For The Attention of Mariin Fosrder Our Ref: INF CORR 4510/RB
Project Director

Bilfinger Berger Siemens CAF Consortium Date: 25" March 2010

9 Lochside Avenue

Edimburgh Park

Edinburgh EH1Z 8D

Dear Martin,

Edinburgh Tram Melwork — Infraco _
Andit on Design Assurance, Sysiem Integration & Best Value

We refer to the above audit carried out under Clause 104 of the Infraco Contract.
Flease find attached the Final Report, dated 1% March 2010 issued by the Nichols
Group.

Please confirm your intended course of action with respact to the findings of the raport.
iz would also welcome BEC s view with respect to the recommendation section of the
report.

Blroject Director — Edinburgh Tram
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in January 2010, Nichols, in conjunction with tie Lid, undertool an audit of the ETN infraco
Gontract in relation to design assurance, system integration and best value.

et

The critical success factors and objectives of the audit were o obiain confidence from the
consortium that the design programme is being developed, monitored and effectively managed
with respect to integration of the system components and with raspect to bast value. it was
ziso to oblain confidence that the consortiuro has achieved and assured integrated design
against the relevant acceptance criteria reguired to commence construction of tha Leith Walk
section of works and the Gogar Landfill Surcharge Area.

The audit was undertaken in accordance with the provisions of clause 104 ‘information and
Audit Access’ of the infraco Contract.

The findings of the audil in the thres particular areas just described are cutlined beiow.
ftem 1 -~ Programme

An integrated design programme is not being maintained and utilised by the consertium
to manage the works. The consortiumy did provide detalls of the controls presently in
place.

Thers is a process in place to manage design integration issues and evidence was
provided o confirm the ongoing management.

E The conirol programmes utilised to manage 3035, CAF and Siemens design slements do
not appear to link to the monthly ook ahead programms or the contract programme.

itern 2 ~ Best vailus

The audit determined that the consortitm does not follow a formal value management or
value engineering process,

There is no evidence of an integratad approach o visk or presence of an integrated risk
register between BSC and tie.
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ftem 3 - Integrated design and aceepiance critaria

-~

Whiist g formal systems integration plan has not yet bean concluded, the consortium did
arficuiate thelr intentions in respedt to management of integration to date, and how it wilk
be controlled during the remainder of the contract.

The consortiunt has implemented an organisational structure which sesks o maich

competence with roles and accounts for succession planning of key resources.
Design interfaces are being managed.

Diasign Assurance Statements (DAS) are envisaged by the consortium o be issuad at the
and of the design, construction, testing and cornmissioning phase. it was noted by tie

td reprasentatives during the audit that they are anticipating a progressive submission of
DAS,

The process utilised by the consortium to determine & section of works ready for
construction is not well defined. it was evident from the description of the process given

that the consortium has not progressed the design o a state ready for construction for
Gogar Landfill and Leith Walk.

The recommaendations of the audit are summarised in the foliowing three fems.

fvem 1 - Programme

As an integrated design programme i3 not being maintained by the consortium at present,
at the vary least the consortiurn should agree priority milestones and include them using
the same coding within the iogic of the design programmes for 8308, CAF and Siermens.
in addition, they should reflect the same milestones within the look ahead and contract
progranimnes.

Consideration should ba given to amending the monthly consortium progress reports to
draw out design status of the project by inclusion of items such as the following:

Approvals Tracker Filtered to reflect approvais in period/remaining.
AFC Tracker Fitered to reflect AFCs with respect 1o agreed prioritised

milestones. Activity in pericd/remaining.

IDR 7 1DC Tracksr Filtered to reflect IDR/IDC aclivity in relation to agreed
priositised milestones Aclivity in pericd/remaining.

Design Miissiones Variance Tracker.
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item %2 — Best valus

The consoriium should implement a wvalue enginesdng process fo ensuwre that
opportunities are identified, assessed and implameaniad effectively.

The consortium and tie Lid should agree a collaborative approach to risk and opporiunity
management to ensure opporiunities 1o attain best value are realised.

item 3 ~ inlegrated design and acceptancs ¢riteria

To provide ongoing transparency in the design process, the consortium should develop
an ICF tracker and provide ongoing evidence of active ICFs for each arsa as part of the
monthly Drogress repornts.

At present, there is no plan for the consortium to put forward assured designs or assured
construction for Safety Verification by tie and subseguent "no objection” by the ICP, it
would be advantagsous to sach party to agres Safety Verification for completed designs
and construction activitizs as the project progresses.  This would allow progressive
assurance and verification so that it 8 not left untif the tast minute. B3C and tie are to
axplore this furthar.

it is suggested that consideration be given 1o the provision of a design construction pack
for tis Lid in advancs of commencamant of the works. This will ansure that ali necessary
desigr componsnis are in place prior to construction. thereby reducing possible confiict
during the works.
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in January 2010, Nichols, in conjunction with tie Ltd, undertook an audit of the ETN infraco
Contract in relation to design assurance, system integration and best vaiue.

The critical success factors and oblectives of the audit are descriibad below.
ftem 1 - Programme

Obtain confidence from the consortium thal the design programme is teing developead,
monitorad and effectively managed with respect fo integration of the svatam components.

item 2 « Best valus

2 Obtain confidence from the consortium that the design programime is being developsed,
monitored and effectively managed with respect to sest value.,

ffem 2 - Integrated design and accepiance griferia

Obtain confidence that the gonsortium has achieved and assured integrated design
againat the relevant acceptance criteria raquired to commence consiruction of the Leith
Walk section of works and the Gogar landfill Surchargs Arsa.

The audit was undertaken in accordance with the provisions of clause 104 ‘Information and
Audit Access’ of the Infraco Contract.

The main findings and recommendations of the audit are set out in this report.
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The audit sought to obtain confidence from the consortiunt that the design prograrnme is
developed, monitored and sffsctively managed with respect to integration of the systam
componenis,

The audit teamn reguesied that the consortium provide details and evidence of the procedures
utilised to coliate, control and update the design programms with respect to Integration of the
system cornponanis.

i was anticipated thatl the consortium would outline and demonstrate through evidence the
existence and adherence to robusi project controfs procedures in relation to design schedtiis
daveicpment and managemsnt.

An integrated design progranme is not being maintained and utllised by the consortium
i manage the works.

The consortium noted that the coniract programime was issued in May 2008, revision 1 being
issued in November 2008 and revision 2 issued in March 2009 as part of changs process.
Revision 2 has to date not been agreed with the client. The background of change requests
has, in the opinion of the consortium, made it impractical to maintain an integrated design
programme.

in the absence of the acceptance of revision 2 of the confract programme, the consortium has
impiemented a Focus and Priorilisation Process, which is outlinad in their process flow chart
within Appendix 3 {entitied ‘Focus and Prioritisation’).

The process as described inciudes setting anticipated commenceraent of construction dates
for works elements. 1t was indicated that thaese pricrities are reviewed on a weekly basis and
that a stesring comimitise resoives conflicts and reviews priotities.

The control programmes and variance statements are given on a monthly basis in the project
raport with the design progress being subjected to weekly monitoring meetings.

The process as detailed is not considered to be best praclice and the provision of a fully
integrated design programme is considered to e the most suitable approach to managing and
ronitoring interfaces betwaan the various design teamns. The lack of an agreed construction

)
¥
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programime is noted, however we recommand driving logic betwesn the programmes should
be established in a format acceplable {o all parties.

There is @ process in place 1o manage design integration issues and evidencs was
provided to confirm the ongoeing managesment.

Dasign interfaces are identified via the Interface Management Process at the start of the
oroject and are subjeciad to an ongoing review process to resolve them and close them oul.

interface Control Forms {ICF) are generatad at the commencement of the design eiements, and
resclution of issues noted are checked during the development of the design. {CF forms were
provided as evidence items 14 to 18 for cable ducis). The evidence confirms that ths
consortium is following an iterative process of review and close out prior to entering formal
Interdisciplinary Design Reviews (IDR), which are aimed at minimising rasidual design conflict
whilst the design is under devalopment. As a final siep in the process, the consortium
undertakes an DR of the issued For Construction (IFC) drawings to ensure that all residual
interface issuses have been resolved prior to commencement of construction, 10R minutes and
chacklist were provided as evidence {items 27/28 and 8). The evidence provided is further
referanced within itern 3 {in Section 2.3). The Interdisciplinary Design Certificate (IDC) is the
final assurance that a fully integraied and compliart design has been achievad. Once in place,
the B5C Enginsering Manager gives permission {0 construct.

Tha consortium is operating a schedule to get drawings to IDC. The schaduis, howsaver, does
not reference any milestone coding from programimes to gliow its impact to be taken in context
of the wider programme,

DR for Leith Walk is ongoing. The consortium priority was that the design should be finished
by the start of January 2010. The current plan is for aff 1IDCs to be completed by early March.
During the audit, it was confirmed by the consoritiian that at present there are no known
impedements to concluding IDC for Leith Walk and Gogar Landfill Sites.

The control progranunes utifizsed o manags 808, GAF and Slemens design elemenis do
not appear o ink to the monthly lock ahead grograrmme or the sonfract progranume,

The sample review of the SDS programmes, monihly look ahead programyme and coniract
programme could not identily common miiestones which could be effectively used to monitor
prograss and impact upon the design and construction programmes respeciively.

4

The audit requires confidence from the consortium that the design is developed, monitored
and effectively managed with respect to best value in relation to the Leith Walk and Gogar
Landfilt areas. The aim is to determine that a process for valtie management exisis and whole
life costs have beean assessed.
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The audit is alse sseking evidence of the process being used io identify opportunities and
alternative design solutions to achisve the optimuim and best value design solution, particularly
regarding the integration of the SDS and BSC designs. Key evidence anticipated is the
process for value engineering and opportunity management supported by examples.

The asudit delsrmined that B30 doss not have any documenied value management o
vaiue engineering processes,

Prior to confract award, £11m of value enginegering options were deducted frem the final
coridract sum; identified value engineering £8.965m; further value enginesring £2.670m. The
iciantified and further value engineering Hems are subject 1o key qualifications.

In adgition to deducting identified value enginesring options fram the contract sum, ths
contract provides for an incentive mechanism via ¢l 81.3, whereby Infraco may retain 80% of
any savings identified during the contract duration,

It was therefore anticipated that there would be evidence of proaciive value engineering
processes to achieve kest value in the following manner:

identification and implementation of further value snginesring opportunities o meaximise
the efficiency of the adoptad design sclution

censideration and implamentation of value enginesring options to minimise the impact of
unforeseen evants or encountsred conditions.

BSC consider that any significant value management and whole life cost assessmeant should
have heen taken in ihe previous project phases, prior {o contract award. BSC stated that
reaiisation of the identified vaiue engineering initiatives is chalienging.

During the audit, the consortium did not make available details of its process for managing
value engineering. Tharefore, the audit concluded that at present the consortium does not
have any documented value managemerit or value engineering processes through which best
valus is being assured,

Howeaver, despite a lack of obvious vaiue engineering processes or a proactive approach by
the consortiurm, reference was made by BSC to some recent vaiue engineering carried out for
the Gogar Landfill site. This proposal comprises an alternative type of track form to the SDS
design of rigid track formi. BSC proposes a haliasted irack option as it provides a cheaper
solution in terms of capital cost and will help maintain the current budget. Maintenance costs
have not yet been assessed but are thought to have minimum impact. Evidence presented by
BSC comprised aerial photos of the Gogar Landiill, plus elevations and ssctions dated
February 08 (See Appendix 2). Evidence of the proposed new design was not provided.
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The following recomraendations are proposed:

the consortium should implement a value enginesring process to ensure that
opporiunities are identified, assessed and impiementsd effectively

the consortium and He Lid shouid agree a collaborative approach to risk and opportunity
management to enswre opportunities for best value are realised.

The audil sought to obtain confidence thal the consoriium has achieved and assured
integrated design against the relevant acceptance criteria required to commeance conatruction
of the Leith Walk section of works and the Gogar Landfi#l Surchargs Area.

Whitlet a formal Sysiems integration Plan has notyet been concluded, the consortivm did
ariicubate thelr infentions in respect o management of integration to date, and how it will
be controlled during the remaindsr of the contract:

The consortium noted they have aligned ther processes with Schedule 30 of the Employers
Requirements. The audit and subsequent overview of the consortium’s precesses observed
thiat the intantion is for systems integration o be achieved by adherence 1o:

Reguiremenis Management
= Requirements Management Pian [ETN{BSCHMCEADB£050401 Revision Al

Interface Management

interlace Management Plan [ETN{SPM$QIADB#050151 Revision B}

Design Assurance Statement and Interdisciplinary Design Check [BSC/25.1.201/PSP/003]

Verification and Validation

Inspection and Test Plan

Testing and Commissioning Plan fto be drafted and concluded] (Verification & Valiciation}
5 Gonfiguration Management

Configuration Management Plan [not viewed by audit team]

Reliability, Availability, Maintainebility, and Safety [ENSC126]
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The consortium provided copies of the following evidence in support of adhsrence to
orocesses noted above {listed within Appendiix 3

10 Respoense to Technical Approval Section 1B (CEC) SS/1/RG
11 Responsa to Roads Technical Approval Section 1B 58/1/HIB
@ 14 — 18 Interface Contrel Form ~ Cabla Ducts/duct works IF-5-8Y5-CiV Bev —~to E

B 27, 28 IDRADC Mesting 017/018 Minutes of 19 and 26.01.02 respectively

The consortium has implemented an organisationsl struciure which seseks fo maich
competence with rales and accounts for succession planning of key resources.

Role matching and appointment to key posts within the consortium has been subject to
internai competance assessment, with opporiunity to note obijection given to tie Lid.

ETN Design is led by Stefan Rothaus, Enginsering Manager of Bilfinger Berger {Civils), and
Michas! Wilken, Systems Engineering Manager of Siemens (Systems). Systems Integration
fead ia taken by Michael Wilken. Howevar, Michasl and Stefan are each responsible for
integration being achieved. In the event of consansus not being reached, any issues are in the
first instance escalated to Cuolin Brady, Technical Director of Bilfinger Berger. Input io
integration fronm CAF is via David Steele, Assistant on-site Project Manager, CAF.

Formal confirmation of the roles and responsibilities will be clarified by submission of the
Systams Integration Plan.

The consortium noted that Simon Nisbett, Design Manager of Silfinger Berger, has full
authorisation o represent Stefan Rothaus and would be his successor in the event that this is
necassary. in the svent that Michael Wilken reguires a successor, Miguel Berrozpe, Project
Director of Siemens, would fulfil the role on an interim basis.

Job descriptions are available for key skills and competences.
Design inferfaces are managed by complying with:

interface Management Plan [ETN{SPMSQAADB#050151 Revision B}

Design Assurance Statement and interdisciplinary Design Check [BSC/25.1.201/PSP/003]
The consortium demonstrated compliance with the process through provision of;

14 — 18 interface Controf Form — Cable Ducts/duct works iF-5-8YS-CIV Rev 10 £

27, 28 IDRADC Meeting 017/018 Minutes of 18 and 26.01.09 respectively

IDC/IDR Scheduie Cover of Letter Ref ETN{BSCITIERABC # 053877
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The Interface Managerent Plan provides for the identification and recording of percsived
inferfaces via the Interface Control Form (ICF). The ICF forms provided &y the consortium
reflect cable ducting develcpment fromn Cctober 2008 to June 2002, Whilst the forms
demuonstrate compliance with the process, they are not specific to the Leith Walk and Gogay
sections. The consortium shouid provide ongoing evidence of active ICFs for each area as
part of the monthiy prograss reports.

In addition, the consortivim provided nine IDR checkiists, which sat out actions following DR
meetings. The DR checklist notes that interface elements have bean identified for action in
relation to OLE pole locations within the Leith walk seciion, Interfaces identified within the
Goegar Landfill area inciude ambiguities and omissions identified betwean discipline drawings,
CLE and foundation interfaces and so or.

IDR minutes presented as evidence provide further details of the interfaces noted above,

Design Assurance Siatements {DAS) are envisaged by the consortium (o be tesued at the
angd of the design, construction, testing and commissioning phase. & was nofed hy tie
Lid repressntatives during the audil thel ithey are anlicipeling 2 more progressive
submission of DAS. Discussion and agresment is required belween tie Lid and the
consoriium to ensure that opporiunily for progressive submission of A8 is maximised.

The DAS was noted to contain IDC of the section, completed iCFs, confirmation that the
clesign complies with the requirements, verification, validation and testing recuiremants.

The cansortium noted that DASs submitted in draft to date will not be submitted as final unti
all activities in a particulay section are complete. Thers is an oppoartunity for provision of partial
DAS submissions to be capitalisad upon by the ETN project as a whole.

The process uilflised by the consordium o delermine a seclion of works resdy for
construction is not well defined.

The consortium noted that they determine design is ready for construction when:

approved for consiruction (AFC) drawings are complete with residual CDM risks roted on
the drawings

safety deliverables are covered by the Traffic Managemeant Plan
P I1DC is in place
tie Ltd grants permission o take access of the site

BSC Engineering Manager gives permission to the construction team to start on site,
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According o the processes demonsirated o tie Lid to producs a fudly infegrated design, the
consortium was not ready to start construction. This was due to the lack of Inter Disciplinary
Dasign Certification and permission from the BSC Engineering Manager o the construction
feam.

We suggest that the consortium considers the provision of a construction pack to tie Lid in
acdvancs of commencemsnt of the works, which references the following:

area of works
- cistails of the works proposed
approvals and consents atisined
% drawings and specifications associated with the works
confirmation of compliance with requirements
iDC forms
« status of hazard close out
CDOM residual risks
compliance and closura of any necessary third party agresments

signatories of relevant designers and checkers within the package confirm that they are
saiisfied that the works are suilable for construction.

it is understood that some of the above may be caovered within the Work Package Plans and
the adoption of any such refinement of process is subject to review of this.
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As an integrated design prograrame is not being maintained by the consortium at present,
at the vary least the consortium should agree priority milestones and inciude then using
the same coding within the logic of the design programmes for DS, CAF and Siemens.
in addition, they should reflect the same milestones within the look ahead and contract
programmes.

Consideration to be given to amending the monthly progress reports o draw ocut design
status of the proiect by inclusion of for example:
Approvals Tracker Filterad to raflect approvals in periodiremnaning.

AFC Tracker Filtared to reflect AFCs with .respect to agreed prioritised
milestones. Activity in period/remaining.

IDRADC Tracker Fitterad to reflect IDRADC activity in relation to agreed
pricritised milestones. Activity in period/remaining.

The consortium should implement a value enginesring process 1o ensure that
opportunitias are identified, assessed and implemented effectively.

The consartium and tie Lid should agree a collaborative approach to risk and opporiunity

managsment 1o ensure opgortunities to attain best value are realised.

To provide ongoing transparency in the design process, the consortium should develop
an iCF tracker and provide ongoing evidence of active iCFs for each area as part of the
rmonthly progress reports.

At present, there are no plans for the consortium o put forward assured dasigns or
assured construction for Safety Verification by lie and subsequent "no objection” by the
IGP. # would be advantagecus to each parly to agree Safety Verification for completsd
designs and construction activitiss as the project progresses. This wouid aliow
progressive assurance and verification so that it is not left until the last minute. BSC and
tie are 1o explore this furthar.

It is suggested that consideration be given to the provision of g design construction pack
for fie Lid in advance of commencement of the works. This will ensure that all necessary
design components arg i place prior to construction, thersby reducing possible conflict
during the works.
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We wish to thank the staff of BSC for their co-operation, openness and support during this

audit.
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fie Lid

ETH

CEC

ROGs

Design programme

DAS

iDR
iDc

ChOM

Transport initfatives Edinburgh

Edinburgh Tram Network

City of Edinburgh Council

Bilfinger Berger, Siemens and CAF

Rait and Other Transport Guided Systems

Time schedule {Gant Chart)y which sels out the timings and
interdependencies of design activities acreas the various angingsring
disciplines and is used to developn and monitor design production.

Design Assurance Staternent

interface Control Form

Interdisciplinary Review

Interdisciplinary Design Check

Construction (Design and Management) Regulations 2607
Bast and Finel Cffer

Overhsad Line Eguipmeant

independent Competent Person

iasua For Construction

Approved for Construction
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fterm 1 - Programme

Chizin coenfidencse from the consortium that the design programme is
daveioped, monitored and effectively managed with rezspect fo integration
uf the system componenis

- Provide detalis and evidence of the internal precess utilised by the consortium to collats,
controd and update the design schedule, with respect io providing integrated design for
Leith Walk anc Gogar Lendfill works.

Demonstrate for Leith Waik and Gogar Landfill works by provision of evidence how the
consortium:

aliocates design schedule responsibility across its design team and supply chain

- ideniified, aliocated responsibility for and managed integration issues within the
design schedule

~  identified, and managed constraints within the design schedule

- identified, modeled and managed risk items that may directly affect the production
of design cutputs within the design schedule

- undertaken review and update of design scheduie to account for its time impac
upon the master scheduie

- indantified, modeled and commuriicated the time impact of change iterns with tie Ltd
which seeks o minimise the impact upon the design schedule?
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Definition of design progranmsme — time schedule (Gant Chart) which sels out the timings and
interdependencies of design activities across the varicus engineering disciplines and is used to
develop and monitor design production.

item 2 - Best vaiue

Otain confidence from the consortium thal the design is being
developed, monitored and effectively managed with respact 1o best value
in refation to Leith Walk and Gogear Landfill areas.

The consortium raised concems during the kick-off meeting on the 18 January 10 and within
their ietter of the 11 January 10 as to the definition and intent of the term *. . best value. . .". In
their letter of 11 January 10 the consortiunt groposed the following interpretation:

@

. confirmation that the design process is producing censtruction design that is not
uneconemic, having regard e specified perfermance and the requirements of the contract . . "

in principle, it is suggesied that the above is an agreed starting point for the audit, with a
test for “uneconomic” and seaking evidence of:

process and evidence that the consortium have in developing Leith Walk and Gogar
Landfili designs scught to achieve an efficient design . and considersd aliernative
solutions where possible that ensure this

process and svidence that the consartium have adopted a velue sngineering approach to
identify possible opportunities to achieve an efficient design solution for Leith Walk and
Gogar Landfill designs.

ftem 3 ~ Integrated design and avceptance oriteria

Cibtain contfidence that the consortium has achieved and assured
integrated design againsi the relevani accepiance criteriaz reguired 1o
scommense consiruction of Leith Walk section of works and Gogar Landfill
surcharge arega.

Consortium o demonstrate integration procass adopted in lieu of the presence of a
systems integration plan
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Whilst the consortium have refaerencad Design Management Plan and s component
controis interface Management, Design Assurance Statement, Dasign Check in the letisr
of 11 January 10, evidence is required to demonstrate compliance with the process in
refation to Leith Walkk and Gogar Landfill araas. Therefore the consorfium is reguested in
accordance with clause 104.3 to ouiline how it has developed an integrated design for
Laith Walk and Gogar Landfiil in compliance with their processes and including details of:

Crganisational Structure/Competence matching of resources/succession planning

- Communication — within design tearn / ideniffication of interfacas / aflocation of
responsibility to manage identified interfaces,

e Management of interfaces — how have they been assessed and accounted for within
the design,

- Provision of outpuis from Design Developmant Workshops for the areas noted

- identification and management of design integration risks which may affect schedule
for construction, cost or guality of the design solution and the management of the
same

- Interciscipiinary Design Checks and interdisciplinary Design Reviews
- Design Assurance Statement

- Provision of detfails of process and evidence of process compliance adopted io
assure readingss for construction
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2o I, vl 17 —
Burmcen Begocer
i Civit
7 Hifinger Berger-3emens- CAF
s Sonsortium
Our rel, 251 20UCR1A384
Your ref. IMF CORR 2836.RB BSC Consorium: Dffice
¢ Lochside Avenue
Edintrurgh Fark
11% January 2010 ’:ﬁ‘if‘w@f}
T H12 30
- Biifinger Berge‘r inii»ﬁm Unitagd Kingdom
iy B ote Sent 4 JAN IR )
e imytad Pz Honipe: Prane:  +44 (3) 131 452 2800
CityPoint Action '
8% Haymarket Terrace isibutics
Edinburgh

EH12 5HD
For the stiantion of Bleven Bell - Tram Project Divector

Dear Sirs,

Edinhurgh Tram Metwork infraco
Audit on Dosign Azsurahice, Syetem Intsyration and Best Yaloe

We refer to your letter no INF CORR 2836.RB dated 18" December 2008 and raspond io your three bullet
poinis as follows:

4 Obstain confidence from the Consortium that the design programme s being daveloped,
rooniiored and sffectively managed with respect o integration of the systerm componenis.,

Aresponse on this issue is being finalised by the relevant Consertium stafl and will follow as soon
as possible.

{Hotain confidenca from the Consortitn that the design programme is bainy devalopend,
monitored and offectively managed with respect to Best Valua.

i3

in the absence of the requesied confirmation from Tie (emall, Brady-Beli, 6/1/10, copy stiachsed,
refers} of the meaning of “design programme” and "Best Value”, we respond on the basis that you
are seeking confirmation that tha design process is praducing construction design that is not
uneconomic, having regard 1o specified performance and the requlrements of the Contract.

Since you have scoaptad supnlier specifications and oricing for systems and vehicle slemeanis of
the-Consortivm scope, we assme your concerns ars with economy of the building and givij
design, and respond on that basis.

Yerification that civil and building design is not uneconomic, through the development from
concept to construction design, is integral with the design process, which is defined in Centract
Scheduis 22 (Design Agreement) and can be summarised as follows:

13 Reqguirements Definition
2} Prediminary Dasign
3} Detailed Design

Sifinger Berger Civl UK timded Regisiered Ofice 7400 Dareshury Park, Warrington, Chestire, W4 488 Regiatered 1 England & Walss Comgpany No. 2918088
sna UK gl Registere Sifice. 8 Wiliam Siemens Squara Friey Samd ¢ Surrsy GUI1E 900 Ragistersd in Engiand 8 Wales Company Mo 727347
Lenzlegneiones ¥ Awbier de Farrocariies § A Registerad Ofics 1K Hurintz 28, 20200 Bessan. Gipuzkoa Ragisterad n Spav

1« CIF. A-ROCDI020
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BILFINGER BERGER
s Ot

Coniract Schedule 23 (Movation Agreement) introduces additional phases:
4A7) Consiruction Support
4483 Extended Construction Support and Dasign Supnort

Specific Processes ulilised to ensure design economy, within the desian procsss described
apove, are:

Phase 1, Reguiremeants Definition

»  Active invaivernent by the designer to chalienge and distl! user and stakehoider requirements,
express those requiremants accurately and comprehensively, produce baseline
documeniation and preciude ongoing scope creap or deferment of selection of options,

Fhase 2, Preliminary Design

o  Confirm design concept econary by internal review, eg:

o Structures : AP Process (equivalent to Melwork Rail procass)

o Earthworks | designer/pesr assassment

s Highways : definitior of realistic base assumptions (sey CBR value of existing road subgrade)
for future comparisonfreference

»  [Basic Project Assumptions | intermal VE review of key topics in 2008, conducted by PB (R
Blackadder) with costings produced by SDS {eg Depot location - Gogar or Laith)

Phase 3, Detailed Design

= Exiernal review {by Tie) of emerging detailed design to confirrn economy, conducied by T8S
in Q102 of 2007

= External review (by Tie} of likely out-turm construction costs of BDDI design, by TS8, in fate
2007

e Structure review (by Tig) of bidder VE proposals and instrucied design amendment where
accepted (g relocation of depot northwards to reduce A8 retaining wall structura}

asa 4A, Construction Support — not applicable to design econoray

Phase 48, Extended Consiruction Support and Resign Support

#  Development Workshop process to modify BDDI design in a controlled mannar as necsssary
e incorporate Infraco Proposals; development of design estimiatas for Tie acceplance before
design procesds

e Interface Control process (o ensure necessary integration of civil and systemns design at detail
level

= I both above cases, consiruction out-turn cost identified by contractual change process and
subrmitted to Tie for accepiance hefors costs are incurred

Phases 1 and 2, including the detaiied gate-review and phass completion procasses defined in
Schedule 22, were completed under Tie's managerment prior to Novation. A large proportion of
Phase 3, including the Tie reviews noied above, was also completed prior to Novation. As detailed
in cur email (Brady-Bell, 8/1/10}, we wish these revisws ic be considered during the audit and
have reguested that you make ihe output available.

BSC are dirsctly responsible for management of the residual part of Phase 3, including eompletion
of IFC design from BDDI dasign, and for Phase 4B, particutarly the amendment of civibuilding

Bitfinger Berger Civit UK Limited Regisiered Office 7400 Darestunry Park, Warnngion, Cheshre, WAL 485, Registerad in Eagiend 4 Walas Company No. 2418088
Samens UK ole Registered Office S Wikiar Sismens Square Frimiey Cambardey Surrey SUAS BUD Repistecad i Brglans & Walss Comrmpany No 727317
Constuccionss ¥ Qumiar de Ferrocamtes § & Rogistered Ofice J M turniglz 28, 20200 Zeasain. Sipuzkoa Reqistersd i Spain CIF A-20001020
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BILFINGER BERGER

v

designs o incorporate Infraco Proposals. We are setiafied that changes to dasign principle, shape
form andfor specification arising from this process were necessary and have not resulted in
avoidably uneconomic design having regard {0 existing constraints such a3 approvals, programme
eic.

In view of tha huge scope of dasign now at or apgroaching IFC, i is act possible to provide
specific evidence, as requested in your lelter no 2838, 1o substantiate our belief that such design
is not uneconomic Ws suggest therefore that you identify specific areas where you believe design
may ke uneconomic so we can prepare detalled responses for review by audit.

3 Ciatain confidanse that the Sonsortivm has achieved and assured integrated desiyn
against the relevant acceptence criteria required 1o conunence consiruction of Leith Walk
section of works and the Bogar landfil surcharge args.

To assure integrated design, BSC follow the Design Management Pian and the spacific
orocadures "Interface Management” and “Ussign Assurance Statemant (DAS) & interdisciptinary
Uesign Check”. Appendix 3 of the Design Assurance Statement (DAS) & interdisciplinary Design
Check procedurs lists the relevant criteria which refer back to Section 2.8 of Schedule 14 part C
Laith Wail

The designs for Leith Waik — Section 18 are largely corplete but have not yet been subjected o
the farmat IDRADC process. A number of technical impediments to finalisation remain, including:

¢ Ongoing changes o highway layouts, arising from the TRO process and producing conflicts
with existing IFC drawings

2 Lack of acceptance by Tie of the existing Track mprovement layer solution to the void span
criteria instructed by Tie

o lLack of accurate as-built utility details

Generic design for OLE foundations, irack-improvement layer and ducting reguiremeanis will be
transferred from 1DC achieved for Frincas Street (notwithstanding the improvement layer issus)
and a study of potentially physical impacts will be carried out as MUDFA as-built information is
being receivad. On this basis, our current intention is to complsais the IDR/IDT reviews of this
Section by the end of February 2018, and in advance of the construction work commencement,
Gogar Landiill Surcharge Area.

As you are aware, consideration of a piled viaduct structure afternative o allow construction of
Rheda Green track in this area identified a very large capital cost impact. The existing design for
the Earthwaorks in the vicinity of the Gogar Landfill has now been confirmed Ly the results of
further Geotechnical Investigation (Gl) completed in late December 2009, This is on the basis that
a change (o ballasted tack will be acceptable and finalisation of measures 1o restrain lateral
movement of ballasted track in tight radius bends. The increased maintenance cost burden has
been evalusted and is considared more economic than the capital cost of the piled structure.
Arrangements will be put in place for the proposed workshoep with Tie o discuss these issues, to
be held at the end of January 2010, In the meantime, the Cansortium will progress the 1DR of this
package 10 confirm technical validity and highlight any unresolved issues.

We note your timescale for the audit, and have confirmed {by email Brady-Bell, 8/1/10) that our lead for
the audit will be jointly performad by Colin Brady and Michaet Witken, to ensure efficient parlicipation by
B38C.

We alzo note the reference in your final paragraph o "non cenformances” and would reqguest your
confirmation that this means non-conformances with respect to the relevant procedures and processes in
acrordance with the appropriate requirements of the Contract and with formal audit procedures. This issue
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was raised as @ concern in ouwr responses (o previous audits you have instructed in accordance with
cleuse 104 of the Contract, and has not, in our visw, been satisfactorily resolved.

Yours falthifully

Loy 5
i Fosrdey
Froject Director
Bilfinger Berger Siemens TAF Consortium

co: CBr, SRa, KRu, MEe, MW, D Sieele

& UK Landed Rogiserad Oifice 7300 Osresbury Padd Warrington, Cheste, WAG 8BS Regsterad m Englant & Welse Company No. 2418088

Sifoger dergar S
i Regstered Dfice: Sir Witiam Stemans Sauzre Fumiey Cambarie ceay 3115 SO0 Registersd in England & Wales Lompany No 7227817
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Adtention of Martin Foerder Cur Ref INF CORR 2836/RB
Project Director

Bilfingar Berger Siemens CAF Consortium Date: 18" December 2009

9 Lochside Avenue

Edinburgh Park

Edinburgh EH12 8D

Daar Marlin,

ETN infraco Contract
Audit on Uesign Assurance, System Integration and Best Yalus

tie wishes to underiake an audit of the BBC Consoriium in accordance with the
provisions of the contract under clause 104 ‘Information and Audit Access’.

The critical success factors / objectives of the sudit are to:

Ohtain confidence from the Consortium that the design progranwme s being
developed, monitored and effectively managed with respect to integration of the
sysiem components.

Obtain confidence from the Consortium that the design programme s being
daveloped, monitored and effectively managed with respect to Best Value.

Obtain confidence that the Consortium has achieved and assired inlegrated
design against the relevant acceptance criteria required © commence construction
of Leith Walk section of works and the Gogar landiill surchargs Area.

tie wishes to assuwre that the Infrace is effectively managing the project, and in
particular is effectively managing risks associated with cost, delivery delay, integration
and acceptance. Please provide the evidence o tie within ¥ working days of receipt of
this notice. All evidence should be provided in electronic format and be readable within
MS Word, Excel and Adobe pdf format.

The audit will be divided info two main phases:
Phase 1 — Establish Audit Arrangements/Coniracior provides Evidence

A ‘kick-off’ meeting will be arranged with the contracior and representatives of ¢e. The
mesting will set oui the timescales of the audit and delails of activies required o
..conclude the audit.

CEC00142686_0026



On receipt of the evidence from the Infraco, we will review the eviderice, propose the
detailed arrangements for the audil inclusive of meetings with your representatives,
and underiake analysis of our findings. Additional supporiing documentation shall be
provided by the Infrraco as required.

Phase 2 — Audit & Repoting

The auwdit is proposed fo be conducted over two consecutive days with the initial
findings presented verbally on completion of the second day. Following completion of
the audit tiz will complete thelr analysis. The analysis will be lead by Marc Hamilton
under my delegaled authorily as tie’s Representative with supporting resowces being
providad by tie for programime, HSQE, and Engineering,

Please confirm your fead person for this audit by 06" January 2010.

Thereafter tie’s representative will provide a draft audit report to iz and B3C, including
findings and recommendations, as the basis for agreement of actions {o close out any
residual non confarmance. The final report will then be issued to both parties [tie and
BSCI

The key phases and outling timeline of the audit are provided below:

Establish Audit Arrangemenis
Contractor notified of audit 17% December 2009
Terms of reference issued to Contractor 17" December 2009
Evidence Received and Analysed ‘
Kick off raseting 18 January 2010
Contractor provides evidence ' 11" January 2010
Audit Reporting '
Underiake Audit 1 28129% January 2010
Develop/issue Draft Report | 5" February 2010

| ﬁeceive commments, conclude report 127 February 2010

Rroject Divectior — Edinburgh Traem
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farc Hamilton, the Nichois Group
Kate Gray, the Nichols Group

Colin Matioclk, tie Lid

Hob Cumming, tie Ltd

Sheena Smith, tie Lid

Cotin Kerr, tie Ltd

Colin Brady, BSC Consortium

Michael Witken, BSC (Siemens)
Stefan Rothaus, BSC (Bilfinger Berger)

Alen Dolan, BSC ED5)
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S ReReeRes

Health & Safety Risk Register

7 - ULESD130-01-RRR-00023 R

2 Nehaven Road to Haymarket Road Scheme Layout | ULESD130-03-HRL-00013 R7
Plan Seption 1B Shest 13 of 24

3 Newhaven to Havmarket Drainage Plan Section 18 | ULESG130-01-DNG-00G11 RE&

i Sheet 11 of 24

4 Gogar Landfill Surcharge Details Sub Section 7A ULES0130-07-GEC-C0010 RS

5 Gogar Landfiil Cross Sections (Sheet 1 of 2} ULESD130-07-GEO-CO011 R4
Subsection 7A

g Gogar Landfill Cross Sections (Sheet 2 of 2} ULESD130-07-GEG-DC012 R4
Subsection 7A

Fé Gogar Lanadfill Reinforcement & Soil Nail ULESO130-07-GEDO-00014 R4
Elevations Sub Section 7A

& B3¢ Risk Register Period 8

9 IDR Checkiist

10 Response to Technical Approval Section 1B (CEC) | 8S/1/RG

13 Response to Beads Technical Approval Section 1B | S8/1/HIB
Road

12 Current Drawing List for Leith Walk Pgs 1to 8

13 Tachnical Approval Saction ib Road Safety Audit SS/1/AR
{ULEQ0130-01-REP-C0084,R4), Roads Technical
Deasign Statement (ULESOT30-01-REP-00058,Rev
4} and Lighting Departures {BLEBD130-01-REP)

14 Interface Control Form - Cable Bucts / duct works | IF-5-8Y8-CIV Rev E

15 Interface Control Farm - Cable Ducts / duct works lF-S-SYS~ClV Rev &

16 interface Control Form - Cabie Ducts / duct works | IF-5-8YS-CIV Rev G

17 interface Control Form — Calde Ducis / duct works | IF-5-8YS-CIV Rev B

18 interface Control Form — Cable Ducts / duct works | IF-5-8YS-CIV Rev -

19 Feguest for Information 114

20 ETN Cable Duct Regquirements Generic Email 21.02.08

Arrangemants
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21

Reguest for cable duct desian support schedule
BB/SDS from Siemens

Email 09.12.08

Approvals Tracker

22 Proposal for Duci Design Section 1A Email 05.05.09
23 Siemens markup on Proposal for Duct Design Emaii 30.07.09
Section 14
24 Undated SDS cable duct/route drawings for Email 15.01.09
section 1B - to be reviewed
25 ETM SD3 Design Programme ULEBCI30-8BW-PRG-C01C
02.12.09 V51
286 Prioritisation Qrder - Drainage Approval and Emait 27.01.2010
Roads Close out Report |
27 ICR/IDC Meeting D17 finutes 19.01.08
28 IDR/IDC Meeting 018 Minutes 26.01.02
2% Gogar Landfill Givii & Trackwork Design Minutes 29.08.09
30 Gogar Landfill Civil & Trackwori Design Minutes 13.0%1.10
31 Appendix C - Indantifled Value Enginsering -
32 Document Transmittal Form ULESO130-SW-DTR-03848
33 Contaminated Landfiil, Gogar — Option Appraisal ULEQQ130-07-LET-00302
34 Gogar Landgfill Treatment Letter DES-ADM791
35 Valus Engineering Report ULESD130-SW-REP- Letier ULESD130-8W-LET-
00260 V1 80287
36 Programme & Scheduls Prioritisation Process -
Diagram
‘ 37 Section TA Estimate INTC 28.11.08
: 38 BB Organisation Chart -
39 Siamens Organisation Chart -
40 Consortium Crganisation Chart =
41 =

D8,
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