form until Dynamic Testing
has been completed; the schedule ‘footprint’ extends largely unchanged from last period to MDT
379, which is scheduled to start on 10 December 2019.

The most notable change has been the inability to formally secure from NR a number of GEML
interface possessions, later in 2019. These are required for Siemens to demonstrate the correct
functioning of the interface prior to Trial Running, although there is a lack of clear understanding
within CRL (e.g. between the Plateau and Delivery Teams) that this proof is a pre-requisite?.
Given NR’s rejection, CRL must quickly re-assess internally, and with RfL-l and MTR-C, to
determine whether or not elevation within NR is justified in a further attempt to secure the

6 Tier 2 Director meetings are to be held with Honeywell, Dalmatic, AEG, OTIS, KONE, Cubic etc.

7 Airflow testing booked for 20 September 2019, requiring air gaps in PSD to be sealed.

8 The new T-minus process is split into five assurance countdown steps comprising: Planning, Review, Readiness,
Go/No-Go (T-4) and Acceptance.

9 T&C Visualisation Room, 5 August 2019.

10 Dynamic Testing Vis-Board Review held on 5 August 2019.
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possessions. At a time when early agreement with stakeholders of the entry and exit criteria to
the key delivery phases is critical for certainty and planning, we are concerned that this is one of
many that will be subject to re-assessment as the inevitable schedule pressures are brought to
bear.

The Siemens EOP schedule was accepted by CRL on 23 July 2019, but it does not take
account of the latest CRL handover and assurance processes, or the scope for Stages 4 and 5.
The development of a robust schedule, which properly reflects the integrated delivery of
Signalling and Rolling Stock, remains an immediate priority for CRL.

Approvals, Assurance and Agreements

There is little change from the concerns raised in our previous reportsit. It is now likely that the
production of safety and technical assurance will not increase at a pace that will support Trial
Running starting in-line with the approved DCS date, unless a major intervention by CRL is
undertaken.

To illustrate the issue, we have selected 3 charts that represent those on the Railway assurance
Vis Boards. Points are:

e The forecast target lines reflect what is required to meet the EOP deterministic dates, as
the assurance team has not been issued the DCS. This produces inaccurate reporting

e The trend lines do not support the DCS dates, which are later than the deterministic
dates.

It is clear that other approaches could be more productive. The level of evidence could be
reduced for Trial Running, recognising that stations are struggling to meet SC3. There will also
need to be optimisation of the delivery process, in key areas such as O&M Manual production.
It should be made clear that the assurance evidence is a symptom of the build not being
completed, rather than simply the evidence not being produced or waiting to be processed.

Trial Running (Systemwide)

Torget

»
IIIIIIIIIIIIIIIII o-d"”"

b e
-4".
RE
-t @
0

Above target, 17
2ads closed this
week. Predicted
hazard closure for the
woek was 15
8 -4 °
s )
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Figure 4 - 2 ~ Engineering Safety Justifications — Trial Running. Required for T- Minus process
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Figure 4 - 3 ~ Crossrail Assurance Reporting Environment

(Failure to deliver the required products and to pass them in CARE will risk Handover of the assets to the IMs.)
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12.0  Operational Readiness Assessment

The key issues affecting Operational Readiness are now essentially associated with Handover.
The handover documentation is unlikely to be sufficiently complete to support Trial Running in
line with the approved DCS date. We have based our opinion upon the following information:

O&M Manuals Packages - Systemwide-Shafts-Portals
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Figure 4 - 4 ~ O&M Manuals Packages — Systemwide-Shafts-Portals
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Figure 4 - 5 ~ O&M Manuals Packages - Stations

So far, of the 73712 O&M Manuals expected, 27 are at Code 1 and 141 at Code 2. LU and RfL
are now carrying out parallel reviews with CRL in order to increase the pace of acceptance, but
it is evident that shortcomings with the current process are preventing material being delivered
in time.

There is a lack of clarity concerning the status of Red-Line drawings. The IMs have confirmed
the Red-Line drawing standard they are prepared to accept and are agreeing with CRL which
assets they are required for. However, the contractors will still find this challenging because of
the workload and time available. For the As-Built Drawings®?, the IMs have accepted 3% of
C600 contracts and 16% of MEPA equipment. (Change from P3: none and 3% respectively).
This rate of acceptance is not fast enough for Trial Running.

12 Excluding Whitechapel and Bond Street Stations.
13 CRL Period 4 Handover Report.
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13.0  stage 4 Summary

In our last report we described how the uncertainty of the Stage 3 opening date could affect
CRL confidence in submitting a timetable bid. Related to that uncertainty will be the status of
Stage 3 reliability. That is because Stage 3 will open with a 12 TPH service. Stage 4 is planned
to double that service in the Central Section in one implementation'. To do that the Central
Section will need to be performing at a very high level, in order to absorb the expected drop in
performance from the lower performing NR routes. The RCC will also be managing a significant
rise in complexity compared to Stage 3.

We believe there is value in CRL assessing the merits of a ‘soft’ start to Stage 4, as the
performance of Stage 3 develops over the next 6 months.

140 Stage 5 Summary

CRL has given an overall rating of ‘red’ for Stage 5A Opening in its Period 4 PDB Dashboard.
The completion by NR of the DOO CCTV project remains the key part of the programme. There
has been no further slippage of those works in this period.

The software necessary for the FLUs to operate the December timetable is not forecast to be
ready until close to the required date. However, the decision to implement the FLU to RLU
conversion programme provides a clear mitigation.

We are now seeing the Stage B Opening as two distinct parts. The first is the building project of
the inner West station enhancement works, which we have been reporting upon. The second is
the railway reliability issue that we discussed as affecting Stage 4 in Section 5. We believe the
issues discussed there could affect the current opening strategy for Stage 5B.

150 RLU-FLU Swap-Out

The first FLU began passenger operations in week commencing 29 July 2019. As operating
experience grows, FLUs will begin to serve more of the paths currently being operated by RLUs.

As discussed in our last report, the software on the FLUs requires upgrading® to obviate the
RSSB derogation and increase reliability. This is forecast for late October 2019, with a late date
of 22 November 2019. This was deemed too close to the December 2019 timetable change to
give any degree of comfort, so RfL has implemented the FLU to RLU conversion programme.

16.0 Stage 5A Opening - NR

The delivery of the DOO CCTV remains the most critical element of Stage 5A. We reported
delays within the programme in our last report, but there has been no further slippage in the
programme since then. During Period 5 the first SATS?¢ are forecast to be submitted to RfL and
NR jointly by the contractor. We will be closely following the acceptance progress, scheduled to
take up to four weeks

17.0  Stage 5B Opening

There is little change from our Period 3 report. Stage 5B Opening is rated ‘green’ in the Period
4 PDB Dashboard, with a proposed opening date to be confirmed. We surmise that date to be

14 Excepting there will be a number of test trials.
15 with version Z 0.100.
16 Taplow 12/8/2019, West Drayton and Burnham both 16/8/2019.
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best case December 2021, based on the assumption built into the EOP that it must occur 12
months after Stage 3 Opening. In that context, there are no workstreams that are on the critical
path for that date, with all works remaining scheduled to be completed by December 2020*".

18.0 Key Areas of Concern in the Period

We recognise CRL has made great strides in resolving several key issues in recent months.
However, in our opinion, CRL has yet to fully address the following: root cause of the optimism
bias; the IM’s detailed integration plan; risk management maturity plan, the mitigation plans for
limiting the increasing AFCDC and the culture of ‘planning to targets’ in some areas of the
programme

I would also like to take this opportunity to highlight the key issues from the Period Report that
we consider require further action or explanation to Sponsors by the CRL Leadership Team:

18.1 a. The current rate at which the safety and technical assurance documentation is being
produced, reviewed and approved, does not align with the current ROGS dates
contained within the DCS. CRL has made substantial interventions in addressing the
‘handover documentation’ risk. What plans does CRL have to address this assurance
documentation risk, noting the flexibility to reduce the safety requirements is
substantially less than the handover documentation?

18.2  b. This period we have reviewed the phasing of CRL’s risk register and believe the current
assessment may not adequately cover the future phases of the programme (post-Stage
3). We have also observed that the ‘post-ROGS’ phase of the DCS has limited detail to
support the approved opening dates. What are CRL’s plans to ensure the future phases
of the programme are robustly underpinned and there are suitable contingency plans in
place to accommodate any unforeseen events.

17 period 4 Stage 5B Dashboard.
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