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This document outlines the Owner’s Project Requirements (OPR) for the replacement
and upgrade of the existing power generation system at the Serail Building. The
purpose of this OPR is to define the scope, technical specifications, performance
requirements, and deliverables for the project, providing clear guidance to design-
build contractors and ensuring the new system meets the highest standards of
reliability, safety, and maintainability.
The new system will replace the existing 5 x 600 kVA generators with 3 x 1000 kVA
and 2 x 750 KVA generators, with full synchronization, advanced control, and
integration with the building management system (BMS). The project shall be
executed in phases to maintain uninterrupted power supply during the transition.
(Owner’s Project Requirements - OPR) £ g all dlllall cilllaia 235 1) 038 e s
VKRV I W RS NPT I Pt i BUEC L Y P S PTP S PR SE I SR
Loty lsns i Loy e sl st il janally ol iy cdosil) sl pall 5 eJlac !

dAplie ) julae Aol paall Wl Gisy o gy (Design-Build) iy aeaill J il

Alpall y Jueditll A gen g a5
0o 058 s allaly ¢ (KVA) LA e v 30k @il gab (e Calall ¢ adl ad gl pUs3 Jladiual alh
ehal galt h JalS el e st i 3 e od i Vo u By cifalga ¥ g bk Ve v ks il 5a3

dal e e g5 piall 385 aiw LS (BMS). (raall 513 pla] s JalSiy aday )y ¢ ) ghaile a3 allaig
haavil 5 yia QLSS g Ui L;i 9 Al 5eSl Aphatll 4y ) peiash lasal

1 PROJECT OBJECTIVES & PERFORMANCE TARGETS:

The project aims to replace the existing generator plant with a high-reliability

synchronized power system designed to:

Ensure zero interruption of power during execution
Provide redundant, scalable, and maintainable architecture
Improve electrical protection, safety, and accessibility
Enable advanced monitoring, control, and BMS integration

Comply with:
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ISO 8528
IEC 60947
IEC 61439
IEC 60364

Mechanical works: NFPA 37, NFPA 30, NFPA 110 and NFPA 10, ISO 8528-9 /
ISO 8528-10 (vibration and noise), EN 1856~1 (chimneys), SMACNA, and the
generator manufacturer's installation requirements.
Aglaie ) (o Al Ayl cgal o (A 568 58 alaty Allall o i) ddasa Jlasi) (M g 5 pall g
(s Le B
.&J#lwaﬂd¥#@hﬁﬂ1aﬁm1&%1emU'Lmua °
Al g Jpedil) 4 s s can sl A 5 ¢ (Redundancy yia ) Sl el plas jé g8
Jidill a2y @ladl L)) Ogeasl Ageany cdhadladly il oSl Alasll cilgine Hia3
Adlpall g
(BMS). sisall 53] allii o (JalSll 5 oSl g 4,80 poll daite Cilila] ygi o
ISO 8528 o
IEC 60034 / IEC 60947 o

IEC 60947 o

IEC 61439 o

IEC 60364 o

ISO 5 (NFPA 10 NFPA 1103 NFPA 305 NFPA 37 :dSuilsual) Jlsl o
((cAlaall) EN 18561 5 «(gawally jlxayl) 8528-9 | ISO 8528-10
il gal! dalaal) ASpdl (o Bialall euSsal cldlkiag SSMACNA 4

e— Reference needed for similar project.
Qualification and Experience
a. The genset supplier shall be a company legally registered and licensed in
Lebanon and shall have a minimum of Fifteen (15) years of proven
experience in the supply, installation, testing and commissioning, servicing,
and maintenance of diesel generator sets, electrical panels, and associated

systems.

a”
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b. Diesel Generator manufacturer shall be from renown international brand,
established since more than 50 years.

¢. The genset supplier shall be an authorized and certified Original Equipment
Manufacturer (OEM) representative/distributor for both the proposed engine
and alternator manufacturers for the past 10 years. Valid and current OEM
authorization/certification letters shall be submitted as part of the tender
submission. The authorization shall cover the proposed equipment and shall
include the supply of genuine spare parts, technical support, maintenance, and
after—sales services.

a. The genset supplier shall demonstrate adequate local maintenance and
after—sales support capability in Lebanon for the proposed generator sets.
This shall include qualified and experienced service personnel, appropriate
diagnostic and maintenance equipment, availability of genuine OEM spare
parts, and direct access to the OEM's technical support. The Contractor shall
provide details of its local service facilities, technical staff, and after-sales
support organization.

b. The genset supplier shall demonstrate its ability to deliver, install, test,
commission, and place the generators into reliable operation within the
required project schedule. The proposed generator sets shall be available
in stock in Lebanon at the time of tender submission. The Contractor shall
provide documentary evidence confirming the availability, model, rating, and
quantity of the proposed generators.

c. The genset supplier shall have successfully completed similar generator
projects and shall submit a minimum of eight 8 relevant project references.
Each reference shall include the project name and location, client name and
contact details, year of completion, generator manufacturer and model,
generator capacity and quantity, scope of works, and a brief description of the
installation. References shall preferably demonstrate experience with generator
sets of similar capacity, configuration, synchronization requirements, and

operating conditions to those specified under this project.
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d. The genset supplier shall submit all documentation necessary to substantiate

the above qualifications. Failure to provide the required evidence may
result in the bidder being considered technically non-compliant,
irrespective of the technical compliance of the proposed generator equipment.
The genset supplier shall be fully responsible for the complete performance of
the power plant as a design—build package, including the electro-mechanical
works: generator room ventilation, exhaust and chimney systems, fuel system,
vibration isolation, acoustic treatment, cabling and wiring, existing totalizing
panel modification, fire alarm system and other works as mentioned in the
tender documents.

The genset supplier shall provide all the material submission, certificates,
calculations, method statements, shop drawings, as—built drawings and testing

& commissioning forms.

Bpaadly Jaalill culallaia

o Yol duadpay dlaua 38,5 (Genset Supplier) adsll cile sane 50 5% ol cams )
Uandy CuiSsis s e b Ll (V0) Lde duad o Ji Y Rade 5 Lepad 0585 Oy el
e e Adagyal Radailly AlyeSll cilaglily (il 2l clegans deady Ailpay il
Jalill 4l gl Baag 4ipa cufii Al Clatioall a3 5al)

iy dg ma dpalle Aadian ASpd a0 it Jpalls Al eile gana 0585 of cone ¥
ol g i (688 (g el Al e gane paieal (b iy Jila Sy i oAl g3 Aoana
Aatadl A0 Gl Gl ol ey ClaTiae aal Cingse lals (00) Cpued oo i Y
o) sl e laygan g Ll

e Ade Balass Tadias Tejse /5 N (Genset) adsil desene 3yse 05S of ang WY
lesll Agall himas (Engine) eyl abias e J< (OEM) clanall Lad) pivad
A (10) Bpiie pued e JB Y 34l &l (o isall(Alternator)

omiad) o Bl Hpay Jedd) dplu paisi cililed gl kel @ld i G
Sy cAagiidl cilaed) alaie¥! e Jady of Gisay <elhall Cilafine (e 2328 (OEM) uliay!

e

Page 20 of 40



Ll iullf £y ggandf

el ol (adae delipt dalelt 4}#.“!/

Ailpall Jleefs ¢ il aeally « (Genuine OEM Spare Parts)ilay! jlall adad 35 oy
et aa L ailaas

clatd g ddluall Clasd 4l Ao dpdlel) iadl a0l i) algilt ile gans Tyge o aa ¢
Cihinas hd o325 (e i st el Jadyy sl calpall i b Llas gl a0 la
A (e Agheat¥l JLaN i) AIS jistg cpuliall Dilpally Gasisilly JLEaYls pasdll Heals
Gaiad) A58 g il aeall ) bl Qe Al ) dslsyl ¢ (OEM)daiadl
cilosd adaiiy cilagall auall allly il Bilall Gl Jpalds pafi 2sal os Adall
| JEP TR PR PRE RN ) cdilall

clalgall puiagg Jihily gaady Sy dygl e 438 G Al Glesene 350 (Ao g 0
gl e gana 0555 (of s g pall cagliaall (Lajl) el (yanda dBgiga §) gus dasill
Clatis 28 Nsall g slaal) i g die U Jala giaall b Lind Bgla da il
Yy Al il g cppailly ¢ hhally atiadl A0 Gl ae clalpall 350 ST Apan)
a5 o) Lo cnlbaial) f3g) Abgiune o laall wh o)l die il 8 Lled il e clalsall it
comigall U (e Lk Lgle bl

w3y ol eclalgall dlilan a e 2% 3 e Jan 5 Cile pana 3950 5 055 O cma
g5 el and ¢l 0nS gnnge S et o g Al il pada (A) dlad e J Y L
5y cojfylng algall daiiaal) A58 andy ¢ Jlad¥l Aing ey Juai¥) Sliluy Jpeadl auly canlisag
casiall gaball s oF Gy oSl Bage lags adidl Jlael) sy cibalsall 2ae
Adilaa i g By Galii cladliiag (pgSip 858 I gl Cile sana 34D 8 Aifie d chaiyg
S anslend 310 Dlanll po Jualgill & diny Guvigall Jadiagg gy pdiall 1gd Saaandll il
Aedial Cilagleall (pa Faaal aadyal

saldicly 4Ty ablage CLEY Lo Clatiudl anea ol Al gl Gilegens Njge (o caan ¥
ectiall dmalpe g Agall 45haig eygiaall & cilalgall 35l ¢ (CEM)ALa) dainall 35,80 (40
sllanl] arda jliiet Y Asgllaal) LYl cbaiional) (oo g sl pte gy OF Jgany. s3iil
il Al e da el cilanall diglas sae g I Qi A0AY cildbiall Cigiue
adg Al JalSiall Jaditlly ol oo AlalS A gjuue Yodue alsll e sane )5a sSs A
g b 3 Ly « (Design-Build)Liiilly ppewail) allily Jlaci dajas Wil ooy dblal)
(el o Jadiy Juniill Jalag JalSie aUai gl Ay Angyall 48000 el JlacY)
e caghgl allaig ecataally palall Aadatly eclalpal) 38,6 Aypas pli ¢ puandt ¥ JOa i o
iy paaatilly el dagl iy ¥y SN Jlaely dgigall dallaally cfiizad

% Page 21 of 40



LiLLullf 4y g ggand)
il udag deildsl dalel) dypial)

(Goall ) alan cilgalyy Aaldl (Synchronization and Totalizing Panel)  Jlay)
uailial Cilaiiie Cingay Agsthaall (gAY JleeYl aens

Aaie¥ls apanaill (ahey dpghal clitiod) gues andi adgill Glegans Bse o 8
calgall Aais] e ¢ pasd) Y JBA i o cdlly L Loy capbusilly Juaniilly Gandlly nilly
Ml dogie Gllyy calblually asaall) cfSiag ccililgdlly giuaall dudll clbully
L) claguylly « (Shop Drawings)iiiill clagwylly «(Method Statements)
cilabially cepllsl) Jglaag « (Dimensional and Layout Drawings)dalal) cilabiallg
« (As-Built Drawings) i) cuss cilaguly « (Single-Line Diagrams)hall dulaf
(Testing & Jsddlly JlasNly gasdl gilayy Glgy dlmally Jaddl) g
Commissioning).

2. EXISTING INSTALLATION (BASELINE)

2.1 Generators

5 x 600 kVA

No onboard circuit breakers

2.2 Control System

Controllers:

Deep Sea DSE7510

Limitations: no communication capability, limited synchronization flexibility
2.3 Electrical Distribution

Totalizing panel installed in generator room
Motorized MCCBs only

Limited selectivity and protection coordination

2.4 Panel Construction

Top welded (no access from top of the enclosure)
MCCBSs hidden behind screwed steel plate

Poor maintainability and unsafe intervention conditions

a)/
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3. NEW SYSTEM CONFIGURATION
3.1 Installed Capacity

3 x 1000 kVA (Prime)

2 x 750 kVA (Prime)

NB: All five generator sets shall be supplied by the same OEM/manufacturer. Mixed—

brand solutions are strictly prohibited and any bid proposing generators from different
manufacturers shall be considered non—compliant and may be rejected.

3.2 Operational Philosophy

Fully automatic synchronization

Load sharing (kW/kVAR)

Priority—based sequencing

Capability for parallel operation, partial operation, and maintenance isolation

4. EXECUTION STRATEGY

4.1 Temporary Power Supply

Contractor shall provide equivalent of 2000KVA temporary generators with a
synchronized panel to supply loads during installation including all the necessary
cables, safeties and necessary devices for the proper operation of the system.

The maximum allowable disconnection time (Down time) during power transfer should
not exceed Shrs and must be scheduled outside of official working hours and day.
The temporary diesel generator station shall be installed in the parking area facing
the entrance to the existing generator room. The station shall comprise Minimum two
(2) 1000 kVA prime-rated diesel generators, each housed within a high—efficiency,
sound—-attenuated canopy, complete with exhaust silencer. The generators shall be
connected to a fully automatic synchronization panel, which shall be installed within

a prefabricated, outdoor, weatherproof enclosure.

L) p U] Asdgal) Ay ygsl) Aydaill
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4.2 Phasing Plan

Phase 1

Install temporary 2000KVA Power plant

Transfer full load

Phase 2

Install new generators and switchgear

Perform synchronization integration

Commission new system

Remove temporary setup

Mandatory submittals: method statement, switching procedures, risk assessment,
contingency plan. In addition: shop drawings and calculation notes (ventilation,
exhaust and chimneys, fuel system, acoustics, vibration isolation, cable schedule,
single line diagrams, dimensional drawings), certificates, as—built drawings and

testing & commissioning forms.
: (Phase 1) Js¥) Aa sall
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5. TECHNICAL SPECIFICATIONS
5.1 GENERATOR SETS

5.1.1 General Requirements
Prime Rated (PRP) ISO 8528
Voltage: 400/230V — 50 Hz
Power factor: (.8 lagging

Minimum continuous load: shall be 30% of rated capacity
Designed for continuous running operation, load fluctuations, parallel operation
Radiator shall be of a tropical type supplied by the engine manufacturer.

Heater to the cooling system.

5~
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5.1.2 Engine Specification

Heavy—-duty diesel, turbocharged + aftercooled

Electronic isochronous governor

Speed: 1500 rpm

Protections: low oil pressure, high coolant temperature, overspeed, low coolant level,
reverse power protection, emergency stop....

Oil consumption as a percentage of full load fuel consumption less than (0.20%

Fuel Consumption at 75% load not to exceed 0.21 kg/ kWm hr

5.1.3 Alternator
Brushless, self-excited
Automatic AVR £1%
THD < 5%

Insulation Class H
IP23 minimum

Anti—-condensation heater

5.1.4 Onboard 3 Poles Air Circuit Breaker

Separate enclosure

Adjustable protection: overload, short circuit, earth fault.

3 N°1000 kVA: 3 N° 1600A (ABB SACE Emax 2 E2.2 Icu=66KA)
2 N° 750 kVA: 2 N° 1250A (ABB SACE Emax 2 E1.2 lcu=50KA)
Brand ABB

5.1.5 Mechanical & Auxiliary Requirements

Anti-vibration mounts spring and seismic type (Keeping the existing concrete bases)
High—efficiency spring isolators with seismic restraint for all generators (minimum
static deflection 25 mm, isolation efficiency not less than 95 %), selected for the
actual weight of each set, ensuring no vibration transmission to the building structure.
The Contractor shall verify the existing concrete bases against the dimensions and

loads of the new sets and modify them as required

7
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Steel base frame with lifting lugs.
Muffler (silencer) and catalytic converter for each of the five generators as per clauses

5.7 and 5.8, with flexible bellows at the engine exhaust outlet.

5.1.6 Recommended Brands or approved equal
Caterpillar

Cummins G-drive

Volvo Penta

Man

5.2 SYNCHRONIZATION & CONTROL SYSTEM

Controllers: Deep Sea DSE8610 MKII installed on the totalizing busbar panel.
Functions: auto synchronization, dead bus closing, load sharing, priority sequencing
Protections: over/under voltage, over/under frequency, reverse power, overcurrent,
phase imbalance

Communication: Modbus TCP/IP, RS485, Ethernet network

Controller to be networked on SCADA from manufacturer.

5.3 SWITCHGEAR & CIRCUIT BREAKERS

Air Circuit Breakers (3P)

3 N°1000 kVA: 3 N° 1600A, withdrawable, LSIG, motorized
2 N° 750 kVA: 2 N° 1250A, withdrawable, LSIG, motorized

Accessories: Closing coil, shunt trip, auxiliary contacts, racking handle

Brand Schneider Electric, Micrologic 5.0 (Voltage, current, energy, power factor
monitoring, etc.)

MCCBs (To replace existing MCCBs outgoing circuits to ATS panels)

8 N° 1600A, 3P ABB, breaking capacity > 50 kA

Brand ABB.

< il
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5.4 TOTALIZING PANEL

The contractor shall check the existing panel and verify that the final product will
meet the following requirements:

Busbar: 99.9% copper, current density < 1.5 A/mm?, temp rise < 65°C

Load flow and short-circuit calculation required

Panel modification: top welding, hinged doors, viewing windows,

Arc fault containment, proper earthing with the required life safety protections.
Sizing calculations for the existing busbars within the Synchronization and Totalizing
Panel Board shall be submitted to demonstrate and confirm that the existing busbars
are technically adequate and have sufficient ampacity to safely carry the current

generated by the new generators under all applicable operating conditions.

5.5 Electrical Cabling Requirements
The Contractor shall replace or upgrade all electrical and control cabling as required
to support the new installation. This scope includes all power distribution, control
circuits, and necessary terminal connections. Cables shall be Liban Cables brand.
Low Voltage (LV) Power Cabling Specifications:
All power cables shall be single core FNYAF 240 1000V PVC insulated Class 5
IEC 60228 (Flexible Cu/PVC). The Contractor shall install LV cabling from each
generator to the totalizing panelboard according to the following configurations:

« 1000kVA (1600A) Generators: 20 x (1C x 240mm?) + 3 x (1C x

240mm?) cables per unit.
» 750kVA (1250A) Generators: 12 x (1C x 240mm?) + 2 x (1C x

240mm?) cables per unit.

5.6 EXHAUST SYSTEM.

Double skin: inner SS316L / outer SS304.

High—-Density (=90 kg/m?) Rockwool 100mm thick

Components: flexible connections, expansion joints, silencers, rain caps

Calculations: diameter sizing, pressure drop, thermal expansion.
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The chimney pipe size of each generator shall be confirmed by a proper back-
pressure calculation in accordance with the generator manufacturer's requirements
(muffler and catalytic converter included), with proper routing and a complete

supporting system (anchors, guides, expansion joints and resilient supports).

5.7 CATALYTIC CONVERTER

Diesel Oxidation Catalyst (DOC) of combined system (SCR)Selective Catalytic
Reduction Performance Requirements:

—CO reduction: > 90%

—~HC reduction: > 85%

—PM reduction (soluble fraction): > 40%

—NOx reduction : > 80%

Construction: Stainless steel casing (min. SS304, preferably SS316)
Catalyst substrate: Honeycomb ceramic or metallic monolith
Catalyst coating: Platinum / Palladium (DOC)

Thermal resistance: Continuous: > 550°C / Peak: > 650°C
Connections & Accessories : Flanged connections

Flexible stainless steel expansion joint.

Drain port for condensate

Temperature ports (before/after catalyst)

5.8 SILENCER (MUFFLER).

Type: Reactive + absorptive hybrid silencer

Material: Outer shell: Carbon steel (min. 6 mm) or stainless steel
Internal baffles: Stainless steel

Insulation: High—density mineral wool (=100 kg/m?)

External finish: Aluminum or SS cladding

Noise attenuation: 40 dBA

Target outlet noise level: < 75 dBA @ 1 m

One muffler (silencer) per generator; to be priced as a separate BOQ item.

o
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5.9 FUEL SYSTEM

Primary (water separator) and secondary filters

Flexible hoses and anti-vibration connections

Isolation valves, drip trays, leak detection

Static level sensor for each tank (5Nbs) connected to the BMS and SCADA

system

Flow meter on each supply line of the daily fuel tank connected to the SCADA and
BMS system.

Fuel piping: the size of the fuel supply and return pipes shall be modified according
to the new fuel flow of each generator (per the manufacturer's data); all piping shall
be painted and valves replaced where needed.

Fuel pumps: the existing fuel transfer pumps shall be tested and a report on their
proper operation submitted; otherwise, their maintenance or replacement is within
the Contractor's scope of work.

Level sensors: the level sensor of each fuel tank shall be replaced by a new sensor
connected to the BMS / SCADA and tested.

Leak testing: all fuel piping and valves, from the pumps to the generators and back,

shall be tested for leakage and any leak shall be fixed by the Contractor.

5.10 VENTILATION SYSTEM

Replace sound attenuators — all sound attenuators (fresh—air and exhaust-air sides)
shall be replaced to match the new opening areas and new locations and to meet
the required acoustic noise criteria as per the Client's request.

Calculation for pressure drop

Install a post-shutdown extraction fan: 10 ACH, timer controlled complete with duct
grilles

Contractor shall replace or upgrade all electrical and control cabling as necessary to
support the new ventilation system, including fan power, control circuits, thermostat,

and connections to the generator control system.

a9

Page 30 of 40



Luitilll 4 ) ggranlt
el sl Gudaa deliyd daled) 4:.!#.tdl

Room ventilation shall be as per the generator manufacturer's data sheet
requirements, ensuring the required free area of the air openings and louvers
(estimated air flow rate 38,000 cfm per generator; total intake area approximately 7
m? per generator). Any modification of the doors and air openings (fresh air and
exhaust) required to provide the proper ventilation is under the Contractor's scope
and responsibility, so as to keep the room temperature below the maximum

temperature required by the generator manufacturer at full rated output.

5.11 BATTERY & CHARGERS
External chargers, float + boost mode, protections against overcharge and reverse

polarity (10 Amp. of the same brand as the control panel).

5.12 FIRE ALARM SYSTEM

Fire alarm panel connected to the main panel of the building.

Heat and smoke detectors in generator room and ATS room with sounders and
strobes

interlock to building fire alarm panel for automatic shutdown

System to comply with NFPA.

Portable fire extinguishers: 2 x CO2 and 2 x ABC dry powder 9 kg for the
generator room, and 2 x CO2 and 2 x ABC dry powder 9 kg for the electrical

room, wall-mounted with signage.

5.13 BMS FULL INTEGRATION

Monitor generator status, electrical parameters, alarms
Communication via Modbus TCP/IP

SCADA system

Remote monitoring through ethernet

Predictive maintenance (Vibration & temperature sensors)

6. TESTING & COMMISSIONING
Load testing to be conducted on resistive, inductive, and mixed loads.
FAT & SAT

@“’/’Page 31 of 40



Lititlf 4y pgeandt
el il Galae dedkisd daledf 4;J,,J.ldf

Load bank testing (=75%)

Synchronization validation

BMS communication check

SCADA communication check

Testing & commissioning with approved T&C forms: ventilation air flow and room
temperature check at full load; exhaust back—pressure measurement; noise level
measurement against the acoustic criteria; vibration transmission check on the
isolators; fuel system leak test (from the pumps to the generators and back} and
fuel pump operation test report; fuel tank level sensor test with BMS [ SCADA

signal verification; electrical room AfC performance report.

7. DELIVERABLES

Shop drawings, calculation notes, as—built drawings, test certificates

O&M manuals

Training for operation and maintenance

Mechanical shop drawings (ventilation openings and louvers, sound attenuators,
exhaust [/ chimney routing and supports, fuel piping), mechanical calculation notes
(ventilation, exhaust back-pressure, acoustics, vibration isolation), mechanical as—
built drawings and the completed testing & commissioning forms.

A. engine generator, including, but not limited to, the following:

1. General description and characteristics of engine— generating sets, standards
with which components comply, site rating and overload capability, overall
efficiency, and fuel and lubricant consumption at 100%, 75%, 50% and 25%
of rated load.

2. Description and operating criteria of engine; type, model, manufacturer, fuel
and lubricating oil types and specific consumption, starting conditions and
starting periods from cold to fuli~load pick—up, governor and response
characteristics due to sudden load changes, super-charger, fuel injection
system, cooling system and radiator, air filters, fuel filters, oil filters and

pumps.
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3. Description and operating criteria of generator, exciter and voltage regulator,
with loading response and short—circuit characteristics, insulation, cooling and
accessories dimensions, weights and forces, mounting methods, vibration
protection etc.

4. Battery type, make, charge/discharge characteristics, capacity and

constructional features.

Ln

Battery charger, method of charging, equalizing and trickle charging.

Exhaust system and silencers; materials and construction.

ol

Control instruments, protection, alarms, cut-outs, indicating lamps, indicating

instruments and all other devices or components.

8. Synchronization system where two or more sets are in parallel, including
technical data, instruments, governor and voltage regulation, with
characteristic curves etc.

9. Calculated noise levels in dBA at typical points with the engines room and
various locations inside and outline.

10. Thermal damage curve for generator.

{1 Time—current characteristic curves for generator protective device.

B. Shop Drawings: Detail equipment assemblies and indicate dimensions, weights,
loads, required clearances, method of field assembly, components, and location

and size of each field connection.

1. Certified manufacturers' dimensional drawings, templates and installation
instructions for equipment and accessories, showing weights and distribution
of forces, location and size of cabling (power and control), piping connections
to equipment, and other pertinent data.

2. Plans and elevations of all equipment

3. Design Calculations: Signed and sealed by a qualified professional engineer.
Calculate requirements for selecting vibration isolators and seismic restraints
and for designing vibration isolation bases. The Engineer shall be from the
DG set manufacturer or from Authorized agent.

.
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4. Complete execution drawings of associated auxiliaries.

5. Vibration Isolation Base Details: Signed and sealed by a qualified

professional engineer. Details fabrication, including anchorages and

attachments to structure and to supported equipment. Include base weights.

. Manufacturer Seismic Qualification Certification: Submit certification that engine—

generator set, batteries, battery racks, accessories and components will

withstand seismic forces, include the following:

L.

Basis for Certification: Indicate whether withstand certification is based on

actual test of assembled components or on calculation.

a. The term “withstand” means “the unit will remain in place without
separation of any parts from the device when subjected to the seismic
forces specified”.

b. The term ‘“withstand” means “the unit will remain in place without
separation of any parts from the device when subjected to the seismic
forces specified and the unit will be fully operational after the seismic

event.”

Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity

and locate and describe mounting and anchorage provisions.

. Detailed description of equipment anchorage devices on which the

certification is based and their installation requirements.

Qualification Data: For installer, manufacturer and testing agency.

. Source quality—control test reports.

1. Certified summary of prototype—unit test report.

. Certified Test Reports: For components and accessories that are equivalent,

but not identical, to those tested on prototype unit.
Certified Summary of performance Tests: Certify compliance with specified

requirement to meet performance criteria for sensitive loads.
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4. Report of factory test on units to be shipped for this Project, showing evidence
of compliance with specified requirements.

5. Report of sound generation.

6. Report of exhaust emissions, showing compliance with applicable
regulations.

7. Certified Torsional Vibration Compatibility: Comply with NFPA 110.

F. Field quality—control test reports.

Operation and Maintenance Data: For packaged engine generators to include in

emergency, operation and maintenance manuals.
1. List of tools and replacement item recommended for storage at Project for
ready access. Include part and drawing numbers, current unit prices, and

source of supply.

8. CONCLUSION

This OPR document outlines the critical features, and specifications for the

generator’s replacement, at the Grand Serail. Ensuring compliance with these

requirements will result in the proper operational performance, safety, and integration.

This OPR will be used as a foundation for the bid process to select a contractor for

the required task.
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Diesel Generator - 1000 KVA (3 No.)

Item Description Required Submitted Reference/ Remarks
1 Evidence of Genset Supplier Registration in Lebanon Ves
since 25 years
2 Desiel Generator manufacturer established since 50 Years (Yes
3 Valid and current OEM authorization/certification letters Vs
for Genset Supplier in the Lebanese market since 15 years
4 Details of Genset Supplier's local service facilities, Vs
technical staff, and after-sales support organization.
5 Evidence of the availability in stock of the proposed _—
generators (model, rating, and quantity)
6 Generator Brand/Manufacturer Yes
7 Diesel Generator - Certificate of Origin Yes
8 Method Statement Yes
2 Key Personnel Yes
10 List of the work in Hand Yes
11 Similar Projects Experience (minimum 8 projects Vs
reference)
12 Details of the experience past 5 years Yes
13 Time Schedule / Program of Work Yes
14 Diesel Generators Datasheet/Performance Yes
15 Diesel Generators Dimensional drawings and weight Yes
16 AVR Datasheet Yes
17 Governor Datasheet Yes
18 Battery/Battery Charger Datasheet Yes
19 Generator set Controller Datasheet Yes
20 Fuel Consumption (Liter/Hour):
201 @ 50% Load Yes
20.2 @ 75% Load Yes
20.3 @ 100% Load Yes
21 0il Consumption as a percentage of full load fuel Yes
consumption less (%)
22 List of Spare Parts for two (2) years Yes
23 Overhauls Intervals provided Yes




Diesel Generator - 750 KVA (2 No.)

ltem Description Required Submitted Reference/ Remarks
1 Evidence of Genset Supplier Registration in Lebanon Yes
since 25 years
2 Desiel Generator manufacturer established since 50 Years |Yes
3 Valid and current OEM authorization/certification letters Ves
for Genset Supplier in the Lebanese market since 15 years
4 Details of Genset Supplier's local service facilities, Yes
technical staff, and after-sales support organization.
5 Evidence of the availability in stock of the proposed -
generators (model, rating, and guantity)
6 Generator Brand/Manufacturer Yes
7 Diesel Generator - Certificate of Origin Yes
8 Method Statement Yes
9 Key Personnel Yes
10 List of the work in Hand Yes
11 Similar Projects Experience {(minimum 8 projects Ves
reference)
12 Details of the experience past 5 years Yes
13 Time Schedule / Program of Work Yes
14 Diesel Generators Datasheet/Performance Yes
15 Diesel Generators Dimensional drawings and weight Yes
16 AVR Datasheet Yes
17 Governor Datasheet Yes
18 Battery/Battery Charger Datasheet Yes
19 Generator set Controller Datasheet Yes
20 Fuel Consumption (Liter/Hour);
20.1 @ 50% Load Yes
20.2 @ 75% Load Yes
20.3 @ 100% Load Yes
21 0il Consumption as a percentage of full load fuel Ves
consumption less (%)
22 List of Spare Parts for two (2) years Yes
23 Overhauls Intervals provided Yes
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GRAND SERAIL BEIRUT - LEBANON_x000a_BOQ - GENERATORS

Item

Description

Unit

Estimated
Quantity

Unit Rate

(US $)

Amount

(US $)

PREAMBLES - GENERAL REQUIREMENTS

General Notes

The General notes specified herein are applicable for
all the works. Each item of the General Requirements
has to be priced. If an item is not priced, then the
value of this item shall be considered to be included in
the Total Cost of the Project

Specifications

The Contractor shall include in his works and price any
obligations contained in this document, for which the
Contractor has not allowed elsewhere and wishes to
price separately

Descriptions of Works and Materials

The description for the works and materials included in
the Bill of Quantities are not necessarily complete, The
Contractor has to refer to the Contract Documents;
Conditions of Contract, drawings, preambles and to
other documents if provided for further information
concerning the works and no claim or variation will be
considered on account of his failure to aquaint himself
with such information

Labour & Materials

The Contractor shall provide all labour and material
which the Engineer may require to in carrying tests and
checks on materials and workmanship and setting out,
and measurements of the works.

Measurements, General

All works have been measured net as fixed in its place
with no allowance for laps or waste and irrespective of
any local customs. Where there is a divergence
between the Principles of Measurement and the
Preambles the Preambles shall take precedence.

PCM-2026



GRAND SERAIL BEIRUT - LEBANON_x000a_BOQ - GENERATORS

Item

Description

Unit

Estimated
Quantity

Unit Rate

(US $)

Amount

(US $)

Pricing

The Contractor shall satisfy himself as to the meaning
of every item in the Bill of Quantities and the rates and
prices inserted by him will be deemed to cover all his
obligations under the Contract and all matters and
things necessary for the proper construction,
completion and maintenance of the works, according to
Contract documents, for all temporary work required
(including any that may be required by subcontractors,
whether nominated or otherwise)

The price shall include for all materials and labour and
for the provision and use of all plant - whether
mechanical required or non-mechanical required for the
expeditious carrying out of the works in their proper
sequence - for shifting, altering and adapting such
temporary work and plant as may be required during
the progress of works and removing at completion and
making good any surfaces disturbed; and if not included
in any prices inserted against the clauses of the
Conditions of Contract above, for the Guarantees and
bonds required; for the costs of preparing a tender; and
the final account; and for all other establishment
charges and on costs of whatever nature. No claim for
additional payment will be allowed for any error or
misunderstanding by the Contractor in these respects.

The Contractor may be asked by the Engineer to
produce a detailed breakdown of all of his rates before
and / or after signing the Contract.

The Contractor shall price every item he considers to be
of value. If an item is not priced by the Contractor,
then this item will be deemed to be of no value is
considered to be distributed over the rates of the other
items

PCM-2026



GRAND SERAIL BEIRUT - LEBANON_x000a_BOQ - GENERATORS

Item

Description

Unit

Estimated
Quantity

Unit Rate

(US $)

Amount

(Us $)

Suppliers and Sub-Contractors

All suppliers and sub-contractors shall be approved in
writing by the Engineer prior to their engagement on
the Project

Copyright

Unless the Employer gives his express permission in
writing the Contractor accepts and understands that all
documents issued for this Contract are protected by the
laws of Copyright and must under no circumstances be
used for any reason other than for the purposes of this
Contract.

Working Hours

Working hours for the site shall be as per the
requirements of the Grand Serail Management.

Contractor must work during weekends/holidays when
required after Employer granting permission, especially
for shutdowns, and comply with LGS schedules and
restrictions.

Unit Prices

Unit prices shall include all necessary material, plus
cost of delivery, installation, insurance, applicable
taxes, customs and duties, overhead and profit.

Approvals

All drawings and material shall be approved by the
Engineer prior to purchase and installation. All works
shall be to the satisfaction of the Engineer

PCM-2026



GRAND SERAIL BEIRUT - LEBANON_x000a_BOQ - GENERATORS

Item

Description

Unit

Estimated
Quantity

Unit Rate

(US $)

Amount

(US $)

PREAMBLES - ELECTRICAL
Electrical work generally is deemed to include:

Supply, installation, connecting to existant systems
testing, commissioning, putting into satisfactory
operation and handing over complete systems,
Provision of maintenance and operation manuals and
spare parts lists and submitting required number of
copies,

Coordination with other trades including approved
madifications and additions to ensure compatibility.

Items and accessories required for normal operation and
maintenance and mentioned in the tender documents
Marking the positions of and cutting or forming holes,
mortaring, chases and the like in any surface and
making good all work disturbed,

Assembling and jointing together component parts of
composite units and providing any necessary jointing
materials,

Corrosion protective treatments and coatings to fixings,
hangers, brackets and supporting materials

Sleeves through walls, ceilings and floors including
cover plates,

Fire sealant,

Temporary works and removing and making good after,
Loose keys, tools and spares and the like, except where
required to be given separately,

Plates, labels and tags for the identification of plant,
equipment, cables, switches and the like,

Temporarily operating each installation, including
attendants, special insurance and providing power
supply, cutting and pinning ends of supports for
equipment, ancillaries, fittings, trunking, trays and the
like,

Builder's work in connection, except where required to
be measured separately,

PCM-2026



GRAND SERAIL BEIRUT - LEBANON_x000a_BOQ - GENERATORS

Item

Description

Unit

Estimated
Quantity

Unit Rate

(US $)

Amount

(US'$)

Training Employer's personnel in operation and
maintenance of systems.

Spares, tools and instruments are deemed to include
normally supplied replaceable items including fuses,
cords, connectors, LEDs and emergency stock to keep
the system operating for at least two years, and
testers, test and adjusting kits.

Distribution Panel :
Work is deemed to include:

Termination of incoming and outgoing cables to
equipment including cable glands, termination and
accessories,

Fixing and support structures and materials required for
installation of wall or floor mounted equipment as
indicated,

Civil work required for proper erection and maintenance
Related auxiliaries and switchgear for interlocking with
BACS

Tagging and labeling must comply with IEC 60445
(colors), IEC 62491 (cables), and IEC 61439 (panels)

Cables
Cables are deemed to include:

Conduits, outlets and fittings, draw wires and the like
(except where conduit work is required to be measured
separately in the BOQ)

Necessary components and accessories for fixing cables
on walls, ceilings and on cable trays/ladders.

Each kind of conduit is included with other items

Each kind of trunking, cable tray, cable ladder and the
like is given separately (except within shops' shafts is to
be included with cabling items), stating the type and
dimensions.

PCM-2026



GRAND SERAIL BEIRUT - LEBANON_x000a_BOQ - GENERATORS

Item

Description

Unit

Estimated
Quantity

Unit Rate

(US $)

Amount

(Us $)

Components for ground continuity, adapters and
connections between trunking and items of equipment
or control gear requiring the use of flanges and/or the
forming of apertures,

Supports including fixing.
Corrosion protective material to be applied on raceways

Grounding System:

Work is deemed to include a complete system,
excluding protective grounding conductors run with
branch circuit wiring and protective grounding cables
run with main and sub-feeders.

PCM-2026



GRAND SERAIL BEIRUT - LEBANON_x000a_BOQ - GENERATORS

Item

Description

Unit

Estimated
Quantity

Unit Rate

(US $)

Amount

(US $)

1.1

1.2

1.3

1.4

MISCELLANEQUS

Builders works with all necessary civil work (grinding,
cutting, coring, plastering, painting, reinforcement, ...)
required for the completion of the project

Cart away of all demolished items related to civil works

Testing and commissioning. Including testing &
commissioning with T&C forms: ventilation air flow and
room temperature check at full load, exhaust back-
pressure measurement, noise level measurement,
vibration transmission check, fuel system leak test
(from the pumps to the generators and back) and fuel
pump test report, fuel tank level sensors test with
BMS/SCADA signals, and electrical room A/C
performance report, pre-commissiong test, insulation
resistance (Megger), Protective Earth & Continuity
Check, Phase Rotation & Synchronization check,
Electrical Protection & Trip Testing, load bank
electrical testing, transient load switching (steps),
functional and operational tests, etc..., in accordance
to NFPA 110 and ISO 8528.

Identification of cables, wires, panel boards and all
electrical equipment to NF and |EC standards to the
satisfaction of the engineer.

Material Submittals, Shop drawing and As-Built
drawings, including but not limited to:

- Layouts

- Compaosite layouts

- Sections

- Panel boards

- Cable schedules

- Modified totalizing panel layout and Single Line
Diagram

- Overall Single Line Diagrem

- Control wiring diagrams

- Generator set dimensional drawings

- Cable trays schedules & sections

- Coordination discrimination calculations

- Labelling schems & conventions

- Operation & maintenance manuals

Iltem

ltem

Item

ltem

ltem

LS

LS

LS

LS

LS

Carried to Collection

- Plant replacement strategy

- Testing & Commissioning Forms.

- Shop drawings (ventilation openings & louvers, sound
attenuators, exhaust / chimney routing & supports, fuel

piping).

PCM-2026



GRAND SERAIL BEIRUT - LEBANON_x000a_BOQ - GENERATORS

Item

Description

Unit

Estimated
Quantity

Unit Rate

(US $)

Amount

(Us $)

1.6

1.7

1.8

1.9

- Calculation notes (ventilation, exhaust back-pressure,
acoustics, vibration isolation, cable sizing).

As-built drawings

Calculation for the proper sizing of the generator
exhaust chimney, louvers, attenuators. The chimney
pipe size of each generator shall be confirmed by
calculation as per the generator manufacturer's
requirements (muffler and catalytic converter
included), with proper routing and supporting system;
the ventilation openings and louvers shall be sized as
per the manufacturer’s data sheet (estimated 38,000
cfm and approx. 7 m? intake area per generator).

Calculation for the selection of fix and guiding supports
and rails, flexible joints, ... for the generator exhaust
to avoid any transmission of noise and vibration to the
building.

Warranty for 1000 hours or 1 years (whichever comes
first). It shall cover equipment, electrical works,
defects liability, and workmanship. The warranty shall
also cover all construction works (ventilation, exhaust
and chimneys, fuel system, vibration isolation, acoustic
treatment, cabling, wiring, modification of the
totalizing panel).

Maintenance 2 years.

Item

Item

ltem

[tem

1

Carried to Collection
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GRAND SERAIL BEIRUT - LEBANON_x000a_BOQ - GENERATORS

Item

Description

Unit

nit Rat
Estimated J ®

Quantity (US $)

Amount

(US $)

1.10

1.14

Dismantling and cart away the existing exhaust
chimneys, exhaust sound attenuators, diverters and all
unecessary accessories, ... including all necessary tools,
crane, ...

Dismantling, handling, and transportation of the
existing generators, including all necessary tools,
equipment, cranes, and lifting accessories, as well as
loading, hauling

Modification in the existing steel door and windows in
fuel tank room of the generator room (fresh air intake
and exhaust air discharge), to maximum free area for
the fresh air intake dedicated to the generator room
Any modification of the existing doors, windows and air
openings (fresh air and exhaust) required to provide the
free areas as per the generator manufacturer's data
sheet (estimated 38,000 cfm and approx. 7 m? intake
area per generator), including all civil / structural
works and louvers, is under the Contractor's
responsibility, so as to keep the room temperature
below the maximum required by the manufacturer.

Reinstallation of existing rockwool panels, including the
supply and installation of all necessary accessories.

Testing of the existing fuel transfer pumps and
submission of a report on their proper operation;
maintenance or replacement of any pump found not
operating properly, including all necessary accessories.

Leak test of all fuel piping and valves, from the pumps
to the generators and back, including the fixing of any
leakage found and re-testing.

Item

ltem

ltem

LS

ltem

ltem

Carried to Collection
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Item Description Unit RkinateR — A
uantit us
Gantiy | quegy | W9
Supply and installation of portable CO2 fire
1.17 |extinguishers 9kg with wall bracket and signage (2 for ltem 2
the generator room + 2 for the electrical room).
Supply and installation of portable ABC dry powder fire
1.18 |extinguishers 9 kg with wall bracket and signage (2 for | Item 2
the generator room + 2 for the electrical room).
Carried to Collection
10 PCM-2026



GRAND SERAIL BEIRUT - LEBANON_x000a_BOQ - GENERATORS

ltem

Description

Unit

Unit Rate
Estimated

Quantity (Us $)

Amount

(US 9)

DIESEL GEENRATOR POWER PLANT.

2.1

PRIME POWER GENERATORS

Supply, install, connect and commission diesel
generating sets including mounting frame, cooling
system, starting equipment, free standing or on board
protection circuit breakers (1600A ACB SACE Emax 2
E2.2 lcu=66KA for 1000KVA and 1250A ACB SACE Emax 2
E1.2 lcu=50KA and 750KVA) with solid state trip units,
generators protections and control devices, cables,
cables lugs, grounding connectors, hot dip galvanized
cable tray with returned flange, electrical connection
with totalizing/synchro panel, solenoid valve on each
fuel supply line, with all related accessories needed for
a perfect operation and to the satisfaction of the
engineer. Sound treatment is required to restrict noise
level to 58 dBA in nearest occupied room.

All generators shall be fully integrated and connected
to the existing Building Management System (BMS),
including all interface modules, wiring, programming,
and coordination works required for proper operation
and monitoring. Catalytic converters, mufflers
(silencers), spring isolators, sound attenuators and air
openings are priced separately under items 2.1.4 /
2.1.5,2.1.7-2.1.9, 6 and 1.12.

24

Diesel generator 1000 KVA Prime.

ltem

2.1.2

Diesel generator 750 K}@_-Rrime.

213

ltem

Emergency 'S'top for Generators: Fuel and Electrical

2.1.4

2.1.5

|and all necessary accessories.

Catalytic Converter for Gen 1000 KVA with connections
and all necessary accessories.
Catalytic Converter for Gen 750 KVA with connections

Iltem

Iltem

ltem

Carried to Collection

1

PCM-2026



GRAND SERAIL BEIRUT - LEBANON_x000a_BOQ - GENERATORS

Item

Description

Unit

it Rate
Estimated Unit:Ra

Quantity (US $)

Amount

(Us §)

21

2.1.8

2.1.9

Exhaust silencer (muffler) for Gen 1000 kVA as per
specification clause 5.8, complete with flanges, flexible
bellows, supports, insulation and cladding, drain and
test ports.

Exhaust silencer (muffler) for Gen 750 kVA as per
specification clause 5.8, complete with flanges, flexible
bellows, supports, insulation and cladding, drain and
test ports.

High-efficiency spring isolators with seismic restraint
for each generator (minimum static deflection 25 mm,
isolation efficiency not less than 95 %), selected for the
actual weight of the set, ensuring no vibration
transmission to the structure, including verification and
modification of the existing concrete bases as required.

-,
(=3

2.2

Battery charger with powér outlet socket

TOTALIZING & SYNCHRONIZING PANEL AND LOAD
MANAGEMENT SYSTEM

All necessary modification of Existing Synchronization
and Totalizing Panel Board:

The existing synchronization and totalizing panel board
shall be retained. The scope includes the supply,
installation, replacement, and connection of necessary
components to upgrade the panel to full operational
requirements, Works shall include replacement of
circuit breakers, busbars size validation/verification,
synchronization control panel, and outgoing circuit
breakers.

The item shall further include motorized withdrawable
air circuit breakers (ACB), moulded case circuit
breakers (MCCB), motorized withdrawable air switch-
disconnectors, spare withdrawable air switch-
disconnector, alarm and status indication system,
digital measuring and metering devices, load
management system, grounding conductors, PVC
trunking for control wiring, cable lugs, and all
associated accessories required for a complete, tested,
and operational system.

Item

Item

Set

ltem

Carried to Collection

12
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Item

Description

Unit

All functional units have to be labeled and identified by
using engraved metal nameplate mounted with
corrosion resistant screws.

|Cables glands shall be provided at the termination of all

cables at the enclosure of the synchronizing panel.

|The electrical links between the synchronizing panel

functional units have to be done by rigid busbars
(cables are not allowed).

Sizing calculations for the existing busbars within the
Synchronization and Totalizing Panel Board shall be
submitted to demonstrate and confirm that the existing
busbars are technically adequate and have sufficient
ampacity to safely carry the current generated by the
new generators under all applicable operating
conditions.

The refurbished Totalizing & Synchronizing Panel and
Load Management System shall be fully compatible and
interoperable with the control systems of the new
diesel generators. The refurbished system shall ensure
the full required operational performance of the
generator plant, including synchronization, load
management, protection, and load shedding,
sequencing as well as all associated control, monitoring,
and communication functions. The Bidder shall include
all necessary modifications, interfaces, control wiring,
hardware, software, and accessories required to
achieve a fully integrated and fully operational system.

13

Estimated Ui Rt Amount
Quantity (Us $) (US $)
PCM-2026
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Item

Description

Unit

Estimated
Quantity

Unit Rate

(Us $)

Amount

(US $)

224

2.2.2

2.2.3

The flexible insulated busbars are allowed only
between Main Busbar and circuit breakers where their
respective frame is equal or lower than 600 Amps.
The incoming/outgoing cables are connected to
functional units by insulated rigid busbars and suitable
insulated connectors.

The totalizing-synchro panel and load management
components are to be ventilated and cooled, where
required, by approved methods coupliant with
applicable standards.

The totalizing & synchro panel to be modified and
reassembled for a perfect operation and to the
satisfaction of the engineer.

All the necessary modifications and upgarding of
existing Totalizing & Synchro panel including
assessment, calculation notes, installation of busbars
and cables (Supply and Installation of switchgears
priced separetely) with control and load management
components (Design verified to IEC EN 61439-1&2).
Synchro & Control system Controllers: Deep Sea
DSE8610 MKII installed on the totalizing busbar panel.
Functions: auto synchronization, dead bus closing, load
sharing, priority sequencing

Protections: over/under voltage, over/under frequency,
reverse power, overcurrent, phase imbalance
Communication: Modbus TCP/IP, RS485, Ethernet
network. Controller to be networked on SCADA from
manufacturer.

Control cables for load management system connection
to ATS' systems using 0.6/1.0kV numbered control
cables.

Item

LS

LS

Carried to Collection

o

14
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ltem

Description

Unit

Estimated
Quantity

Unit Rate

(US $)

Amount

(Us'$)

2.2.4

2.2.5

2.2.6

2.2.7

2.2.8

Supply and installation of withdrawable motorized Air
Circuit Breakers (ACB) 3P, 1600Amp, lcu=66KA
Micrologic 5.0 with LSIG and closing coil, shunt trip,
auxiliary contacts, racking handle (Schneider Electric
brand)

Supply only of withdrawable motorized Air Circuit
Breakers (ACB) 3P, 1600Amp, lcu=66KA Micrologic 5.0
with LSIG and closing coil, shunt trip, auxiliary
contacts, racking handle (Schneider Electric brand)
Supply and installation of withdrawable motorized Air
Circuit Breakers (ACB) 3P, 1250Amp, lcu=50KA
Micrologic 5.0 with LSIG and closing coil, shunt trip,
auxiliary contacts, racking handle (Schneider Electric
brand)

Supply only of withdrawable motorized Air Circuit
Breakers (ACB) 3P, 1250Amp Icu=50KA Micrologic 5.0
with LSIG and closing coil, shunt trip, auxiliary
contacts, racking handle (Schneider Electric brand)
Supply and installation of Molded Case Circuit Breakers
(MCCB) 3P, 1600Amp LSIG, Ics = 50 kA (ABB brand)

WIRES AND CABLES

Supply, installation, testing and connection of FNYAF
240 1000V PVC insulated Class 5 IEC 60228 (Flexible
Cu/PYC), including junction boxes, cable ladders, cable
cleats, cable glands, sealing compound, cable sleeves
and all necessary accessories including conduits and
liquid-tight flexible conduits (for outdoor and wet
areas) where necessary, as specified and shown on
drawings and to the satisfaction of the Engineer.

The electrical cables have to be fixed to cable trays,
metallic supports and upon entry to Sync & Totalizing
panels by metallic clamps.

The single core cables have to be installed in trefoil
arrangement.

Iltem

Item

Item

Item

Iltem

Carried to Collection
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GRAND SERAIL BEIRUT - LEBANON_x000a_BOQ - GENERATORS

Item

Description

Unit

Estimated
Quantity

Unit Rate

(US $)

Amount
(Us $)

3.1

3.2

4.1

5.1

All cables/insulated conductors to be labeled/
identified as per the adopted specification
requirements.

All cables shall be tested for insulation and continuity
using meeger testing machine, (Liban Cable brand)
Cable FNYAF 240 1000V PYC insulated Class 5 to IEC
60288.

Cable, 1cx240 mm2

Earth Cables

Supply, installation, connection and testing of FNYAF
240 1000V PVC insulated Class 5, earth cables (to IEC
60288) including accessories as specified and to the
satisfaction of the Engineer.

Earth cable, 1cx240 mmz2

BREECHINGS, CHIMNEYS, AND STACKS FOR
GENERATORS

Supply and installation of CE certified double skin (304
external and 316 internal - 0.6 mm thick each) stainless
steel breeching and chimney for generators complete
with vibration isolators, cleaning doors, drain valve for
condensation, Tees, elbows, anchors and all type of
supports with accessories, fixings, including expansion
joints (if needed) and terminal rain cap. Insulation shall
be rockwool 100 mm thick with density 100kg/m3.
Similar to Dinak, Nakhoul, Bouery or equivalent The
chimney pipe size of each generator shall be confirmed
by the Contractor's back-pressure calculation as per the
manufacturer's requirements (muffler and catalytic
converter included); proper routing and a complete
supporting system (anchors, guides, expansion joints) to
be submitted for approval; the 300 mm diameter and
the quantity below are indicative.

Generator chimney exhaust pipe, 300 mm internal
diameter

BACK DRAFT DAMPERS

Supply and installation of Back Draft Damper including
galvanized air diverter, installed on exhaust side of the
generator, complete with all fixings and necessary
accessories.

Size of damper shall not be less than the radiator’s size.
Exact size to be confirmed by the manufacturer.
Similar to KBE or equivalent

Back Draft Damper.

Item

1,300

300

300

Carried to Collection
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Item

Description

Unit

Estimated
Quantity

Unit Rate

(US $)

Amount

(US §)

6.1

6.2

6.2.1

SOUND ATTENUATORS

Supply and installation of sound attenuator, complete
with all necessary G90 galvanized ducting connecting to
generator and louver, galvanized steel outer casing,
interior baffles made of galvanized steel perforated
sheet and mineral wool fill. Construction shall be as per
SMACNA. Selection shall restrict noise level to 58 dBA in
nearest occupied room.

Similar to KBE or equivalent All sound attenuators
(fresh-air and exhaust-air sides) shall be replaced to
match the new opening areas and new locaticns and to
meet the required acoustic noise criteria as per the
Client's request; sizes as per the Contractor's ventilation
and acoustic calculation.

Sound Attenuators on Exhaust Air Side

Size of attenuator shall not be less than the radiator's
size. Exact size to be confirmed by the manufacturer.
Sound Attenuator

Sound Attenuators on Fresh Air Side

Sound Attenuator, size as per the Contractor’s
calculation to match the new opening areas (indicative
3000 = 1500 mm)

FUEL OIL SYSTEM:

Connection to the new generators including the supply
and installation of new black seamless pipes, fittings,
magnetic filter and dirt traps, bronze gate valves, and
all necessary accessories.

Pipes similar to Dalmine or equivalent.

Fittings similar to GF or equivalent.

Valves similar to Nibco, Crane or equivalent.

Filter similar to KOBOLD or equivalent. Pipe sizes to be
modified according to the new fuel flow of each
generator (per manufacturer data); all piping painted
and valves replaced where needed; complete leak test
from the pumps to the generators and back, with any
leak fixed.

17
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GRAND SERAIL BEIRUT - LEBANON_x000a_BOQ - GENERATORS

Estimated Unpie Rare Amount

Item Description Unit N
Quantity s $) (Us $)

FUEL OIL METERS & SENSORS

Supply, installation, testing, and commissioning of fuel
oil flow meters complete with magnetic filter and dirt
trap, and fuel level sensors, including all necessary
accessories, fittings, cabling, supports, control panels,
and associated works. The system shall include all
required components to ensure accurate measurement
and monitoring of fuel consumption and tank levels. All
meters and sensors shall be fully integrated and
connected to the existing Building Management System
(BMS), including all interface modules, wiring,
programming, and coordination works required for
proper operation and monitoring. The existing level
sensor of each fuel tank shall be replaced by a new
sensor connected to the BMS/SCADA and tested.

Carried to Collection
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Item

Description

Unit

j t
Estimated Uit Rate

Quantity (US $)

Amount

(s $)

#REF!

#REF!

Fuel oil flow meters shall be of stainless steel
construction and shall comply with the following
specifications: maximum pressure drop of 1 barg even
at full scale, measuring range with a ratio of 1:40, and
accuracy of +0.5% of the measured value. The meters
shall be suitable for all viscous fluids under variable
temperature conditions and specifically designed for
fuel oil applications. Operation shall not be dependent
on fluid conductivity. The meters shall be provided with
multiple electronic options for integration and
monitoring, and shall be ATEX approved for use in
hazardous areas.

The magnetic filter and dirt trap shall have a filtration
rating of 75 pm and shall comply with the following
material specifications: screw-on magnetic filter with
bronze body, adapter magnetic filter with brass body,
flange magnetic filter with coated cast iron body, filter
cartridge in stainless steel, and magnets made of oxide
ceramic.

Filter similar to KOBOLD or equivalent.

Sensor and meters similar to KOBOLD, AQUAMETRO or
equivalent.

Fuel oil flow meter
Ultrasonic fuel oil level on existing fuel oil tank - new

sensor replacing the existing one, connected to the
BMS/SCADA and tested

ltem

ltem

Carried to Collection
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Item

Description

Unit

Estimated
Quantity

Unit Rate

(US $)

Amount

(Us $)

#REF!

#REF!

TEMPORARY POWER Supply

Supply, install, commission, and maintain 2000 kVA
prime-rated temporary diesel generators station
equipped with high-efficiency sound-attenuated
(silencer) canopies and a fully automated
synchronization panel to ensure continuous power
supply throughout the project installation phase. The
scope includes the provision and installation of all
necessary LV power and control cabling (Cu/XLPE/PVC
600/1000V), circuit protections, earthing systems, and
all required fittings and accessories for a complete
operational system. The Contractor is responsible for
comprehensive 24/7 technical attendance and full fuel
management for the duration of the temporary service.
All equipment provided under this item is for temporary
use only and shall be removed by the Contractor upon
project completion; no part of the temporary setup
shall be incorporated into the final permanent
installation,

The temporary diesel generator station shall be
installed in the parking area facing the entrance to the
existing generator room. The station shall comprise two
(2) 1000 kVA prime-rated diesel generators, each
housed within a high-efficiency, sound-attenuated
canopy, complete with exhaust silencer. The generators
shall be connected to a fully automatic synchronization
panel, which shall be installed within a prefabricated,
outdoor, weatherproof enclosure.

FIRE DETECTION AND ALARM, ANALOGUE

ADDRESSABLE INTELLIGENT INTERACTIVE SYSTEM

WITH VOICE EVACUATION

Supply, installation, connection, programing, testing,
labeling and commissioning of a complete interactive,
analogue addressable fire alarm system with integrated
voice evacuation (VE), with all required accessories and
devices as specified and shown on drawings and for a
perfect operation and to the satisfaction of the Engineer

The connection cables between fire alarm control panel
and all fire alarm devices and |/0 points shall be of the
fire resistant type according to NEC 70 and UL 2464, or
IEC 331 & 332 or BS 6387 CAT CWZ.

Approved manufacturer brand is Simplex UL Listed or
equivalent

20
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) .. | Estimated Hilk Rate Amount
Item Description Unit Quantity (Us $)
(Us $)

Fire alarm control panel including but not limited to,
AREF! 4.3" color touch screen dlsp!ay with graphical display, ltem 1

master controller, network interface card, power

supply, battery charger and batteries.

Carried to Collection
21 PCM-2026



GRAND SERAIL BEIRUT - LEBANON_x000a_BOQ - GENERATORS

oo Estimated dnitRate Amount
ltem Description Unit Quiantity (US $)
(US $)
#REF! |Analogue addressable optical smoke detector. ltem 8
#REF! |Analogue addressable heat detector. Iltem 8
Analogue addressable manual call point wih stopper.
#REF! |(Stopper should not make any alarm sound if removed) Item 5
An alarm sounder/strobe complete with fire resistant
AR cables ) from the device to the fire panel Item ¥
#REF! [Analogue addressable control modules. Item 6
#REF! |Analogue addressable flame detecror Item 2
11 [BUILDING MANAGEMENT SYSTEM
Supply, install and connect to the existing BMS system,
including conduits, wires, cable trays, input and output
modules, field devices, DDC controllers, panels,
junction and pull boxes with all the mechanical and
electrical points, along with all the necessary
accessories, controls, field devices, ... for the perfect
operation of the system, as specified and to the
satisfaction of the Engineer complete with interfaces
and communication port connections.
The BMS supplier has to prepare a detailed shop
drawings prior to system execution.
11.1 |BMS ltem 1
12 |[CONSUMABLES
Supply of consumables for each generator
Set of oil, fuel, and fuel-water separator filters (total
12.1 Iltem 3
15 set , 3/generator)
12.2 |Set of air filters (total of 10set 2/generator) Item 2
12.3 |0il Changes (total of 15 Changes 3/generator) [tem 3
Carried to Collection
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