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1.6.1 AtMobilization Stage:
- Recruitment and mobilization of the management personnel;
- Recruitment and mobilization of the technical staff and labor;
- Recruitment and mobilization of the unskilled and ancillary staff and labor;

- Taxes,
= Foreign taxes - outside of Lebanon,
"= Local taxes (custom duties, import duties, municipal taxes,
registration fees, stamp duties),
® Local taxes - income tax on O&M staff both local and expatriates,
= Local taxes - income tax on subs
» Local taxes - income tax on O&M company

- Power plants takeover (necessary procedures and takeover document),
- Necessary tools and parts,

- Insurance policies
. Insurance of the facility,
. Third Party Liability Insurance,
. Insurance covering results of accidents to workmen,
. Worker's Compensation Insurance,
. Automobile Insurance.
1.6.2 During the Grace Period:
- Handling all power Due Diligence .
- Replenishing the stock of the spare parts,
- Initial maintenance co-ordination and monitoring,
- Initial maintenance performange (execution),
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Procedures and Instructions Work-out and/or existing documents

adaptation

¥

. Work-out of O-procedures,

. Work-out of M-procedures,

. Work-out of administration procedures,

. Work-out of O-instructions,

. Work-out of M-instructions,

. Work-out of safety procedures,

- Hand-over procedure after contract termination,

. Work-out of communication procedures between the
Owner and Operator,

. Any other necessary procedures.

Procurement and purchase of the consumables;
All vehicles needed by the Operator;
Office equipment purchase,

All ancillary supplies that might be deemed necessary.

1.6.3 After commencement:

Procedures for managing the O&M Contract for 6 years,
Employment of the management personnel,
Employment of the operational personnel,

Employment of the maintenance personnel,

Staff for preventive and unplanned maintenance and for periodical
equipment tests present at site,

Periodical training of O&M personnel,
. Annual firefighting training,

. Annual safety and medical training,
. Annual O&M training
. Personnel qualification exams - yearly,

Spare parts procurement for preventive (planned) and unplanned
maintenance,

Spare parts management (logistics) for preventive (planned) and
unplanned maintenance,

Consumables management (logistics) and procurement,

Owner co-ordination, monitoring inputs,
. Power plant operation planning (planning of load),

Page 6



g plgrashal iadnd

. Annual performance tests conduction,

. Reporting to EDL - weekly,

. Reporting to EDL - monthly,

. Reporting to EDL - yearly,

Preventive maintenance and periodical tests,

. Planned maintenance co-ordination and monitoring
including major overhauls (as per annexed Schedule of
Overhauls),

. Planned maintenance performance including major
overhaul (as per annexed Schedule of Overhauls),

. Emergency, major and minor overhauls due to High
Impact Low Probability Events - co-ordination,
monitoring, performance,

Fuel management (receiving, monitoring, charging and discharging
transportation vehicles),

Tools provision
Control systems maintenance (DCS, Teleperm and any others)

Auxiliary services,

. Cleaning

. Canteen

= First aid and medical activities
= Transportation

. Security/ guard duties
. Post, courier e.g. DHL

. Office materials

n Pesticization and deratization
. Telephone bills and services
. Gardening and landscaping.

- Buildings condition survey and maintenance

- All ancillary supplies that might be deemed necessary.
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- Appendix I. Environmental Audits
- Appendix II. Not applicable
- Appendix III. Current Heavy Fuel Oil Parameters and Specifications
- Appendix IV. Cleaning of fuel tanks
- Appendix V. Sludge treatment
- Appendix VI. Status of each DE and plants (Due Diligence)
- Appendix VII. Punch List
- Appendix VIII. Warranty Claims
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- Annex | - List of Sub-contractors for Zouk and Jiyeh
- Annex 2A - Available Spare Parts in Zouk
- Annex 2B - Available Spare Parts in Jiyeh
- Annex 3 - Available Tools in Zouk and Jiyeh
- Annex 4 - Available O&M Manuals for Zouk and Jiyeh
- Annex 5A - List of Defects for Zouk Power Plant
- Annex 5B - List of Defects for Jiyeh Power Plant
- Annex 6 - Available Workshop Equipment in Zouk and Jiyeh
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Total Plant Electrical Output, 79,967 kWe 198,000 kWe
incl. STG unit
Plant Heat Rate, incl. STG unit, 7,462 kJ/kWe 7,440 kJ/kWe
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tolerance 1.5%
Auxiliary consumption

“operation incl. STG 1,356 kW 3,277TkW
Transformer losses
step-up transformer loss (avg. of 0.485% 0.480%
all)
station auxiliary transformer loss 0.90% 0.90%
 (avg. of all)
Lubricating oil consumption per | 11.4 kg/operating 11.4
unit, tolerance 0% hour kg/operating
hour
Exhaust gas emissions
NO,, tolerance 0.3 w% max. 2,000 max. 2,000
mg/Nm’ mg/Nm’
PM,, tolerance 0.04 w% max. 50 mg/Nm3 max. 50 mg/Nm3
Noise emission, 1 m outside the <80 dB(A) <80dB(A)

_power house
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Hours from Output GPO
Reference MW - Incl.
Performance Test STG!
Pref'erence2 -
8000 0.16
Pref'erence -
16000 0.32
Pref'erence -
24000 0.48
Pref'erence -
32000 0.64
' Preference -
40000 0.72

!For Zouk, Steam turbine power is divided by ten (10). For Jieh, Steam turbine power is
divided by four (4).

ZP,efe,-e,,ce is the power of each DE including the steam turbine part at the reference
performance test.

182anall Luas yall aidll Loyl

4 5h0 da )0 YA/Y0 dlarndl 3 jall ds jo -

(B Dlale Vevo g () Hlule VoY dojaall baducall -
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Ve 8 aal Jalea -
- Ambient temperature 25/38 °C
- Ambient pressure 1012 mbar (Jiyeh) and 1015
mbar (Zouk)
- Relative humidity 60%
- Elevation 20 m.a.s.l. (Jiyeh) and 6 m.a.s.1.
(Zouk)
- Cooling water temperature - inlet 32/45 °C (Jiyeh and Zouk)
- Power factor 1.0
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Appendix I. Environmental Audits

I- INTRODUCTION

Electricité du Liban (EDL) hereby invite Operators who will participate in the Operation and
Maintenance on the RE Zouk and Jieh plant to perform a general ENVIRONMENTAL AUDIT

(EA) for reciprocating engines power plants at Zouk and Jiyeh Locations.

[I- BACKGROUND

Electricité du Liban (EDL) is the public -electrical power utility in Lebanon involved in the
generation, transmission and distribution of electricity. EDL will perform on a regular basis,
according to the ministry of Environment of Lebanon laws and regulations, an Environmental Audit
(EA) for all the production facilities all over Lebanon and in particular in the present tender
document for the RE Zouk and Jiyeh power plants.

Any other power generation facility present at both sites will be excluded in this current tender.
The contract of the current study will include site surveying, site measurement, data collection,
monitoring and final EA study reports, which should be validated and approved by the ministry of

Environment, and thus approved by EDL, as well as any other related authorities.

All other tasks to properly perform the study must be also be considered.

¢ Specifications Of Zouk And Jieh Power Plants:

CACCUICIE QU L10dn (i1, 1S TNe ounnc ‘elecrrical .nower UtV 1 1 enanan: invalved .in. The.
Facility Capacity Technology Fuel type Age
1- Reciprocating - Zouk | 194 Mw | RECIProcaling | pro o puel | 2017
Engines
2- Reciprocating - Jiyeh | 7gMw | RECIProcaling | o oo Fuel | 2017
Engines

I1I- OBJECTIVES OF THE ASSIGNEMENT:

a. The objective of the assignment is to provide services and carry out a complete EA for the
two sites. All works should be performed with a high standard for workmanship and
materials; as scheduled and within budget, in accordance with the specifications of the
contract, to acceptable environmental standards and in accordance with the Client's
requirements.

b. The Consultant shall adhere and abide by the methodologies, laws and decrees issued by the
Lebanese Ministry of Environment,.in particular, Law 8171 dated on the 29/07/2002 and
decrees 261/1 dated 25/06/2015, 52/1 dated 12/09/1996, 8/1 dated 1/03/2001 and 8633 dated
09/08/2012 (Appendix LI, L.IT on Compact Disk).

c. The study should also be based on the decree 189/1 dated 21/4/2016.

OPERATION & MAINTENANCE OF THE RECIPROCATING ENGINE
POWER PLANTS AT}OUK AND ITYEH
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d. The Assignment shall begin upon returning to the employer the signed form of agreement
and the performance bond, until the end of six(6) years Operation and Maintenance
Contract. Each year, a Final Acceptance of the Reports by the Employer should be given,
including approvals by the ministry of Environment. The Environmental Audit should be
performed every year and is part of the yearly deliverables of the Operator obligations.

[V- SCOPE OF SERVICES AND TASKS

a. The scope of the services to be furnished by the Operator shall extend over all the different
Phases of the Project. The following Scope is indicative and shall be optimized and
completed by the Operator, in accordance with his proposed Methodology.

b. The Operator is required to:

e Perform the Environmental Audit and submit his methodology as per the
methodology of the Decree 189/1 presented below.

o The study should be based every year at least on 4 different measurement periods
(one every 3 months — Refer to the project tasks schedule in Methodology section
VI).

o After each measurement campaign prepare an Audit report as per the Decree 189/1
and submit it to the Ministry of Environment for Approval.

c. Atthe end of each studied year, and as stated by the Decree 189/1, a management plan and a
monitoring plan must be presented by the Operator in the final approved Audit report.

OPERATION & MAINTENANCE OF THE RECIPROCATING ENGINE
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V- METHODOLOGY AND WORK PLAN REQUIREMENTS

V-1. The Applicant's proposal shall comprise a detailed description of his methodology and work
plan for performing the services (i.e. for each task) specified in the scope of work, provided that the
required methodology and work plan shall reveal, but not limited to, the time schedule and manning
in relation to the required services.

The Operator shall put all its experience, competence, tidiness, speed and exercise power to execute
its obligations under this Contract.

The Operator should clearly indicate which hardware and software will be provided for this project.

In performing the Services, the Operator shall prepare, produce, and issue to the Client the
documents related to this assignment by expressing outright, specific and clear suggestions,
recommendations and solutions.

V-2. WORK PLAN

Task Time Remark

Site visit During Bidding phase Mandatory within the site visit of
the current tender

Yearly

First measurement | One month after the 2 weeks after the measurement,

campaign Effective Date prepare and send a report to the
Ministry of Environment

Second measurement | Four months after the 2 weeks after the measurement,

campaign Effective Date prepare and send a report to the
Ministry of Environment

Third measurement | Seven months after the 2 weeks after the measurement,

campaign Effective Date prepare and send a report to the
Ministry of Environment

Fourth measurement | Ten months- after the

campaign Effective Date

Presentation of the report | Two weeks after the Fourth Lead time 28 days as per the
to the ministry of | Measurement Campaign | decree 189/1
Environment for approval The report should consider the 4
measurement campaigns

Final Approved document | At the end of the contract —
12 months after the
Effective Date

o Knowing that, the above plan is indicative where the Operator should propose the appropriate
work plan that fulfil the requirements, within his offer, that will be evaluated and approved by
the client.

OPERATION & MAINTENANCE OF THE RECIPROCATING ENGINE
POWER PLANTS AT ZO /K AND JIYEH
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V-2. The Methodology should abide by the following decree
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IR R R
Outline for review of EA report'
Section Relevant A/NA Comments
EXECUTIVE SUMMARY !
). GENERAL INFORMATION ]

= Company nunc (lull cortasidetails)
- Contact person {full contact details}
= Consuitant {full contnet detnila)
— Reason for conductiag the eavironmental audit
o o Biief dactiplion ofswidy elbodology ;. Ca el
SO R TBe of project Tncluding Secior, sub- :cclor, wpeof
preducts
1.2. Total arcs of premises
1.3, Location and surrounding arca {googhe mep)
1.4. Number of empleyees
1.5, Cetitications, pieviows cnvionmentz! sudlics and

g
gooe % 17!
R ~:..‘.

'g ldentificd environment@! investments
2. APPLICADBLE ENVIRONMENTAL LEGISLATIONS ,
2 l. Arplicahle legel texis
2.2, Pollution abateinent urgets |

2.3. Classification and nerniits
[3. DESCRIPTION OF THE  SURROUNDING
ENVIRONMENT
3.1, Description of surounding urea
~ Description of the environmental siatus of the 2rea
- Desceiptlon of the activities kiag place in the area
¢omparcd to the allowable uctivilies cocording to the
casement cenriflicate or the Nat:anal Physical Master
Plan for the Lebanase Territony
- Distance and directions 10 3en3itive rRosplors
- Distance from residentinl area ¢m)
- Preszice of sicarby water bodles
- Distance from water budies (m)
~  Acrial pholo and cuordinstes of the slee
- Photos
. Description of locaion and wpogriphy
~ Topographic map
Geology
. Hydrolozy and groundwater gualily
- Surfoce woter bodics
= Springs
~ Groundwater de b and flow

us
1~

Lr W
v

4. SiTE AND PRODUCTION DESCRIPTION
11 Productiva Process Deseription
. Destriptien of all pradaction lues (steps. duration,
input nesdal, 1estlting (ulauls ankl cinessians)
. Name and purpase of srch operational vais
3.2, Process Flosmehart pet production line

. Production steps
l Quentitics of inputs and outputs of cach step
3. Inpus
43,1, Raw matcnials. chehicals and ails: s, vantitics

'Refegenue 1o template attesled s Arircs 9

POWER PLANTS AT ZOUK AND JIYEH
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and complirnce stefus of cusreht management
practices, noeded provestive iicasures

4.3.2. Weter Consumgilon: usige, source, quantities,

ireadment [T eny

4.3.3. Energy Consumptian:

Type (steam. clectricity)
. Source (EDL, gencrators. boiers)

Consummption
Specs  of  cngines  (Yocation, date  of
manufactuzing, capactiy, type of stack. stack
height, base Infrastructuee. description of
containment [X1)
Helght of clasest recepior

' Type of fuel used

I Number location arng specs of tuel tanks

! . Efficlency analysis

4.4. Outputs: types and quantitles of producis
4.5, laput-output flowchert
4.6. Factory la rout
4. DESCRIPTION OF ENVIRONMENTAL STATUS
AND EMISSIONS
S.1.Envisrcnmental map
5.2. Alr Emission: type, sourccy, testing results, compliance
stetus, existing abatement units, suggested mitigetion
aclions
5.7, Wastewater: sources, quantity, design of wastewater
networks, final destination, treatment if any, tesiing
resibts, complinnee staius, suggested mitigution aclions
S.4.Hoezardous Waste: 1ype.  classification,  source,
quantitics, curreat management praclices, complinace
sLasLs, sugpesied mid gation menswres
5.5.5o0lid  Wasic; type, source, quantities, cummeat
management practices, compliance status, suggested
mitigation measures
3.6.Environmental noise: source. baseline average level,
testing results, complience status, exlsting abatement
uTilt, suggested mitigation measures
5.7.5oll and groundwater contamination: location, sources,
testing results and suggested midgation messures
5.8, Environmensal acciderts and complaints
5.9. Summary ol environmental findings
6, EMERGENCY PLAN
= Existing messures
= Suggested oreventive actions
7. COMPLIANCE ACTION PLAN/ENVIRONMENTAL
ACTION PLAR
7.1. SCP cpportunities
7.2. Environmental Status ard related actions
1.3, Deseription of the proposed sub-projects
T.4. Action plan and comptiance strategy
7.5, Mornitoring Plan: parameters te  be monitored,
frequency of monitoring, locazion of sampling per type
of waste and/or sources, personnel responsible of .
monitoring |

=
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)LIST OF ANNEXES
—~ List of yeferences
~ Names and CVs of consultants
~ Coples of needed Jegal documents:

. Establishment and/or lnvestmen! permits ¢\l &as )
Lnad Gad e 8 ke LD Sy

. Euserment Centificete 8 go Gasd o lagal y MU 1 i3
(uolid 2,53 je Luay il phal eV ubd

. Pledgc of project owner

. Any other relevent document/parmic

Sampliny pretocnl

~ Coples of measurements results

Maierial safetv dnta sheet

1

¢
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This template is bascd on the Naticnal Envirommental Auditing Manual (2001)
prepared by the Ministyy of Environiment with the- support of the UNDR/EU projact
entitled Strengthening of the Permitting and Auditing System for industries and
any additional Information required to complete this template should be taken from
the Nationaf Environmental Auditing Manual.

The Environmental Umit Valves (ELVs) are based on Decisicn Mo. 8/1 {2001) and
Decisian No. 52/1 {1996) or any other related decsslons.

The audlt report- shall be prepared by a consulting firm etigibla to prepare
environmentai studies as per the classification of the Council for Development and
Raconséruction, The requested labosalory analysis shall be conducted by a
faboratory accredited for the undertakerr tesls.

The project owner shall submit a8 commiment letter (template presented in Annex
1) attached to the audit report.

N.B. 1: This template shail be used as a gu';de!ine; the consuitant shall add and/or
remove /nformation as needed depending on the type and conditions of the
sudited project. )

N.B. 2: The usc of sketches, flowcharts and tabulated forms is highty recommendad
for inwproved preseatalion (o facilitate the review of the report.

EXECUTIVE SUMMARY

1. GENERAL INFORMATION

Company Inio
Name:
Address:
Phone number:
Emait;
Website:
Company Contact Person
Name:
. Posilion;
Phone number:
Emall: = -
Environmental Consulting Finn Info
Provide the name, title and contact Information oF the complier of this repart b

Reason for conducting the EA
(Provide any supportive lellters
and/or comraspondences M

annqx} 4 ; ' l'\ ¢

OPERATION & MAINTENANCE OF THE RECIPROCATING ENGINE
POWER PLANTS AT ZOUK AND JIYE
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1£¢VY

AR VZ T2 AR A YIS0 B VW TP

3] Eonstmcugn and operation permit
0 Environmental compliance certificate

Q Omw;—ahl-l—m_

v

Brief descripticn of the study mathodslogy:

Number of flefd visits
Sampling process

Sclentific refearences adopted for calculations and suggestian of mitigations actions
Cec.. .

1.1,

1.4.

e —

TYPE OF PRQIECT

Type of groject (industrisl cstaslishment, gas stalicn, ciassified establisbment,
hospital....etc.)

Year of establishment at the- currant locatlon (clarify if any previous activities were
congucted orn #he site prior to the asablishment of the project)

Number and Date of Permit

Sector

Sub-Sector

Catregary

Maln Prodicts

Approximate Yearly Productian per type of produet

TOTAL AREA OF PREMISES

Total land orea

Total buiit up area

Pracesy Units area

Storage area

Administrotive/Offices area

Atxtilary facitties area

Area of poliution abacement units if applicable

LOCATION AND SURROUNDING AREA

Geogie Map show/ing the site and the swrounding area

Type of area based on an easement certificate (to be provided 3s an annex atong
withsupporting docurnentation, I.2. copy of DGUP dccision and the relating speciffc
conditions ...elc.)

If tle ared s not ciossifisd refer to the Nalwnal Physical Master Plan for the
Levanese Terrtory

NUMBER OF EMPLOYEES

Number of manageriai employecs

Number of production employces

Carify if employces live on-site, if so clarlfy how many

Clorify if thera’s a dedicated dJdepartment oand/or person responsible for
envirenmental managemant

OPERATION & MAINTENANCE OF THE RECIPROCATING ENGINE
POWER PLANTS AT ZOUK ANDIJIYEH /|
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1.5. CERTIFICATIONS / STUDIES / ENVIRONMENTAL INVESTMENTS

1.5.1. Certifications:

IS0 (to be speaified), HACCP or any other cectifications specific to the profect

1.5.2. Previous studes conducted at the tacillty

Type of study Nate of study Aim of study
Environmental Impact Assessmant
Initlal Environmental Examination
Environmcntal Audit
Cieaner Productian Assessment
Energy Audit |
Any other similar enviroamental
studles (specify):

{

3 — -

e

T

1.5.3. ldentified environmentat investments

Specify If any environmental investments related to controd air pallution, reduce
energy consumption, and/or control wustewater discharges have been idenvifiad. If
yes, please speciy the total estimated amcount of invesiments Identified and provide
J copy of the related studics if avaidoble,

2. APPLICABLE ENVIRONMENTAL LEGISLATIONS

2.1. APPLICABLE LEGAL TEXTS

ACd o table of all legisiations relaling to the projoct. The teble shall inciude the utle,
nimber, date, roference entty, a small description and refevant articles.

This section shall aiso fnclude ony applicable inlernational feguslation andfor
conveations (gaps analysis).

2.2. POLLUTION ABATEMENT TARGETS

Spealy tne lnit values for discharge cf viastewater, air emissions and noise as per
applicable decisions. If no national limit valves are avavabie, refer to nternational
Jegisiations.

2.3. CLASSIFICATION AND PERMITS

Pernits include corstruction andfur investraent permits issued by the Ministry cf
Industry or the Goveraor, MoE oppeoval on EIA/IEE, Mof approval on industrial
permits, Mol approval on constructlan end operation permits of classified
cstablishments, permit for aperation of waler wells ..cic,

OPERATION & MAINTENANCE OF THE RECIPROCATING ENGINE
POWER PLANTS AT ZOUK ANDIIYEH / ]
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3. DESCRIPTION OF THE SURROUNDING ENVIRONMENT

3.1. DESCRIPTION OF THE SURRQUNDING AREA

Dcscription of the enviranmental status of the dred

- Description of the activitles taking place in the area compared lo the allowable
activitics according to the cazement cedtificate or the National Physical Master Plan
for the Lebanese Territory

- Bistance and directions to sensitive recaptors

- Distance fromn residential area (m)

- Presence of ncarby water bodics
Distance fromn weter bodies {m)

=~ Artial photo and coordinates of the site

- Photos

3.2. DESCRIPTION OF LOCATION AND TOPOGRAPHY

-  TYopegraphic map
3.3. GEOLOGY
3.4, [HYDROLOGY AND GROUNDWATER QUALITY
3.4.1. Surface water bodies
3.4.2. Sprirgs
3.4.3. Groungwater depth and flow

N,8: Sections J4.3. and 3.4. must highlight the sensitivity of the 4rea and the pocential
Impact of the project’s activities on the cxisting envircnmental situation.

4. SITE AND PRODUCTION DESCRIPTION

4.1, DESCRIPTION OF THE PRODUCTION PROCESS

Describe all production lines in deldil, to explain the operation and the
environmental implfcations. Qualitative and quantitative description of all production
fines including stcps, duration, input needed (raw materials, chemicals, energy,
water), resulting outputs (produclts), cemissions and discharges, coanections to
other production fines or units, type of production (continuous or batch }..ate.

4.2. PROCESS FIL.OWCHART PER FRODUCTION LINE
- Jdencify all producticn sreps
~ AN nguts for cach step lvciuding raw materidis, chiemical, s(eam, water, energy,
etc...

OPERATION & MAINTENANCE OF THE RECIPROCATING ENGINE
POWER PLANTS AT ZOUK AND IT¥EH
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RERVZTA LI IPARRIS B O EIVp
~ AN outbuts for each step lnckiding products, by-products, solid/ixyuld/gaseots
amussions, ere
- Process Nowchend shell inciude guantities of inputs and oulputs per tatch of
nradaciion
::;l’;-;;;u.'gil.‘g
14
dred e ETRFTUIET B BT
L 2 :m-.m« '.'9,'\-“":‘"
ETECKWE ST 3 A:f; ;.\ ;:'\- -‘IX'J Erad &
R N S £ Nt oYY £ 2o, i S b mwr
4.3.1. Raw mazarials, chemicals and vifs
Dest Adcltonal
Current environmental Co . needect
mpllance
Type Quantity management  management sta'u‘:. praventive
practices. practices as per N measures
\he MSDS (If applicable)
Raw material S
j
Chemicals
— — i
Oils and It pricants _
v T
i i
Others :
1 .

OPERATION & MAINTENANCE OF THE RECIPROCATING NGINE
POWER PLANTS AT ZOUK AND JIYEH
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oy - VA sl L daeal s el

4.3.2. Water consumption

Usage

Average yearly
Source consumgtion Treatmant
(Unit)

b aumn hanst o

3 Domestic
Cooling
Pracess

2700

-3

Bollers

Clearing of gguipment
Cleaning of floors
Cleaning cf vehicles

Lr

T

-t Other

PP
{
1
|

- In case a privotc well is avaliable at tha site, clarify if i is permitted or nol. if $o,
provide a copy of the permit 8s an annex

- Inciuce Information about water tanks (number, Capacity, iecation.. atc., )

- Include details about cocling system and/or CIF if avallable

= Include Jdetalls sbout the existing treatment umit of water before wsage ¥ applicable

4,3.3. Energy coasumption

Pravide additional informaticn as folfows:
Tyoe of energy ¢electricity, steam, rénewable enrgy...erc.)
Source (public grid, own generelors/boflers)
Consumpticn ({in KWh or tons/n)
mumber of gngings
Location of engings
Specs of engies: date of manufacturing, capacity, location, type of fuel used, stack
type, stack halgit, base infrastructure, description of contalnment pit
Hefght of closest receptor
7ype of suel used
flumber, locallon and specs of fuel tanks
Efficiency analysis

4.4. CUTPUTS

L Ll

4.5. INPUT/OUTPUT FLOWCHART

OPERATION & MAINTENANCE OF THE RECIPROCATING ENGINE
POWERPLANTS AT ZOUK AND JLIYEH
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\ SR RVITL RN WAV B PRV P VEAY

6.6, FACTORY LAYOUT

Provide sketches, layouts or lowcharts as follows!

Kumber and surface areas of bullcings/flcors

Visible layauts of alf floors showing production lines, operational units, suxiliary
facliities, stacks, discharge points...etc.

Gesgle map showing operational units end suxiflary faciiities

5.0ESCRIPTION OF ENVIRONMENTAL STATUS AND EMISSIONS

5.1.

ENVIRONMENTAL MAP

Provide a plent layour® highttgriting high riskc areas or lindings that are life threatening {hee
spots} and showing the fmitawing emission points.

5.4.

Stacks

Process air emissians areas

Discharge points of Jiquid effivents (onstte and offsite discharge points of demaestic
and Industrial wastewater)

Solld waste areas {generation and storage or dlsposal)

Hazardous solid waste fgeneration and storage or disposat)

Entities generating noise

AIR EMISSIONS

Sources

Typces

Previous and current testing resuits

Existing abatement units and/dr Measuras If any (description, specs, perfonmance)
Compliance status

Suggasted mitlgation measures

WASTEWATER

Source (Sectlon/processNacliity generating wastcwater)

Quantittas (a dreskdown of the wastawater quantilies per type and usage Is
required)

Type

Oesign of wastewater networks (clarity If domestic and ndustrial viastewater
straamns are connected or not)

Final collectton {onsite} and disposal (offstte) points for domestic anc industnal
wastewater

Specs of tragtment unit if avaiiable

Previous and current lesting rasults

Compliance status

Suggestud mitigation measures

HAZARDOUS V/ASTE?

;.\ goag® inea cavkl be Laed 0 Lase 6 PN lsyout lanstewnieda
For b maiters ¢ialed to hazarsaus wastartle (04 stiauiglgrs ¢ Ui Basy Coeventun

OPERATION & MAINTENANCE OF THE RECIPROCATING ENGINE
POWER PLANTS AT ZOUK AND JIYEH /
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Yornse/ry o YA Sn L dyl s el

Type and classification

Source

Quantity

Currant management practices

Best environmental management practices
Compllance status

Suggested mitigalion measures

SOLIO WASTE

Tyoe

Source

Quantity

Currant management practices
Compilance status

Suggested mitigeticn measures

ENVIRONMENTAL NOISE

Source

Bascfine average tavel

Existing abatement units il any (description, specs, performance)
Previous dnd current festing results

Compilsnce status

Svgpested mitigation measures

N.B: Secticns 3.2., 3.3. and 3.6. must highlight the following information with regards to
the needed laboratory analysis.

List of needed measurements

List of medsurements which can be performed in Lebanon

List of measurements which were conducted. If some of the required tosing were
not performed the EA shalt highlight the reason

Needed sampiing information: location, duration, frequency, process conditions
durleg sampling, entity who conducted the sampiing

Newded tasting information: entity who conducted the sompling, samplisia protaocold
Resulls

Applicable ELVs and complisnce status

SCIL AND GROUDNWATER CONTAMINATION

Potential locatlon

Sources

Needed testing

Previous and current testing rasurts
Suggested mitigation messures

5.8. ENVIRONMENTAL ACCIDENTS AND COMPLAINTS -

OPERATION & MAINTENANCE OF THE RECIPROCATING ENGINE

POWER PLANTS AT ZOUK AN %H
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RS RVZYA R I (A YETVE G- PP VRS |

5.9. SUMMARY OF ENVIRONMENTAL FINDINGS

Solid Hazardous
waste waste

: Praduction iine

or Air emissiony Wastewater
aperational unit

Noige

t

6. EMERGENCY PLAN

Provide 3 descnpt/on OF e CXISUNG Precdutrons mMeaswres if) case of fire, spitlages...cte.
Qiarily ¥ any aodiionat emérgenty actions need to be taken.

7.COMPLIANCE ACTION PLAN/ENVIRONMENTAL MANAGEMENT PLAN

7.1. SCTp OPPORTUNITIES

7.2. ENVIRONMENTAL STATUS AND RELATED ACTIONS

Tiws sexlion shoulg present 3 summary of the envircnmentsl status per type of
waste/emissiony 3s concluded from pravious tables

AIR EMISSIONS |

- . e i
Production finc Comptiance Existing * Proposed mitigation
and/for Types Status abatement maasures
Operational unit | measures

|
WASTEWATER
Production line . Existing I -
Gperational unit - measures

SOLID WASTE B _
Production line Types Compllance Exlsting < Pronosed mitigation

OPERATION & MAINTENANCE OF THE RECIPROCATIN ENGINE
POWER PLANTS AT ZOUK AND IIYEH -
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A4 2 YA s L G sa sl

and/o¢ slatus abatement measures E
Operatona!-unit measures ‘1}

LAZANDONS WASTE

Production ine ! Compliance Exisung Prepasad mitigation i
and/or Typss status abatement measures 1
Querational unit ’ measyres i
)
{ 1 1
]
ENVIRUNb AL WOISF y
Production fine Compiiance Existing Proposcd mitigation
and/or Types <latus abatement MeAsures i
Qcerationat unit measurec i
| !
7.3, DESCRIPTION Of THE PROPOSED SUB-PRCIECTS
This seciton should inciude a delaliad arseriprion of the proposed sud-profects
7.4, ACTION PLAN AND COMPLEIANCE STRATEGY
The information colfectud i the previous sections i used ta Hff the tabt'c balow for non-
comptiance tssves and relatad actions.
Ee q Timelines £ | £
. maie —| Enviranmenio conomic "
Bescription | Lostment “l'eﬁr Year | Year | Qutcome Benefits Responsibility
2 3
SUb-DProfect No, 1- Wagtewat r Tre tmant Plant_ I
Installation ROD Recovery
of Mber <oncentrations of liber
Recovery reduced trom increasing
Unit 200 mg/l to 30 | throughpu
mq/l t by %
Sub-prorect No. 2: {
—T
) ¥ I o T i
! i

Hotet The 3clions, Ssues and IQUres HrAsanted in the avove table are indikabive
examptes and should not be taken 8s 3 Jefiveine.
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Yoy o YA i o ey sy sl
7.5. MONITORING PLAIR
. ; Personnel
Type of Parameters to FreQquency of | Location of .
waste/emissicns Sources | be monitored® monitaring sampling :::leot:i:tﬁ: for

-

Adgitional inforrmation is needed as follows!
Spedfy if any pmcess conditions are requsired during sampbing
- Specity the samphing melhods, conditions arnd presfods

8.LIST OF ANNEXES

Ust of references

- Names and CVs of experts working cn the sudit report

- Disclaimer of consulling frm

- Piedge of the prafest awner (Template attached in Anveex 1)}
- Copics of nceded fegal dacumcnts:
Casament certificate with corresponding Jecision of OGUP  FJ/ e L pe Lbis, (a3 ais)

(Y G 2 e i s et B 78

- Esdadlisthiment and investment pEMts (s &) sbait Las )
- ARy otnes rdeyunt (cgy! document

- Samgling protocof
- Coptcs of testng resuits
- Materlal safely data sheels
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VI- OTHER LAWS AND DECREES

Appendix LT (On CD)

Law:

- 8171 dated on the 29/07/2002.

Appendix L.II (On CD)

Decrees:

261/1 dated 25/06/2015, 52/1 dated 12/09/1996
8/1 dated 1/03/2001
8633 dated 09/08/2012.
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Appendix II. Preservation of Gas Conversion Kits

Not Applicable
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Appendix III. Current Heavy Fuel Oil Parameters and Specifications

HEAVY FUEL OIL PARAMETERS FOR GRADE B HFO

SN Parameters Units Specifications Equivalent Test ISO 8217-2017
Methods
1 Total Sediment Content ® (mass/mass)%e <0.1% IP 390 ISO10307-2
2 Viscosity at 50°C mm? /s <380 ASTM D445 1SO 3104
3 densityat 15°C kg/m* <991 ASTM D4052 1SO 3675 or ISO 12185
4 Micro carbon residue % m/m <18 ASTMDSM or ASTM 150 10370
5  aluminum + silicon mgkg <60 IP501 IP 501,IP 470 or ISO 10478
6 Sodium® mg/kg <100 IP501 IP 501, IP 470
7 Ash °6n/m <0.1 ASTM D482 ISO 6245
§  Vapadium'® mg/kg <350 IP501 IP 501, IP 470 or ISO 14597
9 CCAI <870 ISO 8217 see 63 a)
10 Water EAYLY <05 ASTM D95 1SO 3733
11  pour point °C <30 ASTM D97 ISO 3016
12 flash point °C > 60 ASTM D93 ISO 2719
13 sulfur %0 1/m <1 ASTM D4294 ISO 8754, 1S0 14596
14 acid number mgKOH/g <25 ASTM D664
the fuel should be free from ULO, and shail be considered to
used lubricating oils (ULO): cointain ULO. when eilhe;;)eft Fhe following conditions is
15  Calcium and zinc. or calcium and mg/kg ’ IP501 IP 501 or IP 470 ., IP 500
phosphorus * calcium > 30 and zinc > 15 or
* calcium > 30 and phosphorus > 13
16 hydrogen sulfide mg/kg <? IP 570 IP 570
17  Heat of Combustion MJ/kg Gross >41 ASTM D 4868:2000
18  Sediments and Water % VOL <1 ASTM D 1796:1997
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Appendix III. Current Heavy Fuel Oil Parameters and Specifications (Cont’d)

ADDITIONAL SPECIFICATIONS FOR HFO PARAMETERS FOR GRADE B

S.N Parameters Units Specifications Test Methods

19  Bromine Number g Br/100g <12 ASTM D 1159
Ratio of Asphaltene content /
i <0. ;
0 Conradsen Carbon Residue 0.66 ASTM D 189 (OR ASTM D4530)M/1P 143
21 P-Value >1.5 ASTM D7112 / SMS1600
22 Heptane Insoluble (mass/mass)%s anun: 0.5 and max: 30 ASTM D6560
23 Cleanliness rating - <3 ASTM D4740
24 Paraffin Wax content (mass/mass)%e <5 UOP 46
PRARLEH, ¥ gt 1 ZATUL VDY g2 5t e oM natih PR U A

< Lizmit to two differant HFO sgurces as maximnm for ship laading.
~HFO should be supplied according to ISO 8§217-2017.

~ a: For Vmadium / Sodhum Ratio, if Vamadrum Va> 100 my/kg: sodium Na <1/3 of Varadhm
< b: The total sediment content should mckide the following tests: TSE, TSP and TSA

In case those Parameters and Specification were modified by Libnor then the Operator should cater the new updated one.
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Appendix IV. Cleaning of fuel tanks

Available tanks at both sites Zouk and Jieh should be yearly checked for any possible leakage and
cleaned every ten years of service as presented below.

The cleaning of the tanks may require a power reduction for a certain period of the plants and a total
of additional 2% is allocated to the total allowable unavailability table that is related to the cleaning

of the fuel tanks.
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French and International standards

The reference document used by EDF is DT 94 "Inspection and maintenance guide for vertical cylindrical overhead
tanks”. This document is a guide to assist in the establishment of inspection plans and the development of
recommendations for the inspection and maintenance of vertical cylindrical above-ground tanks to allow for proper

monitoring of these tanks to maintain their integrity.

There is also another international guide from the American Petroleum Institute: APl STANDARD 653: Tank

Inspection Repair, Alteration and Reconstruction.

Hydraulic Test

Hydraulic tests are not required on a periodic basis but only for one-off events or after the tank has been built to reduce
the stress peaks caused by the construction and to check the tank’s tightness. Once the tank is commissioned, hydraulic

tests are no longer required and are replaced by other types of inspection, visual or Non-Destructive Testing (NDT).

Hydraulic Test according to API 953:
12.3 Hydrostatic Testing
12.3.1 When Hydrostatic Testing is Required
A hydrostatic test shall be performed on the following. 118
a) Areconstructed tank.

b) Any tank that has undergone major repairs or major alterations (see Section 3) unless exempted by 12.3.3 for the |19
applicable combination of materials, design, and construction features.

c) A tank where an engineering evaluation indicates the need for the hydrostatic test due to an increase in the
severity of service. Examples of increased service severity are an increase in operating pressure (such as storing

a product with a higher specific gravity), lowering the service temperature (see Figure 5.2), and using tanks that
have been damaged.

Hydraulic Test according to DT 94

DT 94 — Révision 1 - Guide d'inspection et de maintenance des réservoirs aériens cylindriques verticaux

10.4. Essai hydraulique aprés réparation ou modification

Un essai hydraulique est généralement exigé aprés une intervention majeure de maintenance sur les parties
essentielles de résistance du réservoir, par exemple :

° réalisation de réparation importante par soudage sur la robe du réservoir ou sur les toles de la bordure
annulaire,

. remplacement complet des téles du fond et des téles de bordure annulaire,

. soulévement du réservoir et remise & niveau,

° reprise importante des fondations du réservoir.

Toutes ces réparations/modifications peuvent engendrer de nouveaux pics de contrainte qui seront écrétés
par un essai hydraulique.

Pour les piquages de petit diamétre, pour les réparations mineures ou pour des impossibilités techniques ou
environnementales, I'essai hydrostatique peut étre remplacé par des dispositions compensatoires définies
dans les codes, comprenant notamment un contréle volumique a 100% des soudures.
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Periodic checks to be carried out.

According to DT 94 and API 953, the different periodic checks to be carried out are found according to the extracts in

the annex 1 and 2 to this appendix.

DT 94 AP1 953
Routine in service inspection Close visual inspection from the ground by | Close visual inspection from the ground by
qualified personal — One year period owner/operator personal — One month
period

External inspection in operation | Extemal inspection — 5 years — authorized | External inspection — 5 years — authorized
inspector — visual +ultrasonic thickness | inspector — visual +ultrasonic thickness

measurements, measurements.
Internal inspection Intenal inspection - 10 years ~ authorized | Internal inspection — 10 years — authorized
inspector — Visual + NDE. inspector — Visual + NDE

The details of the inspection plans are detailed inthe DT 94 and API 953 documents available on Internet.

Tank cleaning

To carry out the internal control, itis necessary to clean the tanks beforehand.
To condition a tank and prepare it for the various interventions, the person in charge of the tank control operation must
carry out all the following services such as: transfer of the remaining fuel, pumping of sludge for all the equipment that

is in his service, cleaning and degassing of the tank.

Clean-up operations include the following:
Protection of the surroundings of the site,
Bailiff's report of the detention (at the beginning and end of the work),
Drafting of an environmental risk analysis and intervention conditions.
Transfer of fuel to another tank or consumption to reach the unpumpabie level,
Pumping of HFO sludge at the bottom of the tank. This volume is estimated at 5% (approx.) of the total
volume of the tank, i.e. quantities of sludge 275 m3 per tank in Jiyeh and 700 m3 per tank in Zouk. That is a
total of 1950 m3 for the two stations.
Installation of scaffolds outside and inside the tank to allow control operations over the entire height of the
tank’s wall.
Disposal and destruction of residues:
o Management of the rotations of trailers, trucks,
o Provision of unloading protocols,
o Provision of the constituent elements of the waste monitoring forms which attest that the residues
have been treated according to the environmental standards in force,
Addition of LFO for rinsing the bottom of the tank,

Degreasing of the tank walls over the entire height and the entire floor area,

OPERATION & MAINTENANCE OF THE RECIPROCATING ENGINE
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Total pumping and destruction of cleaning residues,
Degassing of the tank with installation of equipment,

Withdrawal of the site and report of the end of the work.

In addition to the large quantities of sludge to be treated, it should be noted that this large-scale operation will make the

HFO tanks unavailable for several months.

The objectives of the pumping and degassing of the tank are clean walls and floor of the tank, i.e. free of fat, carbon,
and can be handled by hand without getting your fingers dirty. The lower parts must be free of liquids such as oil, fuel
oil and water.

The objective of the conditioning is to allow the expertise by an independent certified expert by visual or NDT methods.

Expected date of internal inspection
Since the tanks were commissioned in 2015, the next internal inspection should be done in 2025, 10 years after the

industrial commissioning.
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DT 84 —Révision 1 - Guide d'inspection et de mainlenance des réservairs aériens cylindnques vertcaux

Bemargue sur la détermination du facteur de confiance : une premiére détermination peut étre obtenue sur
la base d'analyses genériques. Cependant sa déterrination doit étre faite de fagon approfondie lors de

chaque établissement d'un nouvel intervalle d’inspecton.

55. Détermination de la prochaine date d'inspection

Pour chaque section du résenvos, l'intervalle avant la prochaine inspection est fonction de la durée de vie
résiduelle, de la caticité et du facteur de confiance. La prochaine date dlinspection sera la plus proche de
celles des trois sections considérées.

L'utlisation du facteur de confiance conduit a dispaser d'une marge de sécurité par rapport a la durée de vie
résiduelle théorique

D autes éléments sont a prendre en considération, comme les échéances relatives aux inspections des
serpentins de réchauffage, les échéances de barémage...

5.6. Exploitation de la criticité - Plan d'inspection fonction du risque

Les modalités du plan d'inspection décrites dans le chapitre 8 de ce guide sont adaptées en fonction de la
criicté du réservoir. Les natures, localisations, étendues et périodicités des actions dinspection et
atténuation de la criticité (mitigation) sont définies en fonction des modes et cinétiques de dégradation ainsi
que du niveau de criticté. Ces acbons dinspection et d'atténuation de la criicité (mitigation) ont pour
objet de maitriser la crlici¥é et de garantir Iintégrité du réservoir. Elles seront tssues des référentels utilisés
pour le cakeul de la criticité.

57. Revue duplan dinspection

Une revue systématique du plan dinspection doit étre faite en cas d'évolution de la crticité. aprés chaque
inspection inteme. ainsi qu'en cas de modification des conditions de stockage (température notamment) et
de changement daffectation du réservoir (nature du produit stocké).

6. Mise en ceuvre du plan d’inspection
Le plan d'inspection est constitué de différents types d'inspection a differentes fréquences.

6.1. Visite de routine

La visite de routine a pour but de constater le bon état général du réservoir et de son environnement ainsi
que les signes extérieurs liés aux modes de dégradation possible.

Elle est réafisée par des personnels qualifiés (voir chapitre 9) et renouvelée chaque année. Les écarts
relevés font 'objet d'une analyse.

Voir un exemple de fiche de visite de routine en annexe 4.

62 Inspection externe en exploitation

Cette inspection, permet de s‘assurer de Fabsence d'anomalie remettant en cause la date prévue de la
prochaine inspection. Elle comprend a minima

. une revue des visites de routine ;

. une inspection visuelle externe approfondie des éléments constitutifs du réservoir et de ses
accessoges

. une inspection visuelle de l'assise ;

. une inspection de la soudure robe fond :
° un controle de I'épaisseur de la robe, notamment prés du fond ;

° une vérification des déformations géometriques éventuelles du réservoir et notamment de la
verticalité, de La déformation de larobe et de la présence de tassements ;
] finspection des ancrages si le réservoir en est pourvu ;
. des investigatons complémentaires concemant les défauts révélés par linspection visuefle sl y a
Eeu.
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DT 84 - Révision 1 - Guide d'inspectian et de maintenance des résenvars aénens cyndnques verSca

Cette inspection est réalisée au moins tous les 5 ans. Une fréquence différente peut toutefois étre prévue
par amrété préfectoral pour les réservoirs liés 3 des unités de fabrication.

Elle est réalisee par des personnels qualifiés (voir chapitre 8-1-2 pour la qualification des inspecteurs et 8-1-
3 pour la qualification des controleurs).

Les méthodes utilisées et le niveau dinspection seront déterminés sur la base des éléments décrits dans le
chapitre 7 en tenant compte des cantraintes d'exploitation et de sécurité et du fait que seul I'extérieur du
réservoir est accessile. L'inspecteur pourra utiliser les exemples de fiches dlinspection dispanibles dans les
codes dinspection et de maintenance cités précedemment.

63. Insepaction hors exploitation

Les inspections détaillées hors exploitation concement les réservoirs visés
a l'article 4 de 'amété do 04/10/10

a l'article 29 de Famété du 03/10/10 et de capacité équivalente supérieure a 100 m®

: toutefois, un réservoir de liquides inflammables de moins de 100 m® en capagteé
équivalente peut étre concemé dés lars qu'il répond aux critéres mentionnés a Farticle 4.1 de Famété
du O4710v10.

Cette inspection, en plus des controles visuels et de l'inspection exteme, permet par Facceés a I'mtérieur du
réservorr un controle détaillé de son fond et des équipements inacoessibles lorsqu'll est en exploitation. Elle
comprend a minima

° Fensemble des paints prévus pour l'inspection exteme en exploitation détaillée ;
. une inspection visuelle intere approfondie du réservoir et des accessoires intemes ;
° des mesures visant a déterminer épaisseur restante par rapport a une épaisseur minimale de calcul

Ou 3 une épaisseur de retrait. conformément d'une part a un code adap¥é et dautre part la cinétique
de corrosion. Ces mesures porteront a minima sur I'épaisseur du fond et de la premiére virole du
réservoir et seront réalisées sefon les méthodes adaptées (voir annexes 1 et?2) ;

. le controle inteme des soudures. Seront a minima vérifiées la soudure robeffond et les souduwres du
fond situées a proximité immédiate de la robe ;

° des investigations complémentaires caricenant les défauts révélés par linspection visuelle s7 y a lieu.

Les inspections hors expitation sont réafisées aussi souvent que nécessaire et au moins tous les dix ans
sauf si les résulats de Fétude de criticité du réservoir réalisée conformément au paragraphe 5 permettent de
reparter I'échéance. Ce report ne saurait excéder dix ans et ne pourra en aucun cas ebe renouvelfé.

Les inspectons sont réalisées par des personnels qualifiés (voir chapitre 8-1-2 pour la qualification des
inspecteurs et 9-1-3 pour la qualification des contrdleurs).

Les méthodes utiicées et le niveau dinspection seront déterminés sur La base des éléments décrits dans le
chapitre 7. Linspecteur pourra utiliser les exemples de fiches diinspecton disponibles dans les codes
dinspection et de maintenance cités précédemment.

Remargue : Fétude de criticité peut également conduire a fixer une période entre 2 inspectons hors
exploitation inférieure & 10 ans.

En Fabsence de méthodologie RBI
La pénodicité des inspections intemes sera de dix ans maximum :
le niveau de contrdle de chaque élément sera de niveau A lors de la prochaine inspection sauf si le
niveau de contrile précédent de moins de dix ans était équivalent au niveau A ;
le niveau et les echéances des controles suivants de chaque élément seront fonction d'une part des
ré5ul!al§ de la précédente inspection et dautre part dune analyse formalisée des dégradatons
constatees.

Dans tous les cas (recours ou non a une méthodologie RBI), le délai entre 2 inspections hors exploitation
peut étre réduit si une visite de routine ou une inspection externe détaillée réalisée entre-temps a permis
didentifier une anomatlie. L'échéance pour la réalisation de la premiére inspection hors exploitation doit
respecter les exigences des arrétés des 3 et 4 octcbre 2010. Dans le cas d'un nouveau réservoir mis en
service apres janvier 2011, la premiére visite hors exploitation sera réalisée dans les dix ans suivant sa mise
en service.
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DT 04 —Reévision 1 - Guide d'inspectian et de maintenance des réservars aenens cylndaques verticaux

7. Méthodes d’inspection et de contréle

Linspection visuelle détaillée intéresse tous les éléments visibles et accessibles c'est-3-dire tous les items
inspectables sur [a structure, les acces et les accessoires du réservoir.

Celte inspection visuelle est compiétée par des contréles non destructifs, objets des tableaux ci-dessous. A
noter que cette liste de contrle n'est pas exhaustive et doit étre complétée ou adaptée si nécessaire,
notamment en cas de situation atypique. Les techniques et les étendues de contriles mentionnées peuvent
étre remplacées par dautres aux performances équivalentes (ex : la magnétoscopie peut étre remplacée par
du ressuage ou de I'ACFM).

Trois niveaux de controles en ferme d'étendue et de méthode sont proposés :

e niveau A : niveau le plus élevé
. niveau B : niveau intermédiaire
° niveau C : niveau le mains élevé

L.e niveau, pour chaque élément du réservoir, est déterminé et adapté par finspecteur en fonction :
. des mécanismes de dégradation identifiés

. des condusions de l'analyse de criicité

. du facteur de confiance recherché

° de la date prévue de la prochaine inspecion
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Schéma 7.a : Exemple de I'étendue des controles niveau A pour le pied de réservoir
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DT 94 — Reévision 1 - Guide d'inspection et de maintenance des réservors aénens cylndnques vertcaux

Schéma 7. b : Exemple de maillage de point Schéma 7.d : Exemple de maillage de point
pour le contrile d'épaisseur du fond pour le controle d'épaisseur du toit

et lerelevé geomélrique inteme

Schéma 7. c: Exemple de maillage pour le contrdle d’épaisseur de robe
et le relevé géométrique

Note : Les contriles ci-dessous sont adaptés aux réservoirs a simple parol. a simple fond et non revétus. lis
doivent étre adaptés dans les cas suivants :

. résenvoirs avec revétements époxy ammeés de fibre de verre suppressions partielles ou complétes des
revétements en fonction de V'état de ceux-ci et de l'état supposé du support métallique avant la pose
des revétements

° réservoirs & double fond avec systémes de détection de fuite la nature et I'étendue des contrdles
seront adaptees

. réservoirs aériens sur charpente Tinspection par scanner est inutile si un contrdle visuel de la face
externe du fond est possible

. réservoirs sur radier pieux les contrdles géomeétriques du fond sont généralement inuliles

[ )
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DT 84 —Reéuwision 1 - Guide d'inspection et de maintenance des réservors aerens cyindnques verticaux

7.1. Controles du fond
7.1.1. Confroles d'épaisseur du fond
Eléments du réservoir Niveau A Niveau B Niveau C
Visuel mtemne 100% : Recherche des conosions intemes, puis évaluation des zones
Tout le fond de ‘o
Scannes automatique de 5(::3\:'.\‘!919‘1 ou Malllage uT
" a toutes les zones e @ generatrices Mesuges d'ep:nsseur UT le
EPN::EUT ‘;5&:0"5 accessibles rayonnantes selon schésma long de génésatrices
m a|rmina‘al5" + _ 7bet rayonnanies selon schéma
9 Scanner manuel dans les des t3es de |3 aone 7b (mni 1 pant par tle)
2ones d'ombres” cribque 1
Pot de purge Maage UT
Doublantes et toles .
martyres Mesures depamsedar UT
Visuel exteme + Meswes
de lépassaw résiduelie
Visuel externe + marginale sous robe avec | Visuel exteme + Mesures de

I'épaisseur résiduelle

Recherche de i'épaisseur une méthode adapuéez
masginale sous robe avec

Dépassee exteme des residuele margnale sous dans les zones sensdles

- H 3]
toles marginales robe avec une m meéthode {exposition aux vents une méthode adaptée si
adaptée? dominants, zone de présence de comoson
rétention d eaux phuviales,

présence de femes ...}

* Zones d'ombre - Zones aJ fond non Inspectables au scaaner avtomatigue, notanment les colns de Kiles, 13 perphéste des i0ies sUF
queiques ren, 50US 186 tiryaulanes et accassoles Intemes...
°* T0la3 marginalea = toles perphAques o fond passant SOLS 13 1obe Gu resasvol.

7.1.2. Controles des soudures du fond

Eléments du réservoir Niveau A Niveau B l Niveau C
100% Visuel
Soudures des toles de  CND recherche de défauts 100% visuel
fond par méthode adaptée au recherche de défauts par méthode adaptée? dans les
Fond non revétu mode de dommage sur zones présentant des ondulations ou des enfoncements
100% des doublantes +
10% soudures fond

Soudure d'angle 100% visuel 100% visuel

Robe-fond +soudures  + 100% CND recherche de |, 50y, oND racherche de 100% visvel
zone critique S par e défauts par méthode adaptée

1 Zons critique : zones ou Tond et de ta Tobe Efdes a praximite immediate de @ SoudrE robe-fond (O(Ies de grandeus : SO0 mm

fond et 150 mm robe - voir codes)
2 mgthode adaptoe : voir Tnexe 2 pour ie cholx de 13 =chniqu2 de contte adaples
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DT 84 — Révision 1 - Guide d'inspectan et de maintenance des réservors aénens cylndriques verticaux

7.13. Controles particuliers d’un fond revétu

=
Eléments du réservoir Niveau A Niveau B Niveau C
Revétement 100% visued 100% visuel .
anticorrosion interne A +, 100% visuel
100% balai diélectrique 10% bala dielectrique

CND : idem tableau 7.1.13
- Les revétements courants jusque 3mm d'épaisseur pesmetient un contrdle par ultrason

abque selon tableau 7.1.1 en cas de dépose partielle ocu totae du

e —— TSyt S ———————
Jouuoure @ angle rcooe-
fond et soudures zone

Epaisseur des toles | ou le passage d'un scanner.
CND systemab
revélement
Soudures des toles de | ondulations ou des enfoncements
fond

CND recherche de getalits par methode adaptee en cas d enfoncement penphéfique

critique

CRD recherche Oe 0Giauts par mithode adaptee dans les zones presentatt des

CND systématique sefon tableau 7.12 en cas de dépose pastelle ou totale du
revétement

CND systématique selon tableau 7.12 en cas de dépose partelle ou totale du
revébtement

Pour les réservairs construits sur une galette béton ou un film d'étanchéité enterré, certaines des mesures
de contrdle décrites ci-dessus peuvent étre, le cas échéant, allégées.

7.2 mntréles de Robe

7.2.1. Controles d’épaisseur de robe (non calorifugée)

Eléments du - .
rBServoir Niveau A Niveau B Nrveau C
Vsie meme et |
Visud inteme et exteme100% | Visuel inteme et exteme 100% exteme 100% +
o + + Meawes de |'épakseur

Zone critique Scawnes ou maillage UT s Scanner ou mailtage UT résiduelle avec une

toute la périphésie sur 20% de la périphérie méthode adaplée si
pEsence de camEon

Toles des viroles
1ant

Visuel inteme et
extemne 100% +
Mesires de 'épasseur
résiduelle avec une
méthode adaptee si

presence ds SoosTon

Visue inteme et eteme 100%""
+ Mesures d'épaisseur UT seion schéma 7c

“ nestie nambie Ce virole (sepaalians hanzxndes)
- Conouie Visusl 3 patlr des a0ne6 accessities
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DT 94 - Révision 1 - Guide d'inspection et de maintenance des résenvars aériens cyfindrques vertcaux

7.22. Controles de soudures de robe

Eléments du . .
Sservoir Niveau A Niveau B Niveau C
: Visuel 100% Visuel 100%
Soudures verticales | | recherche de défauts selon  + recherche de défauts selon Visuel 100%
+neuds V1 /V2 meéthode adaptée sur 100% méthode adaptée sur 20% des
des soudures accessitles soudures accessibles

Soudures verticales . .
et horizontales des Visuel 100% +Conbroves compiémentaires selon Fanalyse des modes de dégradaton

viroles2an

7.2.3. Conftroles géométriques de robe

Eléments du
réservoir

Niveau A

Niveau B

Niveau C

Toute la robe

Visuel 100%
+
Meswe de vesticalite

rotondité avec appare:

adapté (théodolite, etr.)

Mesure de niveesment sur la
depassée selon croquis 7.c

Visuel 100%

+
Contrdde de vertcalité

Visuel 100%

7.24. Controle des accessoires de robe ef piquages

Eléments du réservoir

Piquages de robe &
Trous d’homme

Niveau A

Niveau B

Visudl + Epaisseur par UT : 4 points par piquage + contrdles
adaptés en cas denfoncement

Niveau C

Visuel + contriles

adapiés en cas

d enfoncement

Réparations
antérieures
par doublage ou
insertt

Supports sur robe
{pour fowrreau,
tubulures,
passevelles...)
Poutre au vent et
raidisseurs
secondaires de robe

Systeme de mise a la
terre si exdstant

Visuel 100%

Epatsseur par UT +
Recherche défauts par méthode adaptée des soudures

CND par méthode adapiée en présence de corrosion ou deformation

Contrdle de la bonne connexion électrique

Visuel 100%*®

" Pourtes Insens, véxiicalon une Tols s aucun certificat e coartie [nftial. Gs sont ensudte conskieres comme des Vies d'origine
= Contidle visuel a partir des zpaes accessies
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DT 04 - Révision 1 - Guide d'inspection et de maintenance des résenvors aénens cyfndnques verticaux

7.25. Cas particulier des réservoirs calorifugés
Elémen ts du . " .
réservoir Niveau A Niveau B Niveau C
Visuel externe
+
Visuel paroi aprés Visuel exterme Visuel exteme
- - décalorifugeage des zones +

Tole d; :;lg:;uge et degradepes des points Vsuel parvi apres Visuel paroi aprés

singuliers et des zones decalorifugeage des zones dewlonmpeage des
representatives® a définir et deg'adea et points sngufiers” 2ones dégradées
adapter en fonction des
constats

* La dépose du camMmn?2 pour Inspecifon doit ¢re oplimisée dans les zones potentieles Oe comusion : par exemple 3 I'aplamb dun
oéfaut qetanchette, 3 pradmiie des piquages, des tracages. raldisseurs. ..
. des appes peurent &re NSIANAes S&oN SChEMa 7¢ 3 de contrtley perodiquement 18slomd ou réservor el FEpasseur

sguagwele de 3 rode.

Les canries de rooe (EpRASSELY e GEOMETTR) PEUVEN! AU Are REaYSAS G2puls Jintérewr du raservalr

7.3 Contrdles de tojt fixe et accessoires
Bléments du réservoir Niveau A :[ Niveau B Niveau C
Visuel exeme etou inteme M\e{l:;:lse;;e:'reve ig: cfr:::;ﬁetle
Téle de toit + avecune me?:ode adaptée si
Mesures d'épaisseur UT selon schema 7.d e da P
. Visuel imtermne des zones accessibles
e‘C mmted:ugporh;e Prévoir acoés si toles de toits comodées ou déformation toit et chaspente® pour controle
po e des profilés portewss et des poteaux
Event et soupapes Contrile selon plan de maintenance préventive
Piquages Visudl
et tubulures de toit
7.4 Contréles de toit . i | -
E)éments du réservoir Niveau A Niveau B Niveau C
Toles des voiles inférieur et Visuel 100% Vi 00%
érieur (si double pont) et et isuel 1
supérieur (si po Epaissew par utrasons
cansons Maillage selon schéma 7.d
intérieue Ges caissons Ve toow -
Passages et tubulures de toit Controles complementaires selon I'analyse des modes de dégradation
. - . - Visudl detalié
m;gg:':;rﬁig:‘:’?m Si drain articulé : Bon fonctionnement des artculabons et bon état des gamitures
raccordements
Essais hydraulique (P® > 1.5 PS) l
Jounts perphénques —
Support escalier roulant Visuel detalle
Barrage 3 mousse
Mise a la terte ConbGie de 1a bonne connexon éectrique
Events automatiques, N . . -
et so1manec Contidle selon plan de maintenance peeventive
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Appendix IV. Cleaning of Fuel tanks

DT 94 —Révision 1 - Guide dispedion et de maintenance des résenvars aénens cyindnques verbcaux
72 iosbkiizcdes sk
Eléments du résarvoir Niveau A I Niveau B I Niveau C
Passerelles sur toit
Passere';z [c_li:';iansons Visvel 100%
Echelles
7.6. Controles du revétement externe anticorrosion sur robe et toit
Eléments du réservoir MNiveau A Niveau B Niveau C
Revétement . N ] Visuel a 100% + . _
anticorrosion sur robe  Controle selon méthode adaptee en présence de défaut de contiwsté du revétement ou de
et toit taches denrouillement

8. Critéres d’acceptabilité des défauts

Remarque préliminaire : Larsqu‘une évaluation est faite 3 partir de critéres particuliers définis dans I'un des
codes cités dans ce chapitre, elle doit étre faite pour Fensemble des critéres issus de ce code. Seules des
évaluations supplémentaires. non prévues dans le code choisi pourront éventuellement étre apportées.

Ce paragraphe récapitule les critéres d'acceptabilité pour les principaux défauts rencontrés. Les défauls
particufers non listés dans ce paragraphe seront traités selon le code retenu.

8.1. Assises etfondations

La stabilité de la fondation est importante pour l'intégrRé du fond du réservoir. Un tassement excessif et
imégulier peut entrainer des défailances du fond par excés de contraintes mécaniques. Le tassement
génére également la formation de goutiéres pouvant entrainer une comrosion kocalisée. Il est important
danalyser les mesures de tassement du réservoir et de surveiller étroitement les conditons intesnes et
extemes. Lors du premier examen d'un fond neuf ou dont une grande partie a été remplacée, I'état du fond
est A étudier pour détecter les anomalies.

Les contraintes issues des tassements de I'assise doivent étre évaluées. Des calculs de structure prenant en
considération les déformations relevées peuvent permettre de comparer les conbtraintes induites aux
contraintes maximum admissibles. L'évaluation peut également étre faite selon les recommandations qui
suivent, is suesde guides, codes ou standards reconnus pour ce type d équipement.

Remarque sur les critéres d'acceptation des défauts liés aux tassements

Conformément aux codes dinspection précédemment cités, ces critéres d'acceptabiité s'appliquent pour
des réservoirs dont les tdles ont des épaisseurs supérieures aux épaisseurs de retrait.

8.1.1. Tassements au droit de Ja robe
Tassement uniforme général

Un tassement uniforme du résesvoir n‘engendre pas de contrainte sur la structure du réservoir. Cependant.
en cas de tassement unifortme excessif sur Fensemble du réservoir, il faudra s'assurer que les lignes de
drain et tuyauteries peuvent s’adapter aux variations de niveau du réservoir. e fond du réservoir doit rester
3 une distance suffisante de ia nappe phreatique.

De plus le tassement de la fondation peut créer une goultiére périphérique autour de la robe du réservoir et
favorser la caorosion par L stagnation des eaux de pluie. Dans ce cas, la banquefte sera re-profilée en
conservant |a pente initiale.
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Section 6—Inspection

6.1 General

Periodic in-service inspection of tanks shall bz performed as defined herin. The purpose of this inspeclicn is to assure
confinued tank integrity. | nspections. other than those defined in 6.3 shall be directed by an autharized inspector.

6.2 Inspection Frequency Considerations

621 Several factoes must be considered to determine inspecticn intervals for storage tanks. These include. but are
not limited to, the folloaing:

a) the nature of the product stored;

b} the results of visual maintenance checks;

¢) corrosion allowances and corosion rates;

d) corrosion prevention systams;

e} conditions at previous inspecbcas;

f) the methads and materials of construction ard repair;

g) the location of tanks, such as those in isclated or high risk areas;

h) the potential risk of air or water pcliuticn;

i) leak detecticn systems;

j) change in operating mode (e.g. frequency of fill cyding, frequent grourding of fioating roof support legs);

k) jurisdictional requirements;

1) changes in service {including changes in water bottoms);

m)the existence of a double bottom or a release prevention bamer.

6.22 The interval between inspections of a tank (both intemal and extemal) should be determined by its service
history unless spectsl reasons indicate that an earlier inspecticn must be made. A history of the service of a given
tank or a tank in similar service (preferably at the same site) shoukl be available so that complete inspections canbe
scheduled with a frequency commensurate with the comasion rate of the tank. On-steam, nondestructive
examination methcds shall be considered when estatlishing inspection frequencies.

6.2.3 Jurisdictional regulations, in some cases, contol the frequency and interval of the inspections. These
regulations may include vapor loss requirements, seal condition, leakage, proper diking. and repair procedures.
Knowledge cof such regulations is necessary to ensure cormpliance with scheduling and inspection requirements.

6.3 Inspections from the Outside of the Tank

63.1 Routine Inservice Inspections

6.3.1.1 The external condition cf the tank shall be monitcced by close visual inspection from the ground on a routine
basis. This inspection may be done by ownerfoperator personnel, and can be done by other than authorzed

E-1
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inspectors as defined in 3.4. Personnel performing this inspection should be knowledgeable of the storage factity
aperations, the tank. and the characterstics of the product stored.

6.31.2 Theinterval of such inspections shall be consistent with conditicns atthe particidar site. but shall not exceed
ane month.

63.1.3 This routine in-service inspecticn shall inciude a visual inspection of the tank’s exterior surfaces. Evidence of
leaks; shell distortions; signs of settfement: cormosion; and conditon of the foundation. paint coatings. insulation
systems, and ap purtenances shouid be documented for follow-up action by an authorized inspector.

6.3.2 Extemnal Inspection

6.3.2.1 All fanks shall be given a visual extemnal inspection by an authorized inspector. This inspection shall be
called the extemal inspection and must be conducted at least every five years or /4 years (where is the
difference between the measured shell thickness and the minimum required thickness in mils. and is the shell
corrosion rate in mils per year) whichever is less. Tanks may be in operation during this inspecton.

6322 Insulated tanks need to have insulation removed only fo the extent necessary to determine the condition of
the exteqor wall of the tank or the roof.

6.3.23 Tank grounding system components such as shunis or mechanical connections of cables shall be visually
checked. Recoatnended practices dealing with the prevention of hydrocarbon ignition are covered by AP1 2003.

6.3.3 Ultrasonic Thickness Inspection

6.33.1 External, ultrasonic thickness measurements of the shell can be a means of determining a rate of uniform
genecal corrosion while the tank is in service, and can provide an indication of the integrity of the shell. The extent of
such measurements shall be determined by the eaner/operator.

6.3.3.2 When used, the ultrasonic thickness measurements shall be made at infervals not o exceed the following.

a) When the corrosion rate is nat known, the maximum interval shall be five years. Corrosion rates may be estimated
from tanks in similar service based on thickness measurements taken at an interval not exceeding five years.

b) When the comrosion rate is known, the maximum interval shall be the smaller of 2 years (where is the
difference between the measured shell thickness and the minimum required thickness Tn mils. and  is the shell
corrosion rate in mils per year) or 15 years.

63.33 Intemal inspection of the tank shell, whesd the tank is out &f service. can be substituted for a program of
external ultrascnic thickness measurement if the intemal inspection interval is equal to or less than the interval
required in 6.3.3.2b).

63.4 Cathodic Protection Surveys 1

6341 Where exterior tank botom comrosicn is controlled by a cathedic protection system, perfodic surveys cf the
system shall be conducted in accordance with AP| 851. The ownerloperstor shall review the survey resuits.

6.3.42 The owner/operator shall assure competency of personnel performing surveys.
6.4 Internal Inspection

641 General

64.1.1 Intemal Tnspection is primarily required to do as foliows.

a) Ensure that the bottom is not severely comoded and leaking.
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b) Gather the data necessary for the minimum bottom and shell thickness assessments detaied in Section 4. As
applicable. these data shall dso take into account exemal ultrasonic thickness measurements made during in-
sefvice inspections (see 0.3.3).

c) ldentify and evaluate any tank bottom setllement.

6.4.1.2 All tanks shall have a formal intemal inspection conducied at the intervals defined by 8.42 The
authorized inspector shall supervise or conduct a visual examination and assure the quality and completeness of
the nondestructive examination (NDE) results. If the internal inspection is required solely for the purpose of
determining the condition and integnity of the tank bottom, the intemal inspection may be accomplished with the
tank in-seyvice utilzing various ultrasonic robotic thickness measurement and other on-stream inspection
methods capable of assessing the thickness of the tank boltom. in combination with methods capable of
assessing tank bottom integrity as described in 4 4.1. Elechomagnetic me thods may be used to supplement the
on-stream wirasonic inspection. If an in-service inspection is selected. the data and information collected shall be
sufficient to evaluate the thickness. corrosion rate. and integrity of the tank bottom and establish the intematl
ins pection interval, based on tank botiom thickness. corosion rate, and integrity. utifizing the methods included in
this standard.

6.4.2 Inspection Intesvals
Initial and subsequent inspection intervals shall be in compliance with the requirements of6.4.2.1 and 6.4.2.2.

For existing tanks, tank ownerfoperaiors shall review the intemnal inspection interval and be in compliance with this
section within 5 years from date of first publication of AP 6898. Fourth Edition. Addendum 2, January 2012.

6.4.24 Initial Insemal Inspection Interval

The inttial intemal inspection intervals for newly constiuczed tanks or existing tanks with a newly installed bottom shalt
be established either per 6.4.2.1.1 or 8.4.2.1.2. Atematvely. the next iniemnal inspaction interval for existing tanks
where a new bottom has been installed may be determined per 8.4.2.2.1 all the following conditions are satished.

a) Inspection data has been obtained from the previous tank batiomn.

b) Inspediion data obtained is deemed applicable to the new tank bottom or cocrosion rates (product or soil side) for
the new tank boltom are not expected to be greater than the corroston rates of the previous tank bothom.

c) Canosion rate applicability to the new tank bottom shall be verihed by a storage tank engineer experienced in
matenals or conosion or by consulting with sppropriate specialist.

d) The ownesjoperator shall agree and follow the guidelines in 6.4.2.2 in order to use the subsequent intemal
inspecton interval as the next inspection interval for the new tank bottom.

64211 The interval from initlal service date until the first intemal inspection shall not exceed 10 years unless a
tank has one oc more of the leak prevention. detection, corrosion mitigation, or containment safeguards listed in Table
6.1. The maxdmum intial intemal inspection interval shall be based on 10 years plus incremental credits for the
additional safeguards in Table 6.1, which are cumwiative.

The initial intemal inspection interval shall not exceed 20 years for tanks without a Release Prevention Barmier, or 30
years for tanks with a3 Release Prevention Bamier.

The limits of Table 4.4 do not apply when establishing the imibal internal inspection interval in accordance with Secton
6.4.2.1.1 and Table 6.1.
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Appendix V. Sludge treatment

I- Introduction and current situation

Electricit¢ Du Liban (EDL) is the public utility of Lebanon and owner of Zouk and Jieh
reciprocating engines' power plant existing at Zouk (10 engines) and at Jieh (4 engines). All the
reciprocating engines are currently working on heavy fuel oil, ISO 8217, called grade B. The
filtration of HFO grade B by centrifugal filters produces an amount of sludge composed mainly of
solid sediments, fuel and water.
The current situation is as follow:

- The quantity of sludge is of around 100 m* per month at Zouk RE, and around 40 m’ per

month at Jieh RE.

- Thedensity of sludge is of around 0.99.

The composition of the sludge produced by the centrifugal separators of reciprocating engines is
approximately as follow:

- Water : between 15 and 50% wit.
- Solid sediment : between 2 and 4% wt.
- Ash after burning  : between 0.3 and 1.5% wt.

The Owner is seeking to treat the sludge in order to separate fuel from water and solid for re-burn in
EDL power plant units and to dispose of water and solid sediments according to Lebanese and
international norms and standards. The recovered fuel shall be transferred at the Operators cost to
Owner tanks existing at Zouk and Jieh power plants. The water shall be discharged to the sea
following its environmentally friendly treatment, and solid waste (sand, others) shall be
accumulated in special tanks (barrels, cubic tank, others) and then shall be disposed by
environmentally friendly techniques.

Table 1 shows the composition of two samples of sludge, produced by the centrifugal filters of the
RE engines of the power ships that were previously operating at Zouk and Jieh. The shown
compositions shall be indicative and bidders are invited to take more than two samples of sludge
before their methodology submissions to analyse for all deemed necessary contents, on their own
cost, in order to establish their proper technical solutions.

Table 1: Sludge composition sumples.

Method Result 1 Result 2
Density Kg/L at 15°C ASTM D 4052 0.999 0.989
Kinematic  viscosity at
50°C (cst) ASTM D 445 125 415
Flash point °C ASTM D 93 >110 >110
Ramsbottom carbon
residue wi% ASTM D 524 5.6 7.86
Sulfur wt% ASTM D 4294 0.56 0.66
Sediment by extraction ASTM D 473 1.93 0.390
Towt
Ash %owt ASTM D 482 0.310 0.655
Water by distillation %v/v ASTM D 95 57.0 16.2
Water & sediment %v/v ASTM D 1796 60.0 17.0
Asphaltene %wt IP 143 2.15 2.23
Gross  calorific  wvalue ASTM D 4868 24.65 3508
Gl/ton
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The Operator should get the approval of the Ministry of Environment for the disposal method
at the award of the Contract, on his own cost.

I1-

Instructions to Follow

Scope of works

For Zouk PP:

The following scope of work is to be done whenever the tank is full for duration of 6 years:

1.
2.
3.

Evacuation of the tank and treatment of the sludge.

Recovery of fuel from treated sludge and soil.

Environmentally friendly disposal of water and solid waste according to Lebanese and
international norms and standards.

Treatment of the surrounded area of the tank: polluted sand and soil.

Performing all necessary site inspections in order to ensure safety during all works
according to national and international norms and standards.

For Jiyeh PP:

The following scope of work is to be done whenever the tank is full for duration of 6years:

Evacuation of the tank and treatment of the sludge.

Recovery of fuel from treated sludge and soil.

Environmentally friendly disposal of water and solid waste according to Lebanese and
international norms and standards.

Treatment of the surrounding area of the tank: polluted sand and soil.

Performing all necessary site inspections in order to ensure safety during all works
according to national and international norms and standards

The environment impact assessment EIA study of the sludge treatment should be incorporated in
the Environmental Audits reports.

OPERATION & MAINTENANCE OF THE RECIPROCATING ENGINE
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Supplies

1. Detailed procedure of tasks on site for Owner validation.

2. Supply of all necessary related needed equipment: pumps, valves, fluid counter, tanks,
others. Specifications and characteristics of the used equipment and products should be
approved by the Owner prior to installation.

Insurance of working personnel on site.

Detailed schedule of tasks.

Daily report of works.

Detailed tests of needed chemical products, recovered fuel, water, chemical products, others.

oS AW

III- Constraints

1. The Operator shall be responsible for ensuring the implementation of applicable standards
and codes for all the phases: treatment method, tests, safety etc.

2. Applicable codes and standards: The Operator should submit a list of standards and codes to
be implemented during all the phases of the project (treatment, water disposal, solid
disposal, tests, etc I)

3. The disposal of water and solid waste should be according to Lebanese and international
norms and standards. Wherever discrepancies arises between international standards and
Lebanese regulations, these latter shall prevail.

4. The specifications of the recovered fuel shall meet the specifications of the contractual fuel
oil as per the appendix V.Iwith an allowed deviation of +/-10%.

5. All sludge treatment works should be done on sites unless requested otherwise by the
Operator and approved by the Owner. All needed equipment and tools should be installed on
sites at Zouk and Jiyeh.

6. All required electromechanical works necessary to transfer the sludge intended for treatment
from the storage tank to the treatment infrastructure are the responsibility of the Operator
and subject to the approval of the Owner.

The scope of work is indicative but not limitative. The Operator bidder has to carry out all needed
works for a successful completion of the treatment and to the satisfaction of Zouk and Jiyeh Power
Plant management.

IV- Measurements and guaranteed value

The bidder shall perform analyses of 2 samples (minimum) of sludge, one from the top and one
from the bottom of the tank, before their offers' submissions to analyse for all deemed necessary
contents, at their own cost, in order to establish their proper technical solutions. EDL will submit
the gross calorific values of the sludge at Zouk and Jiyeh plant. These values will be considered as
base calorific values. The test for calorific value shall be done in the Industrial Research Institute
(IRI), Lebanon, at the cost of EDL, and from a sample approved by all bidders and distributed to
each of them. The test shall be done as per ASTM method D4809.

From the obtained results, the bidder shall indicate in his offer the range of percentages in weight
(%ow) of fuel oil that may be recovered. The lower value of the indicated range shall be
considered for price comparison, and shall be named “base guaranteed value™.
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The “base guaranteed value” submitted in the offer shall be substantiated by proper documents,
evidences, experiences, feedbacks of contracts awarded

Moreover, after the award, and prior to each treatment cycle (including the first one), the operator
shall perform analysis of sludge for all deemed necessary contents at the IRI or by using a pilot
equipment on site, and the weight percentage of fuel to be recovered (guaranteed) shall be
considered equal to the outcome of the following formula: (The gross calorific value shall be done
as per ASTM method D4809)

Current Guaranteed % fuel to be recovered = base guaranteed value * Current Gross
calorific value / base calorific value

The current guaranteed % fuel to be recovered shall be named “Cycle guaranteed”.

After each treatment cycle, the operator is requested to prove the conformity of the recovered fuel
oil, comparing to appendix V.I, by analysing and testing at the IRI or by using a pilot equipment on
site.

V- Methodology, work Plan and deliverables

The bidder'sproposal should include a detailed description of the methodology and work plan for
performing the tasks in conformity with the above scope of work and measurements, provided that
the required methodology and work plan shall reveal, but not limited to, the time schedule and
staffing in relation to the required tasks, the equipment intended to be used and all necessary tasks
on site.

In this regard, the bidder shall specify in his proposal the duration, staffing and the organizational
chart of the project, for all the tasks above.

VI- Time schedule and project duration

The bidder has to submit a comprehensive time schedule (on Microsoft project or Primavera, soft
and paper copies), from the date of contract award till end of the works, showing the critical path,
and the key milestones, as for the supply, delivery and commissioning activities. The time schedule
should include clearly the milestones and the key tasks that they need an approval from EDL.

The duration of the works according to the above scope of works shall not exceed 45 calendar days
for Zouk PP, and 7 calendar days for Jieh PP for each treatment cycle.

The frequency of works is twice per year, each 6 months and for 6 years, or for 13 cleaning and
treatment cycles for Zouk PP, and approximately once every 2 months for Jieh PP.

The countdown of time will start from the handover of the tank by EDL to the Operator each time
prior to treatment.

VII- Delay in completion of works

If the Operator fails to deliver the works within the contractual execution times according to section
VI, a penalty of 1/500 of the sludge treatment price shall be applied for each day of delay.
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VIII- Defect Liability Period

IX- Liquidated damages

If the Operator fails to recover the guaranteed percentage of fuel oil, liquidated damages shall be
applied according to the following;:

“Average fuel oil price” for each ton of fuel oil non-recovered according to the calculation of
the “Cycle guaranteed”.

The average price of one ton of fuel oil shall be calculated as the average for six months,
where the last day of the said six months is the day of each treatment start, therefore, for each
treatment cycle, the average price is based on the six months just before the said treatment.
The general directorate of oil will be the official source for the price of fuel oil.

The liquidated damages shall be calculated after each cycle treatment and applied on the
corresponding cycle treatment for Zouk RE. For the first cycle treatment, it shall be deduced from
the payment of the second cycle treatment. The operator gains no bonus for any positive deviation
from “cycle guaranteed™ for Zouk RE.

For Jieh RE, each six months, the liquidated damages shall be calculated and based on cumulative
calculations. The operator gains no bonus for positive deviations; however, the operator can remedy
one cycle treatment by another within the said six months.

For case of deviation (more than 10%) in specifications between the recovered fuel oil and those in
appendix V.I (except viscosity: maximal limit value is 380 cst at 50°C), mainly for ash, viscosity
and water content, liquidated damages will be applied according to the following formula:

LD = ((Resultant viscosity at 50°C —418)/ 418) * Qty of deviated fuel oil (tons) * 10 USD
LD = (Resultant percentage of water and sediment - 1.65) * Qty of deviated fuel oil (tons) * 500
USD/100.

LD = (Resultant percentage of ash -0.165) * Qty of deviated fuel oil (tons) * 2000 USD/100
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Appendix V.I. Heavy Fuel Oil specifications in the power plant

Page 62/71

Test Method Unit Rejected Value
Density @ 15°C | ASTM D129, 4052 (ke/7 >0.991
Flash point Pensky Martens [’ C] <66
closed Cup °C ASTM D3
Pour point | ASTM D97 [°C] >30
Viscosity @ 50°C | ASTM D445 [cSt] <92 or > 240

Water by distillation | ASTM D95 (% vol] >0.5
Water and Sediment | ASTM D1796 (% vol] >1.5

Ash | ASTM D482 (70 wt] >0.15

Sediment | ASTM D473 (%0 wt] >0.2
Sulfur | ASTM D129, 4294 (%0 wit] >1
Carbon residue | ATSM D524 (%o wt] >18
Asphaltenes | IP 143 (%o wt] >5
Sodium | ASTM D5863 [mg/kg) >45

Vanadium | IP283 [mg/kg) >135
Heat of combustion gross | ASTM D4809 (Ml/kg) <41
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Appendix VI. Status of each DE and plants

I- Description and main components

The main components/Systems that shall be assessed are:

Diesel engine:
® 4 x MAN Diesel and Turbo (MDT) type 18V48/60, Speed 500rpm, Standard ISO
rating: 18,900 kW, Generator voltage and frequency: 11 kV, 50 Hz.
e 10 x MAN Diesel and Turbo (MDT) type 18V48/60, Speed 500rpm, Standard ISO
rating: 18,900 kW, Generator voltage and frequency: 15 kV, 50 Hz.

Main components:

e Tanks:
HFO Storage Tank. -
DO storage tank.
HFO service tank.
HFO buffer tank.
LO storage tank.
LO drain tank.
Sludge storage tank.

® Mechanical auxiliary unit per engine:
Main lube oil cooler.
HT preheater (steam).

e Lube Oil Unloading, Storage and Transfer:
LO storage tank.
Used lube oil tank.

® Main Lube Oil system, per engine:
LO separator preheater (steam).
e Seawater Water system:
Sea water pumps.
Fresh water generator pump.
e Cooling Water system, per engine:
HT radiator coolers.
LT radiator coolers.
e Hot Water system:
Primary hot water heaters, per engine.
Service and Make-up Water system.
Service Water tank.
Reverse Osmosis unit.
Demineralized water tank for steam system.
Cooling water drain tank.
e Compressed Air system:
Starting air compressors.
Starting air receivers.
Control air receiver.
Service air compressor.
Service air receiver.
e Combustion Air system:
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Combustion air silencers.

Exhaust system, silencers.

Water Heat recovery and Steam system.
Exhaust Gas Steam Boiler, per Engine.
HP steam drum.

LP steam drum.

Feed water tank.

Vapor condenser.

Steam turbine Generator.

Air cooled condenser.

Oily Water and Oil Sludge Treatment System.
Boiler Wash Effluent System.

Fire Fighting and Detection System.
Powerhouse Pressurized Ventilation System.
Black Start Generator.

Indoor/Outdoor Substation.

150 kV Gas Insulated Switchgear.

Step up transformers.

Generators.

Generator Neutral Earthing System.

11 kV Indoor Switchboard.

15 kV Indoor Switchboard.

Station Auxiliary Transformer.

LV Switchboards.

DC Systems.

Lighting and Small Power System.
Earthing and Lightning Protection System.
Distributed Control System (DCS).
Operator stations.

Operator/Engineering station.

Control Panels.

UPS System.

Civil and Buildings including Roads.
Auxiliary Boiler.

Incinerator.

Continuous Emission Monitoring System (CEMS).
Store Inventory.

HFO separators
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II- Aggregated running hours, consumption and energy production of each DE
ZOUK

. . Iss. Dep.:

Pt #: ]

: v g ID:

RD:
~ S
- reating:

Running Hours DE#1 Hours 32,374.00 32,374.00 0
Running Hours DE#2 Hours 32,037.00 32,037.00 0
Running Hours DE#3 Hours 21,891.00 21,891.00 0
Running Hours DE#4 Hours 27,291.00 27,291.00 0
Running Hours DE#5 Hours 26,519.00 26,519.00 0
Running Hours DE#6 Hours 28,711.00 28,712.00 1
Running Hours DE#7 Hours 32,598.00 32,598.00 0
Running Hours DE#8 Hours 30,736.00 30,737.00 1
Running Hours DE#9 Hours 30,727.00 30,727.00 0
Running Hours DE#10 Hours 25,644.00 25,645.00 1
Running Hours STG Hours 34,536.00 34,536.00 0
Power Generation DE#1 MWh 235,652.50 | 235,652.50 0.000
Power Generation DE#2 MWh 222,418.20 | 222,418.20 0.000
Power Generation DE#3 MWh 91,655.00 | 91,655.00 0.000
Power Generation DE#4 MWh 147,375.70 | 147,375.70 0.000
Power Generation DE#5 MWh 160,848.90 | 160,848.90 0.000
Power Generation DE#6 MWh | 202,475.10 | 202,475.10 0.000
Power Generation DE#7 MWh 246,470.60 | 246,470.60 0.000
Power Generation DE#8 MWh 206,032.40 | 206,032.40 0.000
Power Generation DE#9 MWh 207,814.80 | 207,814.80 0.000
Power Generation DE#10 MWh 123,120.50 | 123,120.50 0.000
Power Generation STG MWh 119,164.50 | 119,164.50 0.000
Main Meter Import MWh 9,241 9,433 192.205
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Main Meter Export MWh 5,172,640 5,172,640 0.0000
Check Meter Import MWh 9,249 9,441 192.3000
Check Meter Export MWh 5,173,495 5,173,495 0.0000
BFT10 LV Incomer Energy Meter MWh 19,230,039 | 19,230,039 0.0000
BFT20 LV Incomer Energy Meter MWh | 19,930,373 | 19,930,373 0.0000
BFT30 LV Incomer Energy Meter MWh 27,737,256 | 27,835,127 97,870.900
BFT40 LV Incomer Energy Meter MWh 14,730,122 | 14,783,516 53,394.300
Auxiliary Consumption MWh 151,265.200
HFO Consumption DE#1 Litres 122’207’83 122'207'83 0
HFO Consumption DE#2 Litres 119'625’33 119'625'3(2) 0
HFO Consumption DE#3 Litres 82,256,664 82,256,664 0
HFO Consumption DE#4 Litres 101’863'12 101’863’12 0
HFO Consumption DE#5 Litres 98,955,920 98,955,920 0
HFO Consumption DE#6 Litres 106'918’12 106'918'12 0
HFO Consumption DE#7 Litres 121’120’62 121’120'62 0
HFO Consumption DE#8 Litres 116’410’32 116’410'32 0
HFO Consumption DE#9 Litres 115’711'1§ 115’711’12 0
HFO Consumption DE#10 Litres | 98,359,160 98,359,160 0
Total HFO Consumption Litres 0.0
LFO Consumption DE#1 Litres 227,530 227,714 410
LFO Consumption DE#2 Litres 150,777 151,015 390
LFO Consumption DE#3 Litres 113,563 113,851 425
LFO Consumption DE#4 Litres 54,267 54,267 0
LFO Consumption DE#5 Litres 156,543 156,543 0
LFO Consumption DE#6 Litres 184,583 184,642 360
LFO Consumption DE#7 Litres 176,287 176,581 380
LFO Consumption DE#8 Litres 155,981 156,236 460
LFO Consumption DE#9 Litres 209,252 209,674 425
LFO Consumption DE#10 Litres 124,383 124,603 390
LFO Consumption for BSDG Litres 1,260 ‘
LFO Consumption for Aux. Boiler Litres 4,500 ‘
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LFO Consumption for Others Litres 600

Total LFO Consumption Litres 9,600.00

Iss. Dep
. (o) MEP.OEG
fAEAE
RERIIT R
;‘? S 515 mm'n ﬁf rx«ml
. YRSy J17] | K, ok

Running Hours

H
DE#1 ours 31,395.00 31,395.00 0
Running Hours
DE#2 Hours 31,345.00 31,346.00 1
Running Hours

H . .
DEH3 ours 30,190.00 30,190.00 0
Running Hours

H . .
DEH4 ours 30,473.00 30,473.00 0
Running Hours Hours 23,476.00 23,476.00 0
STG
Power Generation DE#1 MWh 212,415.50 212,415.50 0.000
Power Generation DE#2 MWh 211,227.60 211,227.60 0.000
Power Generation DE#3 MWh 199,364.20 199,364.20 0.000
Power Generation DE#4 MWh 193,070.90 193,070.90 0.000
Power Generation STG MWh 48,810.10 48,810.10 0.000
Total G

otal rf:ss MWh 0.000

Generation
Total Net MWh -77.637
Generation
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Main Meter

MWh 7,587.70 7,743.90 156.2000
Import
Main Meter Export MWh 2,224,538.60 2,224,538.60 0.0000
Check Meter MWh 7,584.30 7,740.50 156.2000
Import
Check Meter Mwh 2,224,013.30 | 2,224,013.30 0.0000
Export
BFT10 LV Incomer Energy Meter MWh 12,807,351.80 12,884,988.60 77.6368
BFT20 LV Incomer Energy Meter MWh 24,851,821.10 24,851,821.10 0.0000
Auxiliary Consumption MWh 77.6368
LFO Consumption DE#1 Litres 119,840,708.00 | 119,840,865.00 157.0
LFO Consumption DE#2 Litres 119,196,892.00 | 119,197,054.00 162.0
LFO Consumption DE#3 Litres 116,097,391.00 | 116,097,391.00 0.0
LFO Consumption DE#4 Litres 116,635,806.00 | 116,635,973.00 167.0
Total LFO Consumption Litres 486.0

III- Full documentation of the component OEM documents

All technical documentation of the engines and the Operating instructions are presented
in the tabulated files in the attached .xml database.
To open the documents use Internet Explorer and open Index.htm (make sure you enable

pop up at the start up).
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I- Historical O & M information

For each site the following documents are available recording all the historical operation and
maintenance performed on the each plant (Zouk, Jieh).

List of .pdf documents available on CD for Zouk:

Zouk Yearly reports

2017 2018 2019 2020
Annval Zouk report Annual Zouk report Annval Zouk report Annual Zouk report
2017.pdf 2018.0df 2019.0df 2020.pdf

Zouk monthly re orts 2021
Zouk Jan Zouk Feb Zouk March Zouk April Zouk May
2021. I 2021, 2021, I 2021 i 2021 I

List of .pdf documents available on CD for Jieh:

Jieh Yearly reports
2017 2018 2019 2020
Annval Jieh report Annual Jieh report Annusz! Jieh report Annval Jieh report
2017.0df | 2018.0df | 2019.pdf 2020.0df

Jieh monthly reports 2021
Jieh Jan 2021.pdf  Jieh Feb 2021pdf  Jieh March Jich April Jich May
2ozl 7 2021. 2021 ¥
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Appendix VII. Punch List

Remaining Main Punch List items according Original Punch List Log - Zouk

] Punch List Item Description
Spare Step-up Transformer to be supplied (Scope of supgly ELS, Amendment 1 - Emplaoyers Clarifications Q21,

12 ass).

2.3 NCR 19 (BWSC proceeded by the purchasing and installing the fuel treat t without considering the
Employer's Rep ative'sc ts and design review in regard to this system)

2.5 NCR 38 (BWSC proceeded by the purchasing and supply of the air conditioning system without considering
the shortcomings highlighted by MVV decon to BWSC submittal 0537_1ps )

2.8 NCR 48 (The room temperature in the control room i above human comfoit zone {23 deg. C) when the AC s
running during summer time.)

4.4.3.48 | 8461 Blow Down Tank Units 1 &2, {«200QLC11 & +200QLC12)
4 General cleaning and touch-up paint

4.4.3.61 | 8891 Vacuum Ejector Condenser. «Z00MAI21
1 NOS regarding valve or no valve. Waiting response from BWSC DK

4.6.18 2- Part of AC system hastobe tested when plant is at full load ref. 2007.FQ-S94-491

4.6.19 3 - The AC system Is subject to a Non Conformance Report no 38 and 48
Missing items listed at Annex-DZ and on the Physical Handing-Over check sheets to be provided.

5.1

6.1 Non-compliances tisted at Annex-EZ to be rectilied.
The First stage ofhandlng over is when BWSC handover the sealed containers guarantecing the content of
each container.

71 The second and final stage is when the gas conversion kits are due lor re-preservation, at that time each item
will be handed over to and verified by EOL

9.1 Physical handing over deficiencies shall be rectified.

Remaining Main Punch List items according Original Punch List Log - Jiyeh

] Punch List item Description
Spare Step-up Transformer to be supplied (Scope of supply ELS, Amendment
1.2 1 - Employers Qlarifications Q21, QS8)..
2.1 NCR-025
4.6.3 fuel Oil System - Item 1 - Digital pulse signal from LFO Unioading Pump unit faulty
613 Ventilation System
- The AC system is subject to a non-conformance report
5.1 Missing items listed at Annex-C to be provided.
6.1 Non-complianceslisted at Annex-D to be rectified.
The First stage of handing over is \wwhen BWSC handover the sealed containers guaranteeing
1 the content of each container.
’ The second and flnal stage is when the gas conversion kits are due for re-preservation, at
that time each item will be handed over 10 and verifled by EDL.
Physical handing over deficiencies be rectificd. including but not limited 1o provision of
9.1 missing consumables required for compliance with Sub-Clause 5.3 of the MoEW Technical

Snecifications.
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Appendix VIII. Warranty Claims

Cln: E1
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1. SCOPE OF WORKS

These technical specifications, related to the operation and maintenance of the facilities in Zouk
& Jiyeh medium speed reciprocating engine power generation units, prescribes the O&M Ser-
vices offered by the Operator for a total period of 72 (seventy two) months. The operation and
maintenance of the power generating plant shall be for:

1. Simple cycle mode in modular operation
1. Combined cycle mode in modular operation

The Operator shall be responsible for Operation and Maintenance of buildings, sets of engines
and generators, fuel storage and handling system, waste heat recovery system including steam
turbine generator (STG) and exhaust gas boilers, electrical auxiliary and mechanical auxiliaries.

The Operator shall provide a complete and permanent operation and maintenance staff for the
Facilities as per attached tables presented in the Operator's offer and in accordance with the
B.0.Q. Additional specialists, technicians and workers shall be provided whenever deemed nec-
essary (e.g.: 30000-40000 overhauls, minor inspections, shutdown, etc.), the cost of whom are
included in the Contract price.

2. TECHNICAL SPECIFICATIONS

The Zouk & Jiyeh medium speed reciprocating engine power plants subject to the Services cov-
ered by these technical specifications consist of:

2.1 General
[

Climate Mediterranean — coastal Mediterranean — coastal
climate with salt laden at- climate with salt laden at-
mosphere mosphere

Altitude above mean sea level 20 m asl. 6 m asl.

Ambient pressure 1,011 bar 1,012 bar

Ambient temp., heat rate reference  25°C 25°C

Ambient temp., output reference 38°C 38°C

Ambient relative humidity 60% RH 60% RH

Fuel ref, LCV 40.7 MJ/kg 40.7 MJ/kg

Power factor at generator terminals 0.8 lagging 0.8 lagging

2.2 Plant Main Data

Diesel engine 4 x MAN Diesel and 10 x MAN Diesel and
Turbo (MDT) Turbo (MDT)
type 18V48/60 type 18V48/60

Diesel engine speed 500 rpm 500 rpm

Standard ISO rating 4 x 18,900 kW mech. 10 x 18,900 kW mech.
(100% MCR) (100% MCR)

Generation voltage and frequency 11 kV, 50 Hz 15 kV, 50 Hz

Cooling type, engines Radiator coolers Radiator coolers

Cooling type, STG unit Air cooled condenser Air cooled condenser
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*

Engine hall ventilation concept

Pressure ventilation

Pressure ventilation

Engine configuration

Engine driven LO pump
and electrically driven
LT/HT CW pumps

Engine driven LO pump
and electrically driven
LT/HT CW pumps

- Plant configuration

With WHR boilers and
common STG

With WHR boilers and
common STG

Fuel type

NG / FO dual fuel

NG / FO dual fuel

2.3 Indicative Data (As Guarantee Data at the inauguration of the plants)

erance 1.5%

Com -onent i Jiyeh |

Total Plant Electrical Output, incl. 79,967 kWe 198,000 kWe
STG unit

Total Plant Electrical Output, excl. 74,460 kWe 186,146 kWe
STG unit

Average Unit Electrical Output, 19,992 kWe 19,800 kWe
incl. STG unit, tolerance 0.5%

Average Unit Electrical Output, 18,615 kWe 18,615 kWe
excl. STG unit

Plant Heat Rate, incl. STG unit, tol- 7,462 kl/kWe 7,440 kJ/kWe

Plant Heat Rate, excl. STG unit

8,033 kl/kWe

7,926 kJ/kWe

Auxiliary consumption

(avg. of all)

operation incl. STG 1,356 kW 3,277 kW
operation excl. STG 1,036 kW 2,342 kW
Transformer losses

step-up transformer loss (avg. of 0.485% 0.480%

an i ] I
station auxiliary transformer loss 0.90% 0.90%

Lubricating oil consumption per

unit, tolerance 0%

11.4 kg/operating hour

11.4 kg/operating hour

Exhaust gas emissions @ 15% O,

NO,, tolerance 0.3 w%

max. 2,000 mg/Nm’

max. 2,000 mg/Nm3

SO,

approx. 585 mg/Nm3

approx. 585 mg/Nm’

PM,, tolerance 0.04 w%

max. 50 mg/Nm®

Noise emission, 1 m outside the
ower house

<80 dB(A)

max. 50urrlg/Nm3

<80 dB(A)
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2.4 Fuel system

HFO Storage Tank 2x 5,500 m3 2 x 14,000 m3
DO storage tank 125m’ 300 m’
HFO service tank 200 m? 450 m’
HFO buffer tank 30m’ 75 m’

LO storage tank 50 m’ 120 m?
LO drain tank 25m’ 40 m®
Sludge storage tank | 2 x40 m? 2x75m’

2.5 Main components with indicative data
|

Mechanical auxiliary unit per engine

Main lube oil cooler 2,412 kW 2,412 kW
HT preheater (steam) 250 kW 250 kW
Lube Oil Unloading, Storage and Trans-

fer

LO storage tank 50 m® 120 m’
Used lube oil tank 25m’ 40 m’
Main Lube Oil system per engine

LO separator preheater (steam) 107 kW 107 kW
Seawater Water system

Sea water pump 2 x 34 m’/h 2 x 64 m*h
Fresh water generator pump 1.5 m*h 3m’/h
Cooling Water system per engine

HT radiator cooler 6,900 kW 6,900 kW
LT radiator cooler 3,930 kW 3,930 kW
Hot Water system -

Primary hot water heater, per engine 1,000 kW 1,000 kW
Service and Make-up Water system

Service Water tank 50 m’ 100 m®
Reverse Osmosis unit 2 m’h Sm’h
Demineralized water tank for steam 10 m’ 25 m’
system

Cooling water drain tank Sm’ 5m’
Compressed Air system

Starting air compressor 2 x 180 Nm*/h 2 x 180 Nm’h
Starting air receiver 2x3 mj 5x3m’
Control air receiver 2m’ 2x2m’
Service air compressor 150 Nm’/h 300 Nm’/h
Service air receiver 2m’ 2m’
Combustion Air system

Combustion air silencer 4 x 47 dB(A) 10 x 48 dB(A)
Exhaust system o

silencer - 4 x 48 dB(A) 10 x 49 dB(A)
Water Heat recovery and Steam system 4 10
Exhaust gas steam boiler, per engine 1 , 1

HP steam drum 6m’ | 6m’
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Indoor / Outdoor Substation
150 kV Gas Insulated Switchgear 1
150 kV Air Insulated Switchgear . 1

LP steam drum 4 m’ 4 m’
Feed water tank , 22 m’ 48 m’
Vapor condenser | 450 kW 1,000 kW
Steam turbine

Generator 6,880 kW 14,800 kW
Air cooled condenser 20,000 kW 47,200 kW
Oily Water and Oil Sludge Treatment ] ]
System

Boiler Wash Effluent System 1 1

Fire Fighting and Detection System 1 1
Powerhouse Pressurized Ventilation Sys- 8 20
tem ‘

Black Start Generator 400 kW 400 kW

]

Step up transformer | 2x 11/150kV

4 x 15/150 kV

Generator 4

10

Generator Neutral Earthing System 1
11 kV Indoor Switchboard 1

1

15 kV Indoor Switchboard

Station Auxiliary Transformer 4
LV Switchboards

DC Systems

1
4

Lighting and Small Power System

Earthing and Lightning Protection System

Distributed Control System (DCS)

Operator stations - 2
Operator/Engineering station 1
Control Panels

UPS System

Civil and Buildings Works including

Roads

HFO separator 3x36.4m’h

3. MAINTENANCE AND OPERATION CRITERIA

3.1 Maintenance Criteria and Scheduled Maintenance Plan

The maintenance philosophy proposed consists of:

4 X 66.9m>h

a) Daily Maintenance (Preventive maintenance), which covers routine testing to be performed

according to OEM instruction manuals on component/equipment;

b) Emergency Maintenance (Accidents maintenance repairs), which is a corrective mainte-

nance to be performed when failure occurs;

Yore - Gally 3yl lace (b GnSall CAS aall iliaay s

&
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¢) Scheduled Maintenance (Scheduled Inspections and major overhauls), which is a preventive
maintenance to be performed with component/equipment in shut-down conditions

Scheduled Maintenance is performed on the basis of a Preventive Maintenance Plan that covers,
in principle, the plant life. The Preventive Maintenance Plan is designed to keep planned una-
vailability within prescribed values.

The proposed Preventive Maintenance Plan should have the following objectives:

a) Optimize the useful life of the Facilities

b) Minimize the Facilities downtime and disruption

c) Minimize operation and maintenance costs consistent with Prudent Utility Practice

d) Minimize Facilities and capacity degradation

e) Minimize the possibility of default under the Contract Agreement

f) Minimize the incident, severity and duration of Forced Outages and Partial Forced Outages.

The schedule of inspection shall be in accordance with Operation and Maintenance manuals of
the Construction Contract, see Annex Tab 1.

For each inspection a plan of NDT is applied; replacement of parts with spare parts is foreseen if
defects are found which cannot be reliably repaired or cannot be repaired within outage duration
specified.

Following major component repair and replacement intervals are foreseen:

r -

15,000 - 18,000
Cylinder liner and head 15,000 —18.000 80,000 — 100,000
Inlet valve 15,000 — 18,000 30,000 —40,000
Exhaust valve 15,000 — 18,000 30,000 — 40.000
10,000 - 12,000 30,000 - 40,000

15,000 -18,000
5,000 — 6,000 15,000 — 18,000

3,000 - 4,000 5,000 - 6,000

3.2 Operation Criteria and Liaising with EDL Beirut Dispatching Center

The operation will be carried out throughout 24 hours/day. The Operator shall liaise with the
EDL dispatching center in Beirut. Communication shall be done in an official manner. In order
to be taken into account from an official point of view, all the information concerning load or
grid issues that should be exchanged between the plant and the dispatching, should be received
through the EDL message book which is to remain in the substation control building. The sub-
station's operator will take care of this book.

These messages might be:

» from the plant to the dispatching (outgoing messages):

-

" to declare, within a minimum period of one week in advance, the planned outages,
substation isolation, etc.
- to declare the availability of any unit on standby,
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to declare the unavailability of any unit even if these ones are not needed or necessary
on the grid. .

to declare any abnormal events affecting any unit required by the dispatching: trip-
ping, load rejection, forced shutdown, partial loss of availability, starting up failure.

e  from the dispatching to the plant (incoming messages).

to order the start up or shut down of any unit.
to order the operations to be carried out on the network (substation isolation) espe-
cially in case of works or maintenance are performed on the transmission lines.

e Rules and procedures to be followed:

all outgoing and incoming messages should be documented in the shift's in charge
special logbook, in both English and Arabic, and in Arabic in the substation's operator
book.

the official and only way to exchange communication with the dispatching center is
by using the radio in the substation and recording the communication in the substa-
tion logbook.

all messages should be sent by the shift in charge only with his signature in substation
logbook.

The way of communication should be done as follows:

e Qutgoing message (from the plantto the dispatching):

-

the message to be sent is written in English by the Shift in Charge (SiC) in a special
logbook,

the translation in Arabic should be done by the Lebanese SiC or CCR operator in the
same logbook,

afterwards it should be submitted to the Substation operator,

who should in his turn transmit it to the dispatching center in the official manner:
written in the Substation logbook with SiC's name, then radio call.

In case of a planned activity, the message may be first submitted to the SiC by Opera-
tion Head or Deputy.

In case of abnormal conditions, the SiC may first require verbal consent from the
Power Plant superintendent or his representative, then follow procedure above.

e Incoming message (from the dispatching to the plant):

Received by Substation operator and written in the Substation logbook in Arabic,

Then to be transmitted by the Substation operator to the Lebanese SiC or CCR opera-
tor,

Written in Arabic then translated to English in the special logbook mentioned above.
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Moreover, the Operator shall liaise with the Lebanese Electric Network Control Center Contrac-
tor or equivalent as might be reasonable requested by the Owner.

3.2.1 Initial Services

The Operator shall:
- within 60 days from the commencement date, develop a Preventive Maintenance
plan,

- within 90 days furnish spare parts replacement / refurbishment program for the whole
Contract period.

- within 60 days prepare a comprehensive maintenance schedule covering the main
Units and all the Auxiliaries.

- as promptly as possible, provide tools, tackles and equipment required for O&M of
the plant except the tools listed in Annex 6.

3.2.2 Operational Phases
The Operator shall:

= ensure that the Facilities shall achieve and maintain the highest possible standard of capaci-
ty, availability and efficiency;

= operate the Facilities in accordance with the manufacturer's operation and maintenance
manuals and recommendations combined with the results of the condition monitoring sys-
tem;

= plan and carry out all O&M programs (including procurement of specialized services, pro-
curement of spare parts, performing or procurement of specialized tests, measurements etc.
for major, preventive and unplanned maintenance and for daily routine activities)

=  procure and maintain on site adequate stock of consumables and spare parts;

= at all times staff the Facilities with qualified operators and in accordance to the site O&M
organization structure shown in Annex Tab. 2;

« provide to the personnel, on a continuing basis and as necessary, training in operation,
maintenance and management of the Facilities;

- maintain legible records of plant operating performance data including operating hours and
equivalent operating hours and any measurement and record which may be required;

= advise the Owner about the fuel requirements;

= advise the Owner in a timely manner of those items or services which are not included in
approved O&M programs and which the Operator consider ought to be made available ac-
cording to the standards of a reasonable and prudent operator;

= carry out all the daily maintenance activities as defined in Clause 3.1 and including:
= Routine periodic and occasional inspection and testing of the

=  Facilities components/equipment.

=« Emergency maintenance and repair services.

= keeping of maintenance records and register of all equipment subject to inspections;
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establish and train firefighting, prevention and protection and first aid teams;

establish a system for review and update of operating and maintenance manuals and site
procedures.

establish an electronic format & database for issuing and providing all issued reports to the
Owner.

Carry out regular fire-fighting drills to ensure the operability of resources and first-response
teams.

Carry out operational test of the firefighting system in pressure and flow.
3.3 Training

3.3.1 Training (OPTIONAL)

If requested by the Owner, the Operator shall plan, organize and conduct a formal training pro-
gram for EDL's staff on all the activities and works necessary for the proper operation and
maintenance of all the facilities and to acquaint this staff with the specifics of their particular job
and functioning as a member of an operations and maintenance team. The number of EDL's staff
to be trained should be equivalent to the Operator's staff in such a way that the Operator submits
an offer — subject to the Owner's approval.

3.3.2 Periodical training of the Operator's staff (MANDATORY)

The operator shall perform every 1 year a training for entire technical staff related to safety is-
sues, firefighting issues, O&M practices. The training shall be terminated with an exam and a
certificate issued for the staff member. Training and exams (along with exams results) shall be
reported to the Owner in the Monthly Reports. On Owner's demand Operator shall submit a
schedule of training and exams, and if requested allow for Owner's presence in the training and /
or examination session. The first training and examination session shall be performed in the first
6 months after the Commencement Date.

3.4 Operation and Maintenance Manuals and Drawings

The Operator shall thoroughly review and provide written comments to the Owner on the Opera-
tion and Maintenance Manuals and Drawings developed for the Project. Criteria to be utilized in
the review includes clarity, technical correctness, complete coverage of required functions, com-
patibility with projected operation and maintenance staffing and planning, case of usage, expla-
nations of how a system works as well as the specific requirements of operation and mainte-
nance

The Operator shall resolve deficiencies in the Operation and Maintenance Manuals and drawings
after Owner’s approval.

3.5 EPC defect liability — Warranty Claims and Punch List

The O&M operator shall facilitate the work and coordinate with the EPC contractor whenever
this latter wants to make an inspection or intervention necessary to eliminate a defect relevant to
the EPC contract.

However, the tasks related to the Warranty claim and the Punch List are parts of the current bid-
ding document and will be priced by the Bidder.

b\'
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3.6 Initiation of Operation and Maintenance Responsibility

Take-over of a system means that the Operator is responsible for that system's operation and
maintenance. The Operator must have in place, at time of takeover, the personnel and proce-
dures for adequate operation and maintenance of that system.

The Operator assumes total liability for any failure of a system to perform its design function
due to improper operation and maintenance of that system.

Should a system receive improper operation or maintenance, the Operator shall repair or replace
any and all damaged components to restore the system to the state at take-over.

3.6.1 Stock Inventory

Within 60 days from the commencement date, the Operator, shall prepare an inventory of all
material, tools, equipment and spare parts stock to determine consumption during the prior phas-
es of the project (the list of spare parts and consumables available in the spare stock at the mo-
ment is attached as Annex 2A & 2B), and what additions to the current inventory are necessary
to bring the stock up to the desired levels. The Operator shall procure all spare parts required to
be held in stores, to ensure safe and efficient continuous operation and maintenance of the facili-
ties, for the period of the Contract. The price of spare parts procurement shall be included in the
Contract.

Moreover, the Operator shall, before the planned termination of the contract by 60 days, procure
all the missing spare parts to match the spare part stock to that supplied as a part of the Con-
struction Contract (the list of spare parts and consumables required before contract termination
is attached as Annex 2A & 2B. The Operator is however released from this obligation in case of
contract termination by EDL.

The inventory levels of materials, tools, equipment, and spare parts (as well as of consumables)
shall be developed based upon consultation with the Owner. These levels shall be based upon
the anticipated usage as well as the desired reserve necessary to support the availability/ reliabil-
ity of the Facilities.

The Operator shall also use, and if necessary further develop, an existing computer software in
the power plant (ABB DCS system Industrial™ 800xA System software) for the sake of an in-
ventory tracking and reorder system to ‘provide timely and cost-effective re-supply of needed
items. The Operator shall organize the inventory according to the KKS system.

The Operator shall strictly adhere to a procedure that ensures a fully transparent view at the
spare parts stock at any time.

The Owner is entitled to check anytime the status of any spare part whether it is on stock or on
order, this applies to both the spare parts listed in Annex 2A & 2B & any additional spare part
requested by this contract.

3.7 Operations

The Operator shall initiate and maintain operational records to include fault and reports, log
sheets and records of all consumables used. The Operator shall provide adequate supervision of
all operations functions to ensure that the operations procedures are followed. Supervision shall
be provided for all Facilities shifts.
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The Operator is charged with obtaining optimal performance of the Facilities given the operating
parameters set by the Owner. To achieve this optimal performance, sufficient monitoring shall
be done by the Operator to detect potential problem areas, correct or minimize the impact of the-
se problems and restore full operational capability as soon as possible.

The Operator should offer a computerized operation model for monitoring key parameters of
performance.

3.8 Conservation of Main Components of the Facilities

If the Owner requests to the Operator to put the Recovery Steam section in Conservation, the
following components of the Facilities are concerned:

Heat Recovery Steam Generators and relevant ancillaries
Steam Turbine and relevant ancillaries

Generator and relevant ancillaries

Thermal Cycle and auxiliary systems

As these components are handed over to the Operator, the Operator must submit to the Owner
the specifications of the system description of the equipment that are proposed for the long term
dry storage.

The Owner shall notify the Operator one month in advance about his wish to conserve these
components, during which the Operator must have in place all needed materials, consumables
and specialists for the conservation of these equipment, and apply the maintenance procedures of
the various components during the conservation phase.

3.8.1 Restoring after Conservation

When the Owner requests the Operator, in writing, to restore those sections of the Facilities
which have been put into conservation, the Operator shall put those sections in a ready status for
operation upon written instructions by the Owner.

3.8.2 Guaranty
The conservation of the components shall be guaranteed in such a manner that they can be start-
ed and operated at the nominal conditions.

3.9 Conservation of Gas Conversion Kits
N.A.

3.9.1 First Preservation of the Gas Conversion Kits
N.A.

3.9.2 Recurrent Preservation of the Gas Conversion Kits
N.A.
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3.10 Monitoring of Maintenance

The Operator shall initiate and update maintenance records on each piece of equipment in the
Facilities. The Operator shall also maintain a master log of maintenance operations to be per-
formed on a scheduled basis.

The Operator shall provide adequate supervision of all maintenance functions to ensure that they
are performed in a timely manner and in accordance with the specified standards.

The maintenance requirements shall be performed during normal working hours, if possible, and
shall be scheduled so as to cause minimal interruption to the Facilities production.

3.10.1Preventive Maintenance

The Operator shall prepare, implement and maintain a preventive maintenance plan. The Preven-
tive Maintenance Plan shall include all regular inspection, testing, calibration, cleaning and ser-
vicing of all the equipment and components comprising and utilized in connection with the op-
eration of the Facilities, and shall be implemented taking into account the written specifications
of the Construction Contract, maintenance manuals and/or manufacturer’s instructions.

As a minimum, the Preventive Maintenance Plan shall include the scheduling of preventive
maintenance services for a period of twelve (12) months. This plan once completed and ap-
proved by the Owner shall be transferred to the CMMS for (i) the scheduling and tracking of
work to be performed; (ii) documenting any problems encountered; and (iii) documenting the
work performed. Within 60 days from the taking over the Facilities by the Operator, the Opera-
tor will submit to the owner for approval a preliminary Preventive Maintenance Plan.

The Owner will review the preliminary Preventive Maintenance Plan and respond within 30
days (non-response does not constitute acceptance or approval of the plan). The Operator will,
within 10 days of receipt of the Owners written response to the preliminary Preventive Mainte-
nance Plan, submit the final Preventive Maintenance Plan, taking into account the Owner's re-
view of the preliminary Preventive Maintenance. The Owner will review the final Preventive
Maintenance Plan and respond within 10 days (non-response does not constitute acceptance or
approval of the plan). Within 10 days of receipt of the Owner's approval, the Operator will im-
plement the approved Preventive Maintenance Plan.

The Owner's approval or consultation shall not in any way diminish the obligations and liabili-
ties of the Operator under this agreement.

3.10.2Scheduled Maintenance

Scheduled maintenance is defined as work being within the scope of Preventive Maintenance,
but that does significantly affect Facilities performance. The Operator shall insert this type of
maintenance, in the planned activities at the Facilities.

Scheduled maintenance may be performed by in-house maintenance personnel or sub-contractor
contracted by the Operator subject to Owner's approval. However, for the minor Inspections, and
Major Overhauls (mainly for the main machine sets: DE/Generator, ST/Generator and
HRSG/Steam and feed water systems) the Operator shall perform these activities, in the pres-
ence and under the supervision of qualified expert(s) from the pertinent equipment's OEM. The
minimum required OEM experts for these activities are: Fact finding, commissioning, NDT and
Control experts. The cost of such expert(s) shall be borne by the Operator.
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As with Preventive Maintenance, Scheduled Maintenance is to be performed by the Operator (or
his sub-contractor) in a manner that protects the Owner's warranties, wherever valid.

The Scheduled Maintenance will be based on the manufacturers' recommendations, bore scope
examinations, combined with performance and condition monitoring and will be used to fine
tune the Preventive Maintenance Plan. The Operator is required to schedule and perform the
maintenance works in the most safe and efficient manner possible.

The Final Reports shall be issued by the Operator, verified, approved and signed, by the OEM
Expert/ Supervisor.

Minimum scope of scheduled overhauls for main devices is presented in the attached table
(TAB 3). However, the OEM expert should set the necessary scope of work before each inspec-
tion based on the latest OEM recommendations.

The Operator has to deliver a concise schedule indicating the time/ period to carry out the first
Major Overhaul for each DE. The schedule has to include the availability of all required materi-
als, spare parts, manpower, and OEM Technical Representatives (as decided by the OEM).

3.10.3Warranty Service

The Operator shall familiarize himself with the warranty service requirements, if still applicable,
of the equipment in the Facilities. The Operator shall track and perform the required work to
maintain the Owner warranties on the Facilities. Where manufacturer's representatives are re-
quired for inspection, consulting, or performance warranty service, the Operator shall schedule
and be responsible for that service at no extra cost. The Operator shall issue monthly reports to
the Owner listing all required warranty work, if any, and the status thereof.

3.10.4Computerized Maintenance Management System (CMMS)

The existing “ABB DCS system Industrial'™ 800xA System software” is part of the Computer-
ized Maintenance Management System (CMMS) that should be put in place by the Operator to
manage the maintenance/stores/purchasing and other related activities.

The Operator has to develop the CMMS ,upgrade and insure that this system is implemented
and used to its full potential. The Operator will submit a proposal and time schedule for full im-
plementation, within 60 days from taking over the Facilities. All costs arising from this imple-
mentation, including hardware, software, software upgrade, software licenses, specialist services
and training, shall be borne by the Operator. All hardware, software, software_licenses and any
other component of the CMMS is always the property of the Owner.

The Operator will allow the Owner full interrogation access to the CMMS system via two of the
computers allocated to the owner and situated in the Administration Building and any other of-
fices used by the Owner in each of the Power Plants. This access will be limited by password to
interrogation and print requests only. All necessary hardware, software, communications links
and cables will be supplied installed, and maintained by the Operator. Also, included in the Op-
erators responsibility will be any additional software license costs.

The Operator will take all necessary steps to ensure that computer viruses cannot be transmitted
from any PC based terminal to the CMMS software.
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3.10.5Condition Monitoring
The Operator shall supply and implement a computerized continuous Condition Monitoring Sys-
tem for all rotating parts. This will incorporate the most modern streamlined reliability centered
maintenance philosophy based on condition monitoring, preventive and corrective maintenance.
The Operator shall submit a technical proposal and time schedule for full implementation, within
60 days from taking over the Facilities. The Owner (or representative) should approve the pro-
posal before installation and deployment.
S TG OBETASr ST EStAbISH S Comi o fontonng BRSET AT tenanoe prosTam THe a8RE™
program shall be used by the Operator for vibration checking of rotating equipment before and
after overhaul. Also, it will be used by the Operator to track, on a continuous basis, the condition
of rotating parts.

The Operator shall prepare a list of vibration measurement points, list of process data (bearing
temperature, motor load etc.), and list of machine status codes, establish alert and fault levels for
each point. Feed lists into the monitoring system, download routes into electronic data collector,
collect the vibration and plant data from the measurement points and feed back into the monitor-
ing system. From this data the Operator shall submit monthly condition reports.

Each report shall contain:

e All equipment data,
e Trend analysis from previous measurements,
e  Exception report summary.

All of the plants shall be measured not less than once a week. Overhauled plant shall be moni-
tored three times a week. Plant that has not been overhauled but is showing signs of distress will
also be monitored at a greater frequency, as determined by the Owner.

Regular plant surveys using thermal imaging shall be incorporated. Oil filled transformers shall
have their insulating oil tested at six (6) month intervals for dielectric strength and dissolved gas
analysis.

The condition monitoring system should be incorporated into the CMMS.

All costs arising from this implementation, including hardware, software, software licenses, spe-
cialist services, etc. shall be borne by the Operator.

3.11 Administration

The Operator shall provide conventional office machines as well as facsimile, printers, scanner,
duplicators, etc.

The Operator will supply and maintain five (5) external telephone lines. Two for general Facili-
ties use, one line reserved completely for the communication between the dispatching center and
the power plant, one dedicated for Facsimile use, and one Direct Dialing line dedicated for the
Owner.

The Operator will be responsible for all Computer software and hardware maintenance / re-
placement costs for the Facilities stores, CMMS and administration computer systems as well as
all other administration equipment. This will include, where appropriate, maintenance contracts.
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The Operator has to provide Internet Connection for all the offices occupied by the Owner.

3.11.1 Administration Procedures

The Operator shall review all Administration Procedures and Standing Instructions (Organiza-
tion Notices) for correctness and completeness. The Operator shall survey all plant areas and
ensure those Administration Procedures and Standing Instructions are provided for all required
areas and will complete areas that are not covered.

Within 60 days from the Operator taking over the Facilities, the Operator will submit to the
Owner for approval a draft of such revised Administration Procedures and Standing Instructions.
The Owner will review the revised Administration Procedures and Standing Instructions and
respond within 30 days (non-response does not constitute acceptance or approval of the proce-
dures and instructions). The Operator will, within 10 days of receipt of the Owners written re-
sponse to these, submit the final Administration Procedures and Standing Instructions, taking
into account the Owner's review. The Owner will review these final procedures and respond
within 10 days (non-response does not constitute acceptance or approval of the procedures and
instructions). Within 10 days of receipt of the Owner's approval, the Operator will implement
the approved procedures and instructions.

The Owner's approval or consultation shall not in any way diminish the obligations and liabili-
ties of the Operator under this agreement.

Once the Owner has approved these Administration Procedures and Standing Instructions, the
Operator shall use the CMMS to store, manipulate and reproduce the Administration Procedures
and Standing Instructions.

3.11.2 Operations and Maintenance Planning

Operations and Maintenance planning must be provided for planning and scheduling of the Fa-
cilities production, manning, training, operation, maintenance, troubleshooting repairs, reduced
capacity maintenance, data collection, record development, record retention, fuel accounting and
all other aspects of modern power station requirements management and control.

3.11.3 Operation Instructions and Procedures

The Operator will review all Operation Instructions and Procedures for correctness and com-
pleteness. The Operator will survey all plant areas and ensure those Operation instructions and
Procedures are provided for all plant areas and will complete those areas not covered, taking into
account the written specifications of the Construction Contract, maintenance manuals and most
recent manufacturer’s instructions, as advised to Operator by the Owner or otherwise.

Within 60 days from the Operator taking over the Facilities, the Operator will submit to the
Owner for approval a draft of such revised Operation Instructions and Procedures. The Owner
will review the revised Operation Instructions and Procedures and respond within 30 days (non-
response does not constitute acceptance or approval of the instructions and procedures). The Op-
erator will, within 10 days of receipt of the Owners written response to these, submit the final
instructions and procedures, taking into account the Owner's review and the conservation of the
OEM guarantee. The Owner will review these final instructions and procedures and respond
within 10 days (non-response does not constitute acceptance or approval of the instructions and
procedures). Within 10 days of receipt of the Owner's approval, the Operator will implement the
approved procedures and instructions.
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The Owner's approval or consultation shall not in any way diminish the obligations and liabili-
ties of the Operator under this agreement.

If the Operator disregards or fails to update these procedure as mentioned above, then a penalty
will be imposed on his monthly invoices equivalent to 0.5% from the amount of the invoice until
remedy is achieved.

Once these Operation Procedures and Instructions have been approved by the owner, the Opera-
tor shall use the CMMS to store, manipulate and reproduce the Operation Procedures and In-
structions.

3.11.4 Maintenance Procedures and instructions

The Operator shall develop written Maintenance Procedures and Instructions for the Facilities
taking into account the written specifications of the Construction Contract, maintenance manuals
and/or manufacturer’s instructions, as advised by the Owner.

Within 60 days from the Operator taking over the Facilities, the Operator shall submit to the
Owner for approval a draft of such revised Maintenance Instructions and Procedures based on
the most recent OEM recommendations. The Owner will review the revised Maintenance In-
structions and Procedures and respond within 30 days (non-response does not constitute ac-
ceptance or approval of the instructions and procedures). The Operator will, within 10 days of
receipt of the Owners written response to these, submit the final instructions and procedures,
taking into account the Owner's review. The Owner will review these final instructions and pro-
cedures and respond within 10 days (non-response does not constitute acceptance or approval of
the instructions and procedures). Within 10 days of receipt of the Owner's approval, the Opera-
tor will implement the approved procedures and instructions.

The Owner's approval or consultation shall not in any way diminish the obligations and liabili-
ties of the Operator under this agreement.

Once these Maintenance Procedures and Instructions have been approved by the Owner, the Op-
erator shall use the CMMS to store, manipulate and reproduce the Maintenance Procedures and
Instructions, which will involve printing on work orders cards, where appropriate.

The Operator will develop and implement all necessary report sheets and calibration protocols,
within the CMMS. These will be archived within the CMMS history system attached to the ap-
propriate work order.

If the Operator disregards or fails to update these procedures as mentioned above, than a penalty
will be imposed on his monthly invoices equivalent to 0.5% from the amount of the invoice until
remedy is achieved.

3.11.5 Computer Engineering
The Operator shall be responsible for providing technical support for the Facilities' computer
systems.

The Operator shall advise the Owner concerning temporary and permanent changes in computer
hardware and software located at the Facilities. All software modifications will be authorized via
a password in the sole possession of the Owner and shall be entered by an authorized representa-
tive of the Owner.
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3.11.6 Material Management

Operations personnel shall be responsible for all material they might need to satisfactorily exe-
cute their work. This includes valve wrenches, valve packing tools, wrenches to adjust packing,
general tools, gloves, flashlights, safety equipment, ladders, charts, computer paper, lubricating
oils, greases, and hydraulic fluids, etc.

All Facilities equipment that requires those materials shall have specific information tags identi-
fying the type, quantity, level, frequency, and other information to ensure the protection of the
equipment.

3.12 Cleaning of fuel tanks

The cleaning and inspection of the tanks is considered in the unavailability allowable before
liquidated damages is applied, knowing that the HFO tanks are due for cleaning each 10 years of
service (Refer to Appendix IV).

3.13 Environmental Audits

The Operator shall perform regular Environmental Audits according to the Terms of Reference
in Appendix .

3.14 Efficiency Monitoring

The Operator will be responsible for reporting the unit's and equipment's efficiencies of the Fa-
cilities. A monthly efficiency test will be performed at a repeatable loading condition (preferable
full load for DEs and full 10ad/V.W.0O -Valve Wide Open- condition for steam turbine).

e DEs efficiencies

e ST efficiencies

e HRSG's (Heat Recovery Steam Generators) efficiencies.
e Condenser performance.

e  Steam turbine auxiliary (Boiler feed pumps, condensate pumps, heat exchangers, etc...)

3.14.1 Performance Monitoring System

Based on the instrumentation existing plus additional instrumentation as required, the Operator
shall provide a performance monitoring system. The aim of such system is to have, if operating
conditions allow, at least daily corrected, i.e. normalized and comparable data about the perfor-
mance of the plant and its most important components.

In addition to power output and heat rate of the plant, the following equipment performance
shall be monitored:

e RE and Generator according to ASME PTC 17

e Steam turbine and Generator according to ASME PTC 6.2
e HRSG according to ASME PTC 4.4

e Condenser according to ASME PTC 30.1

Such monitoring equipment may, further to the approval of the Owner, replace the monthly
and/or annual measurement campaigns.
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3.14.2 Generating Statistics

The Operator will be responsible for reporting all equipment or Facilities statistics as might be
requested by the Owner.

3.14.3 Performance Testing
Refer to Condition of Contract -part 11.

3.14.4 Operational Checks to Auxiliary Plant Equipment
The Operator shall conduct annual operational checks to the auxiliary plant.

The Operator shall demonstrate that the plant is fit for the purpose and fully operational. The
Operator will be required to carry out any remedial work. This process will also be carried out
on any plant under preservation.

Auxiliary Plant Equipment includes, among others:

e  Fuel System

e Mechanical Auxiliary Unit

e  Lubricating Oil System

e  Seawater Water System

e Cooling Water System

e Hot Water System

e Service and Make-up Water System

e Compressed Air System

e Combustion Air and Exhaust Gas System

e  QOily Water and Oil Sludge Treatment System

e Boiler Wash Effluent System

e Fire Fighting and Detection System

e  Powerhouse Pressurized Ventilation System

e  Black Start Generator

3.14.5 Quality Control
The Operator shall establish and maintain a quality manual that includes:

e The scope of the quality management system, including details of and justification for any
exclusion.

e  The documented procedures established for the quality management system, or reference to
them, and

e A description of the interaction between the processes of the quality management system.
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This program assures that work performed on critical systems meets minimum standards estab-
lished by the contractor of the Construction Contract procedures, OEM procedures and bulletins,
and accepted international codes and standards.

The specific systems, equipment, and activities to which this program applies shall be chosen
based on their impact on availability, reliability, and economy of operation or maintenance and
shall be delineated in writing.

3.14.6 Organization and Responsibilities

Responsibilities and organizational relationships shall be established and documented to provide
single point accountability for accomplishing activities important to quality and for independent-
ly providing periodic assessment of the effectiveness of the control of quality elements. Deci-
sions to deviate from established procedures shall require the concurrence of a person at a desig-
nated level of responsibility prior to implementation.

3.14.7 Work Planning
Work plans shall be prepared and documented for activities important to quality that clearly
communicate the scope of work to be performed, the prerequisites, the safety concerns, the ma-
terials to be used, the tools and equipment, and the required qualifications of the personnel need-
ed to carry out the work.

Such plans shall be available to the persons responsible for performing the work. Plans shall
identify any inspections, tests or measurements that are needed to verify that the activity is
properly completed. Work shall be approved as completed only if it is in accordance with re-
quirements.

Persons issuing documents that are intended to control work are responsible to assure that these
documents are accurate and up to date.

3.14.8 Controlling Materials and Services

Measures shall be established to assure that adequate requirements are specified for the pro-
curement of materials and services. Persons initiating requests for materials and services shall
assure that the requirements that are necessary to assure compliance with applicable codes and
standards are clearly identified.

Measures shall also be established to verify the conformance of materials and services to re-
quirements prior to placing them in service.

The organization of the stock or warehouse material shall utilize a system of administrative con-
trols to assure that materials are clearly identifiable or traceable as meeting requirements.

3.14.9 Inspection Examination and Test

Routine examinations, inspections and tests shall be planned and conducted to assure the integri-
ty of critical components. A database shall be developed and maintained, and shall list the type,
location, frequency, and the organization(s) responsible to conduct the routine examinations,
inspections, and tests.

Qualified individuals shall conduct inspections to verify that requirements are met for material
type or grade, size, configuration, and other critical characteristics.
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3.14.10 Document Control

Those documents necessary to provide instructions, or to record actions taken that might be im-
portant for future measurements of performance, or to reconstruct equipment history in order to
determine root cause of failures, shall be identified, prepared, and maintained in a retrievable
manner.

Documents that provide instructions or record equipment configurations shall be maintained cur-
rent and available at the point of use.

Documents required by the quality management system shall be controlled.

A documented procedure shall be established to define the controls needed:

e To approve documents for adequacy prior to issue,

e Toreview and update as necessary and re-approve documents,

e To ensure that changes and the current revision status of documents are identified,

e To ensure that relevant versions of applicable documents are available at points of use,

e To ensure that documents remain legible and readily identifiable,

e To ensure that documents of external origin are identified and their distribution controlled,
and

e To prevent the unintended use of obsolete documents, and to apply suitable identification to
them if they are retained for any purpose.

3.14.11 Failure Cause Determination and Corrective Actions

Failures of equipment that affect quality shall be documented at the time of their occurrence and
the root cause of such failures shall be determined and documented. Actions shall be taken to
prevent recurrence of such failures. These corrective actions shall be taken on all relevant
equipment and systems, not just the one that failed.

The Operator shall determine action to eliminate the causes of potential nonconformities in order
to prevent their occurrence. Preventive actions shall be appropriate to the effects of the potential
problems.

In the event of a failure of equipment, a detailed report must be produced by the Operator in-
cluding, as a minimum:

- A description of the failure of equipment

- The causes of the non-conformities and the actual and potential consequences

- Assessing the need for action to prevent the occurrence of non-conformities

- Determining and implementing the necessary remedial actions

- Recording the results of actions taken

- Reviewing the preventive measures taken.

3.14.12  Quality Performance Measurement

Periodic assessments shall be made through review, surveillance or audit to determine the effec-
tiveness of the quality program. Such assessments shall evaluate both the conformances to estab-
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lished requirements and the effectiveness in accomplishing established performance goals. The
results of such assessments shall be reported to appropriate levels of management and appropri-
ate timely actions shall be taken in response to the assessments.

3.15 Safety

The Operator shall operate and maintain the plant(s) in a safe manner conducive of Prudent Util-
ity Practice. The Operator shall conduct on a quarterly basis Safety Audits and submit a detailed
report to the Owner.

Subjects and areas to be covered by the Safety Audits will include, but not limited to, the follow-

ing:

Safety Policy Statement
Consultation and Representation
Contractors and Visitors to site
Procedure in the event of emergency
Fire drills

Fire Extinguishers

Hand held manually operated fire equipment other than extinguishers

Fire Pumps
Fixed Fire Extinguishing Systems
Fire Detection and Alarm Systems

Emergency Lighting

Safe Handling of Fuels (Gazoil , Natural Gas, etc.)

Insurance Checks of Boilers and Pressure Vessels

Hoists and Lifts
Chains, Ropes and Lifting Tackle

Cranes and other Lifting Machines

Scaffolding, Portable ladders, permanent access ways

Over-speed Risk with Steam Turbine

Off-loading of Bulk Chemicals

Hazardous Substances

Flammable Liquids and Gases, including Fuels

Portable Electrical Equipment

Portable Mechanical Equipment
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e  Welding Equipment

e Electrical Safety

e  Personal Protective Equipment
e First Aid

e Reporting of Accidents

o  Staff fire training

e Report on the lock out process of equipment before intervention

3.16 Instrumentation Review

Facilities existing instrumentation and all measuring devices shall be reviewed and tested, every
(12) months, for availability and accuracy. The calibration sheets and test reports shall be sub-
mitted to the Owner.

4. SCOPE OF SUPPLY

4.1 Operation and Daily Maintenance Personnel

The Operator shall engage the operation and maintenance staff as shown in the B.O.Q. for the
operation and maintenance of the Facilities, throughout the Contract period as per Clause 3.2 of
the Conditions of Contract.

Periodic training of such personnel shall be conducted as mentioned in Clause 3.3.20f these
Technical Specifications.

The Operation Manager is responsible for the operation of all the installed equipment and sys-
tems. The Manager duty includes manning, scheduling, directing, training and reporting.

4.1.1 Station Operation

During the Operation Period, the Operator will manage, supervise and operate the Facilities in
accordance with, but not limited to, the following requirements:

e Provide the qualified personnel to manage, supervise and operate the Facilities as designat-
ed in this Annex 1.

e Use its best endeavors to maximize the availability and performance of the Facilities.
e Use its endeavors to minimize the incidence, severity and duration of Forced Outages.
e  Operate the Facilities according to prudent and safe engineering practice.

e  Ensure that the control rooms of the generating station, substation, BOP as described in this
Annex 1, are staffed with adequate number and qualified operators during all hours when
these components are in operation (including start up and shut down).

e Maintain records of all components of the generating station operating performance data
including operating hours and adjustments.

e Supply to Owner on a timely basis or on reasonable demand such pertinent operating in-
formation as may be required.
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Provide the Owner with reports on the operation and performance of the Generating Units,
Heat recovery, B.O.P.

Liaise with the equipment suppliers and contractor of the Construction Contract for the re-
pair of all defects, which occur during the EPC defect liability period.

Develop and implement programs for quality control, security, safety, and fire prevention
and protection.

Develop, implement, and maintain safety program and safety systems, including a permit to
work system, to suit the applicable requirements of the Power Plant and designate a quali-
fied safety representative. This will take account of all local applicable statutory require-

ments and regulations.

Apply prudent electricity supply industry practices to the operation and maintenance of the
Facilities.

4.1.2 Maintenance and Repair

The Operator shall be responsible for normal daily maintenance and repairs to the plant and for
the management of normal scheduled standard inspection. The Operator shall:

a)

b)

d)

Manage, supervise and carry out routine testing, maintenance and repair services in relation
to the Facilities. The Operator shall organize, manage and carry out such maintenance, in-
cluding repair and testing services as shall be required to carry out the scheduled inspec-
tions and the Major Overhauls.

At the beginning of the first contractual year, the operator should provide a schedule of the
expected dates for performing the Major Overhauls in accordance with the Manufacturer’s
Projected Schedule of Inspection for main devices. This schedule shall be updated by the
operator at the beginning of each contractual year in such a manner to perform all the ex-
pected Major Overhauls by the end of the sixth contractual year.

The Operator shall maintain the Facilities in compliance with the manufacturer's recom-
mendations so as to keep it in good working order prevent it from premature deterioration
or malfunction. This shall include but is not limited to:

e Routine, periodic and visual inspection of the generating plant and auxiliary systems.
e  Routine and periodic testing of the Facilities.
e Routine, scheduled (including the Major Overhaul), and unscheduled maintenance.

e Provision of tools, tackles, equipment and supplies required to perform the work in ac-
cordance with the Contract.

e Routine alarm and trip testing.

Keep maintenance records of the equipment and control and protective equipment at the
Facilities which records shall be available to the Owner for inspection at all reasonable
times.

Maintain a register of all equipment subject to statutory inspection including recording all
test data and results.

Maintain a "Facilities Status" Report, which shall be updated at daily intervals, in which the
current condition of all major components of plant is to be recorded together with proposals
and timing for major repair work and cost estimates.
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e) Report to the Owner with adequate notice those components' items and/or conditions neces-
sary for internal planning by the Owner and compliance with the Owner guidelines in effect
from time to time.

f) Prepare maintenance plans and programs including budget of costs for presentation to the
Owner each year in accordance with "Facilities Status” Report, maintenance manuals, ap-
proved maintenance procedures and statutory requirements.

g) Establish and adhere to a work control system.
h) Establish and adhere to a stores and spares inventory recording and requisition system.

i) Establish and train firefighting and first aid such that competent personnel are on site at all
times.

4.2 Operation and Maintenance Auxiliary Services

The activities necessary for operation and maintenance of all auxiliary and general services
within the boundary of the Facilities (such as cleaning, canteen, first aid and medical activities,
transportation, guard duties, fuel reception and storage, gardening and maintenance for buildings
and their Electro-mechanical installations and equipment, roads and fences, etc.) are included in
this Scope of Supply.

Site security will include, but not limited to, safeguarding of the site, spare parts, tools, consum-
ables and personnel against bodily injuries or the threat thereof, sabotage, theft, arson or any
other dishonest or criminal act. The Operator's personnel will take all reasonable precautions to
ensure that tools and equipment are secure against petty theft.

All incoming materials and equipment must be registered on arrival. All outgoing materials,
whoever might be the owner, must have a valid exit permit authorized by the Owner before the
materials or equipment leave site.

4.3 Exit Third party Due Diligence

4.4 The Operator should perform with a third party consultant approved by the Owner
an Exit Due Diligence six (6) months before the end of the Contract Period.

Consumables
The Operator shall supply all the consumables needed for operation and maintenance of the Fa-
cilities, except Heavy Fuel Oil and Gazoil.

4.5 Site Manager, Supervisors and Specialists, Manpower for Scheduled Maintenance

The Operator shall provide for each inspection, an adequate manpower and experts, Moreover,
for special components, OEM 's and Vendor's specialists, whenever necessary shall be provided
the cost of whom is included in the Contract price.

The Operator shall supplement the Facilities' personnel with additional resources as necessary
for all minor Inspection, Major overhauls, inspections, shutdowns and other repairs, etc.
4.6 On-Call Service for Emergency Maintenance or Expert Support

The Operator's Home Office should be able to respond to unscheduled calls arisen from emer-
gencies (failures). This service is included in the Contract Price.
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4.7 Reports Before and After Inspection

A proper analysis of operation data is carried out 14 days upstream each inspection to allow a
good inspection management. The results of such an analysis are reported 14 days after inspec-
tion. After the inspection, results of inspections and work done are reported within 14 days.

4.8 Follow Up

Adequate follow up shall be supplied by the Operator head office to collect and analyze opera-
tion and maintenance data, including Failure Analysis and Comparative Analysis whenever nec-
essary.

4.9 Tools

The Operator shall make available, throughout the period of the Contract, all and any special
tools needed for the Operation and Maintenance work under the Contract, other than those sup-
plied by the Construction Contractor and listed in Annex 3.

All tools provided by the Operator shall remain his property, however an exhaustive listing of
these tools shall be delivered to the Owner.

Special tools for repairs (welding machines, lapping machine for valves etc.) should be made
available in the site by the Operator whenever deemed necessary.

Special tools for tests (US, X-rays, electrical measurement, etc.) should be made available in the
site by the operator whenever deemed necessary.

Special container (containing lathe and rotor balancing equipment) should be made available in
the site by the Operator whenever deemed necessary.

Standard Tools for daily maintenance supplied by EDL to the site are to be used by the Operator.

4.10Distributed Control System (DCS)

The Operator shall during the first 3 months from the commencement date perform the optimiza-
tion of settings for automatic control system and tuning for standard control of the components
of DCS. After the above mentioned period full service of DCS system (comprising maintenance,
repair, procurement of subassemblies etc.) is included in the scope of services.

This task shall not forfeit the OEM guarantee of the DCS system.

4.11 Painting & Thermal Insulation Services

4.11.1 Painting services
The Operator's responsibility is to keep the power plant facilities in good condition that is by
always applying all necessary painting works on the facilities as per the Construction Contract
Painting Specifications.

Painting duties comprise inspection of the site on the daily routine, selection and assortment of
the needed material and equipment, preparation and mixing of paints, removal of old bad and
peeled off paints, de-rusting, appropriate pre-treatment of the surface, application of appropriate
primers and paints.
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The responsibility of the Operator will be to keep in good condition all the facades, doors and
window with their frames, corrosion protection work on steel and all facilities components, per-
formance of the work taking into consideration relevant safety regulations, standards and envi-
ronmental standards and to take protective painting measures to prevent damage to Owner's
property.

4.11.2 Thermal insulation services

Thermal insulation duties and services comprise inspection of the relevant installations on the
daily routine, keeping in good condition, fitting and installation of thermal insulation on device's
facades, hot pipes, ducts, vessels and boilers, check and proposal of improvements to existing
insulations.

The responsibility of the Operator will be maintenance of the existing insulation's covers and
cladding protecting thermal insulations from damage or bad weather. Removing and reinstalling
of thermal insulation during any reparation work or maintenance activity period.

The Operator's responsibility is to maintain the thermal insulation of the Facilities components
in good and reliable condition that is by supplying necessary material and applying the necessary
repair and maintenance minimum according to the standards and specifications mentioned in the
Construction Contract in addition to recent OEM recommendations.

4.12 Stores Management

The Stores Manager is responsible for the physical handling, lost, damage and warehousing of
all materials required for the maintenance and operation of the Facilities. Staging and posting of
issues is performed when users request materials, and maintenance to inventory records to match
physical inventories is ongoing.

4.13 Fuel Receiving, Handling and Monitoring

The Operation Manager is responsible for the development of all procedures related to the re-
quirements for types and quantities of fuel to be received, inventory records, quality records,
usage records and handling procedures for all fuels on site. Samples of as received and as burned
fuels shall be collected by standard methods and delivered to the authorized laboratories for
analysis. T

The Operator is responsible of the fuel balance use (any loss of fuel is on his own charge).

The Fuel supplied by the Owner currently is according to the Parameters and Specifications of
Grade B HFO as per the Appendix III. In case those Parameters and Specification were modified
by Libnor then the Operator should cater the new updated one. The Operator shall ensure,
through continuous sampling and analysis that the fuel used on the Facilities is within the speci-
fications accepted by the Owner using test methods and standards acceptable to the Owner.

If during the term of the Contract, the Owner introduces Natural Gas or LNG to be utilized in
either Jiyeh or Zouk Power Plant, the Operator shall fully cooperate with the Natural Gas Pipe
line contractor or any other contractor engaged by the Owner to perform any related works and
the commissioning of these works, and shall be responsible only for proper coordination with
these in a manner that does not alter the normal performance of the operation and maintenance
activities in similar circumstances.

The Operator shall ensure that the efficiency, reliability, availability and safety of the Facilities
are maintained as per the OEM manuals. The Operator shall continue to perform the services
without any interruption at no extra cost.

-
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4.14Upgrade of the existing HFO Treatment Systems (separators)

The current system is designed with 4 x 50% at Zouk and 3 x 50% at Jieh. One standby system
is designed for each site. The system was engineered based on 240 CST @50 degC and hence a
designed flow rate of 223001/h per separator. Currently the existing OSE 80 Separators are oper-
ating with HFO of 380 CST and hence the capacity is reduced to 17.5 m*/h. In order to increase
the treatment capacity and secure safety treatment margin one (1 )additional separator (OSE 80)
in Zouk location should be supplied, installed and commissioned to run with the existing separa-
tors.

4.15 Residue Disposal

The Operator is responsible for the proper disposal of all residues including but not limited to
oily water separation, scrap and trash elimination, and sludge remediation if necessary as per the
Lebanese Ministry of Environment standards and norms in order to be disposed environmentally
friendly.

Such process shall be submitted by the Operator to the Owner for prior approval.

The Operator shall recover the fuel oil to the untreated HFO tanks and dispose the components
(i.e. water, solids...) away from the facilities in compliance with the Lebanese Ministry of Envi-
ronment regulations.

The Operator will have to treat all sludge from each plant according to Appendix V.

4.16 Testing and Inspection

Test procedures outlining the frequency and content of tests and inspections will be developed
and implemented by Operation Management to ensure that the program is conducted and com-
municated to the advantage of the Owner and in accordance with the recommendations of the
manufacturer.

4.17 Major Breakdown

Major Breakdown occurs when Facilities performance is significantly affected. The Operator
shall take expedient action when this occurs to minimize the effect on Facilities output. In case
of Major Breakdown, the Operator will advise immediately the Owner.

S. OPERATOR LIABILITY AND WARRANTY

The Operator will carry direct responsibility for efficient and safe operation of the plant for the
duration of the Contract.

The Operator will be responsible for the ongoing maintenance of the Facilities and will bear the
cost of all associated work.

The Operator will be responsible for all, necessary maintenance and ordinary repair works other
than repair and rectification to be performed under defect liability period responsibility of the
contractor of the Construction Contract.

The Operator's maintenance obligation includes the obligation to keep the Plant in good condi-
tion and in good working order and to take necessary steps to prevent the Plant from premature
deterioration or malfunction.
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The Operator shall execute all the operation that "a skilled man in the art” would judge neces-
sary to perform the Scheduled Maintenance according to the maintenance technical specifica-
tion.

The Operator will update the maintenance technical specification taking into account the results
of inspections and the most recent experience.

The Operator shall, upon occurrence of any defect, incident or malfunction, promptly and im-
mediately take proper actions to remedy and repair the defected part(s). In performing his job
under this Contract, the Operator shall maintain highest standards of ethics and credibility.

The Operator will, at all times, Operate and Maintain the Facilities in accordance with Prudent
Utility Practice.
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ATTACHMENTS

TAB.1 PROJECTED SCHEDULE OF INSPECTION FOR MAIN DEVICES

TAB.2 OPERATION AND MAINTENANCE STAFF ORGANIZATION CHART.

TAB.3 MINIMUM SCOPES OF SCHEDULED OVERHAULS FOR MAIN DEVICES
WITHIN THE FACILITY
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TAB 1 - PROJECTED SCHEDULE OF INSPECTION FOR MAIN DEVICES

MAN Diesel & Turbo 4.7.2
Maintenance schedule
(Engine)
Mainitenance schedule
T . - —
21
3
Service data 000!
102 Check the exhaust clouding (visually) A [f 010 Engre X
103 Check ignition pressurss, regulate CC0.25 1 0.10 Cyl. X
engine
104 Record operating data 000.40 it  0.10 Engine X : .
N - — . L — A r— e .
Running gear/Crantshaft 020*
. - —_ e e S |
112 Check the running gear (visual ‘A 2 020 Cy. 12 X
inspection). See also 404 )
113 Crankshaft: Measure crank web 000.10 2 0.20 Cyl. 2 X
deflection (in the case of marine
engines also after collision or
grounding). See als0 405
Crankshaft beaning 021
122  Locating bearing: Check axial 021.03 2 0.50 Bearing 2 X
clearanca. See also 405
123 Lower one bearing cap and inspect 020.11 2 6
tower bearing shell. If bearing shell 101202
cannot be used zny longer, checkall  -012.03
the bearings. Check pressure far 021.01
releasing hearing bolts, .021.02 TR i
124 Replace all bearing shells 021.01 2 6 Bearing X :
021.02 !
PN —
Torsional vibration damper 0271,
132 Remove vitration damper cf the 027.02 2 30 Engine X i
crankshaft, check and replace the 027.04
sealing rings
133 Crankshaft vibraticn damper: Replace $027.02 TZ 80 - Engine | S X )
134 Remove vibration damper on the ‘A 2 6 Unit ; ;4.
camshaft, check and replace sealing : Pt
‘nngs. Have maintenance work carried
out by authorized warkshop/service ( -
personnel. .
.135 " Camshalt vicration damper: W ' s Unit [
Replacement. Maintenance work o be X ,
canied oul by authorised workshop/ ! '
service personnel, i , y
Big-end beaiing B 030!
" 24.. " Bepstiioni e - T
X Malntenanca work eue
ARer .... operaling hours or after 2 years
x 1000 h
2 Checking of new or overhauled Larts raquired forice alter ths menlioned lime)
3 According to speclfication of menulacturer
4 {f componen/system is given ——t
6706 4.7.2-05 EN 1(6)
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. .
4.7.2 MAN Diesef & Turbo

a e - an ——— e = — - mhn Funm Ta WM har BT |u
o, - : . per t ;

; &
._tA%} ! ,-
142 Remove and check one beanng shell. If {000,171 'l Eeanng . q

bearing shell cannot be used any 1030.02 . . I I
longer, check all the bearings - 1030.03 ' . 5 + r
including the crankshaft bearings. +030.04 5 ooy 7 :
Check pressure for releasing bearing & . * i

. bolts. . ! -, ;
143 Replace all bearing shells ©03003 2 4 Bearing X! 1 1’
030.04 - . :
Uom mmL e w e e YGOSR SRS S P |
PIS(OH/p!SIlOn pin 034 .
152 Remove, clean and inspect 1 piston (1 03001 3 2 Cyl. X :
per cyiinder bank or V-enyines). 034.01% I
Measure the piston fings and ring 034.02 - H
grooves. Check pressure for ccnrod 034.05 Iy
shenk boiis. Document recorded daia. -034.07 tos S
P —i
153 Remove, clean and Inspect all pistcns, ,034.01 3 2 Cyl. X, '
Measure the ring grooves. Replace all  ;034.02 i w5 .
piston rings. Caution: Re-hone the :050.05 1 . byt i

cyiinder liner when replacing the piston § + . ' 1 ‘.

rings! Oocumenl reccrded data. ] . . .
- — M- b e 4 wima mmalimh = meme --<-I...-:—-—-l|u-.—-|1.

154 Remaove one plslon pln, check piston  034.03 2 0-30 Cyl. X Co

pm bush, check clearance !

- e h TS - 1| p— — [l " - ' g % T miemme— mmEa
155 D-smant!e one piston. Clean (he [_(BA.QZ 3 2 Cyl. ' xXr -, H

components. Check the cooling water 034,03 :
chambers and bores for carbon :034.04 : \ "
deposits. If the layer thickness exceeds ' r . '
1 mm, dismantle al plslons i r b
156 Dismantle all pistons. Clean the -034.02 3 2 of. v 'Y E
components. Replacement of the 034.03 . - P - g
plston crown Is dependent uponthe 1 034.04 . - . - -
wear on the ring groove and the ' . - ! .
findings. "
—— e e e e e
157 Dismantle all pistons. Clean the 03402 '3 2 Cyl. < T
components, Fit nev/ piston crowns |, 034.03 : !
and pision skirts. 1034.04 - . b
158 Replace all piston pin bushes. Bush 034.03 3 2 Cyk * |
raplacement to be carriectout by C . ' . {
authorised workshop/setvice ! | J \ i
_personnel. i P i - T
[, —— s — it N IR )
-Cyinder finer . 050
162 1Measure one cyinder finer (per cylinder 050.02 "2 . 0.30 = Cyl. TR
bank in the case of V engines). . - L
Document recorded data. - | . J

—— e e e . KU B PR S
.163 »Measue and rehona al cylmder liners, (05002 2 ‘3 Cyl. X
i Cocument recorded dala. ! 050.05 . i ! - o
164 Remove, Clean and check all cylinder 05003 3 4 Cyl. .t 1

liners. Replace the sealing rings 050.04 ' X : ' |
_' X Repetition intervalin operaling hours = o=
- X Maintenance v/ork due i
. - After ... operating hours or alter 2 years !
. . x 1000 h
i 2 Checking of new or overhauled parts required (oncs aiter the mentioned time)

3 According to specification of manufacturer H
., .8 lrcomponenysystemis given e a e e ]

206

6706 4.7.2-05 EN m

Yove o Lally Gsil s 3 Lnall Sl Dy s
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MAN Diesel & Turbo 4,72
1, = e per
2 ' ' D
3
165 Replace alTEyiinderE'n;ars and sealing 050 03 Cyl. X
nngs, 1050.04
Cylinder head 055
172 Remnove, clean and check one cyiinder 055.01 3 3 Cyl. ’ X
head (per cyknder bank in the case of V 055.02
engines). Check pressure for relaasing
the cylinder head bolts.
173 Remove. clean and check all cylinder  055.02 3 3 Cyt. X
heads
Safety valves ' 057/073
182 Sately valve on drive chamber covers:  073.01 0.10  Vaive X
Check 2ll valves for easa of movement.
183 Safaty valve on cylinder heads: Remove A 2 Vaiea X
all valves and replace.
Convol device operating mecharism 1004
202 Check gears, measure the backlash - 100.01 2 Engine 2 X
see also 406
Camshsf/camshaft bearning/cam lollower 101/102/112:
212 Check cams, roliers and cam foliowers 201.01 0.50 oyl 2 X
(visual check) - within-fine engines. See 209.01
also'a05
213 Check cams, roflers and cam iolicwers  201.01 Cyl. 2 X
(visual check) - vith V-engines. See 209.01
also 405 i
214 Check cam follower bushes on one ;201.01 2 2 Cyl.
cylinder - with in-line engines i
215 Check cam follovser bushes on 2 201.01 2 3 Cyl. X
cylinders - with V-engines
218 Remove two camshalt beerings, check '000.11 12  1.50 Bearing i X
running surface. Check pressure for 102,01 :
releasing bearing bolts : 102.02 '
219 Remove and replace all camshatt 102,02 2 1.50 Bearing X.
bearmgs 102.03 \
Racksrarm 11,
222 Check rocker arm and associated 111.02 0.10 Cyl. X
bolted connections (visualiy)
lnlst and exhaust valves . 113/1 14;
233 Check the valve dlearance -ses also  114.01 2 020 GCyl. 2 X. 1
405 :
' . B - e e — ey e ——
234 Remove hwo inlet valves (for each ' 11301 2 150 . Vale ; v X
cytinder bank in the case of V engines). :113.02 . U
Check valve seat. Check valve .113.03
rotators, replace worn parts. Checkthe | | e Y e
24 ... epetition interval in operating hours
X Malintenance work due
After .... operaling hours or after 2 years
x 1000 h
2 Checking of nev: or overhauled parts required (once after the mentioned lime)
3 According ta speciiication of manufacturer
4 lf component/systemisgven . i )
6706 4.7.2-05 EN 3(6)
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472

MAN Diesel & Turbo

e §o " .

) - 1

s - 133548
| 4 __ =Bixd

rotational movement of the valve cona - ] . .

following ra-installation - also see 405.

e — S —————— - r—— e — —— “_ﬁ- .

235 Remova all inlet valves. Check valve +113.01 2 2 Valve X i
seats snd raviork. Check valve rotators, : 113.02 . 11
replace vom parts. Check valve 113.03 ' 1
guides. Check the rotational movement 113.04
of the valve cone following re- 113.05
instafiation - also see 405. 113.06

236 Remove af inlet valves. Replace valve 055.04 2 Vaive X
cones, valve seats and valva guides.  "113.01
Check the rotational movement of the  113.C6
valve cone followino re-installation -
als0 sae 408,

242 Remove two exhaust valves {foreach  113.03 2 Valve X
cyiinder bankin the case of V engines). 114.01
Check valve saats, valve cores and
vaive guides. Replace wom parts.

Check the rotational movement of the

valve cone {cllowing re-instaflation

also see 405.

243 Remove all exhaust valves. . Check and 1 113.03 2 Valve X
rework valve seats and valve cones. 113.04
Check valve guides. Replace worn 113.05
parts. Check the rotational movement  114.01
of the valve cone foliowing re- 114,03
installation - also see 405. ) ) )

244 Remove al exnaust valves, . Replace  055.04 2 1 Valve : ’ X ‘,
valve cones, valve s2at rings and valve  114.01 i
guides. Check the rotational movement  114.03 X
of the vaive cone faliav/ing re-
installation - aiso see 405.

ST T e e e mee mremoe o e}
Sgeed controlier 140
262 Mechanical governor: Check oil level 140.01 0.10 Engine 4

'263 Mechanical governor and booster 140.01 Engine 4
. servomotor: Replace oil and ol filter  : 140.02 !

264 Mechanical gavemor: Check govemor ' 140.01 Unit 2 4
drive, i.e. drive shaft and gearwheels -
sea also 4C6.

235 Machanicalgovernor: Have ths 'c 12 Engine % A B3 2 3 B-A 32 !I
govemor overhauled by a speclalised ' -
workshop

266 Check the impulse transmitter for 400.01 020 Engine 4 o
contamination and correct distance \ !

I‘Sram'ng alr pilot valve/Starting valve/Main starting vaive 160/161/162 ;
"272 Removo and overhaul all starting air 160.01 1 Vaive ) X
pilotvalves 160.02
L}
1273 Checkall stasting valves for tightness  ; 161.01 Valve ) x: !
;_ T ™ U St IS
{ X Maintenance work due
After .... opsrating hours or after 2 yeers
x 1000 h
2 Checking of new or overhauled parts required (once after the mentioned time)
3 According to specification of manufacturer
4 If component/system is given

4(6)

6706 4.7.2-05 EN
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MAN Diesel & Turbo 4.7.2
1, per
2I
3
274  Remova and overhaul 2l starting vaives 161.01 2 Valve X .
161.02 !
275 Remove and overhaulmainstading  :16201 |1 2 ' Vahe | CiXe
valve ! ; i !
Fuel injaction pump T - 200"
1303 Remove, dismantle and check one 200,03 2 4 Pump iX 1
injection pump together with drive and  200.04 s
cam follower ©201.01
1201.02 . ; :
304 Remove and dismantle all injection -20003 2 3 Pump X '
pumps. Check pump elements, valve - 200.04
suppoits and baffle screws, replace
worn parts and all sealing rings.
306 Remove and dismantle ell injection '201.01 2 Pump X
pump drives and cam followers, 201.02
replace worn parts and sealing rings.
Fuel govemor control linkage 203
312 Lubricate all bearing points and joints.  203.01 2 Engine X
Check for proper functioning
Fuel injection valve 221
322 Remove injection valves, check nozzle 221.01 2 3 Vale X
elements or replace them by nevs or 221.02
reconditioned nozzle elements if 221.03
necessary 221,04
323 Remove allinjection valves. Replace all 221.01 2 3 Valve X
nozzle elements. 221.03
221.04
2807289/292
370 Visual check of insulating mats - Engine X |
checklist see 010.005 Engine t
Operating Instructions Section 4 i
371 Check of intemalflagging insulation  Engine X
material - checklist ses 010.005 Engine
- Operating Instructions Section 4
372 Visual check of screwed connections X
and fastenings - checklist see 010.005
Engine - Operating Instructions Section
4
Measunng, catml anJ ;e:éd_;l;ca-n—;y;terns- o
380 Emergency Stopp Equipment: Check  125.30 2 3 Engine 2 X
functional capability and switching
points - also see 405
Additioneally required
T 24 Repetition interval in operating hours
X Maintenance vrork due
After .... operating hours or after 2 years
x 1000 h
2 Checking of new or ovevhauled parts required (once alter the mentioned time)
3 According to specification of manufacturer
... 4 UcomponenVsystemisgiven _ . . . . . ... __,
6706 4.7.2-05 EN 5(6)
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4.7.2 MAN Diesel & Turbo

~
|

40S Checkinstalled new/overhauled parts D
or newly added lubricants once after
the indicated interval - applies to 113,

122, 212, 213, 233

24.. Repetition
X Maintenance work due
ARer .... opsraling hours or after 2 years
x 1000 h
Checking of new or overhauled parts required (once after the mentioned time)
According to specification of manufacturer
{fcomponent/s temnis ven

& wn

8(8) 6708 4.7.2-05 EN
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TAB 2 - OPERATION AND MAINTENANCE STAFF
ORGANIZATION CHART

To be filled by bidders

(tentative organization charts are included as guideline only)

Y-Yi-@‘JéJA“&:a&W‘QlS)&A"LL»aJM

/{7// o2 () <) s
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el
| E\
()
Oﬁeration
Manager
L |
s Deputy
—_— Operation
Manager
Chief Chief Chief Chief
; Operator Operator Operator Operator
,,_ Operator 1 Operator 1 Operator 1
7: Operator 2 Operator 2 Operator 2
Operator 3 Operator 3

Operator 3 aperator 3

RNy
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Tentative O&M Organisation chart

Mechanical
technician

(2)

ZOUK Power Plant — Lebanon
10 x MAN 18V48/60

Power Plant manager

Administration &

Accounting
T T
Maintenance Performance
Manager Engineer
Deputy Store Keeper
Maintenance
Manager .
Assistant
Store
Mechanical Electrical Engineer E 1&C Engineer Keeper
Engineer
. . 1&C
Electrical Supervisor Technician
Mechanical
upervisor .
Supervis Electrical
Technician (2)
Welder Millright Painter

Electrical Workers (4)

Mechanical Workers
(12)

YoYE - Anlly Byl ars 3 LuSall CAS il Bilay JilS

HSE Engineer

Chemist
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Tentative O&M Organisation chart
JIYEH Power Plant — Lebanon
4 x MAN 18V48/60

Power Plant
manager

Administration &

Accounting
r .
Operation Maintenance Performance HSE
Manager Manager Engineer Engineer
I
i Deputy .
Deputy Operation i Store Keeper Chemist
Manager Mt?/llgtmea?zaer;ce ) P
Chief Chief Chief Chief . . © Assistant
Mechanical Electrical .
Operator Operator Operator Operator E(:\gineer Engineer |&CEngineer Store Keeper
1 I
Operator 1 |~{Operator1 |~ Operator 1 Operator 1 Mechanical Electrical 1&C
Supervisor Supervisor Technician
Operator 2 |~ Operator2 F Operator2 |  Operator 2 Mechanical Welder Millright Painter L Electrical Technician (2)
technician (2)
Operator 3 Operator 3 Operator 3 .
Mechanical Workers (6) Electrical Workers (2)

— & DR BT e 77
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Section VI. Scope of Works and Technical Specitications
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TAB 3 - MINIMUM SCOPES OF SCHEDULED OVERHAULS FOR MAIN

DEVICES WITHIN THE FACILITY

Scope of the major inspection/overhaul for DE

1.

1.1.
1.2.
1.3.
1.4.
1.5.
2.

2.1.
2.2.
2.3.
2.4.
2.5.
2.6.
2.7.
2.8.
2.9.

2.10.
2.11.
2.12.
2.13.
2.14.
2.15.
2.16.
2.17.
2.18.
2.19.
2.20.
2.21.

3.1
3.2.
3.3.
3.4.

4.1.
42.
4.3.
4.4.

5.1,
5.2.

iy

Actions before starting major inspection

Documentation of operating condition before major inspection to determine MW output and

heat rate

Leak tests

Oil analysis

Generator

Visual checks before disassembly

DE Unit, Intake and Exhaust Ducts
Camshaft Bearings

Connecting rod bearings

Crankshaft seals

Crankshaft thrust washers

Gear train bushings

Gear train bearings

Main Bearings

Cam thrust washers

Connecting, piston, piston rings, Piston pins, liner, and oiler (power Pack)
Oil cooler core

Turbocharger core

Oil pump

Fuel pump

Heads, with spacer, rocker arms, push rods
Inlet manifold gaskets and seals

Full overhaul gasket set

Cooling fan bearing

Crankshaft vibration damper

Exhaust manifold seals

Exhaust manifold bellows

Fuel pressure regulating valve.
Protective and control devices (auxiliary equipment), fuel supply
Protective devices

Regulation devices

Lube-oil supply

Fuel and injection system

Startup

Control, regulating and protective devices
Operating log entries

Commissioning

MW output and heat rate test

Major overhaul report

Replacement parts

Major overhaul report

OPERATION & MAINTENANCE OF THE RECIPROCATING ENGINE
POWER PLANTS AT ZOUK and JIYEH
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Scope of the minor inspection for DE

1. External area

1.1. Complete unit

1.2. Generator

1.3. Engine

2. Inspections

2.1. Inspect engine and listen for any unusual noise. Check for fuel oil, lube oil, and coolant leaks

2.2. Note and record any excessive vibration in the turbocharger or blower

2.3. Check and record the data indicated on the engine instrument panel

2.4. Check lube oil level in engine crankcase or sump

2.5. Check coolant level in expansion tank

2.6. Check oil level in governor

2.7. Check fuel strainers for water; drain if required

2.8. Check fuel level in day tank

2.9. Check colour and smoke level of exhaust gas

2.10. Check lube oil and fuel filter pressure drop; change filters as required

2.11. Inspect air filters; replace as required

2.12. Check pH of engine coolant; add conditioner as required to meet manufacturer's recom-
mendations

2.13. Take lube oil sample for test and analysis; change lube oil if indicated by test results or pro-
vide additives if recommended by lube oil supplier

2.14. Verify proper operation of all safety shutdown controls and alarms; immediately repair any
defective items

2.15. Change fuel oil filters; filters should be changed based on maximum recommended pressure
differential

2.16. Clean and inspect centrifugal lube oil filters if provided

2.17. Grease/lubricate auxiliary pump bearings

Scope of the partial inspection/overhaul for generator

1. Disassembly of upper protections to permit visual inspection of the stator and rotor and wind-
ings with the aid of an optical fiber endoscope or revolving mirror

Inspection of bushing terminals

Checking bearings

Checking insulation

Checking bearing insulation

Inspection of excitation system

Checking generator alignment

Inspection of the lubrication plant

Checking of the instrumentation

WRNan BN

Scope of the general overhaul for generator

1. All checks and inspections listed for partial overhaul
. Removal of the rotor (after disassembling of excitation system, supports and protection)
3. Inspection and checking of the stator winding and stator core (fastening of the end windings,
wedging, etc.)
4. Inspection and checking of the rotor (retaining rings, keys, end-windings, fan-blades

OPERATION & MAINTENANCE OF THE RECIPROCATING ENGINE
POWER PLANTS AT ZOUK and JIYEH
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Scope of the standard inspection of HRSG

—

Diverter damper and auxiliary equipment (seal air fan)

Inlet/outlet ducts

Drums - internal inspection (steam separators and non-destructive testing of down-water-

walls joints)

Headers (elongation indicators check, non-destructive testing/repair and/or replacement)

Heat transfer surfaces (overall condition, measurement of thickness, replacements)

Boiler insulation and casing (both insulation repair and aluminum cover repair)

Boiler s teel structure (sand blasting and re-painting of visual corrosion sources)

Valves (inspection and repair and/or replacement)

Pumps (both feed water and circulation - scope of overhaul to be determined by the internal

inspection + overhaul of pumps bearings and sealing)

10. Boiler piping (scope of overhaul determined by non-destructive testing of the T-joints and
elbows).

11. Control, Regulating and Protective Devices

W™

00N s

Scope of the minor overhaul for steam turbine

+

Opening of turbine casings

Visual inspection of the LP last stage blades

Endoscopic examination of accessible parts of the turbine
Inspection of the bearings

Check of coupling concentricity

Examination of the safety devices for turbine and generator
Overhaul of the turbine control system, oil pumps etc.
Inspection of the steam valves

Examination of the condensing and feed-heating system

W N —

b

0 0 N o

Scope of the major overhaul for steam turhine

1. All the checks and examinations drawn up in the scope of minor overhaul

2. Opening of turbine casings (or all casings if consisting of several cylinders)
3. Examination of the blading

4. Complete examination of the couplings, including axial run-out test

4

*

OPERATION & MAINTENANCE OF THE RECIPROCATING ENGINE
POWER PLANTS AT ZOUK and JIYEH
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Annexes

Annex 1 - List of Sub-contractors for Zouk and Jiyeh

Annex 2A - Available Spare Parts in Zouk

Annex 2B - Available Spare Parts in Jiyeh

Annex 3 - Available Tools in Zouk and Jiyeh

Annex 4 - Available O&M Manuals for Zouk and Jiyeh
Annex SA - List of Defects for Zouk Power Plant

Annex 5B - List of Defects for Jiyeh Power Plant

Annex 6 - Available Workshop Equipment in Zouk and Jiyeh
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Price Schedules
Preamble General

1. The price schedules for each lot are divided into separate schedules (of this section) as
follows:

Summary of price schedules

Price schedule 1 - Operator’s staff

Price schedule 2 - Scheduled Inspection and Maintenance Services
Price schedule 3 — Spare Parts, Consumables and Tools

Price schedule 4 — Miscellaneous Services

Price schedule 5 — Training

Price schedule 6 ~ Other Services

Price schedule 7 — Closed Envelope

2. The schedules do not generally give a full description of the Works and Services to be
performed under each item. Bidders shall be deemed to have read the technical
specifications and other sections of the bidding documents and reviewed the drawings to
ascertain the full scope of the requirements included in each item prior to filling in the
rates and prices. The entered rates and prices shall be deemed to include for the full scope
as aforesaid, including overheads and profit.

3. If Bidders are unclear or uncertain as to the scope of any item, they shall seek
clarification in accordance with the Instruction to Bidders in the bidding documents prior
to submitting their bids.

Pricing

4. Prices shall be filled in indelible ink, and any alterations necessary due to errors, etc.,
shall be initialled by the Bidder.
As specified in the Bid Data Sheet and Conditions of Contract, prices shall be fixed.
5. Bid prices shall be quoted in the manner indicated and in the currencies specified in the
Instructions to Bidders in the bidding documents.
For each item, Bidders shall complete each appropriate column in the respective
schedules, giving the price breakdown as indicated in the schedules.
Prices given in the schedules against each item shall be for the scope covered by that item
as detailed in the technical specifications, drawings or elsewhere in the tender documents.
6. Items left blank will be deemed to have been included in other items. The TOTAL for
each schedule and the TOTAL of the grand summary shall be deemed to be the total price
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for executing the facilities and sections thereof in complete accordance with the contract,
whether or not each individual item has been priced.

7. When requested by the Owner for the purpose of making payments or part payments,
valuing variations or evaluating claims, or for such other purposes as the Owner may
reasonably require, the Operator shall provide the Owner with a breakdown of any
composite or lump sum items included in the schedules.

Yove dally gsll o laas Dliay S
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Bill of quantities for Operation & Maintenance for Jiyeh Power Plant
4 (four) 18V48/60 medium speed reciprocating engine power generation units and (1) one steam turbine
Price schedule A — Summary of price schedul..

Total price VAT Total price
Item Description excluding VAT including VAT
(currency)
(currency) (currency)

SCH 1A Operator’s staff
SCH2A  Scheduled Inspection and Maintenance Services
SCH3A  Spare Parts, Consumables and Tools
SCH4A  Miscellancous Services
SCIISA  Training
SCII 6A  Other Services
SCIT7A  Closed envelope
TOTAL for Jiych Power Plant

A -FOR JIYEH POWER PLANT:

Contract Price and Currency (exclusive of VAT):

(figures):

or such other sum as may be determined in accordance with the said conditions (hereinafter called “the Contract Price”) for the Operation and Maintenance
of all of the facilities of the Jiyeh Power Plant

VAT amount (Price and currency):

(figures):

Contract Price and Currency (inclusive of VAT):

(figures):

or such other sum as may be determined in accordance with the said conditions.

\
N

OPERATION & MAINTENANCE OF THE RECIPROCATING ENGINE
/g K POWER PLANTS AT ZOUK and 1Y FH
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Bill of quantities for Operation & Maintenance for Zouk Power Plant
10 (ten) 18V48/60 medium speed reciprocating engine power generation units and (1) one steam turbine
Price schedule B — Summary of price schedul.

‘Total price VAT Total price
[tem Description exciuding VAT including VAT
(currency)
(currency) (currency)

SCHIB  Operator’s staff
SCH 2B  Scheduled Inspection and Maintenance Scrvices
SCH 3B  Spare Parts, Consumables and Tools
SCH 4B  Miscellancous Services
SCHSB  Training
SCH 6B  Other Services
SCH 7B  Closed envelope
TOTAL for Zouk Power Plant

B - FOR ZOUK POWER PLANT:

Contract Price and Currency (exclusive of VAT):

(figures):

or such other sum as may be determined in accordance with the said conditions (hereinafter called “the Contract Price™) for the Operation and Maintenance
of all of the facilities of the Zouk Power Plant

VAT amount (Price and currency):

(figures):

Contract Price and Currency (inclusive of VAT):

(figures):

or such other sum as may be determined in accordance with the said conditions.

/g OPERATION & MAINTENANCE OF THE RECIPROCATING ENGINE

POWER PLANTS AT ZOUK and JIYEH
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Bill of quantities for Operation & Maintenance for Jiyeh Power Plant
4 (four) 18V48/60medium speed reciprocating engine power generation units and 1 (one) steam turbine
Price schedule 1A - Operator’s staff

Cost of Unit price

. . Total price
ftem El(]fn‘::t?:n Experience/Years Country of Origin Function No Unit Qty r:nc;;:[t::::;f cx:/l:('ll!ng cxcluding VAT
(currency)
(currency) (currency)

1 ENG 10 UR Plant Manager 1 MM 72

2 ENG 8 UR Oncration Manager 1 MM 72

3 ENG 8 UR Maintenance Manager 1 MM 72

4 UGR 8 UR Administration Manager 1 MM 72

S ENG 6 UR Deputy Operation Manager 1 MM 72

6 ENG 6 UR Deputy Maintenance Manager 1 MM 72

7 ENG 6 UR Performance Engineer 1 MM 72

8 ENG 8 UR HSE Engineer 1 MM 72

9 ENG 10 UR Chief Operator 4 MM 288

10 T 8 UR Operator 12 MM 864

11 T ) LLE Store Keeper | MM 72

12 T 3 LE Assistant Store Keeper 1 MM 72

13 ENG 8 UR Chemist | MM 72

14 ENG 8 UR Mechanical Engineer ] MM 72

15 T 8 LE Mechanical Supervisor 1 MM 72

16 T S LE Mechanical Technician 2 MM 144

17 SW S LE Welder 1 MM 72

18 SwW S LE Millwright 1 MM 72

19 SW S LE Painter 1 MM 72
20 w 2 LE Mechanical Worker 6 MM 432
21 ENG 8 UR Electrical Engincer | MM 72
22 T 8 LE Electrical Sunervisor | MM 72

23 T S LE Electrical Technician 2 MM 144

24 w 2 LLE Electrical Workers 2 MM 144
25 ENG 8 UR 1&C Engineer 1 MM 72
26 T b LE [&C Technician 1 MM 72

UR Un-restricted ENG Engincer SwW Skilled worker T Technician
LE Lcbanese UGR University graduate W Worker MM Man Month

The staff of the Operator shall comprise as minimum the above number of highly qualified personnel.

The Operator shall provide all additional necessary, sufficient and qualified staff to perform the operation and maintenance of the power plant in perfect manner.

Working hours of each of the Operator’s staff shall be 45 hours per week.
All Operator staff shall possess the required skill Certificates.

OPERATION & MAINTENANCE OF THE RECIPROCATING ENGINE
POWER PLANTS AT ZOUK and JIYEH
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Item

Bill of quantities for Operation & Maintenance for Jiyeh Power Plant
4 (four) 18V48/60medium speed reciprocating engine power generation units and (1) one steam turbine

Price schedule 2A - Scheduled Inspection and Maintenance Sci viccs

Description

Major Overhauls as per OEM manuals
Diesel engine

2.1
2.2

23

24
25
2.6
2.7
2.8
29
2.10
2.11
2.12

2,13
2.14
215
2.16
2.17
2.18

2.19
3

3.1
3.2

LS

Refurbishment of crankshaft bearings and replace all bearing shells

Relurbishment of torsional vibration damper (remove vibration damper on the camshaft, check and replace
scaling rings. Have maintenance work carried out by authorized workshon/service personnel)

Replace of torsional vibration damper (remove vibration damper on the camshaft, check and replace scaling
rings. Have maintenance work carried out by authorized workshop/service personnel)

Refurbishment of big-end bearing and replace bearing shells

Dismantle all nistons, clean the comnonents, fit new piston crowns and piston skirts

Refurbishment of piston / piston pins (remove, clean and inspect all pistons. Replace all piston rings)
Replacement of piston pin bushes

Refurbishment of cvlinder liner (remove all cvlinder liners and renlace scaling rines)

Relurbishment of camshaft / camshaR bearing / cam follower (remove and replace all camshafls bearings)
Refurbishment of safcty valves (remove and replace all safety valves on cylinder heads)

Refurbishment of inlet valves (remove all inlet valves and replace valve cones, valve seat, and valve guides)
Refurbishment of exhaust valves (remove all exhaust valves and replace valve cones, valve scat, and valve
guides)

Refurbishment of speed controller (have governor overhauled by specialized workshop if necessary)
Refurbishment of Starting air pilot valve / (remove and overhaul all starting air pilot valves)
Relurbishment of / Starting valve / (remove and overhaul all starting valves)

Refurbishment of / Main starting valve (remove and overhaul all main starting valves)

Fuel injcction valve replace all nozzle clements

Refurbishment of fuel injection pump (remove and dismantle all injection pumps and cam followers.
Replace scaling rings)

All other facilities not listed above

Diesel engine auxiliaries

DE gencrator
DE generator auxiliarics

Steam turbine
Stcam turbine auxiliarics

Condensate, fced water and stcam system
Condenser system (Condenser, air fans, ctc.)

Unit

No
No

No

No
No
No
No
No
No
No
No
No

No
No
No
No
No
No

No
No
No

No
No

Qty

>

B - R I B

~
B 0 00

E-S

Unit price
excluding
VAT
(currency)

OPERATION & MAINTENANCE OF THE RECIPROCATING ENGINE
~ t POWER PLANTS AT ZOUK and JIYEH

Total price
excluding
VAT
(currency)
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5.3
54
5.5
5.6

—

1.3
1.4
1.5
11.6
11.7
11.8
11.9
11.10
1111
11.12
11.13
11.14
1115
11.16

12

12.1
12.2
12.3
12.4
12.5
12.6

13

- HRSG
- Steam turbine generator
- Steam turbine generator auxiliaries
- All other (acilities not listed above (the Bidder shall give details and breakdown of prices and
description of these services)
Preventive maintenance program inspection as per OEM manuals
- Diesel engine
- Steam turbine
Efficicncy monitoring, monthly
Instrumentation review / calibration for measuring devices
Bascline nerformance test for the RE combined cvele
Performance of annual guarantee test for the RE combined cycle
Preventive maintenance (as per Section VII, clause 3.5 concerning the quality and frequency of maintenance)
- Fuel system
- Mechanical Auxiliary unit
- Lubricating Oil system
- Scawater Water system
- Cooling Water system
- Hot Water system
- Service and make-up Water system
- Compressed Air system
- Combustion Air and Exhaust Gas system
- Waste heat Recovery and Steam system
- Oily Water and Oil Sludge Treatment system
- Boiler Wash Effluent system
- Powerhouse Pressurized Ventilation system
- Black Start Generator
- Transformers
- Allother facilities not listed above (the Bidder shall give details and breakdown of prices and description of
these services)
Civil works and repairs for the facilitics and buildings, boundary fences, stores, workshop, ways, outfall culvers
cte.
- HVAC system
- Fire alarm and firefighting systems
- Plumbing storm water and sewage svstems
- Painting and coating for the facility and systems
- Piping, ducting, insulation for all facilities
- All other facilities not listed above (the Bidder shall give details and breakdown of prices and description of
these services)
- Electrical, and communication svstems works and repairs

No
No
No
LS

No
No
No
No
No
No

LS
LS
LS
LS
LS

—_——— &

— < N
a—agal

—_—— o - ——

o
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13.1 - HV/MV Components, GIS
13.2 - Relays, VFDs
133 - Earthing, Lightning, and cathodic protection systems
13.4 - CMMS. DCS, and HMI systems (license updates, upgrades) LS 1
13.5 - SaCoS... and Control systems for DE’s LS 1
13.6 - Telecommunications systems
13.7 - Liehts
13.8 - All other facilities not listed above

14 - Turbocharger

15 - DE Lubec oil Scparators

16 - CEMS (Continuous Monitoring Emission System)

17 - Desalination Unit

18 - Reverse Osmosis Unit

19 - Auxiliary Boiler

20 - Incincrators

TOTAL __,
The manpower already priced in schedule 1A should be excluded from the price of services.
The cost of spare parts already priced in schedule 3A should be excluded from the price of services.
The prices include all costs for additional services, tools, experts ... (excluding existing personnel as per schedule 1A and spare parts as per
schedule 3A) necessary to perform the services.
If at the end of the Contract period the Operator failed to perform any of the above listed services, or if any of the above listed services was not
due because of running hours, then the Owner will deduct the price of this service.

OPERATION & MAINTENANCE OF THE RECIPROCATING ENGINE
N % POWER PLANTS AT ZOUK and JIYEH
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Bill of quantities for Operation & Maintenance for Jiyeh Power Plant
4 (four) 18V48/60medium speed reciprocating engine power generation units and (1) one steam turbine
Price schedule 3A — Spare Parts, Consumables and Tool

Item Description

I Spare parts termination replacement expenditures (as per items reccived at the starting of the contract and exclude

MO spare parts)
2 Spare parts annual expenditure (excluding MO)

3 Spare parts for MO
4 Consumables (the Bidder shall give details and break-down of material and prices. The materials break-down is
indicative and there shall be no limitations or restrictions on the quantitics and materials to be provided by the
Operator)
4.1 - Oil for DE
4.2 - Other oils
4.3 - Lubricants and greascs
44 - Chemical products
4.5 - Allkind of battcries for DC power supply in the power plant
4.6 - DE air intake filtcrs
4.7 - Foam tank and portable fire cxtinguisher refilling or replacement
4.8 - Other consumables matcrials not listed above
5 Tools owned by the Operator and provided only fur 6 (six) years

Unit

No

No
LS

No
No
No
No
No
No
LS

LS

—_——_——-—a oo

Qty

Unit price
excluding
VAT
(currency)

TOTAL

Total price
excluding
VAT
(currency)

The manpower already priced in schedule 1A should be excluded from the price of services. Consumables concerning the oil for DEs will be

billed based on actual quantities consumed by the operator.

Al -
— & ﬁ“" @/ 4
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Item

2.1
2.2
23
24
25
2.6

w

4.1
4.2

44

wn

[--BES B o)

11
12
13
14
IS5
16

Bill of quantities for Operation & Maintenance for Jiyeh Power Plant
4 (four) 18V48/60medium speed reciprocating engine power generation units and (1) one steam turbine

Price schedule 4A — Miscellaneous Services

Description

Power plant take-over (report preparation)

Procedures and Instructions work-out

- Operation procedures and instructions

- Maintenance procedures and instructions

- Administrative orocedures

- Safety procedures

- Hand-over procedures

- Communication procedures between the Owner and Operator
Administrative services

Insurances

- Insurance cost — Policy of the facilitics (“all risk™)

- Insurance cost — Policy of Third Party liability (delict and product typc)
- Insurance cost — Policy against accidents for personnc!

- Insurance cost — Policy covering workers compensation. automobile and liability of Operator as Owner
Sccurity guard dutics

Vehicles need by Operator including cost of fuel maintenancc etc.
Office equipment

Office materials for Operator and Owner

Cleaning for all the facilities

First aid and medical activities

Transportation

Post, Couricr services

Pesticisation and deratization

Communication services for Operator and Owner (internet services, telephone bills)
Landscaping and gardening

Other sunplics that might be deemed necessary (give details)

The manpower already priced in schedule 1A should be excluded from the price of services.

.5

= o]

Unit

No

No
No
No
No
No
No
LS

No
No
No
No
No

No
No
LS
LS
LS
No
No
No
LS

—_—

——

— N\ QC\ = = = OO\ ==\ O

Unit price

excluding
Qty VAT

(currency)

TOTAL

OPERATION & MAINTENANCE OF THE RECIPROCATING ENGINE

: & POWER PLANTS AT ZOUK and JIYEH

Total price
excluding
VAT
(currency)
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Bill of quantities for Operation & Maintenance for Jiyeh Power Plant
4 (four) 18V48/60medium speed reciprocating engine power generation units and (1) one steam turbine

Price schedule SA-T._ ..". ¢

Unit price
Item Description Unit Qty exc‘!uA('!I[ng
(currency)
1 Training of Operator O&M staff
1.1 - Annual training for opcration staff No 6
1.2 - Annual training for maintenance staff No 6
1.3 - Annual firefighting, Safety and Medical training No 6
1.4 - Personal qualification exams No 6
TOTAL
The manpower already priced in schedule 1A should be excluded from the price of services.
Training has to be carried out by an approved Company or qualified Operator trainers.
Owner to approve all trainer materials.
Unit price
- . excluding
Item Description Unit Qty VAT
(currency)
2 Training of Owner's Staff (To be quoted as an Ontion and will not be included in the total price)
2.1 - Training of Owner’s staff as defined in Section V1 — Sub-clause 3.3.1 No |

X 7

e = fA]

OPERATION & MAINTENANCE OF THE RECIPROCATING ENGINE
POWER PLANTS AT ZOUK and JTYEH
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excluding
VAT
(currency)
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Bill of quantities for Operation & Maintenance for Jiyeh Power Plant
4 (four) 18V48/60medium speed reciprocating engine power generation units and (1) one steam turbine

Price schedule 6A — Other Services

1. The manpower already priced in schedule 1A should be excluded from the price of services.

2. Before the end of the Contract Period, and if the Operator:

N

A=

a. Failed to perform any of the above listed services because they were not due
Or
b. Couldn’t perform any of the above listed services in agreement with the Owner

Then, the Owner will deduct the price of this service as mentioned in C.0.C. Clause 7

Unit price Total price
Item Description Unit Qty cx;l:(’lrmg cxi}:‘.‘;,"g
(currency) (currency)
2 - Condition Monitoring Systcm LS 1
4 - ﬁSuDDIy. deployment and maintenance of the Computerized Maintenance Management System (CMMS) LS 1
5 - Environmental Audit - No 6
6 - Exit3° party certified Due Diligence (6 months before the end of the contract period) No 1
7 - Clcaning of the Fuel Tanks No 1
8 - Sludge treatment (Billing as per actual treated quantity) — _ m’ 2880
9 - Other services (the Bidder shall give details and breakdown of prices and description of these services) LS 1
TOTAL

PERATION & MAINTENANCE OF THE RECIPROCATING ENGINE
POWER PLANTS AT ZOUK and JIYEH
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Bill of quantities for Operation & Maintenance for Jiyeh Power Plant
4 (four) 18V48/60medium speed reciprocating engine power generation units and (1) one steam turbine

L AV wa - v H\r
Unit price Total price
¢ Lo . excluding excluding
Item Description Unit Qty VAT VAT

(currency) (currency)

- Punch list actions' (optional) LS 1

3 - Waranty Claims actions'(optional) LS 1

4 - 30000 hours Major Overhaul for DE (ontional, paid after task execution)’ No 4

TOTAL

The manpower already priced in schedule 1A should be excluded from the price of services.

'Detailed breakdown price should be presented with the current price offer. EDL reserve the rights to cancel this item after the contract signature,
however it will be part of the financial evaluation of bids.

7A - FOR JIYEH POWER PLANT:

Schedule 7A Price and Currency (exclusive of VAT):
(figures):

or such other sum as may be determined in accordance with the said conditions (hereinafter called “Schedule 7A Price”) for the Operation and Maintenance of
all of the facilities of the Jiyeh Power Plant

VAT amount (Price and currency):

(figures):

Contract Price and Currency (inclusive of VAT):

OPERATION & MAINTENANCE OF THE RECIPROCATING ENGINE

\
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(figures):

or such other sum as may be determined in accordance with the said conditions.

% /g : t OPERATION & MAINTENANCE OF THE RECIPROCATING ENGINE

POWER PLANTS AT ZOUK and JIYEH

’ ’»_c«./ P
/’&p 9 4‘% ' -@@7/74



St Jgaa Page 16/16

Bill of quantities for Operation & Maintenance for Zouk Power Plant
10 (ten) 18V48/60medium speed reciprocating engine power generation units and (1) one steam turbine
Price schedule 1B - Operator’s staff

Co§t of Unit price Total
Item E[;Ievcl ?f Expericnce  Country Function No Unit Qty rccl‘u‘;’:mcm excluding exsllul(cl‘i:ng
Cducation /Years of IO VAT
Origin mobilization (currency) VAT
(currency) (currency)
| ENG 10 UR Plant Manager 1 MM 72
2 ENG 8 UR Operation Manager 1 MM 72
3 ENG 8 UR Maintenance Manager 1 MM 72
4 UGR 8 UR Administration Manager | MM 72
b) ENG 6 UR Deputy Opcration Manager | MM 72
6 ENG 6 UR Decnuty Maintenance Manager 1 MM 72
7 ENG 6 UR Performance Engincer I MM 72
8 ENG 8 UR HSE Engincer I MM 72
9 ENG 10 UR Chicf Onerator 4 MM 288
10 T 8 UR Operator 12 MM 864
11 T 5 LE Store Keeper 1 MM 72
12 T 3 LE Assistant Store Kceper 1 MM 72
13 ENG 8 UR Chemist | MM | 72
14 ENG 8 UR Mechanical Engineer I MM | 72
15 T 8 LE Mechanical Supervisor | MM | 72
16 T 5 LE Mcchanical Technician 2 MM | 144
17 SW 5 LE Welder I MM | 72
18 SW 5 LE Millwright 1 MM | 72
19 SW 5 LE | Painter 1 MM | 72
20 W 2 LE " Mechanical Worker 12 MM | 864
21 ENG 8 UR Electrical Engincer I MM | 72
22 T 8 LE Electrical Supervisor I MM | 72
23 T 5 LE Electrical Technician 2 MM | 144
24 W 2 LE Electrical Workers 4 MM | 288
25 ENG 8 UR 1&C Engincer I MM | 72
26 T b) LE 1&C Technician 1 MM | 72
UR Un-restricted ENG Engincer Sw Skilled worker T Technician
LE Lebanese UGR University graduate W Worker MM  Man Month

The staff of the Operator shall comprise as minimum the above number of highly qualified personnel.

The Operator shall provide all additional necessary, sufficient and qualified staff to perform the operation and maintenance of the power plant in perfect manner. Working
hours of each of the Operator’s staff shall be 45 hours per week.

All Operator staff shall possess the required skilt Certificates.

A

OPERATION & MAINTENANCE OF THE RECIPROCATING ENGINE
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Bill of quantities for Operation & Maintenance for Zouk Power Plant
10 (ten) 18V48/60medium speed reciprocating engine power generation units and (1) one steam turbine

Price schedule 2B - Scheduled Inspection and Maintenance S.. +.vvo

Description

Refurbishment of crankshaft bearings and replace all bearing shells

Refurbishment of torsional vibration damper (remove vibration damper on the camshaft, check and
replace sealing rings. Have maintenance work carried out by authorized workshop/service personnel)
Replace of torsional vibration damper (remove vibration damper on the camshafi, check and replace
scaling rings. Have maintenance work carricd out by authorized workshop/scrvice personnel)

Dismantle all pistons, clcan the components. fit new piston crowns and piston skirts
Refurbishment of piston / piston pins (remove. clean and inspect all pistons. Replace all piston rings)

Refurbishment of cylinder liner (remove all cylinder liners and replace scaling rings)
Refurbishment of camshaft / camshaft bearing / cam follower (remove and replace all camshafts

Refurbishment of safety valves (remove and replace all safety valves on cylinder heads)
Refurbishment of inlet valves (remove all inlet valves and replace valve cones, valve seat, and valve

Refurbishment of exhaust vaives (remove all exhaust valves and replace valve cones, valve seat, and
Refurbishment of speed controller (have govermnor overhauled by specialized workshop if necessary)
Refurbishment of Starting air pilot valve (remove and overhaul all starting air pilot valves)
Refurbishment of Starting valve (remove and overhaul all starting valves)

Refurbishment of Main starting valve (remove and overhaul all main starting valves)

Refurbishment of fuel injection pump (remove and dismantle all injection pumps and cam followers.

Item
1 Major Overhauls as per OEM manuals
2 Diesel engine
2.1 -
22 -
2.3
2.4 - Refurbishment of big-end bearing and replace bearing shells
2.5 -
2.6 -
2.7 - Replacement of piston pin bushes
2.8 -
29 -
bearings)
2.10 -
2.11 -
guides)
2.12 -
valve guides)
2.13 -
2.14 -
2.15 -
2.16 -
2.17 - Fuel injection valve replace all nozzle elements
2.18 -
Replace sealing rings)
2.19 - All other facilities not listed above
3 Dicsel engine auxiliaries
3.1 - DE generator
3.2 - DE generator auxiliarics
4 Steam turbine
S Steam turbinc auxiliaries

OPERATION & MAINTENANCE OF THE RECIPROCATING ENGINE

POWER PLANTS AT ZOUK and JIYEH
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Unit price Total price
. excluding excluding
Unit Qty VAT VAT
(currency) (currency)
No 10 DE
No 10 DE
No 10 DE
No 10 DE
No 10 DE
20 DE
10 DE
No 10 DE
No 10 DE
No 20 DE
No 10 DE
10 DE
No 10 DE
No 20 DE
No 20 DE
No 20 DE
60 DE
No 10 DE
No 10
No 10
No 10
No 1
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5.1 - Condensate, fced water and stcam systcm No |
52 - Condecnser system (Condenscr, air fans, etc.) No 1
53 - HRSG No 10
54 - Steam turbine generator No 1
5.5 - Steam turbine generator auxiliaries No 1
5.6 - All other facilities not listed above (the Bidder shall give details and breakdown of prices and No 1
description of these services)
6 Preventive maintenance program inspection as per OEM manuals
6.1 - Diescl enginc No 60
6.2 - Steam turbinc No 6
7 Efficiency monitoring, monthly No 72
8 Instrumentation review / calibration for measuring devices No 6
9 Bascline performance test of RE combined cycle No 1
10 Performance of annual guarantee test of RE combined cvcle No 6
11 Preventive maintenance (as per Section V1L, clause 3.5 concerning the quality and frequency of maintenince)
1.1 - Fuel system
11.2 - Mecchanical Auxiliary unit
1.3 - Lubricating Oil system
1.4 - Seawater Water system
1.5 - Cooling Water system
11.6 - Hot Water systcm
1.7 - Service and make-up Water system
11.8 - Compressed Air system
1.9 - Combustion Air and Exhaust Gas system
11.10 - Waste heat Recovery and Stcam system
1111 - Oily Water and Oil Sludge Treatment system
11.12 - Boiler Wash Effluent system
11.13 - Powerhousc Pressurized Ventilation system
11.14 - Black Start Generator
I1.15 - Transformers
11.16 - All other facilitics not listed above (the Bidder shall give details and breakdown of prices and description of
these services)
12 Civil works and repairs for the facilities and buildings, boundary fences, stores, workshop, ways, outfall culvers
ctc.
12.1 - HVAC system LS I
12.2 - Firc alarm and firefighting systems LS |
12.3 - Plumbing, storm-water, and sewage systems LS 1
12.4 - Painting and coating for the facility and systcms LS 1
12.5 - Piping, ducting, insulation for all facilitics LS 1
12.6 - All other facilities not listed above (the Bidder shall give details and breakdown of prices and description of LS 1

&

N o
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these scrvices)

13 Electrical, and communication systems works and repairs
13.1 - HV/MV Components, GIS

13.2 - Relays, VFDs
133 - Earthing, Lightning, and cathodic protection systems

13.4 - CMMS, DCS, and HMI svstems (license, updates, unerades) LS |
13.5 - SaCoS.. and Contro! systems for DE’s LS I
13.6 - Telecommunications systcms

13.7 - Liehts
13.8 - All other facilities not listed above

14 bocharger

15 PE Lube oil Senarators

16 LEMS (Continuous Monitoring Emission System)

17 Desalination Unit

18 Reverse Osmosis Unit

19 wviliary Boiler

20 Incinerators

TOTAL

The manpower already priced in schedule 1B should be excluded from the price of services.

The cost of spare parts already priced in schedule 3B should be excluded from the price of services.

The prices include all costs for additional services, tools, experts ... (excluding existing personnel as per schedule 1A and spare parts as per
schedule 3A) necessary to perform the services.

If at the end of the Contract period the Operator failed to perform any of the above listed services, or if any of the above listed services was not
due because of running hours, then the Owner will deduct the price of this service.

. OPERATION & MAINTENANCE OF THE RECIPROCATING ENGINE
& POWER PLANTS AT ZOUK and JIYEH
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Bill of quantities for Operation & Maintenance for Zouk Power Plant
10 (ten) 18V48/60medium speed reciprocating engine power generation units and (1) one steam turbine

Price schedule 3B — Consumables and Tools

The manpower already priced in schedule 1B should be excluded from the price of services. Consumables concerning the oil for DEs will be

billed based on actual quantities consumed by the operator.

Unit price Total price
Item Description Unit Qty cm‘:;[u\('];‘ng cxc\!t:’lll‘ng
* (currency) (currency)
1 Spare parts termination replacement expenditures (as per the items reccived at starting of the contract and exclude No 6
MO spare parts)
2 Spare parts annual expenditure (excluding MO) No 6
3 Spare parts for MO LS |
2 Consumables (the Bidder shall give details and break-down of material and prices. The materials break-down is
indicative and there shall be no limitations or restrictions on the quantitics and materials to be provided by the
Operator)
2.1 - Ol for DE No 6
2.2 - Other otils No 6
2.3 - Lubricants and greascs No 6
2.4 - Chemical products — No 6
2.5 - All kind of battcrics for DC power supply in the power plant No 6
2.6 - DE air intake filters No 6
2.7 - Foam tank and portable firc cxtinguisher refilling or replaccment .S |
2.8 Other consumables materials not listed above LS 1
3 l'm-\'tWSI_)craltor and provided only for 6 (six) years LS I
TOTAL

OPERATION & MAINTENANCE OF THE RECIPROCATING ENGINE
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Bill of quantities for Operation & Maintenance for Zouk Power Plant
10 (ten) 18V48/60medium speed reciprocating engine power generation units and (1) one steam turbine

Price schedule 4B — Miscellaneous Services

The manpower already priced in schedule 1B should be excluded from the price of services.

AN

T

Lo ap|*

Unit price Total price
L . excluding excluding
Item Description Unit Qty VAT VAT
(currency) (currency)
1 Power plant take-over (report preparation) No 1
2 Proccdures and Instructions work-out
2.1 - Operation procedures and instructions No 1
2.2 - Maintenance procedures and instructions No 1
23 - Administrative procedures No 1
24 - Safety procedures No 1
2.5 - Hand-over procedurcs No 1
2.6 - Communication procedures between the Owner and Operator No 1
3 Administrative scrvices LS 1
4 Insurances
4.1 - Insurance cost — Policy of the facilities (“all risk”) No 6
4.2 - Insurance cost — Policy of Third Party liability (delict and product type) No 6
4.3 - Insurance cost — Policy against accidents for personncl No 6
44 - Insurance cost — Policy covering workers compensation. automobile and liability of Operator as Owner No 6
5 Sccurity guard duties No 6
6 Vehicles need by Operator including cost of fuel, maintenance etc. LS |
7 Office ecquipment LS 1
8 Office materials for Operator and Owner No 6
9 Clcaning for all the facilitics No 6
10 First aid and medical activities LS 1
11 Transportation LS |
12 Post, Couricrscrvices LS 1
13 Pesticisation and deratization No 6
14 Communication services for Operator and Owner (internet services, telephone bills) No 6
15 Landscaping and gardcning No 6
16 Other supnlics that might be deemed necessary (give details) LS 1 \
TOTAL |

POWER PLANTS AT ZOUK and JIYEH

OPERATION & MAINTENANCE OF THE RECIPROCATING ENGINE
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Bill of quantities for Operation & Maintenance for Zouk Power Plant
10 (ten) 18V48/60medium speed reciprocating engine power generation units and (1) one steam turbine
Price schedule SB — Trainigps

Unit price Total price
It - . cexcluding excluding
cm Description Unit Qty VAT VAT
_— (currency) (currency)
1 Training of Operator O&M staff
1.1 - Annual training for operation staff No 6
1.2 - Annual training for maintenance staff No 6
1.3 - Annual [irefighting, Safety and Medical training No 6
1.4 - Personal qualification exams No 6
TOTAL
The manpower already priced in schedule 1B should be excluded from the price of services.
Training has to be carried out by an approved Company or qualified Operator trainers.
Owner to approve all trainer materials.
Unit price
I . . exciuding
tem Description Unit Qty VAT
(currency)
2 Training of Owner's Staff (To be quoted as an Option and will not be included in the total price)
2.1 - Training of Owner’s staff as defined in Section VI — Sub-clause 3.3.1 No [

\éz OPERATION & MAINTENANCE OF THE RECIPROCATING ENGINE
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Bill of quantities for Operation & Maintenance for Zouk Power Plant
10 (ten) 18V48/60medium speed reciprocating engine power generation units and (1) one steam turbine

Price schedule 6B — Other Services
Item Description

- Condition Monitoring System

- Fuel treatment separator uperade’

- Supply, deployment and maintenance of the Computerized Maintenance Management System (CMMS)

- Environmental Audit

Exit 3" party certified Due Diligence (6 months before the end of the contract neriod)

- Cleaning of the Fuel tanks

- Sludge treatment (Billing as per actual treated quantity)

- Other services (the Bidder shall give details and breakdown of nrices and description of these services)

DN & W
0

The manpower already priced in schedule 1B should be excluded from the price of services.

'"Take the part related to Zouk plant

Unit

LS
LS
LS
LS

LS
mJ
LS

Qty

—_ O\ = ——

7200

Unit price
excluding
VAT
(currency)

TOTAL

Total price
excluding
VAT
(currency)

2EDL reserve the rights to cancel this item after the contract signature, however it will be part of the financial evaluation of bids.

POWER PLANTS AT ZOUK and JIYEH
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[tem

Bill of quantities for Operation & Maintenance for Zouk Power Plant
10 (ten) 18V48/60medium speed reciprocating engine power generation units and (1) one steam turbine
1 1iev schedule 7B —Closed envelu o

Unit price
i . excluding
Description Unit Qty VAT
(currency)
Punch List actions (ontional) LS I
Warranty Claims actions' (optional) LS 1
30000 hours Major Overhaul for DE (ontional, paid after task execution)'”? No 10
TOTAL

Total price
excluding
VAT
(currency)

'Paid after task execution, to be priced as per the schedule of preservation of each container presented in the appendices.
2 . . . . . o . .
“Detailed breakdown price should be presented with the current price offer. EDL reserve the rights to cancel this item after the contract signature,

however it will be part of the financial evaluation of bids

I. The manpower already priced in schedule 1B should be excluded from the price of services.

2. Before the end of the Contract Period, and if the Operator:

%

pNSN

c. Failed to perform any of the above listed services because they were not due

Or

d. Couldn’t perform any ofthe above listed services in agreement with the Owner

Then, the Owner will deduct the price of this service as mentioned in C.o0.C. Clause 7

E OPERATION & MAINTENANCE OF THE RECIPROCATING ENGINE
POWER PLANTS AT ZOUK and JIYEH
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7B - FOR ZOUK POWER PLANT:

Schedule 7B Price and Currency (exclusive of VAT):

(figures):

or such other sum as may be determined in accordance with the said conditions (hereinafter called “Schedule 7B Price”) for the Operation and Maintenance of all
of the facilities of the Zouk Power Plant

VAT amount (Price and currency):

(figures):

Contract Price and Currency (inclusive of VAT):

(figures):

or such other sum as may be determined in accordance with the said conditions.

x OPERATION & MAINTENANCE OF THE RECIPROCATING ENGINE
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1. “The Operator shall perform these activities, in the presence and
under the supervision of qualified expert(s) from the pertinent
equipment's OEM, or any of its authorized distribuiers, or licensed
manufactrtitg pannats (Refer to clarifications in item 13-
Instruction o Bxlders)”.

2. “The Final Reports shall be issued by the Operator, verified,
approwad and signed, by the OEM Expert / Supervigor, or any of
its authorized disiributers, or licensad manufachwing parimess
(Refer to clarifications in item 13- Instrection to Bidders)”.

3. “The Operator kas to deliver a conciss schedule indicating the
time/ period to carry out the first Major Overhaul for each DE.
The schedule has o inclade the availability of all vequired
materials, spare parts, manpower, amd OBM Techoical
Reprezentatives (a5 decided by the OEM), or any of its autharized
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distributers, or liconsed manufacturing partners (Refer io
clarifications in item 13- Instruction io Bidders)”.

G poidD. -y o by Koald sl -1F 5 35 (3 AN gl N} T
SR e Gl e lnd 8 o S5 Sy s b gt
S TUET g g5 el

0 Aad B (B B SISl bund g i o 38 e B

e gl ggieadll 8y 3 a5l (Distributer) dailiall 8 30 2y adadi g 5 pal
Sdaliagl il e dall e o(Licensed manufacturing partner) Wid o
dniloall A5 )3 Cin 33l £ 508 oy it B Y gcad ASailly Ayl y Taclad
Liconsed macufacting ) teis e el s gsieah & 3 | (Distribueer)
SN alb 330 (OEM) fatlal 38530 o b 5 o eals (partnor
wlo (OEM) datall 353 120 AL gt (OEM) fndloaall 3 581 30 Tlus¥h

alya'tt (3 a2 in ) ) e ol o3

Gl daa i O Gie Major Overhankh i y clipall of ) o 3

il Ayt O e S (Distributer) dadiall 35,00 (4 addeall £ 354
P o dall e (Licensed manufacturing partner) L o ool i
£oal (a pSh il o i W Y pead Aty 38 bty Rsked alaliandl
lold o0 ol pull ajealll ly s Cin S (Distributer) Rakuall 45 530 34 ddadl
Lalboall 453030 (o g 5 (o Juals {Licensed manufacturing partner)
datliall 35,00 A0 pa Ay gllcd Sy Al alaion. i ppiid {OBM)

Wyl By iima g 539 000l s i) 020 e {OEM)

A gy Jaadly gl olgy pledl 2 (Ko o s
dact

g ‘_

A el Qagl;

Ageall oS

e €]



	Binder1
	Part 1-Section 0
	Part 1-Section 1
	Part 1-Section 2
	Part 1-Section 2A
	Part 1-Section 3
	Part 1-Section 6
	Part 2-BOQ
	Part 2-Section 4
	Part 2-Section 5

	Binder2
	1-1135-تعديل في دفتر الشروط
	2-4913-تعديل في دفتر الشروط
	3-5000-توضيحات على أسئلة عارضين
	4-7327-تعديل في دفتر الشروط
	5-3066-تعديل في دفتر الشروط
	Blank Page




