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Minutes of Discussions
on the Preliminary Study (Outline Design Study) on the Project for
Construction of Diesel Power Station in Samawah
in Iraq
(Explanation on Outline Design)

In December 2004 and February 2005, the Japan International Cooperation Agency (hereinafter
referred to as “JICA”) dispatched the Study Team for the Preliminary Study (Outline Design Study)
(heremafier referred to as “the Study™) on the Project for Construction of Diesel Power Station in
Samawah in Iraq (hereinafter referred to as “the Project”) to Jordan, and through discussions, field survey,
and technical examination of the results in Japan, JICA prepared a draft report of the study.

The Iraqi side and the Japanese side have met during the period from May 9 to 10, 2005, The
participants of both sides are listed in the attached attendance list. In this meeting, the Japanese side
presented the draft of Outline Study Report on the Project.

As aresult of discussions, both sides confirmed the items described on the attached sheets.

Amman, May 11, 2005

Kyog Muhammed Ali Hassani
Leader Governor
Draft Report Explanation Team Al-Muthana Governorate

Japan Intemational Cooperation Agency

Witness;

HH- Jo0>

Hideo Suzuki Moayed Al-Maayouf

Director, Grant Aid Division Direttor General
Economic Cooperation Bureau Planki tudies Office
Ministry of Foreign Affairs Ministry of Electricity

t J / < / —)ta f¢) )/"‘
Abdul Aziz Jabar
Expert
Ministry of Oil




ATTACHMENT

1- Name of the Project
Both sides confirmed that the name of the Project should be “the Project for Construction of Diesel
Power Station in Samawah.”

2- Components of the Project
The Iraqi side agreed and accepted the components of the Project explained by the Team. Details
are shown in Annex-1.

3- Project Site and Layout Plan
The Project site including the fuel oil pipeline from the Samawah Qil Refinery to the site and layout
plan for the Diesel Power Station are shown in Annex-2 and 3 respectively.

4- Organizations concerned in Iraqi side

a- The Responsible and Coordinating organization is the Ministry of Electricity (MoE).

b~ The Responsible Organization for making available the necessary fuel oil for the operation of the
Diesel Power Station is the Ministry of Oil (MoOQ), it is also Coordinating Agency for the fuel oil
pipeline.

c- The Responsible Agency for security is Al-Muthanna Governorate.

The organization charts of MoE, MoO and Al-Muthanna Governorate are shown in Annex-4 to 6.

3~ Undertakings to be bomme by the Iragi side

a- Both sides confirmed that the undertakings concerned the Project shown in Annex-7 should be borne
by the Iraqgi side.

b- The Iraqi side should conduct survey for landmines and unexploded ordnances (UXOs) at the Project
site including the site for pipeline and issue the certificate of completion of the survey to the Japanese side
within five (5) months from the signature of the Exchange of Letters.

c- The Iraqi side will be responsible for ensuring the safety of all persons, goods and materials related to
the Project by taking all necessary measures including patrolling and holding road inspections around the
Project site during construction period. In addition to the above, the Iragi side shounld take measures
necessaty for ensuring smooth implementation of the Project requested by relevant parties involved in the
Project.

6- Tender and contract

The Japanese side reconfirmed that confirmation of approval of the Iraqi side will be requested for
the tender documents and tender evaluation report.

7- Schedule of the Study ‘
JICA will complete the final report taking into considerations the relevant issues shown in 8- Other
Relevant Issues and send it to the Iraqi side by the end of Jine 2005.

8-Technical Comparison
a- The Governor of Al-Muthana requested and expressed his preference to go for 2-stroke low speed
engine for the benefit of all Al-Muthana Governorate.

b- Both sides discussed the technical comparison of the 2-stroke (low speed) engine and 4-stroke
(medium speed) engine based on the Comparative Table of Diesel Engine (Low Speed & High Speed)
shown in Annex-8A

@ ¢~ According to the Iraqi side request, Japanese side has submitted revised comparison table (Annex—SB)




based on the following;
1) Availability of each type of diesel engine
i) Revision to the Comparison table to be direct comparison by 15 MW.

d- According to the request of Iragi side, the Japanese side gave further explanation and illustration
(Annex-9) to show the possible chance of participation in both 2-stroke and 4-stroke diesel engine from
the Japanese companies. The Japanese side explained that according to Japan’s policy for procurement in
grant aid projects, it was necessary to ensure competitiveness of the tender.

e- As a conclusion of the above discussions, both sides agreed that the diesel engine type should not be
resiricted to either 2-stroke (low speed) or 4-stroke (medium speed).

1- Both sides agreed to put down during detailed design, tender documents and tender evaluation the
principle and method of evaluation for both types and specify the range of the speed engine respectively.

9- Other Relevant Issues
a- Handover of each component
Both sides confirmed that the Project should be divided into twelve (12) portions as per Annex-10
and each portion would be handed over after completion of the commissioning inspection respectively
taking into consideration the integrity and functioning of whole Project.

b- Warranty against defects

The Japanese side explained that the warranty against defects should be excluded from the tender
documents and contract form of the Project and the Iraqi side understood that it would be difficult for the
Japanese firms/manufacturers to include the clause without dispatching Japanese supervisors/engineers
during consiruction from the technical viewpoints.

In compensation for that, the Iraqi side proposed to include the reliability run for each diesel engine
unit from 72 hours to at least one (1) month in the tender documents to detect initial defects caused by
miss-erection, miss-matching of equipment. The Japanese side accepted the proposal.

¢- Implementation schedule (Table 2-12 of the draft report)

The Iraqi side strongly requested to shorten the implementing schedule for both detailed design stage
and construction stage as much as possible. The Iraqi side also mentioned that reducing the execution
period as much as possible is essential for the Project and that should be discussed during the detailed
design stage.

d-~ Fuel oil pipeline
Both sides confirmed that the fuel pipeline between the Project site and Samawah Oil Refinery
should be installed in underground due to security reason.

¢- Other technical matters
Both sides confirmed the technical specifications/matters on the other components as per Annex-11.

f- Configuration of the budget of the Project
The Japanese side explained and Iragi side understood the configuration of the budget of the Project
and concept of the “provisional sum™ as shown in Annex-12.

g- JICS participant has submitted the “Outline of Bilateral Grant Aid for the Reconstruction of Irag by
the Government of Japan™ as per Annex-13. In this outline flowchart, the main steps and milestones of
the implementation of the Project were indicated. The time schedule of the above flowchart is in

@ synchronization with the implementation schedule stated in 9-c above. B
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JAPANESE SIDE:

ATTENDANCE LIST

Name

Title & Qrganization

Mr. Hideo Suzuld

Director, Grant Aid Division, Economic Cooperation Bureau,
Ministry of Foreign Affairs (MOFA)

Group Director, Project Management Group I,

2 |Mr. Kyojin Mima Graut Aid Management Department, JICA
. . . Transportation and Electric Power Team,
3 |Mr. Hiroyuld Hayashi Project Management Group I, Grant Aid Management Department,
4 iMr. Noriaki Matsushima Nippon Koei Co., Ltd.
5 {Mr. Masaki Wada ditto
6 {Mr. Akihisa Manita ditto :
. Director General, Project Management Department,
7 |Mr. Yoshikazu Yamada Japan International Cooperation System (JICS)
8 |Mr. Mitsuhiro Kohno Counseller, Embassy of Japan
9 {Mr. Hisatoshi Okubo Representative, Iraqg Unit, JICA Jordan Office
10 [Mr. Susumu Yuzurio Assistant Representative, Irag Unit, JICA. Jordan Office
IRAQI SIDE:
R E . Name Title & Organization
1 [Mr. Muhammed Ali Hassani  [Governor, Al-Muthana Govenorate '
2 {Dr. Moayed Al-Maayouf Director General of Planning & Studies Office, Ministry of Electricity
3 |Mr. Emil X. Hanna Expert, Planning & Studies Office, MoE
4 |Eng. Laith Hamid Head of Projects Department, MoE
5 {Mr. Hisham Jassam Engineer, Middle Production, MoE
6 |Mr. Anmar Anwor Abdul Enginéer, Middle Production, MoE
7 [Mr. Saad Rahem Chief Engineer, Nassiriyah Generation Governorate
8 [Mr. Abdul Aziz Jabar Expert, Ministry of Qil (Mo0Q)
9 {Mr. Fahem Mahmoud Manager, Directorate of Al-Muthana Electricity Distribution
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Components of the Project

Annex-1

No. Ttem Specifications Q'ty | Unit | Remark
, . 2-stroke or 4-stroke Engine
Diesel Engine Using oil: Heavy Fuel gii 4 sefs
Fuel Oil Sysiem
HIO Storage Tank 500 k1, Cylindrical Type 4 sefs
HFO Service Tank 120kL., LC{Level Control)/Alarm 2 sels
MDOQ Storage Tank 12011, Cylindrical Type 1 set
Is_i?en?ll Purification Pumps, Mortars, Tanks, Duplex Type 1 sef
Lubricating Oil (LO)
System
LO Tank Tanks for System Oil and Cylinder Oil {each 120 sots
kL)
LO Sump tank - Square Type 4 sels
Ngﬁ:ﬁ:f:l éé:ga‘arator Centrifugal Pumps, Mortars, Tanks set
Cooling Water System
Cooling Water Pump | For High and Low Temperature 4 sets
g;zlt(:::)p Water Pumps, Heaters set
Radiator For high and Low Temperature 1 set
Air Compressor System -
?::ﬂiggmp ressor  for Air Compresger, Starting Air Tank 2 sels
Air Intake and Exhaust
(Gas System
Exhaust Stack H=40m 4 sels
Exhaust Silencer Less than 70dB 8 sels
Intake Silencer Filter 4 sets
Generator 11kV, 50HZ, 3Phases 4 sets
Electrical Main Transformer 3 Phases, 50 HZ, 1IkV/132k\/, SOMVA. 2 sels
Facilitias 132KV Switchpear Circuit brealer, Disconnecting Switch, CT, PT 1 set
Protection and Opt;raticm Panel for Generator ahd Swilchgear, 1 set
Operation Panel] Various Protection Panel
Power House Steel structure - 1 set
Other Buildings gﬁige Crew Lodge, Guard, Oil Purification reom, 1 set
Building and . arking, elc. .
Civil Facilities Roa‘d in the Yard . Width 10m 1 set
D}x":;gage System in the Drain, Qil Separator 1 set
Boundary Fence 1 sef
132XV 132kV Connecting
Cogr;gt;;mg (Cff(i:;l: Power Station o XLPE, Length=200m, Single Core 1 set
Substation)
. 132 kV Swifchgear Circuit breaker, Disconnecting Switch, CT, PT 1 set
Addiional n
Equipment in Pmtect.mn and. Operation Panel for Switchgear 1 set
Bxisting Operation Panel
Substation Bus Conductor CU Cable 500 mm2, Length=100m 1 set
Gantry for Bus Bay Single Bus, I1=8m 1 sef
Pipeline Carbon Steel Pipe, 4 inch ¢ i set
* Pipeline Pump (refinery side) 37.5KVAX2 1 set
Generator {difto} SOKVA X2 1 set
R;alucafien of | Tower (New) 5814 Tower, H30mx3sets 1 set
the existin .o
sransmissic, | 132KV Transmission . -

line

Line {2 circuits)

ACSR 240 mm2 (3 X 800m)
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Annex—4

Minister
[ Advisors { E Deputies l
' ] Tnternal Supervision } ! Burcau ]
’ —-—-—-——-——{ General Relations ]
;_______.....l Mzdia Section ]
Directorate in the Directorate of Directorate of Directorate of Iéncrgy Other Directéries
Ministry Headquartér Production Disiribution Transmission
D’SPMh Ce_“ te;: & Morthemn Production - Al-Rusafa Distribution Nerthern Central Maintenance &
Telecommunications ' . ‘Workshops
E!ectn.cat.y Salah _A[fjen AlKarkd Distribution Middle Transmission Projects
Trensmission Production
Electricity Production Middie Production Northemn Distribution Southern Production Projects
Electricity Distribution Euphraies Production Middle Distribution . Upper Forat Secuntgyt:f;ir;cirmaty
-Al-Nassirya Production Ai:Eu_phn_atcs Middte Forat
Distribution
Commercial Al:Basrah Praduction Southern Distribution EasternNorih
Administrative & Eastem-North Eastern-North
Financial Production Distribulion
Training &
Development
Electricity Production
Project

Orgagization of MoE




Annex-5

i Minister !

Directorate of .
Auditing Advisors
A
3 . Pepoty for Deputy for Off
b @@ Refineries as Products Iraqi Drilling Qit Exglaration
E Gas Pracessing Distibutien Ca. (I Co. (0EC)
l | 1 [ —— [ |
: (SCOP)
State Co Jor
moDy { | sag Ot Projeat ) - -
Nocth Ol Co.| |South Ol Co.| | (Scap ins orey | amo) [ sRY) | e e ©pre) | | org Direclorate of sgﬁ‘“}:““ ".fs Discctorate of (SOMO)
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Annex=7

Undertaking to be done by Iraqgi side

Items to be executed by the Iraq anthorities in case that a grant aid project from Japan is executed

are as follows:

@

(b)

©
@
@)
®

(®
(h)

®

Assisting customs clearance at ports of entry into iraq

_Gettmg clearance from relevant authorities which may be necessary waﬂam Iraq for the |

execution of the Project

Allowing Japanese nationals and other nationals involved in the Préject entry into Iraq

A Exemptiﬁg customs duties, internal taxes and other fiscal levies which-may be imposed in

Iraq with fespect to the supply of products and services under the Project
Exempting Japanese nationals involved in the Project from customs duties, internal taxes
and other fiscal levies which may be imposed in Iraq
Permitting contractors to ufilize non-Iraqi insurance companies as necessary
Acquisition of land necessary for the project .
The Iraqi side should conduct survey for landmines and unexploded ordinances (UXOs)
at the Pro;ect site including the site for pipeline and issue the certificate of completion of
the survey to the Iapanese side within five (5) months from the’ mgnatme of the Exchange
of Leters. A ‘
The Iraqi side will responsible for ensuring the safety of all persons, goods and materials
related fo the Project by taking all necessary measures including patrolling and holding
road inspections around the Project site during construction period. In addition to the
above, the Iraqi side should take .me‘asui‘es necessary for ensuring smooth implementation
of the Project requested by relevant parties involved in the Project.

Providing terminal points for public services, such as water supply, telephone, electricity




Annex—8A

Table 4-2. Comparative Table of Diesel Engine (Low Speed & Medium Speed)

No. ftem Low Speed {2-stroke) Engine Medium Speed (4-stroke) Fnpine
a ) There are 4-stroke (inha[atio_n,
1 Stroke There are 2-stroke (compression and compression, combustion and
cambustion) per a rotation of crank shaftiexhausting) per two rotation of crank
shaft.
. It is possible to use the H.F.0 including |1t is possible to use the HF.0 including
2 Usable Oif o s
extremely poor—-guality oil, poor-quality oil.
Lowering Rate of Generating Qutput
8 {at air temperature 55°C) Approx. 3% Approx. 4%
4 Cooling System Large Small
Large Small
5 Dimension (Incl. Auxiliary System)
20~25 1.0
Large Bmall
& Dimensian (Engine Foundation) Vibration of engine is larger than medium _
spead engine,
Large Small
7 Weight (Engine Body)
20 i0
High Low
8 Price (Incl. Auxiliary System)
12~18 1.0
g Life Time (Past Record) More than 30 years Mare than 30 years
Supply Experiences as Land Type Power _ . .
10 Plant (using oil is H.F.0) Around 100 units Around 3,000 units
. . No difference
1) Difficulty of Operation {Both engines have any experiences of operation at developing country)
2} Service Network Few {difficult to arrange the spare parts) Many
. Few {the number of combustion is fewer )
3) Maintenance Frequency than medium speed angine) More than low engine
Regular inspection is easier then medium |Regular inspection is more difficult than
speed, because the number of eylinder is [low speed, because the number of
N . fewer, But, it is difficult to repair as cylinder is more, But, it is easy to repair
1 oM 4) Difficuity of Maintenance breakdown and to overhaul of engine, as breakdown and to overhaul of engine,
becausse the length of ovlinder is longer lbecause the length of cylinder is shorter
and heavier than medium speed engine. [and lighter than low speed engine.
Cost of regular inspection is jower than
medium speed engine, but cost of‘rep 2" | Gost of regular inspection is higher than
as breakdown and overhatl of engine is |7 0L L ool TR B
" . low spead ehiine, biit coSt of Fepair 38
5) Maintenance Cost higher. o
. . breakdown and overhaul of engine is
I the engines are normal operated far lower
30 years, the maintenance cost of both :
engines is almost same.
12 Conversion to Gas Fuel in the Future Possible
{Both engines have supply record)
{1} Unit generating capacity is max. 80 {(1) Unit generating capacity is max. 21
MW, MW.
13 Others

{2} Load following capability is not

(2} Load following capability is edapted.

N 2 ST S



Annex-8B

Comparative Table of 15 MW Diesel Engine (Low Speed & Medium Speed)

No. Item Low Speed (2-strole) Engine Medium Speed {4-stroke) Engine
There are 4—stroke (inhalation,
1 Stroke There are 2-stroke {compression and compression, combustion and
combustion} per a rotation of crank shaft/exhausting) per two rotation of crank
shaft.
9 UsaE!e il It is possible to use the HF.O including {It is possible to use the HF.0 including
extremely poor-guality oil. poor—quality oil.
lLowering Rate of Generating Output
8 {(at air temperature 55°C) Approx. 3% Approx. 4%
4 Cooling System Large Smali
Large Smali
5 Dimension{Incl. Auxiliary System)
20~25 10
Large Small
6 Dimension(Engine Foundation) Vibration of engine is larger than medium _
speed engine.
Large Smait
7 Weizht (Engine Body)
20 10
8 Life Time (Past Record) y More than 30 years More than 30 years
Supply Experiences of 15 MW class as Lend . .
] Type Power Plant (using oil is HE.0) Around 20 units Around 500 units
. R No difference
1) Difficulty of Operation {Both engines have any experiances of operation at developing country)
2) Service Network Few (difficult to arrange the spare parts) Many
3) Maintenance Frequency Few (the numbe.r of ccmbustlcfn is fewer More than low engine
than medium speed engine)
Regular inspection is easier than medium jRegular inspection is more difficult than
speed, because the number of cylinder is |low speed, because the number of
. . fewer. But, it is difficult to repair as cylinder is more. But, it is easy to repair
10 oM 4) Difficulty of Maintenance breakdown and to overhaul of engine, as breakdown and to overhaul of engine,
because the length of cylinder is longer |because the length of cylinder is shorter
and heavier than medium speed engine. |and lighter than low speed engine.
Cost of regular inspection is lower than
medium speed engine, but cost of.rep.a " lCost of regular inspection is higher than
as breakdown and overhaul of engine is . .
" . low speed engine, but cost of repair as
5) Maintenance Cost higher. A
. . breakdown and overhaul of engine is
3IF the engiries are normal operated for lower
30 vears, the maintenance cost of both '
engines is almost same.
11 Availability 328 (365-37) days/year/unit’
12 Conversion to Gas Fuel in the Future . Possible
{Both engines have supply record)
13 Other Load following capability is adapted.

Load following capability is not adapted.

/b— e
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Survey Result

on Diesel Engine Manufacturers in Japan

Annex—9

Japanese Manufacturer

Experience of 15 MW

Expected Participation in

the Project

2-stroke A-stroke
A O (B1MW) X O
B X X X
G X O (15 Mw) O
D - C(21 mw) X
E - X X

Note: X: experience with smalier engines than 15 MW
—: not produce




Component Division Plan for Partial Taking Over

Annex—10

Construction  of the pew
Relocation of Existing | supporting  structures  for | Afer completion of inspection for
1 . tthout 8 months
Transmission Line transmission, Removal and lay | trensmission line
of conductor
Oit tanks in tank yard (toto] 9), | Afler complelion of consiruciion &
2 Various Tank Facilities about 16 months
Tank for fire fighting (x1) inspection for all tanks
Construction of oil pipe line
Afler confirmation of oil transfer from
3 Oil Pipe Line {about 8 lom), Installation of the gbout 16 months
oil refinery to new power siation
pumps in Samawah ol refinery
4 Office After completion of interior finishing about 17 months
5 Crew Lodge After completion of inlefor finishing nbout 17 months
Aller commissioning iest as whole
generoting  system  of unit No.l
Diesel Engine Generstor ~ | Engine, Generator, Incidentn]
6 {grounding resistance test, dielectric sbout 18 months
Usit No.1 fheilities
strenpih test, governor test, interlock lest
and load tes, etc)
Radiator facilities, Qil
. . Purifieation facilities, Various
Radiators, Oil Punficalion Afler commissioning test of unit No.)
pumps (for fiel oil, cooling ‘
System, Other Mechanienl (enforcement of inspection for ecach
7 waler, ond sludge, ete), Air about 18 months
and Blectricat Facilitics in facility as commissioning lest of unit
compressor, Intnke und exhaust
Power Station No.1}
facilities, Incinerator for waste
oil
Step-up  tronsformer, 132kV
After commissioning test of unil No.l
Switchgear and  conductor,
132 XV Swilchgear in the {enforcement  of  inspection  for
8 Exponsion of bus fueilities (incl. aboul 18 months
Old Surnawah Substation ransmission a5 commissioning test for
gonlry) in Old  Samawsh
unit No.1)
substation
9 Power House, Varions control | After commissioning test of unit No.l
Power House about 18 months
and operation penels and completion of interior finishing
Diesel Engine Generator ~ | Engine, Generstor, Inoidental | Afler commissioning tesl as whole
10 about 19 months
Unit No.2 facilities generating system of unit No.2
Diesel Engine Generator ~ Afler commissioning fest as whole
11 Ditto about 20 months
Unit No.3 generating system of unit No.3
12 | Diesel Engine Generator ~ After commissioning test as whole | about 21 months
Ditto
Unit No.4 generting system of unit No.4
T g Po%i 4«:«,4/5;1.
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Annex—11A
Specifications of Diesel Engine Generating Plant (for 15 MW x 4 sets)
Category Specification Q'ty | Unit Remarks
1 |Diesel Engine Generator
1=1 |Diesel Engine Type:Two or Four-stroke Diesel Engine 4 | sets
Output: 15MW Class {Unit generating output should
jbe guaranteed on condition that maximum ambient
temperature is 55°C.)
Heavy Fuel O
Specific Gravity=0.957(at 15.6°C)
Sulfur Content=4%6, Vanadium==64ppm
Pour Point=-25°C, Flash Point=4-210"C
Horizontal shaft, revelving field, air cooled,
1-2 {Generstor compound winding, 3-phase AC synchroncus 4 | sets
generator, 11kV, 50HZ, 3Phase
1~3 {Foundation Bolt *Setting Plate R.C.Foundation 4 | sets
2 |Fuel Oil Systern
2-1 [HF.O. Storage Tank 500kE 4 | sets
Cylinder Type. Valves, Gauges
Steam Heating Pipe (45°C)
2-2 |H.F.0. Service Tank LC.~ALARM, ST Heating Pipe (65°C) 2 | sets
2-3 |H.F.O, Buffer Tank 1 LC(and ALARM} . ST Heating Pipe(75°C) 1 set
2-4 HF.O. Buffer Tank 2 Square Type 1 set
{and Service Tank} with LG~ ALARM, ST Heating Pipe{(80~85°C)
2-5 H.F.0 Transfer Pump 1 Carry Cil to Storage Tank, Strainer, Valves i set
100m3/H % 3kg/cm2
2-6 |H.F.O Transfer Pump 2 Carry Cil from Storage Tank to Buffer Tank 2 | sets
20m3/H. Strainer x 1, 2.5kg/cm?2
2-7 |M.D.O. Storage Tank 120KL 1 set
(and Service Tank) Cylinder Type. Valves, Gauges
Maintenance Materials, ST Heating Pipe 45°C
2-8 {M.D.O. Transfer Pump 2 | sets

1/1




Annex-11A

Category Specification Q'ty | Unit Remarks
Pump X 3, Motor X 3, Preheater X 3, Control
- i Panel X 1, Studge Tank X 1, Sludge Carry Pump X 2,

-8 |HF.O. Purifier System Hot Water Tank X 1, Working Table (Overhaut & 2 | sets
Cleaning) X3

2-10 [H.F.0. Supply Pump Filter, Flow Meter 4 | sets
From HF.0 Service Tank to Engine

2-11 IHF.0. injection Booster Pump Unit Depend on the Manufacture of Diesel Engine 4 | sets

2-12 [H.F.O. Purifier System Recirculating Pump LC/Start & Stop (Automatic). Filter, Valves 2 | sets

9-13 |HF.0. Drainage Tank g;:;;are Type. Valves. Liquid Level Meter, Heating 2 | sets

2-14 |Scavenging Drainage Tank Valves, Level Meter 4 | sets

2-15 |Scavenging Drainage Pump Filter 4 | sets

. Piston Staffing Box " .

2-16 (Ol Supply Systern) 4 | sets [2-stroke engine only

2-17 [Fuel Oil Flow Meter 4 | sets

2-18 |Fuel Ol Strainer (1st level) 4 | sets

2-19 {Fuel Oil Strainer (2nd level) 4 | sets

2-20 |Fuel OF Strainer {3rd level) 4 | sets

2-21 |Fuel Oil Adjustment Valve Viscosity Control Equipment 4 | sets

Lubricating Oil System
3-1 |L.O.Tank(for System Oil) Cylinder Type, 120KL 1 set |3 L.O. tank (for system oil} is
. required 2 sets for 4~stroke

LG 7ALARM. SPOT ST Heating engine.

3-2 L.O.Tank(for Cylinder Oil) Cylinder Type. 120KL i set

¥ only for 2-stroke engine LC.”ALARM, SPOT ST Heating

3-3 |System Olf Transfer Pump ;ii::;; L.C/Start & Stop (Auto). Valves, Flow ’ set

-4 |Gylinder Ol Transfer Pump ;ilﬁtferr. LC/Automatic Starting/Stop. Valves, Flow 1 set |

3-5 iL.0. Sump Tank Square Type 4 | sets

L.C Valves, Gauges, Alarm, MHeating Coil

2/7




Annex-11A
Category Specification Q'ty | Unit Remarks
3-6 |Cylinder Ol Service Tank Filter, Valves, L.C/Start & Stop {Automatic). Alarm 4 | sets
" . Sauare Type. Valves, Liquid Leve! Meter, Heating
37 [L.O.Drainage Tank/Sludge Tank Pipe (50°C) 4 | sets
_o |Engine Cam Shaft LO, Pump \ .
3-8 (Driving Ol for Exhaust Valve) Valves, Filter, Adjustment Valves 4 | sets
1 set
3-8 |L.0. Sludge Transfer Pump from Purifier System to Sludge Tank of Incinerator
Pump, Motor, Preheater (ST). , Control Panel,
. N Sludge Tank, Wiring/Piping, Valves, Alarm
8-10 |L.O. Centrifugal Separator Foundation of Tank and Systems, Supply Pump , 4 set
Sludge Shift Pump
3-11 [Engine L.O. Strainer, Self Cleaning Type 4 | sets
3-12 |L.0. By—pass for Engine 4 | sets
3-13 iL.0.Cooler for Engine 4 | sets
3-14 |Indication Strainer 4 | sets
3-15 |L.O. Relief Valve 4 | sets
3-16 {L.0. Pump for Turbo Charger 8 sets
3-17 |1.0. Tank for Turbo Charger 8 sets
3-18 |L.O. Cocler for Turbo Charger 8 sets
3-19 {L.O, Strainer for Turbo Charger 8 sets
Cooling Water System
4~1 |Gooling Weter Pump{for Low Temperature) 4 | sets
4-2  [Caooling Water Pumgp (for High Temperature) sets
. g Service Pump , Raw Water Pump, Pressure Water
4-3 |Make-up Water System Tank, Double Sand Filter, Double Soft Filter T set
4-4 [Radiator (for Low Temperature) 1 set
4~5  [Radiater {for High Temperature) 1 set
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Annex-11A
Category Specification @'ty | Unit Remarks
48 [Preheating Pump & HT Heater 4 | sets
4~7 |Warming Heater (HT Preheater) 4 | sets
4-8 [Cooling Water Tank (for Low Temperature) 1 set
4~9 |Cooling Water Tank (for High Temperature) 1 set
Air Starting System
" . . . Cooling Water Type, with Foundation, Safety Valve,
5-1 {Btarting Air Compressor (Automatic) Reducting Valve, Alarm 2 | sets
5-2 1Air Tank Pressure Gauge, Safety Valves, Alarm 2 | sets
. . . Air Tank, Air Cooled Type, Pressure Contrel
5-3 jCont.Air Compressor {Automatic) Valve, Safety Valve, Alarm 2 | sets
5-4 | Alr Filter (for Main Strainer) 4 | sets
Air Intake and Exhaust Gas
System
6-1 [Exhaust Silencer Less than 70dB sets
6~2 [Exhaust Stack Separate Stack sets
6~3 lIntake Silencer, Filter sets
Condensate Gooler, Gondensate Pump, Supply
_ Water Pump, Heat Exchanger, Circulation Pump.
B-4 |Exhaust Gas Steam Generator Separate Tank of Oil/Water, Control Panel, Alarm, 4 | sets
Pressure Meter, Safety Valve, Steam Separator
132 kV Switchyard 7-1  |Step-up transformers 3 phase, 50HZ, 11/132kV, GOMVA 2 | sets
in DG Plant 72 1Cable heads Single phase 3 | sets
7~3 1120 kV Surge arresters Single phase, 120kV, 10 kA 9 | sets
7-4 1145 kV circuit breakers 3 phase, 40 kA, 1600 A 3 | sets
7-5 |145 kV disconnectors with earthing switch 3 phase, 40 kA, 1600 A 3 sets
7-6 145 kV current transformers Single phase, 600~1200/1A, 3 cores B | sets
T-7 |145 kV current transformers Single phase, 1500/1A, 3 cores 3 | sets
7-8 1145 KV voltage transformer Single phase, 100 VA, class 0.5/3 3 sets

4/7




Annex-11A
Category Specification Q'ty | Unit Remarks

7-8 1QGantry for 132 kV busibay for single bus, 8m height 2 | sets
7-10 132 kV bus conductor Cu 500 sgmm (100 m), with insulator sets 1 lot
3 MV & LV switchgear and B-1 {11 kV generator pane! 4 | sets
Centrol Panel 8-2 {11 kV main TR secondary pane! 2 | sets
8-3 {11 kV Aux. TR panel 2 | sets
8-4 11 kV bus—iie panel 1 set
8-5 [Auxiliary transformers 3 phase, S0HZ, 11/0.4kV, 250kVA, indoor 2 | sets
8-8 1132 kV control and prdtection panel 1 set
8-7 |Exciter Panel 4 | sets
8-8 |Automatic Synchronizing Panel 1 set
8-8 [Control Panet for Generator 1 set
8~10 |Feeder Control Panel 1 set
8~11 |Neutral Grounding Panel 1 set
8-12 |Surge Absorber Panel 1 set
8-13 |Low Voltage Enclosed Switchboard 1 set
8-14 [Control Center 1 set
§-18 |DC Power Panel 1 set
8-16 |Auxiliary Mortar 1| set
8-17 |Fire Alarm System 1 set
9 Switchyard in Old Samawah 9-1 |Cable heads Single phase 3 sets
8/8 9-2 {120 kV Surge arresters Single phase, 120 kV, 10 kA 3 | sets
8-3 |145 kV circuit breakers 3 phase, 40 kA, 1600 A 1 set
8~-4 1145 kV disconnectors with earthing switch 3 phase, 40 kA, 1600 A 2 set
-5 |145 kV current transformers Single phase, 1500/1A, 3 cores 3 | sets
9-6 |Gantry for 132 kV busli;ay for single bus, Bm height 2 | sets
9-7 132 kV bus conductar Cu 500 sqmm (100 m), with insulator sets 1 lot
8-8 |Protection and control panel 1 set
10 1132 kV XLPE Cable between 10-1 1182 kV XLPE 240 sqgmm cable approx. 200 m, single core, with accessories 1 set

DG Plant and 8/8
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Annex-11A

Category Specification ) Q'ty | Unit Remarks
11=1 |[Supports (towers) Heavy angle tower (8814), approx 30m height 3 | sets
Relocation of 13% kv i
i1 Transmission Line 11-2 |132 kV power conductors ACSR LARK (240 sgmm) (approx. 3x800m) i I_ot
11-8 |Overhead earthing wire GSW 50 sqmm, single {approx. 1x800m) i fot
11-4 |Insulator sets tension insulator sete with necessary hardware 1 fot
Fuel Ol Pineine b , 12-1 |Carbon steel pipe d~inch dia 75 | km |Qil he{atinfg SVStng s reqtéired ?‘t
uel O# Pipe~line bhetwesn Oj " the ol refinery by Iraqi side to keep
12 Refinery and DG Plant 12-2 |Pumps at Oil Refinery 37.5 kVA 2] sets bpe o temperature more than
12-3 |Generators at Oil Refinery 50 kVA 2 | sets [40°C.
13 1Others 131 {Fire Water Tank Water Tﬁl:lk, Valves:-Water Level Meter, Pipes., 1 set
Accessories for Maintenance
132 |Fire Pump System Fire Fighting Pump, Cart Type (with Hand Cart). ’ set

Gasoline Engine

Steam Boiler (with Tank), Steam Dram. Water

Waste Ol Incinerator Supply System, Safety Valve, Gauge, Burner Fan.

12-3 Ventilation Fan, Stack (with Arrester) . Tank, Fire 1 set
(Steam Generator for Cold Start) Extinguisher, Water.” Steam Pipes, Power Source
and Control Panel
13-4 |Hot Water Tank SUS TANK, ST, Heating Coil {with Pressure Pump) | 1 set
13-5 {Emergency Generator Generating Output: 250~ 3D0kW 1 sef

Woltage: 415V
Warine Diesel Oil, Radiator Type, with Tank

%
B
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(% Annex-11A

Comparative Table of Main Component’s Specifications for Low & Medium Speed Engine

Mo. Categary Required Specifications Low{?g:;ilir;gme Medauai;;::::;‘ngine
1.1 Unit generating output is 15MW class. (Unit generating output should be 16,580 kW (=less than 45 °C) 17,025 kW (=less than 45 °C)
guarantaed on condition that maximum ambient temperature is 55°C.) 16,080 kW (=55 °C) %1 16,340 kW (=55 °C) X2
1.2 The following heavy fusl oif should be used for normal operation of engine,

1 Diese! Engine Genarator Specific Gravity=0.957 (at 16,6°C) Posslble Possibla
+Sulfur Contant=494, Vanadium==84ppm
Pour Point==-25°C, Flash Point=-+210°C
. . Possibia Fossible
1.3 Land transport regulation (M=5m) should be clearsd. (to be divided the engine body) {to be divided partially)
4.1 Cooling water pump (for low temperature) Approx, 500 m3/h 1 . Approx. 380 m3/h X2
4 Cooling Water Systern
4.2 Cooling water pump (for high temperatura) Approx. 300 m3/h 31 Apprax, 220 m3/h 362

¥1: oxample by one low speed angine manufacturer
¥2: example by one medium speed engine manufacturer
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Annex-11B

Technical Matters

1. Water Source for Fire Fighting

Water for fire fighting system for the Project is planned to be taken from a pipeline
which is under installation for the Samawah Oil Refinery. Branch for divergence shall
be provided on such pipeline at the nearest point from the power station site by MoE.
Additional pipeline will be extended up to the power station as the scope of this Project.

2. Fuel Pipeline

The following specifications of oil pipeline facilities are designed based on the oil
temperature of 40°C.

1. Carbon Steel Pipe ! 4-inch dia.

2. Pumps at Qil Refinery T 75 kVA (2x 37.5 kVA)

3. Generator at Oil Refinery : 100 kVA (2 x 50 kVA)

Heavy fuel oil temperature is required to maintain at more than 40°C for smooth oil
flow in pipeline ,although flow point of heavy fuel oil is +25°C.

Accordingly, heating system which can keep the oil temperature more than 40°C shall
be prepared by Iragi side at the oil refinery.

The pipeline is constructed under the ground.




Annex—12

[FORM B]

TENDER PRICE SCHEDULE

( tem)

A. Equipment Price

B. Installation Work Price

Total Tender Price (A. + B.)

C. Inland Transportation and Security Price

D. Provisional Sum { xx % of (A. + B. + C.))

( Japanese Yen )

XXX XXX XXX
{ceiling amount}

(Signature)

(Name of the Signer)
(Title of the Signer)
(Name of the Tenderer)

Equipment from Japan shall include marine transportation and insurance to unioading

pori(s).




Annex-13

Bilatera! Grant Aid for the Reconstruction of IRAQ

OUTLINE OF BILATERAL GRANT AiD FOR THE RECONSTRUCTION OF IRAQ BY THE GOVERNMENT OF JAPAN

1. Project Planning

1. Project Finding & Buildina

1} Project Finding & Screening

2} Preliminary Survey by JICA through Japanese Consuitant

3) Basic Estimation of Project Cost based on JICA's Preliminary Survey
4) Repoding fo Japan's Govi

1
v

2. Approval of the Project & Budget Allocation
1) Draft Reporting and Approvals by lragi Side

2) Examination of the Project by Japan's Gov't
3) Approval of the Project Quliine by Japan's Gov'
4) Allocation of Budgel for the Project

il. Document Preparation for the Project and Design of the Profect w!r

3. Exchange of Lefier .
1) Letter Exchange belween Japan's Govt and lraqi Gov't (Ministry of Foreign Affairs : MoFA}  (coordinated by

2} Banking Arrangement befween iraqi Govt and a Bank in Japan
3) Notification of Open Account by fragi Gov {o Japan's Gov'
]

M

4. Agent Agreement
1) Agent Agreement belween Iragi Gov't and JICS

23} Payment Order fa a Bank through JICS

i
Y

& Consulling Agresment
1) Recommendation of the Consultant by MoFA to Iragi Gov't and JICS

2} Consulting Agreement between the Consuftant and JICS on behalf of Iragi Gov't

i
v

£, Delalled Design of the Project by the Consulfant sonsutfed with the Iragi-side
1} Kick-off Meeting among all of concerned organizations related with the Profect
2) Detailed Design of the Project {Survey, Collecting and Analyzing dalafinformation)
3) Preparation of Technical Specification of the Products, and TendenProcurement Conditions by the Consuftant
4) Determination of Tender and Procurement conditions for the Project
&) Confirmation of the Project-Details with Iragi Gov't and MoFA through JICA and JICS
8) Confirmation of the Ceffing Frice for the Tenderl

il Tender and Contract ¥

V. Delivery and Instaliation v

L. Tendoring & Purchase Contract

1) Tender Notice

2) Distribution of Tender Documents

3) Tender Opening & Evalualicn

4} Reporting to Japan's Gov't and Iraqi Gov't on the Tender result for Confirmation
8} Conclusion of Conlract with Successful lendere:; by JICS on behalf of iraqi Gov't

8. Manufacturing & Transporiation
1) Manufacturing of the Products -

2} inspection of the Products
3} Shipment of the Products
4} Transportstion of the Produsts fo Irag

8. Instaflation & Hand-Over of the Producls

1) Instailation of the Producls
2) Final inspection of the installed Products
3) Hand-over of the Products to Iragi-side

Japan International Cooperalion System (JICS)

| _ Y
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ABBREVIATIONS

U : Undisturbed Sample.
D Disturbed Sample. ‘
SS Samples From Standard Split S;;oon
SPT (N-Value) Standard Penetration Test Value.
CPT Dynamic Coné Penetration Test
W.T. Water Table.
M.C. Moisture Content, -
LL. Liquid Limit.
PL. Plastic Limit. -
PI Plasticity Index.
LS. Linear Shrinkage.
CL Consistency Index.
GS Specific Gravity.
Uni. Class Unified Soil Classification System.
¥ wet . Natural Unite Weight.
Y dry Dry Unit Weight-. '
Qu | Unconfined Compressive Strength.
C Cohesion in kN/m?.
¢ -~ Angle of Internal Friction.
€ Initial Void Ratio.
Cec Compression Index,
Cr Swelling Index.
- Cv | _ Coefficient of Consolidation.
Pc Preconsolidation Pressure.
Po Overburden Pressure.
Ps Swelling Pressure.
CP.% Collapse Potential,
K Coefficient of Permeability,
SO3 % Sulphate Content ‘
ORG. % Organic Matter.
T.S.8% ‘Total Soluble Salts.
CL% Chloride Content.
PH Acidity or Alkalinity.

GYP. % Gypsum Content.



MINISTRY OF HOUSING & CONSTRUCTION

NATIONAL CENTER FOR RESEARCH & CONSTRUCTION LABS

PROJECT:— Diesel Power Plant At
' Al-Khashaba/Samawa

RECORD OF TEST RESULTS B.H.No.:-1
Samples Depth of |- index Property Particle size distribution & SPT Chemical Tests
Sample Me Hydrometer analysis "N N
Type : as Symbot Description of Soil
Fleld [ Lab . f[From | To o LL- B L.sh | Clay Silt Sand | Gravel ' val, 50y [ ORG. [ GYP |CaCuy) PH cL
No, No, m. | m. % % % % % % % % % % % %
Borehole No. 1 _ |
1 3537 0.0 1.5 3| | 19 10 - CL Brown lean clay 0.82 | 0.69 8.42 13
2 | 3538 15 | 20 | 25 - cL Top: do{medium)
(S 90 5 0 ML Bolt: brown siit
3539 | ss | 20| 25 17 ML Do(very stiff) 0.39 0.48

4 | 3540 | ss | 35 | 40 (-29- 711 o 24 sM | Medium grey sity sand

5 3541 88 5.0 55 44 23 ' 48 CL Top:hard brown lean clay

(3 41 56 0} SM . Bolt: dense grey silty sand

6 3542 Ss 7.0 7.5 53 M Do(very dense)

7 3543 58 .0 a5 (-17- B3 #)] 45 SM Dense grey silty sand 0.2 874 | 1.14

8 3544 88 1t.0 | 115 ) 41 SM Do

9 | 3545 | S5 | 13.0 | 135 - 63 | 0 98/10°|  SM | Top: do{very dense)

CL-ML | Boit: hard silty clay 0.53 8.6
10 3546 134 155 | 16.0 (14 83 3 o 50/4" "‘CE-ML Dothard) ‘
1 3579 Waler sample ' ’ ) 0.02 798 | 0.04
bepth of ground water = 1.5 m. below N.G.5




MINISTRY OF HOUSING & CONSTRUCTION -
NATIONAL CENTER FOR RESEARCH & CONSTRUCTION LABS

PROJECT:- Diesel Power Plant At
Al-Khashaba/Samawa

_ RECORD OF TEST RESULTS B.H.No.:-2
Samples Depth of MG Index Property Particle size distribution & SPT ' Chemical Tests -
Sample Hydrometer analysis "N :
; Type : - GS Symbat Description of Soil
Field | Lab From | To % LL Pl Lsh | Clay sin Sand | Gravel val. §0s | ORG |GYP |CaCo;| PH CL
No. Ne. m._ | m % % % % % % | % % P % % % %
Borehole No, 2
1 3547 D 00 | 15 {10 64 12 17N - CL-ML | Brown silty clay with sand 153 | 1142 856 | 1.87
2 | 3548 { U | 15 | 20 | 25 - | CL-ML | Top:de
‘ (7 | 718 14 0} ML Bott; brown silt

3 3549 85 20 25 20 ML/SM | Medium grey sandy silt to silty sand -0.31

4 | 3550 | ss | 35 | 40 (1 58 o | 0 24 | MUSM | Do

5 3551 885 | 55 | 60 49 MLISM | Do{dense) 0.1 8.68 | 0.2

6 3552 88| 75 8.0 {1t 54 45 )} 54 ML/SM | Do(very dense) '

7 | 3553 | ss | 95 | 100 50 | ML/SM | Do(dense)

8 3554 85 | 115} 120 {-22- 78 0} 48 SM Dense grey silty sand 0.15 6,43

g9 3555 S5 | 135 | 14.0 63 . 8M Do{very dense)

10 | 3556 | S5 [ 155 | 16.0 5045 sM Top: do

58 30 ) CH Boli: hard green fat clay
Depth of ground water = 1.52 m. below N.G.S .




MINISTRY OF HOUSING & CONSTRUCTION ‘ ‘ PROJECT:- Diesel quer Plant At

NATIONAL CENTER FOR RESEARCH & CONSTRUCTION LABS Al-Khashaba/Samawa
. RECORD OF TEST RESULTS B.H.No.:-3,4 B
Samples Depth of_ LG Index Property Particle size distribution & SPT : : " Chemical Tests
Sample ' Hydrometer analysis N . i '
Type GS Symbaol Description of Soil : :
Field | Lab From | To % LL | (Pl Lsh | Clay SiH Sand | Graval val. SO; | ORG |GYP |CaCoy| PH cL
No. No, m. | m % % % % % % % i : % [ % % % %
‘ Borehole No. 3 '

1 3557 B 0.0 1.0 ] (27 67 & )] - CcL Brown lean clay ) 0.13 | 065 856 | 208

2 3558 U 1.0 1.5_ 20 51 24 14 - CH Very stiff brown fat clay ' )

3 3558 88 15 20 (19 76 5 Q) 20 CL Very stiff brown lean clay 0.1 0.8

4 3560 S5 30 3s ' , 22 | MUSM Mediuh brown sandy sit to silly sand

5 3561 S-S 50 | 55 ' . 55 SM Very dense grey si[ty sand 0.18 8,74 0.5.3

6 | 3562 | ss | 70 | 75 ' (18- 82 | 0 54 | sM | Do '

7 3563 S8 85 | 10.0 . ’ 50 SM Do(dense)

Depth of ground waler = 1.55 m, below N.G.S

Borehole No. 4

1 3564 o oo | 10 ' (32 |59 g ) - cL Brown lean clay 083 | 142 846 | 169
2 1365 | U |18 15 | 18] 4 | 2= | 1 : - CL Do{very stiff)

3 | 3566 | S5 | 15 | 20 lwe| 8 | 3| o 15 | cL | Dostim

4 3567 U 3.0 35 : {~17- 83 o) - SM Brown éilty sand 045 B74 | 0.66
5 3568 Ss | 35 40 (33 62 5 0) 23 cL Top: very stiff brown lean clay

_ SpP Boll: medium grey silty sand
3569 S5 | 85 6.0 ' {-3- 97 Q) 48 5p Do(dense)

6
7 570 S8 75 8.0 I &6 SM Very dense grey silty sand
8 | 3571 | 88 | 95 | 100 (-23- 77 0) 50 sM Do(dense) 0.1 0.51

Depth of ground water = .48 m. below N.G.5




MINISTRY OF HOUSING & CONSTRUCTION ' ' PROJECT:- Diesel Powér Plant At

NATIONAL CENTER FOR RESEARCH & CONSTRUCTION LABS Al-Khashaba/Samawa
'RECORD OF TEST RESULTS - B.H.No.:-5
Samples Depth of Index Property | Particle size‘ distribution & SPT | ' Chemical Tests
' | ' Sample me 4 Hydrometer analysis -
Type GS Symbol Description-of Soil 4
Field | Lab Frem { To | % LL § Pl Lsh | Chy Sill Sand | Gravel vai. 503 [ORG |GYP [CaCo;| PH cL
No. No, m._| m % % % % % % % % 1 % % % %
Borehole No. §
1 3572 D .0 1.0 46 24 12 - -~ CcL Brown lean clay 099 | 1.2 8.41 1.69
2 L] U |10 15 ] a2 | ' ' - cL | Do
3 3574 88 1.5 20 S0 27 24 CH Very stiff brown fat clay
4 3575 55 3.5 ‘ 4.0 ' (5 64 31 o) 58 ML/SM | Very densg grey sandy silt to sity 035 8.5 1.35
n _ sand .
5 3576 8S 5.5 6.0 4‘.? 5M Dense grey silty sand
6 | 3577 | ss | 75 | 80 (a 46 54 0) 55 SM - | Do(very dense) ' 0.1 ' ' 0.08
0T 3578 85 85 | 100 ¢ (-28- 72 0} 85 SM Do ”
o 3580 Water sample . ’ . . 0.01 789 | 008

Depth of ground water = 1.5 m. below N.G.5
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BOREHOLE LOG | BH.No.:1
& o Y : : PRI )
Fl & s . - _ N - Value : Particle size distribution Cu (¢ u PL ,MC. LL.
%&‘ 01@ . \/@ge; Soil description alu Clayt Sit% Sand% Grave |im? | deg. " % % Pl
D 1"5'//, Medium brown lean CLAY ' ' ' ' — 18
E enr i "
W B 1 30| | A
ss jef 3 H I Very stiff brown SILT (ML)
LI -
IS [ Medium grey siity SAND
SS fe E .
ME A0S (sm) | )
ss lol 8 : 7/ Hard brown lean CLAY  (CL) | - —X 23
6:' - "
|7 ~ -
88 |e z
8- - -
E -:|Dense to. very dense grey silty
ss [o] *FiEHHsAND - - -
(SM) [~ a
58 | - B
ss | a y
Hard brown silly CLAY | AM.C
(CL-ML) [ B XLL
PL
58 ' ] | 1 T OV PO WU S S T U T 1. !
L3 S W 3 l L2 ) VEOE b [ T € . LN ‘ T F F T ' T 117 ii|l|HIljiilll|Higil!l|“ll]lllI]E}t!!ﬂll*illl R lllltilIllHiiltlll!ltti'llli;illlllltl'lllttllll

<] 18 20 a0 49 5600 M 0 30 40 S0 0 YO 809G  ap 0 10 20 30 40 50 §¢ YO 8D 80 100



Project : Diesel Power Plant At

Al-Khashaba / Samawa
BOREHOLE LOG B.H. No. : 2 '
&l e ') : . o _ N
Fl &l & . - N - Value Particle size distribution Cu|gu P.L.,MC., LL:
%'25(\ °°\§~' \,@fg’ Soil description - Clay% Sit% Sand% Gravel% |kN/m? deg. % % % P.1
B ; E / A Brown silty CLAY with sand
47 cLMy |- 5 -
_§ 15 /(’ff 3 B
U 9.3 B 15 4 | A
85 |» _._§
a: i i
S8 |e -g
45 - - -
3 i i i
gt Medium to very dense grey
58 ] 6.—5 , —. 3 B B
E sandy SILT to siity sand
3 (MLSM) |~ ~ -
85 | BE i >4 5
g = -
58 |= T;, -3 ]
105 - _
D i - —
88 |e _%
125 - - -
13-—5 -|Dense to very dense grey silty |- - -
55 |. 14:-5 SAND _ >4 _
E (SM) ' _ ) AM.C
15 - B XLl
S - e PL| g
b * 16 i l =7 s T ﬂ'&mlr"aanAY 1 ‘Ci:in T TET ! TT1T ! T ! LI i L} I>I" IHIEHH‘IIlll(llllllli;iiiilllil[HH[HI!IIIN Hll'litillllnlllii (ANEIRRET] nululilnnluu
T TEoh l i T ; R L] A M D L L Ry LA L A L RS M s e

4] [H] 20 a 40 104 i 20 3 40 AD o0 YB3 oAD R0 100 3 W0 a@ a0 S0 B0 T A0 #0000




BOREHOLE LOG

Project : Diesel Power Plant At

Al-Khashaba / Samawa
"B.H. No.:3

& o - R , : -
& &£ : - N - Value Particle size distribution | Cu [¢ u PL,MC.  LL
& IS Soil description Clay% Sit% Sand% Gravel% |wNjm? | deg. % w5 P11 cl
D I —~ Very stiff brown lean or fat
13 — -
il P ' (CL,CH) ‘ -~
3: Medium bBrown sandy SILT to | -
55 |e1 4 silty SAND
E (ML/SM) | B
153 -. B _
Dense {o very derise grey ~ B
1 silty SAND - -
55 |» o
(SM) L - -
#M.C
. - - “ X L.L
55 s Ed >4 e P L
E E.OB '
1= W.T = 1.55 m. - — -
12—% - - -
135 = - =
14 - - -
15- - - -
1(:‘:.g i | i ] i i
i\llillliiilill!i T F l [] t T 1 lllil“'!iiiii:i|i|||'i] ||ll‘lIlllIliliillllllllklll!lillltllIlllllllllli illllltt!llllliI‘!l'lllliIllltllll.llllllili;’(ll
’ o 4 n kil 40 550 W 20 20 40 H0 60 ¢ B0 B0 W0 1] 1 20 I 40 S50 & Y & 68D 10D
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BOREHOLE LOG

- Project : Diesel Power Plant At
" Al-Khashaba / Samawa

B.H. No. : 4

#| < S . . oy e
Il & . e N - Value . Particle size distribution Cu |gu P.L,MC.,LL
foéQ FE \,éfl Soil description Clay% - Silt% Sand% Gravel% | kN2 deg. % o % PIt cl
R )
B I -;-‘é/{ Stiff to very stiff brown lean
1';//;'; » -
i %ﬁ CLAY 147 X 22
85 ® qo i (CL)
247 i - —
iz
nE :;{::{:: Brown silty SAND  (SM) |- -
ss . L Very slill brown Tean (;LAY [{8:0]
222 Medium to very dense grey
‘| sanD
58 * -
(SP)
ss o Dense to very dense grey S
silty SAND A M.C
_ (SM) XKLL
ss |e s P L
i E.O.B '
114 W.T =148 m, _ _ _
12—5 - - _
13- = - -
14 - - -
. - ! i
5! { ! | | ; ! 1 1 Lot 1 1 v {4 ) Ll T 1 | 1
LR R ML E LI B I} l [ L] I 1 1 1 l L I ] l#ii‘l LI O ] ! LA 3 s L L 1 I T 171 PP!‘E“'II|III'IH11!lI';tl!i}ll.llllliiiillilﬂllI HllEHiIIIIEIIIHI!EIIII]H!I}lllii!lllllll!iﬂi|
o 10 P an A0 1 2 3 40 8D B0 7O 80 8O 00 a 1 20 30 40 SO 60 Y84 B0 S0 190




) NATIONAL CENTER FOR CONSTRUGTION LABS. & RESEARCH
)| DIRECTORATE OF SOIL INVESTIGATION -

BOREHOLE LOG

Project ; Diesel Power Plant At
Al-Khashaba / Samawa
B.H. No. :§

%,
W

296 .

N2

Soil description

N - Value

Parﬁcle size distribution
Clay% Silt% Sand% Gravel%

Cu
KN/m?

¢ u

deg.

P.L  MGC. LL.
"% % . %

P.l

C.t

55

Ss

88

58

T
[43] 3] -
]III!lllllt“llli!.HEHlIEIIHIHI!

£~

!IIEHH’!H!

s
o

el
UG

7

7 Vefy stiff brown lean or fat

CLAY
(CL.CH)

Very dense grey sandy SILTio
silly sand

Dense to very dense grey
1 silty SAND

(SM)

(ML/SM)

P ———————— P e e

SILT |
SAND

CLAY

A

a3 27

*M.C
XLL
«PL

- -
3% -

ElIH;I!HFIH![![H]!IH

-
(5]
EI!HIHIIEHH;IH!I!!HFI!H

- -
Y

-t
a

erh
K

iELL

- EQB
WT=15m.

| | 1 ]
!.Itlliil"al!lilIillltli

i I |
lllliiii!lllll'I_III{(III

o e 20 30 © 40

oy

IR O O N S
HlIIlllIIIIIIi‘Hi{!lliIilliilill.]llll'liililIll

9. 2 3 40 S0 60 v 80 B0 100

{ NI SN SO S S
Iiil!illil“IliIlii}llIllHIIEIIll#ltilt‘l”l”li

o W 20 32 40 50 &0 70 B8O 80 100
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