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1. GENERALITIES

1.1 Aim of the document

The objective of the specifications detailed irstiocument is to define the works to be carriethiy
Contractor especially with respect to Project Mamagnt requirements. The Contractor shall comply
with these requirements and develop all relevantgutures and management plans to adequately and
thoroughly perform all services needed for a prapgriementation of Baghdad Underground Metro
Line 1 and Line 2.

This document also provides some technical req@rgsto be fulfilled by the Contractor, these
requirements are to be considered in additiondeeldescribed in the Technical Specifications.

1.2 Scope of work, interfaces & responsibility of the @ntractor

The Contractor shall deliver an operating systenBmghdad Underground Metro, designed and built
upon the performance specifications and requiresneescribed in the associated Specification
documents, within the set deadlines and the plesttiguality.

The Contractor shall also:

Manage all internal and external interfaces agdtai the present document.

Design all materials, subsystems, systems and O&lpenent at all level of details required
for the Baghdad Underground Metro.

Perform all Project Management, Quality Controlalte & Safety services, in compliance
with the requirements of the present document.

Manufacture, deliver and assemble on site all MEomponents.

Perform verification and validation tests during thesting & Commissioning Phase.

Bring into service the Baghdad Underground Metnal @ain relevant personnel as required.

Hand over all facilities and documentation to bith Client and the O&M Entity (if different

from the Contractor).

VVVY YV VY
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2. TECHNICAL DESCRIPTION AND REQUIREMENTS

2.1 General Description of the Project

Baghdad Underground Metro will consist in 2 fullgderground metro lines. Line 1 will be about 23
km long with 25 stations. Line 2 will be about 23 kong with 22 stations. There is one interchange
station between both lines located at Baghdad Mipality (L1-S19 & L2-S07). One tunnel
connection between Line 1 and Line 2 is also tanfgdemented, it will link both lines between L1-
S18 (Tayeran Square) and L2-S07 (Baghdad Munigpalit

The main depot will be located along line 1 (cldseNew Sadr City) it will house the heavy
maintenance facilities for both lines and lightaiepvorkshop as well as stabling building for Libhe
rolling stock fleet. It will also house the adminéive building, the back-up OCC of Line 1, traigi
centre.

A light depot will be located at the end of the thaun branch of Line 2 near the terminal station L2
S21. It will house mainly the light repair workshdape stabling building for Line 2 rolling stocleét
as well as the back-up OCC of Line 2.

Figure 1: Line 1 Alignment Overview
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Figure 2: Line 2 Alignment Overview

The 2 lines will be operated from two separate @p@n Control Centre room (OCC) located within
Baghdad Municipality Station. Main Security Cerfive the two lines will be also located in Baghdad
Municipality Station. There will be one Back-Up OG@ each line, Back-Up OCC for Line 1 will be

located in Depot Line 1 and Back-Up OCC for Lin&ift be located in Depot Line 2.

The below figures shows the track layout for Linentl Line 2:
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Figure 3: Line 1 Track Layout
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Figure 4: Line 2 Track Layout
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2.2 Main Performances

Baghdad Underground Metro Line 1 and Line 2 shaltlbsigned, sized and built in order to carry at
its ultimate capacity a passenger flow of 45,00HPP at comfort of 5 pass/m? with 2 minutes
headway. The train capacity shall be 1,500 passemrgé® pass/m2 over a maximum length of 150m.

The maximum operating speed for both lines is 86km/

2.3 Geometrical Parameters

The following synoptic tables summarize the mainctional and geometrical features of Baghdad
Underground Metro Line 1 and Line 2. The variougufes (chainage, depth, rail level, track axis
distance, etc...) could be adjusted according tcCinetractor’s final design.
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Table 1: Line 1 Geometrical Parameters

Undergr. | Tracks : . .
. Rail level | Shaft | Intermediate Interstation Egress
Line Station Code | Platform type | structure axis depth | Code | shafttype Chainage | = . e | distances
levels distance
DEPOT 22792,79
S01 LATERAL 2 4,40 -14,90 21751,74
561
Sho1 E 21113,36 1191
475
S02 CENTRAL 2 18,50 -15,10 20560,48
Sho2 D 20106,96 911 756
S03 CENTRAL 2 18,50 -15,10 19649,45
Sho3 D 19377,55 544 389
S04 CENTRAL 2 18,50 -15,10 19105,64
420
Sho4 E 18608,36 995
420
S05 CENTRAL 2 18,50 -15,10 18110,43
Shos D 17696,70 761 606
S06 CENTRAL 2 18,50 -15,10 17349,00
Sho6 D 16999,96 820 665
S07 CENTRAL 2 18,50 -15,10 16529,26
Sho7 D 16119,38 819 664
S08 CENTRAL 2 18,50 -15,10 15710,17
Shos D 15262,13 837 682
S09 CENTRAL 2 18,50 -15,10 14873,59
Sho9 D 14513,63 848 693
S10 CENTRAL 2 18,50 -15,10 14025,24
493
Sh10 E 1345477 1192
544
S11 CENTRAL 2 18,50 -15,10 12833,04
Shi1l D 12387,69 886 731
H S12 CENTRAL 2 18,50 -15,10 11946,91
732
I I I Sh12 E 11137,11 1307
420
Z S13 CENTRAL 3 18,50 -20,55 10640,00
— 718 563
I S14 CENTRAL 2 18,50 -15,10 9922,31
Sh13 D 9687,14 615 460
S15 CENTRAL 2 18,50 -15,10 9307,32
sShi4 D 8737,13 910 755
S16 CENTRAL 2 18,50 -15,10 8397,08
672
Shi5 E 764714 1314
486
S17 CENTRAL 3 18,50 -20,55 7083,38
Sh16 D 6828,79
489 334
Sh17 D 6828,79
S18 CENTRAL 3 18,50 -20,55 659457
Shi8 | D (rightaxis) | 625754 859 704
SPECIAL LAYOUT: -14,90
S19 24,50 z 5735,96
INTERCHANGE STATION (-24,60) 742 587
S20 CENTRAL 3 18,50 -20,55 499411
Sh19 D 4662,40 659 504
S21 CENTRAL 3 18,50 -20,55 4335,16
Sh20 D 4037,15 590 435
S22 CENTRAL 3 18,50 -20,55 374553
488
Sh21 E 3180,00 1274
s23 STACKED 3 -15.20 247134 o
-24,90 !
Sh22 D 2145,07 700 545
s24 STACKED 3 -15.20 177088
-24,90 341
Sh23 E 1352,36 1074
578
S25 LATERAL 2 4,40 -14,90 696,65
TS1 T 0,00 697 619
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Table 2: Line 2 Geometrical Parameters

Undergr. Tracks . . .
Line Station Code | Platform type | structure axis Rail level | Shaft | Intermediate Chainage Inlgrslallon vEgress
. depth Code shaft type distance distances
levels distance
TS1 T 18793,72 1053
s01 LATERAL 2 4,40 -14,90 17741,19
646 491
S02 CENTRAL 3 1850 | -2055 17094,92
Shol D 16779,18 632 477
S03 CENTRAL 3 1850 | -2055 16462,92
Sho2 D 16102,96 748 593
S04 CENTRAL 3 1850 | -2055 15715,08
363
Sho3 E 15274,32 994
~ 476
c S05 CENTRAL 3 1850 | -2055 1472121
‘© Shoa D 1429818 837 682
E S06 SRS NI 1850 | -26,75 13884,64
DEEP CONCOURSE STATION
~ Shos D 1348595 821 666
SPECIAL LAYOUT: (-14,90)
N S07 INTERCHANGE STATION 24.50 -24,60 1306393
Sh06 D 12576,92 776 621
L S08 CENTRAL 3 1850 | -2055 12287,68
559
Z Sho7 E 11651,21 1006
— : 293
| S09 Sr=aL LNCOR 2240 | -2550 11281,20
MINED STATION
Shos D 10930,27 788 633
S10 CENTRAL 3 1850 | -2055 10492,90
Sh09 D 10240,07 513 358
s11 CENTRAL 3 1850 | -2055 9980,20
668
Emergencystaircase Inside S22 9235,00 944
excavationbox 121
s12 LAY 1890 | -1490 s 9036,02
BRANCHING STATION Inside S12 oW/S 244
Emergency staircase /| excavation box
tunnel ventilation extension 8715,00 branches
Emergency staircase /| ST S in main (from S12)
tunnel ventilation exca\:a“"”b"x branch) 438
= Sh10 E 4339,40 1567 -
7
; s13 STACKED 3 -15.20 3531,69
-24,90 386
— Sh12 E 3068,03 924
1520 383
s14 STACKED 3 : 2607,49
(q\] -24,90
L sh13 D 2284,08 620 465
s1s STACKED 3 -16.20 1987,34
zZ 24,90 580
= Shi4 E 1329,42 1404
| 669
S16 LATERAL 2 4,40 -14,90 582,85
TS2 0,00 583
Emergency staircase /| TSIIE 51 (in main (from S2)
tunnel ventilation Excav"’a"“”"‘” branch)
Sh15 D 8208,07 745
1179
Emergencystaircase nside S17-8 7970,00
excavation box 36
s17-8 CENTRAL 2 1850 | -1510 oension 7856,60
629
Sh16 E 7150,03 1416
632
—~ s17 CENTRAL 3 1850 | -2055 6440,52
(7)) 728
< |Eemergencystaircase siges® | 5635,00 922 pos
N s18 CENTRAL 2 1850 | -1510 e 5518,28
643
Sh17 vV 4797,34
L 1867 758
Shi8 | E (nodrain) 4039,77 o
Z S19 CENTRAL 2 1850 | -1510 3651,55
- 606
| Sh19 E 2967,76 1152
391
s20 CENTRAL 2 1850 | -1510 2499,53
Inside S20 42
Emergencystaircase ecavaionbox | 2380,00 1718 —
Sh20 v 1719,80
856
s21 LATERAL 2 4,40 -14,90 786,56
DEPOT 0,00
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2.4 Technical Requirements

The Contractor shall perform all related detailedign including surveys, calculations, drawings, et
for Baghdad Underground Metro Line 1 and Line 2e TQontractor shall improve, adjust, optimize
the proposed design submitted in the tender doctatien while keeping at least the same functional
performances. All components and parts specifiedl fle of the same quality used in metro systems
that have been operating during at least 5 yeareraimercial operation.

Among the overall technical requirements set ouh@various specifications, specific attentionlisha
be paid to the following:

2.4.1 Surveys

The Contractor has to check all underground wditat all construction sites (stations, shaft9, astd
to be responsible to change all when needed wétlaticordance of the authorized systems.

The Contractor, after accurate soil investigatiod detailed definition of the structure on theista
and the lining should perform Noise and Vibrationafysis, and take necessary measurement to meet
with international applied standards to avoid noegato the passengers or to the neighbouring.

Noise and vibration impact has also to be studied eontrolled for historical buildings could
potentially be affected by the construction or Iy Operation of the lines.

2.4.2 Alignment and Right of Way

The Contractor has to perform at the early begiprof the Project a detailed alignment study
including Right Of Way based on the provided draysinThe Contractor shall improve, adjust and
optimize the existing preliminary design and subimiClient for approval. Especially, the Contractor
shall avoid use of small radius and sharp slopawsh as practically possible.

2.4.3 Phasing programme

If the Client decides to implement Baghdad Undesgth Metro through various successive
operational phases, the Contractor has to takeealtssary mitigation measures for not disturbirg th
operation of the already built and operated phasdfde performing works on the adjacent phase(s).
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3. PROJECT MANAGEMENT DOCUMENT

3.1 Management Plan

At the beginning of the Contract, the Contractalistupply the Client and/or his Representativéhwit
a set of Management Plans, which scope shall analveequirements stipulated in this document.
Those Management Plans may be supplemented by @tmractor’'s own reference documents. The
latter should be available for the Client’s revipwposes.

Answers and measures within the Management Plaal Isk sufficiently explicit, and potential
discrepancies between requirements and measuilébehastified. The Client should be able to r¢jec
such discrepancies.

Updates of the Management Plans are permitted farsas they comply with the present contractual
requirements, and shall be formally handed ovénecClient.

The Management Plans shall include, but shall edinbited to the following:

Overall Organization Plan

Design Management Plan

Procurement Management

Stakeholder Management Plan

Fabrication Management Plan

Construction Management Plan

Test and Commissioning Plan

Project Schedule Control Plan

Risk Management plan

Configuration Control Plan

Requirements Management Plan
Documentation Control Plan Quality Assurance Plan
Site Health & Safety Plan

Security Plan

Environmental Management Plan
Management Plan deliverable documents list

The Contractor shall establish and update the Mamagt Plan Document List (MPDL).
As a minimum, the MPDL shall include the aboveelisdocuments.

VVVVVVVVVVVYVYVVYVYY

3.2 System Documentation
Aside from the Management Plan, the Contractor s$sle a set of system documentation:

General Arrangement Drawings

Reliability Availability and Maintainability (RAMPlan

System Safety Plan

System Validation Plan (including Performance Meaifion Matrix)
As Built Drawings & related documentation

Testing & Commissioning plan
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» Technical Operating and Maintenance documentation

The Contractor shall establish no later than onetmafter the Commencement Date and keep
updated the System Documentation List (SDL). Asigimum, the SDL shall include the documents
listed here-above.
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4. ORGANIZATION REQUIREMENTS

4.1 Organization Plans
The Contractor shall prepare and submit the folhguwfor Client’s approval:

Project Management organization plan for the trarsal part of the Contract

Design organization plan for the “Design” part dfet Contract, including interfaces
coordination within sub-systems, Civil Works andezral agencies.

Construction organisation plan for the “Build" paftthe Contract (including procurement)
Testing & Commissioning and System Integration @izgtion Plan

VV VYV

Each of the organization plans shall address at tha following items:

» Description of the organization breakdown structtiie Contractor intends to set up to
execute the specified part of the Contract. If seagy, this organization can be different for
each period of the specified part of the Contract.

» List of the key management personnel to be employth their names, qualifications and
experience clearly specified.

» Description of the staffing the Contractor intemdset up to execute the specified part of the
Contract. This shall include for each positionhs# brganization:

0 Number of staff members for the position.
o0 Job profiles, including:

Title of the position.

Number of people to be hired for the position.

Required level of education and certificates.

Required experience: field of activity and duration

Position objectives in the Contractor’'s organizatio

Main activities related to the position.

Specific requirements for the position, such a$inigork, on-call duty, travel

time from home to the site...

» List, quantities and description of the differeasources the Contractor intends to set up to
execute the specified part of the Contract.

» Description of the different contracts the Contoadhtends to sublet to execute the specified
Part of the Contract, with the name of the mairsfiids subContractors.

4.1.1 Project Management Organization Plan

In the Project Management Organization plan, thet@otor shall detail his transversal overall
organization and how general management requirenstipulated in this document are transferred to
internal suppliers or sub-Contractors. Rules asgaesibilities shall be defined and submitted ® th
Client as part of the Management Plan.

Beyond the above requirements applicable to eagar@zation Plan, the additional requirements of
the following chapters apply to each related plan.
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4.1.2 Design Organization Plan (DOP)

The Design Organization Plan shall include compmelve description of the Design team

organization breakdown; design processes flow sharnd the overall methodology for developing
and achieving a high quality design throughout ¢beresponding phase. The DOP will detail the
review and validation processes with all partiesceoned as well as the envisaged time windows
required for the different phases.

4.1.3 Procurement Plan

The Procurement Plan shall include a comprehergi#geription of the organization the Contractor
intends to use to control purchasing activitiesnhuafacturing of equipment, testing in factory and
acceptance before transportation and deliveryt¢o si

4.1.4 Construction Organization Plan

The Construction Organization Plan shall includmaprehensive description of Construction Works
Organization Breakdown with a definition of the @®land responsibilities of the site staff and
management personnel.

It will indicate in particular the location of theain site establishments and the communicatiors link
between themselves and the other Contractor’'sesitit
4.1.5 Testing and Commissioning Organization Plan

The Testing and Commissioning Organization plardl siclude a comprehensive description of the
Testing and Commissioning team organization breakgddesting and commissioning processes flow
charts, the interface with the Design and Condtincteams, the involvement of the Operator and
Maintenance Entity and the overall methodology aedtification phasing for the corresponding
activities.

4.2 External Organization Requirement

4.2.1 Client's Representative

The Client may appoint a Client's Representative whall carry out the duties assigned to him by the
Client. He will be acting on behalf of the Client.

4.2.2 Independent Checking Engineer (ICE)

As a complement to the Contractor’s team, a deslicantity, called the ICE (Independent Checking
Engineer), in charge of external technical constall be appointed and paid by the Contractor. The
ICE’s Scope of Work shall cover all the Contractsialges.

This dedicated entity shall report monthly to then@actor, with a copy to the Client and/or his
Representative, all discrepancies and non-com@mregarding:

« Design stage:
o Contractual requirements

BUM-A-2-REP-ALL-ALL-ALL-SYSTRA-3000-3_Project Desgution Page 18/64

SVYSTrAa



BAGHDAD UNDERGROUND METRO
- —

o0 State-of-the-art regulations

0 Thorough acknowledgement and inclusion of physsgecial and functional interfaces
e Build stage:

o Design

0 State-of-the-art buildings techniques and procesiu

0 Quality Control application

4.2.3 Independent Safety Assessor (ISA)
The Client shall appoint an ISA (Independent Safetgessor).

The role of the ISA is to conduct the safety auditd to submit the safety reports to the Clienthsd

the Authority in charge of authorising the commakeevenue service of the Baghdad Underground
Metro is able to grant a Permit to Operate in done t This will be performed in compliance with the
System Safety Plan requirements and shall covesai#ty equipment such as train control and
protection, signalling system and associated egempran board and along the track, and shall cover
all safety related functions as well. Supplies ancthmissioning shall fully comply with the safety
requirements as specified.

The ISA shall:
« Prepare Safety audit plan in cooperation withGoatractor and the Client.
e Conduct initial review of all relevant documents
* Review and audit Engineering application
« Assess on-site activities as per field reports.

« Write and submit to the Client the final Safegport, which shall include its own comments,
the comments of the Client and the comments o€llent and/or his Representative.
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5. PLANNING, PROGRAMME AND PROGRESS

5.1 Planning

The Contractor shall develop in detail, a logicathod of executing the Works taking into account
their complex nature and different phases and girallide programmes which reflect the detailed
planning undertaken.

The programmes shall start with the Commencemete Bfsthe Works as day one, are to be realistic,
achievable and shall be accompanied by the detailggorting Plans referred to in the following
sections.

5.2 Programming General Requirements

Programme activities shall be discrete items ofkwavhich when combined, produce definable
elements, components, Milestones, Stages and 8gctd the Works and clearly identify the
completion obligations of the Contractor. Desigagsemmes shall be organised by Design Stages and
Plans as described below.

Key Dates and Milestones shall be an integral értall programmes and all activities, and
sequencing and interrelationships required to aehmach completion obligation shall be shown.
Milestones shall not impose constraints that in aay affect the programme logic and float or limit
the achievement of Key Dates. Milestones shallbaointroduced into any programme as constrained
dates.

The critical path and the float shall be clearlgritified in the programme and fully described ia th
accompanying programme narrative.

Activity descriptions shall clearly convey the natand scope of the Works.

Programmes shall take into account the activitieprecursor, concurrent, adjacent and follow on
Project Contractors as well as utility service dsiens, new utilities and connections and any other
activity that may affect the progress of the Works.

The Contractor shall also incorporate the Cliergguirements for additional activities, to further
explain or subdivide complex or long duration tastitshout affecting completion dates.

5.3 Progress Monitoring

The Contractor shall monitor his own and his suli@ator's performance and against programmes to
ensure its compliance with its obligations under @ontract. Monitoring of the Works shall include
direct, daily monitoring of the progress of the \Woand the preparation of written and computerised
reports to be submitted to the Client. The repsints| include all necessary supporting data toiagpr
the Client of the status of the completion of therk¢ as described below.

5.4 Design Submission Programme

The Contractor shall, within 30 days of the Comneenent Date of the Works, submit a Design
Submission Programme covering all proposed subamssto the Client. The Design Submission
Programme shall be broken down into a submissiogramme for each of the Management Plans
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defined below each of which shall define the déwesndividual submissions and these shall conform
to the baseline dates shown in the Works Programme.

The Submissions Programme shall include the rempeings of the Design Submissions as described
below, including the procurement activities ofsalb-Contractors and suppliers.

The Submissions Programme shall include each sslimi$or every item listed in the Specification
as being required to be submitted.

The Submissions Programme shall ensure that athissions are properly co-ordinated with the
Contractor's overall Works Programme, particularlyespect of the following:

(i) progress of design, manufacture, installatiod gesting Work
(i) co-ordination with other Contractors

(i) including due allowance for the Client's rew process to be undertaken, including the
time needed for any re-submissions.

The Design Submission Programme shall specifidgalijude a milestone for the submission by the
Contractor of the Final Design on completion of Breliminary Design stage. The Final Design shall
include at least but not limited to; detailed desdyawings, shop drawings, phasing plans, details
showing all the proposed equipment interconnectigoig/sical layout, Installation locations and
interfaces to other suppliers.

5.5 Procurement And Manufacturing Programme

Within 60 days of the Commencement Date of the Woitke Contractor shall submit for review by
the Client a Procurement and Manufacturing Progrartitat shall be an integrated part of the overall
Works Programme.

The Procurement and Manufacturing Programme shiatlwsthe interdependencies between
Engineering disciplines as well as between the 1@otdr, his sub-Contractors and suppliers.

5.6 Construction/Installation Programme

The Construction/Installation Programme shall benstted no later than 2 months before the start of
the Works or as directed by the Client.

The Construction/Installation Programme shall ideldetailed activities describing all aspects ef th
construction and installation of the Works, to maéeMilestones and Key Dates given in the Contract
It shall be clearly linked to the Procurement, Mawcturing Programme, Inspection, Testing and
Commissioning Programme to form an integrated giattte Works Programme.

The Construction/Installation Programme shall iatiicthe physical areas to which the Contractor
requires access, access date, duration requiredhandequired degree of completion for civil or
architectural finishes prior to the access date.
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5.7 Testing and Commissioning Programme

The Testing and Commissioning Programme shall bengted no later than 2 months before the start
of any testing activity or as directed by the Qliamd shall comply with the requirements stated
above.

The Contractor shall submit the Testing and Comionasg Programme that shall fulfil all the on-Site
testing and commissioning requirements below. Thstiiig and Commissioning Programme shall
clearly demonstrate the logic and highlight thaédsfisted in the On-Site Testing and Commissioning
Plan.

The Testing and Commissioning Programme shall By fietailed, with activities individually
identifying all tests for which a certificate witle issued, and shall include activities for prefiana
submittal and review of the test procedures.

The Testing and Commissioning Programme shall dstrate the logical dependencies between the
individual tests of the Works, and shall also shbe interfaces and dependencies with all of the
Project Contractors' tests required to commisdienWWorks and support the Commissioning Plan.

5.8 O&M Training Programme

As the Contractor will ensure the Operation andrimance activities for a duration of 2 years after
the revenue service (this duration could be exténgen agreement with the Client), the Contractor
shall, within 180 days of the Commencement DatéhefWorks, submit for review by the Client, a
Training Programme covering all proposed formahtre courses, delivery of training equipment and
accesses by the Client's personnel for informahdbaon' technology transfer. The Training
Programme shall also detail specific transfer ohtmlogy features as required and proposed by the
Contractor.

The Training Programme shall be developed to tlaniitg Plan as required below.

The Training Programme shall be sufficiently detaithat the Client can ensure the availability of
staff for all the courses required.

The Training Programme shall include the requirasiaas listed below, including the Training
activities of all sub-Contractors and suppliers.

5.9 Three Month Look Ahead Programme

Within 30 days of the Commencement Date of the Waitke Contractor shall submit to the Client for
review his initial Three Month Look Ahead Programrfie Initial submission shall show in detail all
activities that have commenced or are due to si#liin the first three calendar months period teetne
Key Dates and Milestones and any other dates $eh dke Contract. Thereafter, the Contractor shall
submit a new Three Month Look Ahead Programme ewaonth as part of the Monthly Progress
Report.

The Three Month Look Ahead Programme shall aftennitial submittal:

(1) provide details of all activities that are irogress, or are due to start, within the forthcamin
two month period and the previous one month pestall also be shown

(2) be updated every month and be submitted coscuwith the Monthly Progress Report
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(3) highlight all required dates for transmittal receipt of information to or from the Client,
sub-Contractors or Project Contractors

(4) consist of a three month time window extradtedh the Works Programme

5.10 Time Chainage Programme (T/C)

The Contractor shall submit a T/C Programme 14 d#gs the Commencement Date. The format and
content of the T/C Programme shall be submitteddarew by the Client prior to submission of the
substantive T/C programme itself. The Tenderer|skabmit in his proposal a tentative T/C
programme.

The T/C Programme shall be compatible in all retspeath the Works Programme and shall include,
but not be limited to, details of the planning lbé tWorks in a linear time/location manner. The T/C
Programme shall demonstrate how linear tasks &ltger with time, access points, access/handover
dates, planned production outputs, constructioren@dtcall-off rates, etc.

The T/C Programme shall be updated and submittethg¢oClient on a monthly basis or when
installation methods, production rates or interéadeviate from that shown in the Works Programme.

5.11 Programme Review

The Client shall, within 28 days of receipt of timitial submission of any programme for review,
either give a notice of no objection or providedfie details as to why a notice of no objectiomat
given. If the Contractor is advised that the progree is not given a notice of no objection, the
Contractor shall amend the programme taking intmawt the Client's comments and/or requirements
and resubmit the programme within 14 days.

In the case of further re-submittals, the resubimissme shall also be 14 days.

5.12 Works Programme Revisions

The Contractor shall immediately notify the Cli@mtwvriting of the need for any change in the Works
Programme, whether due to a change of intentiocirocumstances or for any other reason. Where
such a proposed change affects the timely completfahe Works; the Contractor shall within 14

days of the date of notifying the Client submit tbe Client's review his proposed revised Works
Programme and accompanying programme analysistrélgue proposed revised Works Programme
shall show the sequence of operations of any adndak related to the change and the impact of
changed work or changed conditions on the WorksPanpect Contractors and their works.

If at any time the Client considers the actual mticgpated progress of the work reflects a sigaific

deviation from the Works Programme, he may reqtlestContractor to submit a proposed revised
Works Programme. Upon receipt of such a requestCivetractor shall submit within 14 days a
revised Works Programme, together with an accomipgnyrogramme analysis report and narrative
statement that shall demonstrate the means by wécBontractor intends to eliminate the deviation.
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5.13 Monthly Progress Report

The Contractor shall prepare Monthly Progress Repmvering all aspects of the execution of the
Works. Such Monthly Progress Reports shall be iitivgrand shall be delivered to the Client by the
5th day of the month following the month of the Mg Progress Report. The Monthly Progress
Report shall take account of work performed uprtd mcluding the last day of the month to which
the Monthly Progress Report relates.

The Monthly Progress Report shall include an exeeusummary and contain clear and concise
statements in respect of every significant aspdcthe Works including safety, quality and
environmental issues. .

The Monthly Progress Report shall contain evidehe¢ documents and supports the progress of the
Works, as stated in the Interim Payment Certifeate the satisfaction of the Client and/or his
Representative.

The Monthly Progress Report shall describe the iphiyprogress of the Works.

5.14 Key Date and Milestone Report

The Key Date and Milestone Report shall be preparedformat reviewed by the Client and identify
and state the status of:

(1) all Key Dates and Milestones that were planteethe achieved in the reporting period or
earlier but have not been achieved;

(2) all Key Dates and Milestones that have beemeael in the reporting period,;

(3) all Key Dates and Milestones that are planmebtleé achieved in the next reporting period;
and

(4) any future Key Dates and Milestones that appabkely to be achieved on time.

The Key Date and Milestone Report shall identify; &ll relevant Key Dates and Milestones, the
planned dates, the actual dates achieved, and whereriginal planned dates are forecast to be
unachieved, the revised dates identified in thet@at) as the same may be revised from time to time
in accordance with the Contract.

The Key Date and Milestone Report shall also prevéah explanation for any deviation from the
planned dates. Measures taken or required to regpegramme delays shall also be identified, as
well as the impact on the float.

Transfer station (Baghdad Municipality) milestones:

In connection with the construction phasing of tifaasfer station and the timing for arrival, depeat
and crossing of the stations by the TBM’s, the @mtor is required to develop a specific schedule
indicating the main civil and tunnelling activiti@s order to determine the sequences and priorities
between lines and Contractors in the transferastaiWertical and horizontal movements in stations
shall be specified as well.

This schedule will identify some major key dated provide the right order to develop the works.

These key dates will be added to the list of thigut milestones as a tool to monitor progress and

interface between Contractors.
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5.15 Progress Meetings
The Client will chair progress meetings every mowith the Contractor.

These meetings will be held at dates and timee tadvised by the Client. Progress meetings shall no
be later than 10 days after the issue of the Coiatra Monthly Progress Report.

The Client may convene at his discretion, at ametupon reasonable notice to the Contractor, any
meeting, either on or off the Site, to discuss atdress any aspect of the Works or the Contraet. Th
Contractor shall attend any such meetings convbgehe Client.

All meetings shall be convened in Baghdad unlessctid otherwise by the Client. Meetings shall be
attended by senior personnel from the Contractar shall arrive properly briefed for all aspects of
the meeting and shall be empowered to make execdteisions in respect of the execution of the
Works.

5.16 Steering Committee Meetings

The Client may convene Steering Committee MeetingBaghdad at approximately three monthly
intervals. The Client will notify the Contractoretidate of such Meetings not less than 28 days defor
they are to be held.

Steering Committee Meetings shall be held in otdeeview the overall progress of the Works in the
context of the Project as a whole and to addreds@solve any issues relevant to the execution and
progress of the Works. Such meetings will be cldalvg the Senior Director of the Client or his
delegate. The Contractor shall have in attendameesenior representative of Director Level from
each of the companies comprising the Contractogefter with the Managing Director of the
company acting as leader or sponsor of the Coptrifdt is a joint venture, consortium or partnaps
whenever necessary and required by the Client).

The Contractor shall submit names of the personsnwkhe Contractor proposes to attend each
Steering Committee Meeting to the Client for reviaot less than 7 days prior to each Meeting.
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6. RISK MANAGEMENT

The Contractor is required to implement a Risk Mgmaent Plan. This plan will be submitted no later
than 2 months after the Commencement Date.

It shall detail all applicable rules, regulatiomglgrocedures defined by the Contractor to manfige a
the risks identified on the project.

6.1 Risk Management Principles
Risk Management must start at the very beginnirnth@project.
This section presents the main steps of risk manage

6.2 Main Steps of Risk Management

ESTABLISH RISK RISK MANAGEMENT CYCLE
MANAGEMENT S5COPE (IS0 3100 COMPLIANT)
AND OBJECTIVES

DEVELOP RISK
MANAGEMENT
FRAMEWORK
AND POLICIES

CONTINUOUSLY IMPLEMENT RISK

IMPROVE
T
MENTATH MANAGEMEN

$
| >
]

MONITOR & CONTROL
RISK MANAGEMENT
IMPLEMENTATION

6.2.1 Risk ldentification

This step seeks to identify the risks to be managammprehensive identification using a well-
structured systematic process is critical, becaysetential risk not identified at this stage islaged
from further analysis. Identification should inckudll risks whether or not they are under the abntr
of the Contractor.

The risks can be of different origins:
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«  External Environment (political decisions, oppiasi to the project...)
*  Financial and legal (project funding, propertiéajms ...)
«  Project organisation (disputes between membeasagement problems)

e Technical / Cost/ Time (Contractors delay, weatonditions, ...)

6.2.2 Risk Analysis and Evaluation

All the risks identified are classified accordimgtheir:
*  Probability of occurrence.
* Consequences.

The goal of this analysis is to separate the mamaeptable risks from the major risks and to previd
data to assist in the evaluation and treatmertiayd risks.

Risk evaluation will compare the level of risk fauwuring the analysis process with previously
established risk criteria.

6.2.3 Risk Treatment

Risk Analysis will document how the chosen optishall be implemented. There are three basic ways
of treating risks:

* Acceptance if the resulting risks fall into the low or acc¢aple risk categories,

* Reduction or cancellation. In some cases risks can be redoceven cancelled by taking
some appropriate actions

e Transfer, risks can be transferred to others (Insurand&Centractors, third party...).

The treatment will identify responsibilities andapl the expected outcome of treatments, the
budgeting, the performance measures and the reurievess to be set.
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7. QUALITY ASSURANCE

7.1 Overview

It is required that the Contractor shall fulfil ahe Quality Assurance requirements detailed in the
present chapter. These requirements shall belédflly the Contractor through a Quality Assurance
Program.

The Contractor's Quality Assurance System shatldiailed in a document titled "Quality Assurance
Management Plan" (hereinafter referred to as QAMMEh will be presented by the Contractor to the
Client for consent.

The minimum requirements for the QAMP documentsoaiténed below.

The Contractor shall manage the completion of thatract by implementing a Quality Assurance
System as specified by the requirements of ISO 2B0wvell as all related 1SO standards for quality
assurance. The Contractor's Quality Assurance ®ysteall also be consistent with any quality
assurance programs maintained by the Client aideffect in Iraq for projects of similar natureh&
Contractor may utilize a proven in-house Qualityésnce System so long as it meets the objectives
outlined in the present chapter.

If during the course of the Works, the Client fintl® accepted Quality Assurance Program to be
insufficient, the Client may request that the QAKK to be modified to ensure higher quality of the
Works to be carried out. The Contractor shall cgmth this request.

The Client has the right to reject any constructimmoeduction or installation, or part thereof, whitas
not been carried out, or documented as having beened out, in accordance with the accepted
QAMP. The Contractor shall make replacements, ivgmeents or corrections at his own expense.

The Contractor shall be responsible for qualitytaario include, but not restricted to:

e Contractor’s provision and maintenance of a qualontrol program in conjunction with
his subContractors as approved by the Client. Tagram shall provide regular inspection
and testing of products during fabrication andaHation, since the Contractor may deem
necessary to ensure that work is performed in ciampé with the Contract. Such
inspection and testing shall be performed at ndtiadd! expense to the Client

* Inspections and testing required by the ordenss) ordinances, rules and regulations of
utility and local authorities

«  Employment of separate professional inspectiot laboratory testing firms to provide
inspection services and to supervise laboratoryingesservices as specified in the
applicable sections of the Specifications and urttler review of the Client. Perform
inspection and testing by or under the supervisiospproved testing and inspection firms
only

7.2 Applicable Standards & Regulations
The reference documentation is:
« |SO 9001
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« IS0 14001

The Contractor shall be aware of the changes aolditgan regarding this reference quality standards
documentation.

Should these changes affect the Contractor's argtian, the Client shall be informed accordingly.

7.3 Aim of the Quality Assurance System

The Contractor shall establish and maintain a Qu&lystem as a mean of assuring that the products
to be delivered are in accordance with the requergmof the contract and the applicable standards
and regulations.

Organisation set up, procedures, verification plafecated Staff and Equipment resources for the
completion of the contract must be both coheredtaamplementary with each other.

Particular emphasis shall be made by the Contractor
*  Clear definition of responsibilities.
e Traceability of the development of the deliveeshl

e Means for immediate detection of any deviatioonfr plans and implementation of
corrective measures.

7.4 Specific Quality Assurance Staff

The Contractor's Manager in charge of the Qualigsétance System shall be identified and shall
approve all Quality Plan Submittals. His CV shadl sdubmitted to the Client for approval prior the

start of his duties. The Contractor QA Manager Ishalve the sole authority of assessing and
approving quality assurance of all sub-Contractoasid Client and/or his Representatives’

documentation, and shall carry out a comprehensidit program of Contractor activities for the

entire contract duration.

7.5 Process Review

7.5.1 Review Principles

In addition to its own internal validation proceize Contractor shall involve an ISA, as requirgd b
the Contract, and the entity in charge of the IGtewperforming its design.

Any approval or issuance of “Statement Of No Olject by the Client and/or his Representative
shall not in any way limit the Contractor’s lialjli
7.5.1.1 General Principles
A. Make submissions to the Client generally as ireglby the Contract Documents,
B. Scope of Submittals includes but is not limited
1. SubContractor List.
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Material and Assembly Submittals (as requiredenrthe sections of the specification)
including:

a. Submittal schedule.

b. Samples.

c. Manufacturer’s Literature.

d. Shop Drawings and Coordination Drawings.

e. As Built Drawings and Operations & Maintenanegtiuctions.

f.  Mock-ups.

g. Manufacturing Details/Samples

h. Calculations, specifications and the like ralgtto submittals, if required by the

Client.
i.  Details of temporary works, if required by thke@t.

Project Record Documents including purchase rerdietters of credit and other
documents relating to the procurement of materigispds and services and
progressing the works.

Warranties and Guarantees.
Schedules.
Project Close-out Report.

C. Identification and Certification of Submittals:

1.
2.

All submittals shall be referenced and titled

Identify each submittal with contract identifiice, the corporate names of the
Contractor, and the SubContractor, supplier or rfaturer as may be applicable, and
the date of submittal.

Provide on each shop drawing and sample a slgace for the review stamp and
comments of reviewer and Contractor. Where a dpace cannot be provided, secure
a tag to the submittal.

Submittals shall bear the Contractor's stamp aritten certification that they have
been coordinated, checked for compliance with that@ct, and approved by the
Contractor.

D. Payment for Transmittal of Submittals:

The Contractor shall be responsible for paymenhefcosts for transmittal of submittals to
the Client.

7.5.1.2 Procedures for Transmittal of Submittals

A. Accompany submissions by a transmittal form jpted by the Contractor in A4 size and in
a format and with text suitable for the projectaal approved by the Client.
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B. Provide the following printed or typed infornetion each transmittal form:

Client’'s Contract Identification and number.

Name of Contractor,

Transmittal number, which shall be consecutiveulghout the works.
Date of submission.

Number each new submission item consecutivelyd Ad suffix (alphabetical or
numerical but of consistent type throughout thelivdo submission number for each
resubmission. Suffixes shall be consecutive.

Number of submitted items and a description efitem.

The Specification Section nhumber relevant togthiemittal, with further reference to the
paragraph number of the section if required forcigee identification. Do not make
submission of items from more than one SpecificetiSection on the same transmittal
form.

Drawing number, title and date of each shop dngwiansmitted.

Parts, areas, etc of the Works to which sampksam and sample products are
scheduled for incorporation in the Works.

When submission of an element consists of madiyitual parts/submissions — submit
an overall schedule indicating all elements witbhesubmission together with the status
of each submitted part so that an overview of tmeady submitted, approved and
outstanding element can be monitored pertainirtgitospecific element.

Contractor’'s remarks pertinent to the submittadliding exceptions to or deviations
from the Contract and the reasons therefore.

Definitions of actions to be taken by the revieas under:
A — Approved
B — Approved as noted
C — Approved as noted and Resubmittal required
E — Disapproved
F — No action taken

Provide spaces on the transmittal forms for infdrometo be inserted as follows:

1.

a > w D

Date submittal was received by designated reipi

Date submittal is returned by designated recidi® Contractor.
Number of submitted items and a descriptiorhefitem.
Action taken.

Reviewer's remarks including major deviationsnirthe Contract or reasons for “C”
Action if there are no notes on the submissiorifitse
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Submittals, which in the reviewer’s opinion aredmplete, contain errors, or have not been checked
or have been only checked superficially will bairaed for resubmission without detailed review.

Distribute finally reviewed shop drawings and sagspko the installers and provide additional
submittals to the Client and reviewer as directed.

7.5.1.3 Submittal Review and Procedures for Subsequentricti

A.

Failure of the Contractor to process submittatsreview or find alternatives in case of
rejections shall not relieve the Contractor ofreisponsibilities under the Contract.

Notwithstanding the provisions of the Specialn@itions of Contract, until the

submittal has been verified by the Contractor,ee@d by the Client and marked with
the appropriate action, the Contractor proceedssabwn risk in ordering any material
to be used in the Works. Making good work that praseeded in error because of non
compliance with the requirements of the drawingpectications and Contract
Documents shall be at the Contractor’s expenseieResf submittals shall not relieve
the Contractor of his responsibility for executiohthe Works in accordance with
Contract Documents.

The Contractor shall not be relieved of resgalisi for deviations from the Contract,

or errors of any kind in the submittals, or frore thecessity of furnishing work required
by the Contract which may have been omitted from sbhbmittals marked with the

appropriate Action. The review of individual iteimssubmittals shall not be construed
as a review of the complete assembly in whichritfions.

No authorisation of an increase in Contractd’dctime shall be implied by comments
marked on submittals or submittal transmittalshsy Client.

Review of submittals shall not absolve the Cactor from the responsibility of
correctly locating all items in the Works. The Guator shall pay all costs for revisions
to work caused by improper location in the Works.

No approval by the Client of a submittal shaldeemed to imply agreement to deviate
from the requirements of the contract drawings aahtract documents, unless
specifically stated in writing.

Approval of Substitutions, Alternatives and Caions:

Whenever and wherever the Contractor proposes ke mabstitutions to the specified
construction method or process, or proposes theofiseon-listed manufacturers or
products, or to deviate from the materials speatifthe Contractor must make a full
submission as required in the Contract Documentduding written guarantees. The
Contractor shall evaluate such proposal as provideth this Section and forward his
recommendation to the Client for his considerat©nly the Client has the authority to
approve or reject the proposed substitutions,radteres and/or deviations.

The Contractor shall be responsible for costsalterations to the Works caused by
discrepancies, errors or omissions in submissiangspective of whether the
submissions have been reviewed or not.
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7.5.1.4 Remarks and Observations Treatment

The Contractor's Safety responsible shall be inrgdaof collecting all relevant remarks and
observations from the ICE and the ISA.

After thorough scrutiny, consensus and consistesi@all be sought and achieved to modify design
features as required.
7.5.2 Review Program

Design Reviews shall take place periodically, aswshin the master schedule, and all along the
Design process. The entity in charge of these wes/ghall be the Client and/or his Representative.

The Contractor shall submit to the Client and/er Representative all relevant specification, draain
and calculation note sorted by sub-system.

These reviews will enable the Client to assessatM@esign quality and consistency with the reqdiire
level of performance.

Upon review of the Contractor’'s Design, the Cliamid/or his Representative shall issue a set of
observations to the Contractor, specifying “Objactiif necessary.

“Objection” will be stated where the Client andhis Representative has detected a specific feafure
the Contractor's Design which does not comply wilib specifications detailed within the present
document.

Upon statement of this Objection, the Contractallspropose a remedial action or an alternative
design solution to achieve the correct Design reguent.

The final delivery of the Shop Drawings and itsatetd documentation shall be deemed accepted with
no objection if no observation has been made witime month after its issue. The Contractor shall
then be authorized to continue the execution cfetsices under the Contract.

7.6 Construction Supervision

The Contractor shall take appropriate measureg table to answer questions arising from the Client
and/or his Representative during Construction Works

The Client and/or his Representative will check amnpervise the following:
e System tests in factory or at designated location
e  System installation on site
*  System Acceptance Tests on site

7.6.1 Contractor’'s Quality Control of the Works on Site
The Contractor shall:

* Provide a control system in order to ensure gualontrol by phased inspections as
follows:

1. Preparatory Phase Inspection:
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Perform inspections prior to commencement of eachqf the works, which shall include
a review of requirements with the supervisors diyecesponsible for that part of the
works. Such reviews shall be in the form of writtetatements of the processes to be
followed, and critical characteristics, tests aimilar evaluations which will be a part of
inspection procedures. Verify that all applicaldehnical documentation are available and
valid for construction, that products incorporateih that part of the works have been
approved and tested and applicable submissionsbiesare made for control testing. Verify
that preceding work has been completed, and th&t wanforms to submission data and
contract requirements and that necessary matanal€quipment are readily available.

2. Continuing Inspections:

Perform inspections on a continuing basis as eachgb the works commences and on a
regular basis following to ensure constant comgkanith contract requirements.

Provide samples of materials to be tested in redujuantities at locations where testing is
performed.

*  Provide labour, instruments, testing devices|ifes, and required shelter at the site:
1. To determine ambient and material temperaturdaénymometers with Celsius scale.
2. To determine relative humidity of air and moistaontent of materials.
3. To facilitate inspections and tests.
4. to obtain and handle samples at site and plant.

Upon receipt of items at the job site, the Contéstquality control representative at the
site shall be responsible for noting any damagtesed by the items during shipment, and
for directing that they will be replaced. The Cawtor's Representative shall also ensure
that approval is obtained for any material delidete site, or is in accordance with
previously obtained approval thereof.

* Be responsible for protecting and maintainingngeon the site free from damage during
storage, erection, installation and maintenance.

e When it is discovered on inspection that workpisceeding with incorrect materials or
methods, ensure that corrective actions are imrtedgiamplemented and that improper
completed work is replaced.

7.6.2 Contractor’'s Quality Control of Off-Site Work The @htractor shall:

« Impose quality control methods at the locatiomafnufacture, fabrication and assembly of
items to be incorporated in the works to ensure ttiey conform to requirements of the
Contract Documents. This quality control may ngplgo proprietary products except as
may be deemed necessary by the Contractor oredetirby the Client.

The Contractor's quality control representative-sfé shall be responsible for the release of
items before shipment to the job site.

* Notify Client in writing at least 3 weeks in adwae of packing of every batch of product
components or assemblies so that the Client mag ttev opportunity, if he so desires, to
inspect any such product components or assembl@stp shipment.
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Acceptance of product components or assemblieg poioshipment shall not imply final
acceptance under the Contract.

7.7 Internal Audit

At any moment, the Client can perform an internaitafor the design and/or the construction phase
in order to check the correct contract executiothieyContractor.

After this internal audit, the Client shall infortime Contractor about any relevant non conformitye T
Contractor shall take all measures required toecorthose non-conformities and dully inform the
Client about the progress and closing date of theseconformities.

7.8 Quality Assurance Management Plan

7.8.1 Background
The Contractor shall ensure that all relevant resssiare mobilized to bear the load of the Quality
obligations during the Project, and that they aily fin possession of all means necessary to nieet t
requirements specified hereafter.
7.8.2 Content
The Quality Assurance Management Plan shall inctbddollowing but shall not be limited to:
*  Applicable standards and regulations
e Quality indicators
e Documentation control procedures
«  Modification Control procedures
*  Quality procedures related to Fabrication, Cartdion and testing activities
e Quality Control procedures
In addition, the following documents shall be cdesed as part of the Quality Assurance Plan:
*  Software plan
*  Modification control plan

¢ Quality control plan

7.8.3 Quality Assurance Indicators

The Contractor shall define in the QAMP a set ofalu Assurance Indicators in order to assess
continuously that the delivered products and sesvi@re in accordance with the requirements of the
contract and the applicable standards and regofatithose indicators, as part of the QAMP, shall be
submitted to the Client’s approval.
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The Quality Assurance Indicators shall provide @ient with a view regarding the following, but
shall not be limited to:

. Design drawings delivery and review quality ssatu
. Procurement/Fabrication quality status

. Construction/Installation quality status

. Testing and commissioning quality status

Quality Assurance Indicators values shall be reybtb the Client on a monthly basis and will be
compiled graphically to show trends in a 6 montlredaw curve Quality Assurance Plan Evolutions.

In the event that the first issue of the QAMP isomplete, it shall be recorded as initial versiofilu
completion.

The complete QAMP shall be agreed upon by the €tiad thus become contractual.

Any updates and/or additions to this QAMP shallalgeeed upon internally by the Contractor before
being issued for Client’'s approval.

7.9 Development Software Quality Specifications

7.9.1 Software Quality System

No later than 2 months after the Commencement DageContractor shall issue a Software Quality
System to the Client, where the development, th@eémentation and the tests for software programs
specific to the Project will be detailed.

7.9.2 Software Quality Plan (SQP)

The SQP shall define the organization, resourcesansy and methodology that will enable the
programming, the production, the testing, the impetation and the documentation of software
development activities.

It shall also define the model of Cycle Developmemtsen for the software. The phased development
activities and the verification stages shall beudiedefined.

It shall include the following stages as a minimum:
e General and detailed functional specifications
e Software structure and development
e Coding and parameter setting
e Unittests
e Software integration methodology
»  Software test and validation
Each of these stages shall be refined by describing
* Input data
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¢ Output data
e Specific quality and control actions

7.9.3 Transfer

The Client shall be granted the full and unlimiticknse rights of all software’s specifically
developed for the project.

7.9.4 Traceability

The Contractor shall define and implement all thezassary dispositions to ensure traceability
between tests and the configuration of the testedyt.

This traceability shall allow:

1. To know the state of the equipment or sub-systéien being tested (material components
and software’s)

To know the state of interfaces between equiped sub-systems
To recover equipment / sub-system configuratioanalyse results

To identify changes made to the equipment

7.10 Modification Control

The Contractor’s modification control tools andrpkhall be presented to the Client by the Contracto
no later than 2 months after the Commencement &adethey shall be in compliance with its Quality
Assurance Plan.

7.10.1 Modification Control Plan (MCP)

The Modification Control Plan, , shall precise thedification process and the modification control
tools that will be implemented on the project depehent, as well as the identity of the entity in
charge.

7.10.2 Non-Conformity
Any non-conformity noticed by the Contractor shmltreated by internal quality procedures.
7.11 Quality Control

7.11.1 Quality Control Plan (QCP)

The Quality Control Plan, no later than 2 montherathe Commencement Date, shall precise the
nature and periodicity of all internal quality caois that will be implemented on the Contractor’s
production, as well as the identity of the entity}charge .
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7.11.2 Commissioning Control

All controls and tests of incoming products (sulcacted products or supplied goods) shall be
defined. The related results shall be recordednaantiged as part of the Quality documentation of the
Project.
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8. DOCUMENTATION & CONFIGURATION CONTROL

8.1 Configuration Control
The Contractor shall keep updated the Configuratfadhe System.

The Contractor shall implement a Configuration @ointSystem, which scope shall cover
documentation, materials and software pertainirthedVetro as a whole.

The Configuration of the System shall record thiharized version of any part, piece of software and
document related to the System. It shall also etloe technical breakdown of the System, including
specific configuration of similar items installetddifferent locations, or performing different fuions

in the System.

This Configuration Control System shall feature r@levant procedures and tools to control and
manage all evolutions and anomalies.

Such procedures and tools shall be detailed wah@onfiguration Control Plan, due to be submitted
no later than 1 month after the Commencement Date.

The Configuration Control Plan should include saiftevconfiguration, and also the following:
«  Configurations item definition
e Configurations item breakdown
« Reference configuration, associated schedulelandmentation

A list of configuration items shall be producedpast of the Configuration Control plan, which shall
detail, inter alia:

e List of last valid specifications
e  List of valid drawings
e  List of control and testing procedures
»  List of valid software
All documents shall be recorded featuring:
« Title
e ID number
*  Revision number
* Validity date
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8.2 Documentation Control

8.2.1 Documentation Control Plan

The Contractor shall develop its procedures witiards to Internal Documentation Control through a
Documentation Control Plan, which shall be due aterl than 2 months after the Commencement
Date.

Deliverable Documentation Control is part of then@actor’s responsibilities. The Contractor shall
take all measures for assuring proper internatfexte management.

The Contractor shall implement an Electronic Docatagon Management System (EDMS) using a
specific tools (such as Aconex or equivalent). Hi2MS shall be accessible to any actor of the
Project (Client, Contractor, Sub-Contractor, CligmRepresentative, Client’'s Consultants, ICE, ISA,
etc...).

8.2.2 Documentation Control System

The Contractor shall manage the whole Documentaiystem related to the Project in compliance
with the Quality Plan and the Documentation Manag@n®Procedures.

The Documentation includes, but is not limited to:
*  Project Management documentation
e Design and Build documentation

* Technical documentation (including but not limiteto functional and technical
specifications, software requirement specificatigmechasing specifications, installation
requirement specifications, test procedures, géaerangement drawings, shop drawings,
as built drawings, software programming codes...)

*  Maintenance documentation
e Operation documentation
e Training documentation
» Contracts
* Reports
»  Electronic documents
« Data, voice and video recordings
The Contractor shall:
»  Store a non-modifiable electronic file of eachsien of each document

« Store a modifiable electronic file of the lastrsien of each document issued by the
Contractor

* Save monthly on an external media (DVD, tapegmw hard drive...) the Documentation
System and store the media outside the System geemiith no limitation of time
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e Save daily on an external media (DVD, tape, extehard drive...) the Documentation
System and store the media inside the System peerfos one month

« Make sure that files are clearly marked as appl& or non-applicable according to the
case

* Make sure that printed documentation is spreast tive right locations at the applicable
version

* Make sure that non-applicable printed versionghef documentation are removed and
marked as non-applicable

8.2.3 Means & Logistics
Upon prior approval by the Client, the Contractoalsset up a numeric database. This service should
be available to the Client at any time, by meaa dédicated website.
8.2.4 Breakdown & Codification
The Contractor will develop it codification systémline with the principles given by the Client.
Nevertheless, specific numbering shall be givethadmuments pertaining to

*  Shop Drawings

e As Built Drawings

e Operation & Maintenance Documents

8.2.5 Transmission Procedures

Documentation transmission procedures between tiemtCthe Contractor and any relevant Third
Party shall be proposed by the Contractor, deabnth with paper and numeric data. These
procedures shall comply with the related Qualitpgedures and shall be submitted to the Client
and/or his Representative for approval.

BUM-A-2-REP-ALL-ALL-ALL-SYSTRA-3000-3_Project Desgution Page 41/64

SVYSTrAa



BAGHDAD UNDERGROUND METRO
——

9. DESIGN REQUIREMENTS

The Contractor shall start the Design phase as ssothe Commencement Date has been issued,
based upon functional and performance specificatiand the following dispositions.

The Contractor shall be responsible of the glolmardination and interface management between
different design packages and with external estifiehis design shall be an integrated design at the
scale of the project.

The Contractor shall be responsible for performallgsites investigations including topographic
surveys, geological and geotechnical surveystiaslisurveys, etc... In case data are provided by the
Client, the Contractor shall take all necessarysuess to check these data and make sure they are in
accordance with site conditions.

The Contractor shall demonstrate in his design ohecuation the correlation between specifications
and actual compliance during integration and fuumzti testing.

9.1 Design Process

9.1.1 Identification of relevant design packages

Within 2 months after the Commencement Date , thieti@ctor shall provide a list of all the different
design packages.

9.1.2 Design production program

The Contractor will provide a list of all the tected deliverable documentation relating to eachigfes
package no later than 2 months after the CommenueDette. This list will compile all documents
with their pre allocated code numbers and theiisamed date of issue.

9.1.3 Design review

The Contractor shall review the current designedgdd in the Contract documents.

While keeping the main functional performanceshiectural outline and alignment and general
layout principles, the Contractor shall improve,dify, adjust, optimize this design and develop his
design.

Before starting the shop-drawing production, thet@actor's detailed design will be reviewed by the
Client. Only after the Client’'s consent is grantdte Contractor can carry on with the following
design activities.

9.2 General Arrangement Drawings

The Contractor shall start the general arrangerdeswwings phase as soon as the Commencement
Date has been issued, based upon functional arfdrmance specifications, and the following
dispositions. These drawings shall include all Mejpecifications and systems related to:

- Metro alignment
- Station and technical rooms locations
- Equipment implementation,
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- Equipment main characteristics,
- Rolling stock main characteristics (cross-secttmension, performances)

The general arrangement Drawings and its relatedirdentation shall be delivered to the Client no
later than 4 months after The Commencement Date.

The Contractor shall develop his drawings productiging Building Information Modelling (BIM)
process. The Contractor shall perform training ¢ Bor 10 Client’s staff.

9.3 Shop Drawings and Related Documentation

Design features at shop drawings level such asfg@ions, drawings and calculation notes shall be
performed by the Contractor for all componentshefBaghdad Underground Metro.

The Contractor shall define the performances, fiatess, quantities and details of the Metro
components, based upon technical specificationsleawiings and through performing further Design.

Consistency between Shop Drawings and all relabedidentation shall be the full responsibility of
the Contractor.

A particular schedule shall be submitted by thet@ator to the Client, including scheduled delivery
dates of the technical documentation, drawingsspedifications. This schedule shall feature atieas

*  Presentation note by technical discipline ancyggehical zone

e Technical systems (fluids, electrical, etc.)

«  Materials description

*  Shop Drawings

e General and detailed layouts and drawings

e Interface layouts and drawings

*  Schedules

*  Technical and functional specifications
All Shop Drawings and related documentation shaltlblivered to the Client no later than 6 months
after The Commencement Date.

9.3.1 Definitions of Types of Contractor's Drawings

9.3.1.1 Combined Services Shop Drawings

The combined services shop drawings refer to tlevidgs showing the spatial co-ordination and
inter-relationship of the roads, network routes andineering services, and their integration i t
civil, structural, landscape, and architecturafredats in detail. Such drawings should be provideal a
scale of 1:1000, 1:500, and 1:200. The Contractar tb submit his proposed drawing scales to the
Client for checking. Detail drawings shall be preghto a scale of not less than 1:20. Combined
services drawings shall be prepared in such da$aib demonstrate that the engineering servicés wil
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be properly separated from each other and can dialled, maintained and replaced in a proper
workmanlike manner at the location and space peakid

With respect to underground service installationsluding but not limited to drains, sewers, water

and treated effluent, electrical, telecommunicgtioommunication and control cables, combined

services shop drawings will consist in detailedwdngs indicating all existing and proposed below-

ground services based on the installation drawprgpared at the same time for each respective
service. They should include their relationshipimather temporary or permanent construction works
such as roads, footpaths, landscaped areas, foomglatetaining walls, service ducts, bridges and
river works, etc...

9.3.1.2 As Built Drawings

As Built drawings refer to the drawings, diagranmel &chedules produced in order to provide an
accurate record of all the works as installed wisicéll:

(a) Show the disposition and depth of all cabléts, mlucts, pipes, etc, buried direct in the
ground, recorded with all necessary dimensionsatatvals and where change of direction
occurs. Increase or decrease in the number ofsahbdl be indicated at every point where
the cables enter into or emerge from cable ducts camduits. Sections across service
routes shall be included at intervals locatingsalivices and shall show all cables in pits
and ducts to a scale of 1:50, 1:20. The Contrastt submit his proposed drawing scales
to the Client for checking.

(b) Show clearly on site drawings new constructiotegether with all other existing
constructions and other permanent features, wittedsions between such constructions
and cables and the distance between joints, earlglmarked.

(c) Inrespect of electrical works, show any otkems required by the Installation Drawings.

9.3.1.3 Temporary Work Drawings

Temporary work drawings refer to the drawings, thags and schedules and on-site recordings which
provide an accurate record of all temporary wodumeements and operations.

They should:

(a) Show clearly the extent and the requirementh®temporary works. The Contractor is to
submit his proposed drawings, describe the intedt extent of temporary works to the
Client for checking.

(b) Show clearly temporary construction requireraant site drawings, together with all other
existing constructions and other permanent featuvath dimensions between such
constructions and cables and the distance betwads,jetc, clearly marked.

(c) Inrespect of electrical works, show any ofitexns required by the Installation Drawings.

9.3.1.4 Drawings to be Supplied by the Contractor to the@lThe Contractor shall:

* Prepare and submit before starting the relevamtkw all drawings listed here after.
Drawings shall be based on the Contract Drawings simall take into account any
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modifications to the construction works incorpangtidetails of the actual items to be
installed.

« Prepare and submit all necessary Schedules dpiegut as applicable with the relevant
drawings.

List of type of Contractors’ drawings required ® submitted to the Client:
1. Combined Services Shop Drawings
2. Shop Drawings

3. Manufacturer's & Equipment Drawings
4. As Built Drawings

The effect of any authorized variation or site riastion shall be carried through and shown on all
applicable drawings by the Contractor.

9.3.1.5 Signature on Contractor's Drawings

Each drawing submitted by the Contractor shallipeex! by the Contractor to confirm that:

1. The work shown thereon has been co-ordinated iosequence of installation and in
physical relationship to the work of others.

2. The drawing does not contain any variations rothan those authorized by the Client’s
instruction.

3. On re-submittal, all alterations made sinceahgubmission have been clearly annotated
on the drawing and listed separately in the tittek.
9.3.1.6 Shop Drawings

Shop drawings refer to the drawings based on thetr&t Drawings and/or Combined Services
Drawings. The drawings shall be developed furtBkrowing details of the Contractor's proposals for
the execution of the Contract Works. All developimaiishop drawings and details shall be done upon
obtaining clarification of design intent and coritdrom the Client and shall not be based on
Contractor’s interpretations thereof. Based onemrdesign clarification, the Contractor can make
proposals for the execution thereof.

The minimum scales for shop drawings shall be bevws:
- General arrangement drawings 1:1000, 1:500, 1:200
- Detalls 1:50, 1:20, 1:10

The Contractor has to submit his proposed drawdades to the Client for checking. Tender drawings
or parts thereof shall not be used as base negdtivehop drawings.

In respect of drainage drawings, manholes and aquasts shall be shown and dimensioned to take
into account walls, paving and other adjacent paanaworks.

In respect of electrical installations, the dravgirspall include but are not necessarily limited to:
(a) Site general electrical reticulation and disttion including cable routes

(b) General layout drawings of all plant and equepin
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Single line drawings for main and sub-mainrilistion
Cabling and wiring connections, showing capfees and sizes
Lighting layouts detailing positions and tyéduminaries wiring connections

Communication systems wiring, terminal equiptigmpes and functions, wiring routes and
details

(g) Other power supply systems and changeover ggraents including schematic and

detailed wiring with identification of normal/ess$ieyemergency source

Shop drawings which are required have to be subdith the Client. The submission shall include
detailed information, templates and installatiostiactions required for incorporation and connectio
of the work concerned.

Information provided on shop drawings shall incluadg shall not be limited to the following, as

applicable:

1. Fabrication and erection dimensions

2. Erection Layout

3. Installation dimensions

4. Provisions for allowable construction toleranaasd for movements and deflections
induced by shrinkage, creep, dead and live loading

5. Details to indicate construction arrangementsthef parts and their connections, and
interconnections with other work

6. Location and type of anchors, and exposed famgen

7. Materials and finishes

8. Physical dimensions of materials, includingkhiess and gauges

9. Schedule for reinforcement bending, equipmedtaiher items

10. Suppliers’ catalogues, brochures, data shsttsdard drawings, specifications, and other
descriptive data

11. Diagrams of systems, equipment and controls

12. Piping, duct and conduit systems

13. Descriptive names of equipment

14. Mechanical and electrical characteristics wéugplicable

15. Relationships and installation details of medtel and electrical equipment to the spaces
in which they will be installed

16. Information to verify that superimposed loaddl wot affect function, appearance, and
safety of the work detailed as well as safety tériconnected work

17. Assumed design loading, dimensions and matgr&difications for load-bearing members

18. Locations of chases, sleeves, cuts, and holiistructure

o N————
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19. Size of all openings, penetrations and sleeveslls, slabs and any structural part

The work shall be exactly built as shown on shogwiings. If shop practice dictates revisions, the
drawings shall be revised and have to obtain agbrov

One reproducible copy of each finally revised aadeacted shop drawing shall be filed on site. Shop
Drawing Review:

1. Shop drawing review is for the sole purposesukeaaining general conformance with the
design concept. This review shall not mean that rindewer and Client warrant or
represent that the information contained on thepsHoawings is either accurate or
complete, responsibility for which shall remain lwthe Contractor, and such review shall
not relieve the Contractor of his responsibility &rors or omissions in the shop drawings
or of his responsibility for meeting design reqoients and all other requirements of the
Contract Documents.

2. The Contractor is responsible for confirmationd aorrelation of dimensions at the job site,
for information that pertains to fabrication proses or to techniques of construction and
installation, and for the overall coordination bé&tWorks.

3. The Contractor shall not be awarded any extree tor compensation for modifications
required to design drawings as a result of cootitinaand other modifications required
during the course of the work.

9.3.1.7 Coordination of Drawings

The Contractor shall ensure that all Drawings ar®rinated in respect of specialist suppliers who
are relevant to the complete system. These drawshgH be compatible, correctly annotated and
cross-referenced at their interfaces.

The Contractor shall coordinate the shop drawingpared for one section with the requirements of
other sections before shop drawings are submitbeddview to ensure the proper and complete
installation of all parts of the works.

The drawings shall be prepared in a way to indittaéemethods used to coordinate the installation of
a system with other systems when critical relatijps between each system occur. The Contractor
shall ensure that all details of equipment, apparand connections are coordinated.

The Contractor shall ensure that clearance requliyeapplicable laws and regulations and necessary
for proper maintenance are indicated on drawings.

In addition to the specified shop drawings, the tGamtor shall prepare Combined Services drawings
showing coordination of the architectural, civitrugtural, mechanical and electrical works as
applicable to ensure its proper, integrated andpbet® installation. Combined Services drawingslshal
show dimensions, architectural, civil and strudtwaietails, piping, conduit, equipment, fixtures and
other installations to ensure adequate clearameesdtallation and servicing. The Combined Serwice
drawings shall be produced at a scale consistehttine Client requirements but the scale shalbaot
under 1:100.

The method for coordination and the combined sebvidrawings shall be submitted to the Client for
review only in cases where conflicts affect theemitof the Contract Documents. Procedures and
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conditions specified for shop drawings shall algplya to coordination and combined services
drawings submitted to the Client for review.

9.4 As Built Drawings And Related Documentation

Upon completion of Construction works and before tbsue of the Taking-Over Certificate, the
Contractor shall submit a package including allBAgit drawings and related documentation.

This documentation which reflects the as built guniation of the buildings and systems shall be
complete and without corrections, omissions orrstro

9.4.1 As Built Document Submittals

As Built Drawings: Prior to requesting the Clientissue the Substantial Completion Certificate, the
Contractor shall prepare and submit as-built drgsiin

Record Samples: Immediately prior to the time(sinifal completion, the Client will meet with the
Contractor on site, and will determine which of umitted samples maintained by the Contractor
during the progress of the work are to be keptdoprd purposes.

Miscellaneous Record Submittals: Immediately priar the time(s) of initial completion,
miscellaneous records shall be completed and plicgdod order, properly identified and bound or
filed and ready for future use and reference. Tieye to be submitted to the Client for record.

Operation and Maintenance Manuals: operation aridter@ance information shall be organised into
suitable sets of manageable size and bind intovishail binders, properly identified and indexed
(thumb-tabbed)

The Contractor shall provide all necessary stofitjegs for the storage of the as-built drawingela
the manuals.

9.4.2 Operating and Maintenance Instructions

The Contractor shall arrange for each installawvorfk requiring continuing maintenance or operation
to meet with the operating personnel at the prgjietto provide basic instructions needed for prop
operation and maintenance of the entire work. Thent@ctor shall include instructions by
manufacturer's representatives where installers rave expert in the required procedures. The
Contractor shall review maintenance manuals, redoaimentation, tools, spare parts and materials,
lubricants, fuels, identification system, contrelqaences, hazard procedures, cleaning and similar
procedures and facilities. For operation of equipingéhe Contractor shall demonstrate start-up,
shutdown, emergency operations, noise and vibratdjustments, safety, economy/efficiency
adjustments, and similar operations. The Contrastall review maintenance and operations in
relation to applicable guarantees, warranties, eageats to maintain, bonds, and similar continuing
commitments.

9.5 Value Engineering

The Contractor is required to propose to the Clanyt modification or improvement he considers as
possibly beneficial for the Client. This can inatulut is not limited to modifications that:

1. Reduce the global cost.
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Reduce the time for completion.

P woNnN

Increase the system performances and/or théyjabkervice
5. Reduce the Life Cycle Cost.

The Contractor shall submit the proposals with scdption of the technical solution, the descriptio
of the expected advantages over current design, ettpected impact on cost, schedule and
performances.

In the Tenderer’s proposal, Value Engineering ibdgresented by the Contractor through examples
of modification/improvement that could be made agBdad Underground Metro.
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10. TRAINING PLAN
The Contractor shall develop a Training Plan telfemitted for Client’'s approval.

Contractor’'s management plan and the set of theepiires developed by the Contractor for the
purpose of the Project shall reflect them. In cafsdiscrepancies with the main document, the latter
shall prevail. All costs related to the trainingGifent’s shall be at the Contractor’'s own expenses

Two types of training shall be carried out:
e Training abroad at least for two months.
e Training in Iraq at site at least for six months.

Therefore a detailed training programme with timlele, course duration, no. of trainees of each,type
training location methods and information contemilisbe submitted by the Contractor during the
execution stage according to needs and advicedi@ft@nd that the Contractor undertakes to abide
without any objection without any extra cost.

10.1 Content

This plan shall address how the Contractor willvite adequate technical training and how he will
certify the qualification of the Operation and M&inance staff.

10.2 Pedagogic Documentation

Trainees shall be supplied with adequate docunientahd tools to attend the programs, such as:
*  Audiovisual documentation
e Equipment and specific tools necessary for hamdexperience

Operation & Maintenance Documentation shall betemitoy the Contractor in a way that it can also
be utilized as a Training manual.
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11. EXTERNAL INTERFACES

11.1 Definition

External interfaces represent all facilities, wooksco-activity that are outside of the Projectipeter
and that could interfere with the Contractor’s dwtyile performing his works.

These facilities, works or co-activity are alsdywutside of the Contractor’s scope of supply.

11.2 Specifications

The Contractor shall seek the best ways of codparatith all relevant Third Parties to control
external interfaces so as not to impact the coastru schedule and shall reduce potential risks
generated by co-activity.

Connection to existing facilities and services thety be outside of the Contractor’s scope shall be
performed in a smooth and efficient way, so as tnimize impacts on adjacent works, existing
functionalities and services.

The Contractor shall lead any further analysis hieks appropriate to identify all existing and
projected functional and spatial external interface

The management of the external interfaces shalekeled in the Stakeholder Management Plan.
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12. SITE LOGISTICS

12.1 Use Of Land Site Working Space

The Contractor shall take note of the area for tangon operations available within the site aaed
shall confine his apparatus, storage lots of ma&eriand operations of his workforce within those
confines and to the direction of the Client, andllshot unreasonably encumber the site with untidy
material.

The Contractor shall allow site areas for sub-Gator use and shall be responsible for his
obligations upon such sub-Contractors.

The Contractor will not be allocated staging amaside the site boundaries.

The extent of the Site shall be determined in Dngwiwhich identify areas of potential temporary and
permanent land take. The Contractor shall takedottsideration:

1. Constraints defined in the request for proposal.
2. Character of works to be performed and staging.

The Contractor is responsible not only for settthg Site boundaries but also for getting all the
necessary authorisations from concerned Agenc@s€? Traffic Authority, etc...).

Areas of land outside the land-take for the Permak¢éorks areas shall not be considered as a Site
construction area unless Permanent Work is spaltifidentified on the construction drawings to be
carried out. Should no specific boundary be maedhe drawings, the Contractor shall assume that
he shall carry out his operations within the bouiedaidentified as intended for the Permanent Works
only. The Contractor shall organise his operatimmsvork within the available area without any
additional working space.

The Contractor may, however, utilise temporary faale areas as long as they are reinstated to the
original condition at the end of the Work, at hisnoexpense and with previous agreement of the
Local Authorities.

12.1.1 Protection of natural resources

It is intended that the natural resources withia Wicinity of the works shall be preserved in their
existing condition, or be restored to an equivatgthe existing condition, as checked by the Glien
upon completion of the work. The Contractor shalhfie his site construction activities to areas
defined by the drawings and specifications.

12.1.2 Protection of existing highways and property

1. Debris or rubbish of any kind shall not be duthpato or be allowed to fall on to adjacent
property, or on to highways. Care shall be takeprévent damage and injury to personnel
and vehicles using highways, or pedestrian waysidee shall be provided and maintained
by the Contractor as required to prevent such oenaes. Any material or items falling on
to adjacent property or on to highways shall bergity removed.

BUM-A-2-REP-ALL-ALL-ALL-SYSTRA-3000-3_Project Desgution Page 52/64

SVYSTrAa



2.

BAGHDAD UNDERGROUND METRO

Streets, walks and other passageways anticigatdz closed to public access due to
construction, demolition, or other related actastishall not be closed until an alternative
routing plan is established and written approvalegi by the Client, or jurisdictional
authorities.

12.1.3 Land resources

1. Construction Facilities: The location of the Contoa’'s staging area, storage area, and

temporary facilities on public or privately ownedoperty required temporarily in the
performance of the work, if not shown on the draysirshall require checking of the Client.
The Contactor shall maintain the site in conforneamwith applicable local statutes,
ordinances, regulations, and rulings. He shallstote unnecessary materials or equipment
on the site and shall take care to prevent angtstrel from being loaded with a weight or in
a manner that will endanger its security or theetyabf persons. The Contractor shall not
store materials or encroach upon private propeittyout the written consent of the Clients
of such private property.

12.1.4 Erosion and sediment control measures - Temporargtpction of erosion of soils

Such measures shall be taken to effectivelygaregrosion, and to control sedimentation.

Temporary protection shall be provided on aésslopes and back slopes as soon as rough
grading is completed, and as soon as sufficieritisaéxposed to require protection to
prevent erosion.

12.2 Storage

The Contractor shall not store any materials ontplexcept at locations specifically reviewed bg th
Client and/or his Representative. No materials lantpother than the ones specifically required to
perform the task in hand, shall be stored on Site.

The Contractor's attention is drawn to the fact drathe Site only a limited space is availabletfer
erection of Site offices, storage of materials,.etc

The Contractor shall;

Provide at the site and maintain in good conditsnitable and substantial weather-tight
storage as required for materials that may be dachhy storage in the open. Position and
location of storage areas shall be validated byCiient

Co-ordinate use by trades of available storagasarTemporary buildings shall remain the
property of the Contractor and shall be removethftbe site upon completion of the work.
Current layout of storage facilities shall be mainéd by the Contractor and be subject to
the Client’s checking.

Store products immediately on delivery in accaa#awith the manufacturer’s instructions,
with seals and labels intact and legible

Store products subject to damage in weather-&ghlosures
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 Maintain temperature and humidity within the rasgspecified by the manufacturer's
instructions

Exterior Storage
The Contractor shall;

»  Store fabricated products above the ground, ookisl or skids, prevent soiling or staining.
Cover products which are subject to deterioratidh wnpervious sheet coverings, provide
adequate ventilation to avoid condensation

» Store loose granular materials in a well-draiaeela on solid surfaces to prevent mixing
with foreign matter

« Arrange storage in a manner to provide easy acdes inspection. Make periodic
inspections of stored products to assure that mtedare maintained under specified
conditions, and free from damage or deterioration

« Provide equipment and personnel to handle predbgt methods to prevent soiling or
damage to products or packaging

Protection after Installation:

1. Provide substantial coverings as necessaryadtegirinstalled products from damage from
traffic and subsequent construction operations.ti@otor shall be responsible for work
and equipment until finally inspected, tested, pte# and a hand-over certificate is issued

2. Protect work against theft, injury or damaged aarefully store materials and equipment
received on site which are not immediately insthll€lose open ends of work with
temporary covers or plugs during construction tevpnt entry of obstructive material.
Remove when no longer needed

12.3 Site Services

The Contractor shall be responsible for providiighacessary and appropriate Site services for the
construction of the Works, which shall include, bball not necessarily be limited to:

« Electricity,

« Water,

 Compressed air,

« Communication facilities,

» Temporary background lighting,
» Temporary drainage and sewage disposal,
* Ventilation

» Fire protection

« Gas,

* Fuel,

e Other relevant items.
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Such services shall be provided by the Contraator solely used for works related to the proper
execution of the Contract. The Contractor shalrdésponsible for complying with all regulations of
the Utility Companies, Local Authorities and otharthorities concerned. The Contractor shall be
solely responsible for the provision and mainteeaofcall installations associated with such sewvice
and in relation thereto shall take all reasonalskcgutions to protect the safety and health of all
persons as well as to secure the Site. The Cliethoa his Representative may direct an immediate
disconnection or alteration of such installations, portions thereof, which he considers to be
prejudicial to safety, health or security. The en€ontractor's installations or parts of themaaler
required for the execution of the Works shall barely removed and the site shall be rendered én th
same condition as it was when it was taken ovesuey shall be done before the taking over of the
site by the Contractor and before the return byGlient and/or his Representative.

All installations shall fully comply with the relewt statutory requirements. Pipes, tubes, ducts or
cables crossing highways, footpaths, or rights af/svshall be ramped over or recessed below the
surface.

Should the Contractor wish to utilize a radio sgstéhe review of the Client and the Local Authesti
must be sought for such a system to be integratedany overall system that may be operational on
the Site.

12.3.1 Site Offices

The Contractor shall provide and maintain all neagstemporary buildings for its own use and the
use of any SubContractors as ICE or ISA. The jjslishall be of a design to be checked by the
Client including erection, shifting, and alterindi@n necessary and to allow for landscaping Works
and removing the same on completion of the Works.

The site offices shall include the following:
(a) Storage sheds for materials and materials b€8utractors
(b) Workshops
(c) Office for Contractor
(d) Sanitary accommodation

All buildings shall be fully equipped for the pugmofor which they are to be used and kept clean and
properly maintained at all times.

The Contractor will be required to provide its osite facilities after Taking Over Certificate toeth
extent that is required to fulfil its obligationarthg the whole of the Defects Notification Period.

The Contractor shall construct, operate and maiméiatever camp facilities that he deems necessary
for housing and feeding the employees of the Sitesuch camp construction shall conform to
applicable Local and National Health Regulatiorntse €amp facilities provided shall be subject to the
review of the Client.

Upon completion of the construction work, the cashpll be removed by the Contractor and the camp
sites shall be cleared and cleaned to the saimfact the Client of the land on which the camesit
have been located.
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The camp buildings shall be of adequate size apd tf construction and shall be suitable to the
climatic conditions. Adequate measures shall bertak maintain law and order in the camps, and to
safeguard against fire and electrical hazardsnétlessary rules of hygiene shall be observed and th
camps shall be kept clean and free of refuse.

The Contractor shall provide resources includingeskworkmen, tools, plant and materials to ensure
that all temporary buildings and equipment are kel maintained and in a good state of repair.

12.3.2 Client/ Representative and Other Consultants Faads
Clients Offices
(a) Office Buildings

The Contractor shall provide for the sole use @& @lient, his Representative and its Consultants
offices for 200 persons per line and of a desighaoagreed with the Client, including erecting,
shifting and altering, when necessary and remoemgompletion. Individual office surface will not
be less than 6 m2.

The buildings shall include at least but not lirdite:

1. General office for the use of two typists/ secietarand 1 receptionist, capable of
holding the relevant desks and storage cupboaqisres

Separate meeting room of a capacity up to 20 people

Executive Offices

Individual offices

Large space plan office (Area = 100m?)

Kitchen

Bathrooms with two compartments for the installatid W.C. and washing facilities
Storeroom of 20m? with shelves/racking as required

(b) Office Fit Out

The offices shall be fully air-conditioned, cargbtand furnished as scheduled. If the offices &re o
prefabricated construction then brochures, phofdgraetc. must be submitted for the Client's review
prior to their installation.

NG WDN

The offices shall be located separately from thatator's facilities and well protected by a ségur
and visual barrier to the satisfaction of the Glien

The facilities shall be fully maintained and clednand attendance provided at all times. The
Contractor shall provide supplementary labour eagiired in the relevant paragraph herein, skilled o
otherwise as necessary, to carry out typing (Ehghisd Arabic) and similar administrative duties,
clean and maintain the offices, maintain all equeptn prepare and serve refreshments and provide
general attendance on the Client and/or his Repiabee, its staff or its Consultants.

All utilities shall be provided continuously and im@ined at the Contractor's expense. The telephone
shall be installed and maintained by the Contraiciduding service and connection charges, and loca
call charges.

The Contractor shall notably provide:
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- Fully equipped computers (Microsoft Office, AutoCABrimaVera,...) connected to
Internet,

- Photocopying facilities,

- Plotter

- 10 all-terrain vehicles per line,

The maintenance of all the facilities listed abstall include the cost of all consumable requimad f
the proper functioning of the offices, such as, hait limited to; paper for photocopying and typing,
cleaning fluids and equipment, drinking water, @as substances for the proper functioning of
photocopying equipment.

(c) Measurement and payment
The Client’s offices cost specified in (a) abovalkhe included in the lump sum price.

The site facilities shall be provided for the us¢he Client, his Representative and its Consustaipt

to the end of the Contract Period, or for such tendime period as may be directed by the Cliemt. A
the end of the Construction Period, or such eatilee as may be designated by the Client, the exfic
facilities, furniture and equipment, which shalman the property of the Contractor, shall be
removed by the Contractor from the Site, the Séi@dpleft clean to the satisfaction of the Client.

12.4 Contractor’s Site Accommodation

The Contractor shall provide and maintain, at hmenocost, Site accommodations at locations
consented by the Client and/or his Representa@fices, sheds, stores, canteens, workshops and
other accommodation on the Site shall be maintaimedclean, stable and secure condition.

The Contractor shall be responsible for adaptirgy space inside the Site according to his own
requirements. He shall bear all costs includingaskociated utility costs. The Contractor shall be
responsible for providing Site accommodation buigi with water, electricity, telephone, sewage and
drainage facilities. The Contractor is responsfblemaking all arrangements with and obtaining the
necessary consent from the relevant authoritieth®facilities.

All temporary structures shall be kept neat, tiokderly and in acceptable condition and appearance.
The Contractor shall provide facilities includinglied workmen, tools, plant and materials to eesur
that all temporary buildings and equipment are Kkelpt maintained and in a good state of use.

The Contractor shall adequately maintain and rephitemporary facilities, and ensure that all
installations operate efficiently.

All areas being used for Site accommodation cagagiast the Works Site boundaries.

12.5 Material And Storage General Requirements

As on Site storage of materials is strictly limitade Contractor will be required to deliver only
materials necessary for immediate incorporation itte Works. All materials being used for the
Works must be stored within the confines of the K8dBite boundaries. No storage or standing shall
be permitted on adjacent roads or access routes.

Such areas shall be prepared by the Contractostanalard suitable for receiving a particular mater
and shall be maintained in a clean and orderly matirat keeps them vermin free at all times.
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All costs associated with provision, preparatiomaintenance and occasional relocating of the
Contractor’'s accommodation and storage areas areateto be included.

Use of private area can be considered by the Guaotrat his own cost and with prior permission of
the concerned entities.

12.6 Rubbish Removal

The Contractor shall arrange daily collection aecheval of all rubbish and debris arising from the
Works. Loading, removal and disposal of all cokettubbish from the Site shall be the respongjbilit
of the Contractor.

12.6.1 Contractor’s cleaning responsibility

The Contractor shall collect rubbish and old materiresulting from the work on a daily basis. The
Contractor shall remove from the work area siteridebesulting from the work on a daily basis or as
often as necessary if those rubbish interfere wWithWorks or presents a fire hazard. An adequate
number of cleaning personnel shall be providednduworking hours, who shall keep all parts within
and adjacent to the project free from debris.

12.6.2 Rubbish disposal

The Contractor will furnish containers at centrall@ction locations as designated on the site to
receive construction debris. Containers shall bmored as often as necessary to minimise
interference with work in progress. Cost of rubbiisposal shall be the responsibility of the
Contractor.

12.6.3 Site cleaning

The Contractor shall co-ordinate the cleaning efdite around the project and shall maintain iamcle
and free from food and beverage containers, wasteother debris. The Contractor shall provide and
rigidly enforce the use of waste receptacles bycatistruction personnel. Burning of refuse is not
permitted.

12.6.4 Salvaging materials

All construction salvage materials, not includitems specified elsewhere to be returned to thenClie
shall become the property of the Contractor andl bleataken from the project. Storage of materials
and equipment on the site, other than for thisgmtojvill not be permitted.

All rubbish, debris, etc, found on the site at shart of the work shall be removed from the project
Existing buildings, channels, chambers, pipes,, etdhich are not meant to remain, shall be
demolished and removed by the Contractor uponptoéthe Client’s written approval.

12.6.5 Control and disposal of wastes

The term wastes includes elements for non-ineertiand organic (such as tree, plant, and sludge
treatment) wastes
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Excess excavated material that is checked by tieaiGls suitable may be disposed of on site ifila so
disposal area(s) has been identified on the drawilhigio such site is approved the material shall b
disposed of.

Trash shall be picked up and placed in contairteat ghall be emptied on a regular basis. Handling
and disposal shall be so conducted as to prevemtumination of the site and other areas. On
completion the area shall be left clean and nataoking.

The Contractor shall transport all wastes off tie and dispose of it in a manner that complie wit
local requirements. The Contractor shall secureedessary permits or licenses prior to transpgprtin
any material off the site. Waste materials shallb@burned on the site.

For construction projects located in an area wigarbage collection is accomplished on a scheduled
basis, the Contractor shall place garbage in anogppte container for pickup and disposal. In area

where there is no scheduled garbage collectionCtreractor shall transport the garbage to a pickup
point or disposal area checked by the Client. Thatctor shall pay all costs and fees levied in
relation to such garbage collection.

Sewage may be disposed of through connection texisting sanitary sewage systems subject to
approval of the Authority. Where such systems ase available, chemical toilets or comparably

effective units shall be used with wastes peridbicemptied. Provisions shall be included for pest

control and for masking or elimination of odours.

Chemical waste shall be stored in corrosion rasistantainers, removed from the project site, and
disposed of as necessary; but not less frequdrdly tonthly. Disposal of chemical waste shall be in
accordance with standard established practices ppsowed by the Authorities. Fuelling and
lubricating of equipment and motor vehicles on shall be conducted in a manner which affords the
maximum protection against spills and evaporatiarricants to be discarded, including burned oil,
shall be disposed or in accordance with approvedguures meeting local regulations. For oil and
hazardous material spills that may be large endaghiolate local regulations, the Client shall be
notified immediately.

12.7 Cleaning

The Contractor shall collect rubbish and constactiebris resulting from the work on a daily basis.
The Contractor shall remove from the work areadsteris resulting from the work daily or as often a
necessary if the debris interferes with the workpoesents a fire hazard. An adequate number of
cleaning personnel shall be provided during workivaurs who shall keep all areas within and
adjacent to the project free from debiris.

RESPONSIBILITY

The Contractor will furnish containers at centrallection locations as designated on the site to
receive construction debris. Containers shall bmoreed as often as necessary to minimise
interference with work in progress. Cost of rubbiisposal shall be the responsibility of the
Contractor.
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12.8 Lighting

The Contractor shall supply all safety lighting wggd for the Works. The Contractor shall provide,
adapt, maintain and clear away after completiorohis lighting equipment required for the Works.

In indoor and underground structures an emergegbying system shall remain in place in case of
failure of the main system. The emergency lighsggtem shall be supplied with batteries which can
provide the proper lighting along all the possibleacuation ways for a period long enough as to
permit a safe evacuation from any part of it.

The Contractor shall provide all labour, materiaé®ls, appliances and equipment and perform all
operations necessary for the complete executi@tefmporary electrical light and power distribution
system throughout the project suitable for suppjyétectrical energy for illumination and for power
tools and equipment. Such system shall be instalbedmaintained in place as required and removed
as soon as the permanent equipment can fulfil aheesfunctions . Maintaining shall also mean and
include energising and de-energising the electdyatems as need be. The Contractor shall make
arrangements with the local utility company for pemary electrical service. If adequate electrical
power is not available from utility when needede tG@ontractor shall provide temporary diesel
generator equipment as needed for constructioratpes.

12.9 Wiring Standards

Temporary wiring and equipment shall conform to dsguirements of the applicable local regulations
and laws. Terminations shall be provided completidn wircuit breakers, disconnect switches and
other electrical devices as required to protecptheer supply system.

12.10 Energy Costs

The Contractor shall pay the Electrical and Watglity bills, as they become due, for all electtica
and water energy used for temporary lighting, poswet water, which will be required to perform the
Works.
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13. TEST, COMMISSIONING AND SYSTEM INTEGRATION

13.1 System Validation Plan

The Contractor shall develop and submit for Clgergview and acceptance a System Validation Plan.
It will be the Contractor's responsibility to idéptthe tasks/activities that will be conductedstatisfy

the System Validation Plan. For each test actidiégermined in the System Validation Plan, the

Contractor shall prepare an appropriate test pureednd submit these procedures for the Client's
review.

One month after the Commencement Date, a recamofibnal, performance and safety requirements
set forth in the present document shall be consttincluding the "Performance Verification Matrix”

This matrix shall be approved by the Client, andatps shall be made during the Project to integrate
changes to the technical reference.

It shall:
«  Be created at the beginning of the Contract,

* Address each Analysis (A), each Qualification tTE3T), each Inspection (I) and each
Verification Test (T) that each piece of equipmexuth-assembly, sub-system and system
to be implemented during the complete developmewtecof the Project in order to
demonstrate the System operates and performs amegla Once the “Performance
Verification Matrix” has been approved by the Ctieih shall be used as an input to the
Testing & Commissioning and System Integration Plan

« Be developed during design phase with relevalsuties notes and drawings

* Be completed upon completion of functional tegtiwith justification that requirements
are met (reports)

e Befinalized upon System commissioning

13.2 Testing & Commissioning (T&C) and System Integratian Plan

No later than 12 months before the scheduled dédet for testing and commissioning, the Contractor
shall submit to the Client a Testing & Commissign®lan and Integration Plan which shall include as
a minimum, the list of tests and their conditiofsealization. These tests shall prove complianith w
the requirements set in the Contract.

All resources and means necessary to perform teéngephase shall be mobilized and supplied by
the Contractor.

Within the Testing & Commissioning Plan and Integna Plan, the Contractor shall identify all the
steps that shall prove the Client that functionaérformance and Operating & Maintenance
requirements are met. The Testing & Commissionimg tegration Plan shall specify all relevant
functional and performance test procedures withregfce to the Contract, not be limited only to the
Rail System, but shall also include the elemeiguipment of the Civil Works that participate te th
performance of the Baghdad Underground Metro System

These procedures shall be submitted to the Clardagproval.

BUM-A-2-REP-ALL-ALL-ALL-SYSTRA-3000-3_Project Desgution Page 61/64

SVYSTrAa



BAGHDAD UNDERGROUND METRO
N —

The below diagram shows the Testing and Commissijpmiomponents. The T&C Plan to be
developed by the Contractor shall detail each corapbof the T&C Phase:

Figure 5: System Testing and Commissioning Componé&n

functional and performance requirements

FACTORY TESTING

Requirements fully Requirements not fully
verified in factory verified in factory

Subsystem

Requirements fully Requirements not fully
verified on test track verified on test track

System integration

Commissioning

Requirements fully
verified on field

functional and performance compliance verified allowing handover

* Test track can be an independent piece of line for type testing purposes, or a
designated part of the targeted mainline constructed with anticipation for type testing

13.3 Special Requirements
All costs related to tests either on-site or abrslzall be at the Contractor’'s own expenses. Fts tes
performed abroad, the Contractor shall considdrttia Client's Representative will attend the tests
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14. SHIPMENT

The Contractor shall notify the Client and/or hispResentative at least 15 days in advance of any
expected date of shipment and give further notfdbevactual shipment date.

Two copies of packing list and test certificatealkhe attached to each package to be shipped. One
copy shall be placed in the package and the athemwater tight cover on the outside of each pazkag
A copy of packing list and test certificates shmlsent to the Client and/or his Representative.

The Contractor shall clear the packages througtomssat Baghdad airport or sea port in Iraq and be
responsible for all legal requirements such asocostuties, taxes.
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15. DELIVERY
The Contractor shall deliver all the equipmentecshbipplied under the contract to the site.

The Contractor shall unload all the items at thsigieated delivery point and positioning or storing
them.

Any parts of the equipment that is damaged shallb@oconsidered as delivered unless repairs or
replacements have been made.

All documents, manuals, drawings and other dellesashall be supplied to the Client and/or his
Representative.
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