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Sponsor Summary

Health & Safety Performance

Following 4 periods of no RIDDORSs, there were 2 RIDDORs in the period. Both RIDDORs were
at Paddington, due to the collapse of a carpenters-made bench. CRL has checked all fabricated
benches to ensure there are no other failures.

CRL is rolling-out its new H&S strategy to reinvigorate the programme through to its completion.
An updated re-induction process is close to completion, and CRL hopes to initiate a step change
in performance going forward.

High Potential Near Misses (HPNM) increased to a programme high of 0.37, mainly due to a
reduced number of worked hours; we anticipate this increasing trend will continue. CRL has
carried out an extensive assessment of the 53 HPNM over the last 13 periods. Assessment has
shown there are three key root causes:

1. Procedural irregularities;
2. Energised systems; and
3. Materials falling from height.

CRL has developed a targeted improvement plan to arrest the continued raising of HPNMs, which
is centred upon the three main causes. This proactive approach is supported by PRep, and the
speed of implementation will be key.

Programme Delivery
Underpinning the DCS (Cost & Schedule)

For the last 4 periods, the DCS v1.0 has been relatively stable, especially compared to the old
MOHS. However, this trend is coming under increasing pressure and dates are now slipping, to
various degrees, all of which has an impact on the opening date window. This compression of
key dates has resulted in the key date of ROGS transition moving from February to May 2020
(although this still keeps CRL within the approved opening window). This is mainly due to the
assurance paperwork and the number of documents required for handover. CRL’s decision to
declare a slippage must be encouraged as part of the transparency process, although they should
not give up yet on this key milestone.

Of 120 Cardinal Milestones, 8 have been achieved in the period (which is on target) and 24 are
forecast to be delayed. CRL is planning to mitigate the delay; however, the underpinning
mitigation plans are still awaited.

Assurance, Oversight & External Bodies Review

CRL has initiated an update of its CMS processes to align with the current methods of working,
and to provide the necessary consistency in approach across the programme. CRL has set itself
a target of the end of September 2019 for all process to be updated, and this work is currently on
plan. The level 2 & 3 lines of defence are still to be implemented and the output from the ‘expert
panel is awaited.
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Programme Execution

CRL has initiated the programmatic process for managing the Tier 2/3/4 contractors and has
appointed a Head of Supply Chain Delivery to co-ordinate its approach. The management of the
scarce resource of the lower tiers is a major opportunity to improve productivity across the
programme. CRL has also initiated a ‘bench’ of additional critical resources form its supply chain
to ensure it is not constrained in the completion of the Stations.

While CRL has identified the scale of the opportunity, it needs to initiate interventions as soon as
possible and co-ordinate resources to support the critical stations. CRL may want to consider

allocating a key account manager for each of the critical companies such as F
-, who would ensure that the station workloads were co-ordinated for efficient delivery.

CRL has used the handover of Victoria Dock Portal as a test case, or ‘learning centre’, to flush-
out lessons that can be applied to the larger stations; for example, Tottenham Court Road is of a
much larger scale, and is scheduled for handover in November 2019. We suggest CRL ensures

that lessons are shared with all Teams, so past failures are not repeated. Initial observations
indicate this has not happened yet.

Following a review of the handover readiness of one of the most advanced stations, it appears
that the Tier 1 contractors are not being driven to completion by CRL as much as they could. CRL
may want to consider these ‘exit strategies’ are challenged to ensure they are the most efficient
execution methodology possible. Where possible, the opportunity should be taken to replace the
Tier 1 contractor resources with IM resources, in order to secure the anticipated, but as yet un-
realised, post-TOSD cost savings as soon as possible.

This period, we have withessed a difference in the reported dates and costs presented by CRL.
An example of this can be seen in CRL’s |l . \'hich indicates
all PCCs were completed on 12 August 2019; however, the CRL Delivery Teams state that this
will take place in October 2019. CRL should consider carrying out a data analysis of its reports,
to ensure consistency.

We have observed this period that the intermediate milestones have continued to slip, whilst the
cardinal milestones are not impacted. Farringdon SC3, for example, has maintained its date of
28 November for over 6 periods. However, the intermediate milestones that contribute to this key
milestone have slipped by over 7 months during this period. This slippage cannot be maintained
and, at some point in the near future, the key milestones will be missed.

Phase 2.1 13-Jun-19| 01-Jul-19| 02-Jul-19| 05-Jul-19| 19-Jul-19| 01-Aug-19| 30-Aug-19| 23-Sep-19

Paddington  |Phase 2.2 15-Apr-19| 10-Jun-19| 11-Jun-19| 03-Jul-19| 16-Jul-19| 30-Jul-19| 17-Sep-19| 01-Oct-19

Phase 2.3 12-Jun-19| 01-Jul-19| 09-Jul-19| 24-Jul-19| 13-Aug-19| 29-Aug-19| 01-Nov-19| 07-Oct-19
Tottenham Court Phase 2.1 20-Jun-19| 17-May-19| 07-Jun-19| 07-Jun-19| 30-Jul-19| 16-Aug-19|NA
Road Phase 2.2 11-Jul-19| 07-Jun-19| 12-Jul-19| 12-Jul-19| 09-Aug-19| 25-Aug-19|NA
Phase 2.3 22-Jul-19| 14-Jun-19| 15-Jul-19| 15-Jul-19| 16-Aug-19| 02-Sep-19|NA

Phase 2.1 15-Mar-19 12-Apr-19| 05-Apr-19| 05-Apr-19|13-May-19| 14-Jun-19| 12-Apr-19| 12-Apr-19

Farringdon Phase 2.2 12-Jun-19| 05-Apr-19| 26-Apr-19| 26-Apr-19| 03-Jun-19| 14-Jun-19| 18-Jul-19| 08-Aug-19

Phase 2.3 12-Jun-19| 05-Apr-19| 28-Jun-19| 28-Jun-19| 28-Jun-19| 01-Jul-19| 25-Jul-19| 16-Oct-19

Phase 2.1 25-Jun-19| 14-Jun-19| 17-Jun-19| 08-Jul-19| 17-Jul-19| 02-Aug-19| 30-Aug-19

Liverpool Street |Phase 2.2 07-Aug-19| 24-Jun-19| 15-Jul-19| 23-Sep-19| 23-Sep-19| 23-Sep-19| 30-Oct-19

Phase 2.3 20-Aug-19| 21-Aug-19| 21-Aug-19| 09-Oct-19| 09-Oct-19| 21-Oct-19| 06-Nov-19

Phase 2.1 28-May-19| 15-Aug-19| 19-Aug-19| 17-Sep-19| 23-Sep-19| 30-Sep-19| 04-Nov-19| 04-Apr-20

Whitechapel |Phase 2.2 04-Jun-19| 20-Sep-19| 11-Oct-19| 17-Oct-19| 24-Oct-19| 12-Nov-19| 18-Nov-19|08-May-20

Phase 2.3 11-Jun-19| 04-Feb-20| 18-Nov-19| 18-Nov-19| 13-Jan-20| 17-Dec-19| 14-Jan-20|08-May-20

Figure 1: Movement of IRN/PCC/PAC milestones over the last 6 periods
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Cost & Commercial

CRL has concluded its bottom up estimate of DCS v1.0 and reports a corresponding P50 Baseline
Budget of I 2t Period S ) 'he Baseline Budget was presented to the
CRL Board and approved on 15 August 2019 and CRL presented its plan for cost control and
management to its Investment Committee on 28 August 2019. CRL further reports that it is
subject to change control and will be used each period forthwith to benchmark the latest AFCDC
and in-period performance. The Period 5 CRL Board Report uses the new Baseline Budget for
comparative purposes, which differs from the Period 4 Board Report AFCDC.

The AFCDC at Period 5 has increased by £79m from Period 4 to £15,005m. We consider it
inappropriate to report the Period 5 AFCDC as a reduction from the Baseline Budget, as CRL
states in its Period 5 report, as this gives an artificial impression of cost escalation. At Period 5,
the AFCDC is currently Jjjij below the Baseline Budget. We note again that Costs to Go (CTG),
excluding risk, is reported as increasing by |l haVving been spent in the period.
However, CRL is reporting a reduction in risk of i} in Period 5. This implies that circa il

Period 4 Risk allowances have been confirmed as CTG. CTG, inclusive of Risk,

has increased by |l " Period 4 to I i Period 5.

The DCS dates reported by CRL are under increasing pressure each period and are less likely to
be achieved. The financial impact of not meeting these dates is not immediately picked-up with
the AFCs, as these can take a period to manifest in revised forecasts. The lack of a schedule
which is integrated with cost and risk will continue to hamper the development of robust AFCDC
figures.

Trendsin AFCDC and COWD
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Figure 2: AFCDC Headroom to Sponsor Delegated Authority

From Period 5 onwards, CRL is reporting and comparing its AFCDC to the DCS v1.0 based
Baseline Budget. This approach aligns with its commercial strategy and its plan for cost control
and management of the AFCDC. We are encouraged that the CRL commercial strategy focuses
on risk management as the principal area of cost escalation mitigation. We believe the revised
reporting approach CRL is adopting from Period 5 onwards is positive and proactive.

PSR 128 Period 05 FY 2019-20 Sponsor Summary v1.2
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However, the threats of cost escalation persist, and CRL continues to develop and implement its
commercial strategy around the key areas of:
e Programme Risk, which requires further input and review, particularly around the 6 key
tightening areas;

+ Bugnino e ocs o«
I (o avert the risk of commercially aggressive behaviours from the Tier 1

Contractors; and
e Engagement of the Tier 2 and 3 supply chain partners to improve resource efficiencies
across the programme.

Risk

The Risks that have increased in the programme are not technical but contractual, and by their
nature, are harder to mitigate. Therefore, it is more likely that a larger portion of the remaining
risk exposure will eventually make its way into CTG.

A total of 69 risks were closed in the period, likely due to due to the completion of works in the
SSPs, but none were in the C6xx series of contracts. There has been a rise in risk throughout
_, and many of these lie on the Critical Path, with the ability to force additional

elays into preparations for ROGS and the start of Trial Running. Emerging and unforeseen
complexity in the integration of software and systems will compound resource shortages and
assurance problems, and increase pressure on the transition to ROGS.

Since last period, we note the following changes:

Category Period 4 Period 5
CRL Risk Value [ N -
Risk Value Already Occurring I I
Number of Risks Raised / (Emerging) | 613/(76) 569/(58)
Number of Risks Closed 50 69
Mitigations Actions Raised 45 42
Mitigation Actions Implemented 1 49
Ave Probability ‘Unmitigated’ Risk 42% 43%
Ave Probability ‘Mitigated’ Risk 38% 37%

Figure 3: Periodic Changes to Key Risk Indicators

Stage 2 Phase 2

The principal risks of train software development and safety authorisation remain unchanged, with
forecast dates slipping by 2 weeks in the period:. However, in this period the train has
successfully completed the majority of the ‘39’ formal integration tests with the wayside ETCS.
The remaining tests do not present major technical challenges and are expected to pass. Once
completed, this will signify an important step for the programme.

The issues with the GSM-R system on Heathrow Terminal 4 Platform 1 remain. NR has produced
a draft programme that shows completion in December 2019, but this still presents a risk to the
proposed early passenger service start date. Mitigation for passenger service, in the form of the
already-implemented temporary solution may be possible. This needs to be agreed between NR
and MTR-C in the near future, and MTR-C is likely to be wary of taking such a course of action.

1 RSD Period 5 Dashboard.
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Official ~ Sensitive Commercial
Page 6 of 11



JACOBS Official ~ Sensitive Commercial

The CRL Period 5 Stage 2B dashboard has a ‘red’ RAG status.

Stage 3
Stations, Shafts and Portals (SSP)

Delays to intermediate milestones and low productivity have continued, with some further slippage
beyond the DCS milestone dates. The production and sign-off of Phase 2 T&C assurance
documentation (IRNs?, PCCs & PACs?®) has proven to be far more time consuming and
challenging than originally anticipated by CRL, the implications of which put the agreed handover
dates at greater jeopardy.

The full extent of the effort and the standard of assurance paperwork necessary, has been under-
estimated in terms of time and the level of resource required. There is also a growing realisation
by CRL that the remaining Phase 2 T&C will require a considerable effort to achieve and will prove
difficult to close-out and sign-off as accepted.

The lower-than-planned levels of productivity have led to an increase and prolongation of the
Tier 1 Contractor's staff, and some of the pass-through Tier 2 subcontractors involved in
document production. As a result, staff levels that were expected to substantially reduce
post-TOSD, have remained high. This has kept the associated costs higher than forecast. When
trended forward, CRL’s productivity suggests continued delays in achieving certification
documentation sign-off and the likelihood of meeting the required dates is significantly reduced
due to increasing schedule compression. We remain concerned that forecast SC3/HO dates for
most of the SSP assets are now either coincident with, or later than, their Cardinal Milestone
dates, and that further delays continue to be reported.

We remain concerned that the required ‘run rates’ for the completion and sign-off of the remaining
certification are, in some cases, more than has been achieved in the past, and that further delays
to the forecast SC dates will occur as a result.

Some success has been achieved in the sign-off and closure of outstanding IRNs by converting
any remaining issues without sign-off into snag-list (punch-work) items for resolution post SC3.
These shag-lists, and the progress made in their closure, must be carefully tracked by CRL to
ensure that the necessary works are completed.

The IMs have been concerned that CRL’s reported project forecast dates are ‘unreliable’. LU
believed that the introduction of a T-Minus process would provide a better gauge of where the
programme and each of the SSPs are, as they advance towards HO. In response to this concern,
CRL has introduced its (i.e. effectively LU’s) T-Minus process. This has already impacted on
CRL’s schedule, adding delays of up to 2 months to SSP forecast dates for SC3 (Trial
Operations). The successful achievement of the EOP may consequently be under threat.

The T-Minus process identifies what assurance documentation is required, by when, if SC3 is to
be achieved, and Handover/Ownership of the new SSP asset to be passed from CRL to the IM.
The process, and an illustrative flow chart, has been issued to each Delivery Team. Definition of
the exact requirements and timings has been left to each site, to agree with their respective IMs.
There does not appear to have been any centralised ‘pushback’ by CRL to negotiate either
alternative compromise proposals or phased submission, as elements become available;
particularly in the anticipation of the schedule impacts and the associated cost escalations that
will be incurred.

2 Installation Release Notes (Phase 2.1).

3 Pre-Commissioning Certificates Phase 2.2 and Partial Acceptance Certificates Phase 2.3.
PSR 128 Period 05 FY 2019-20 Sponsor Summary v1.2
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Unless CRL can agree a reduction in the requirements of the IMs (LUL and RfL) for SC and HO,
it remains unlikely that any mitigation measures (beyond increased resourcing and work hours
with associated additional cost) will be able to recover the dates. We wait to see if CRL can
mitigate these delays, by seeking the IM’s agreement to minimum practical requirements, or
whether the delays will be accepted, in part to accommodate the contractors’ continued slow rate
of document submission. We have not seen any evidence, as yet, of any IM flexibility in their
requirements. The T-Minus process will have to be refined by CRL if it is to fully understand and
mitigate the impact on the schedule, and any new requirements* which may further delay SC3.

Each site now has to prepare a new HEP (Handover Execution Plan) that will define the list of
key deliverables (e.g. documents, certificates, manuals and drawings etc.) to be submitted to the
IM by specified dates; if the T-minus process is to proceed. The production of the HEPSs is critical
for defining and agreeing the scope and deliverables for Handover. This level of clarity has
evaded CRL since the T-Minus process was announced.

Failure to achieve the agreed submission dates for what will effectively become Gate Reviews,
will result in a pause/stop in the process; this will incur further potential delay, until the process
can be re-started. We believe this will introduce an indeterminate schedule and cost risk to CRL.
Previous performance suggests that achieving such dates will be a serious challenge for CRL to
overcome. There is also a risk that additional work or requirements on CRL may result, as each
of the sites negotiates its HEPs with the IMs. There are 29 HEPs planned, which provides detail
of what the IM’s are going to get at ROGS. CRL anticipates that 21 of the HEPs will be complete
and ready for submission to the respective IMs by the end of August 2019. Production of HEPs
is being delayed due to contractor and CRL resource shortages, compounded by the summer
holiday period.

Consideration has been given by CRL to establishing documentation ‘factories’ for producing
O&M Manuals and Hazard Closures for Safety Justifications and other documentation; but it may
now be too late to provide meaningful benefit. Difficulties in identifying and sourcing suitable
available resources will make it hard to get this initiative underway. Meanwhile, agreement has
been given to reinforce resource on a case-by-case basis at each site, to try to relieve the
production bottleneck. While action is necessary, it is not clear which option provides the best
value for money.

CRL is considering a sequential handover of sections of the new stations, rather than waiting for
a full Handover. It is not yet clear whether this would add an additional burden to the already
stretched documentation production process; requiring documentation packs for each separate
Station, Portal and Shaft element, followed by a further re-consolidation for full and final Handover.
However, it remains to be seen whether or not any station can achieve SC3, until the
Routeway/Systemwide contractor has achieved its own Staged Completion (forecast April 2020),
and RfL is able to sign-off its rooms within the stations.

Dynamic Testing

The strategic plan Dynamic Testing remains as previously reported, with the schedule ‘footprint’
extending nominally to MDT 37, starting on 10 December 2019. CRL’s processes for works
planning consider scope in detail in the next four weeks, with content refined until ‘locked-down’
a week ahead of execution.

A significant change in the period has been the adjustment of Dynamic Testing plans in MDT 26,
27 and 28, in order to accommodate the completion of footbridge works at Silvertown Way. A

4 For example, LU’s requirements for “self-contained” Red-Line Drawings will result in a further potential impact on
the T-Minus process and the forecast SC3 dates.

5 T&C Visualisation Room, 2 September 2019.
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long-planned and significant event is the use of MDT 29 for construction; this will allow Siemens
to download software P_D+10 to Central Section signalling equipment. CRL continues to assess
the benefits of possible earlier introduction of P_D+10 to the Central Section, but agreement with
Siemens has yet to be reached.

Separately, the Plateau Team is also investigating whether the period of Dynamic Testing ‘down-
time’ currently considered by Siemens necessary for software downloads, can be reduced; if
achievable, this would provide significant schedule benefit, but must be exploited as soon as
possible to have maximum effect.

CRL has yet to formally secure enough GEML interface possessions from NR in late 2019, which
would allow Siemens to demonstrate the correct functioning of the interface prior to Trial Running;
possessions have been booked through the first quarter of 2020. There is still a lack of agreement
that this proof is a pre-requisites, with MTR-C insistent that access from the East is necessary to
support Trial Running. While some GWML interface possessions have been secured by CRL,
the final number required is subject to Siemens confirmation of transition testing scope. This is
considered a priority interface, because of its critical role in the transfer of Rolling Stock between
OOC Depot and the Central Section, and the uncertainty around commissioning requirements
represents a significant risk to the start of Trial Running.

Approvals, Assurance and Agreements

The submission schedule for RAB(C) approvals continues to be updated and aligned with the
DCS. The size of the predicted peak workloads (both for submission preparation and availability
of Board members for approval) remains a significant concern. However, CRL’s proposal to move
away from incremental safety submissions which, we have suggested in past reports, will provide
some relief.

As stated in our last report, it is clear there are substantial challenges to producing the required
assurance evidence in time for Trial Running in February 2020. This is primarily because the
evidence in most cases can only be completed once testing and commissioning is completed,
which, as described in earlier sections, is still in progress. The evidence should also be produced
before February in a staggered manner, considering the different scheduled Handover (in some
cases SC1) dates for the Elements and the requirements of the 12-week T-Minus process.
Delays to individual Elements will have consequences for others following them in the schedule.

Stage 4 Summary

Last period, we reported that reliability risk was the key challenge facing Stage 4 Opening. This
is because the Stage 3 service will be increased by 100%, and staff will be managing the transition
of services between the Central Section and the GEML. This is planned to occur circa 6 months
from Stage 3 Opening. The submission for the Stage 4 timetable is likely, by necessity, to be
submitted prior to Stage 3 Opening; the Stage 4 timetable may be required to be ready for the
May 2021

If the Trial Running data is poor during the timetable submission period, it will increase the need
for a ‘soft’ start. Options as to what that might comprise should be considered now.

Stage 5 Summary

CRL has given an overall rating of ‘amber’ for Stage 5A Opening in its Period 5 PDB Dashboard.
This is because there has been another period of stable performance from the DOO CCTV

6 Dynamic Testing Vis-Board Review held on 2 September 2019.
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element of the project. We appreciate the progress that is being made, but remain cautious due
to the late (but scheduled) dates of two of the eight stations.

Stage 5A services are likely to start with RLUs, before being swapped out with FLUs. This is due
to further slippage in delivery of the Y0.100 software configuration.

Our comments concerning Stage 4 reliability equally apply to Stage 5B. The need for, and nature
of, a ‘soft’ start must be given consideration in time for the NR timetable process.

RLU - FLU Swap-Out

The FLU fleet has been providing limited service on the Paddington to Hayes & Harlington route,
with its roll-out being held back by the poor performance of the trains. The trains are currently
operating with an MTIN of circa 5007. The faults have generally been software related.

This provides valuable learning experience, but indicates that full deployment of FLUs on the
route will take some time to achieve.

The Z0.100 software upgrade that is necessary to allow FLUs to operate Stage 5A services has
slipped by 2 weeks to the end of November 2019. This latest delay means that the Stage 5A
service on 15 December 2019 will likely consist of RLUs using R 4.28 software. The process of
delivering the necessary RLUs is reported to be going well.

As we said in our last report, if the service begins with RLUs, RfL can start replacing these with
FLUs as soon as the software is ready

Stage 5A Opening - NR

The DOO CCTV remains on programme, with no change to the critical path. The SATSs for the
first 3 of the 8 stations have been submitted to RfL and it is reported that there are no major issues
with them. MTR-C will carry out its operational proving runs at these stations to complete the
assurance process.

Nevertheless, DOO CCTV remains the most critical part of Stage 5A. A loss in possessions, or

clash with other projects cannot be ruled out, and Twyford and Maidenhead remain scheduled to
be completed close to the start of Stage 5A.

Stage 5B Opening

As we have described in our previous report, all West Inner Station enhancements works should
be completed by December 2020%. Assuming Stage 5B will start at the earliest in December
2021, there should be little risk of the works being delayed for opening. The primary focus at this
point should therefore be to contain costs.

7 For comparison, the requirement to exit Stage 3 Trial Operations is 10,000 MTIN. (CRL Reliability report).
8 The train are currently in use on the GEML.
9 Stage 5A Vis-Board review on 2 September 2019.

10 period 5 Stage 5B Dashboard.
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Key Areas of Concern in the Period

While acknowledging last period the great strides CRL has made in recent months, evident by
the ‘green-shoots’ that are starting to occur across the Programme, these still need to translate
through to the ultimate performance metrics of cost and schedule. We believe CRL has yet to
fully address the following: root cause of the optimism bias; the IM’s detailed integration plan; the
mitigation plans for limiting the increasing AFCDC, the timely completion of the safety and
technical assurance documentation, definition of the post-ROGS phase of the Programme and
the culture of ‘planning to targets’ in some areas of the Programme.

| 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:

a. As the Programme enters its final stages and noting the challenge ahead to reduce the
Tier 1 contractors current head-count as soon as possible. What are CRL’s plans to
ensure that a ‘drift’ in re-allocation of Tier 1 resources does not occur, which would impact
the AFCDC, and that the resources are removed in the most efficient manner possible?

b. Given the various influences and challenges from across the Crossrail Programme upon
readiness to enter Trial Running, when does CRL believe it will be in a position to declare
a firm date, to enable key interfacing parties to make robust plans?
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