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Technical Specification for the Supply and installation of a 500 kVA Diesel

Scope

STANDARDS

Power rating

Engine

Generator Set

Supply, delivery, installation, testing, and commissioning of a
complete 500 kVA Prime-rated diesel generator set with acoustic
enclosure, all accessories including civil and mechanical works to
replace an existing 500 KVA Genset.

The scope shall include the disconnection, dismantling, removal, and
relocation, where applicable, of any existing equipment, components,
and associated infrastructure affected by the works and related to the
old generator set, to a location designated by the NSSF, together with
all works necessary to provide a complete and fully operational
installation.

The scope shall also include all mechanical, electrical, control, auxiliary,
and associated works required for the proper integration of the new
generator with the existing installation.

Equipment and irstallation works shall comply, as applicable, with the
latest applicable editions of the ISO 8528 series, 1SO 3046, IEC 60034
series, IEC 61439 -1/-2 (where applicable to electrical assemblies), IEC
60947-2, relevant NFPA requirements, and applicable Lebanese
regulations and Ministry of Environment requirements. Where
conflicting requirements occur, the more stringent applicable
requirement shall govern.

Prime Power: 500 kVA, 0.8 power factor, 3-phase, 4-wire, 50 Hz,
400/230 V.

Standby Power: Minimum 550 kVA, 0.8 power factor.
Rated Speed: 1500 rpm.

Design Ambient Temperature: 40°C.

Altitude: <1000 m

4-stroke, turbocharged, water-cooled, direct injection diesel; 1500
rpm; Electronic governor (+0.25% regulation) capable of isochronous
operation,; Electric start (24 V DC), Full filtration; suitable for
continuous operation under tropical/high-ambient-temperature
conditions, without overheating.

Engine shall comply with applicable international emission standards

A
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Alternator

Batteries

Battery Charger

Control Panel Board

Circuit Breaker

Sound Proof Canopy

and suitable for local environmental regulations.

The proposed engine shall be from a recognized manufacturer with
proven application in diesel generator sets of comparable capacity,
manufactured in Europe or the USA, or approved equivalent. A
Certificate of Origin and complete manufacturer technical datasheets
shall be submitted with the technical offer.

Brushless, self-excited synchronous alternator with digital Automatic
Voltage Regulator (AVR); Class H insulation; minimum IP23 protection;
suitable for 400/230 V, 3-phase, 4-wire, 50 Hz operation at 1500 rpm;
voltage regulation +0.8% or better.

The alternator shall be suitably rated for the complete generator set to
deliver 500 kVA Prime Power and minimum 550 kVA Standby Power at
0.8 power factor, under the specified site conditions.

The alternator shall be Leroy-Somer, Stamford, or approved equivalent,
from a recognized manufacturer with proven application in generator
sets of comparable capacity.

The bidder shall submit manufacturer data for motor-starting capability
and transient performance, including permissible step load and
associated transient voltage and frequency deviation/recovery
characteristics, in accordance with the applicable ISO 8528 performance
class.

A Certificate of Origin and complete manufacturer technical datasheets
shall be submitted with the technical offer.

Pack of suitable lead acid (maintenance free) European or American
brand batteries. Capacity: Minimum 200 Ah

Suitable rating, three-stage intelligent float battery charger, DeepSea
(UK) brand, shall be installed. Charger shall include automatic
protection against overcharging, short circuit, and reverse polarity.

Microprocessor-based controller with: Voltage, current, frequency,
power factor, kW, kVA, kVAr; Engine alarms (low oil, high temp, over
speed, emergency stop, DC alternator alarm); Event log. Controller
shall include DeepSea Digital Controller (DSE 7300 series or higher) or
approved equivalent.

4-pole MCCB, 1000 A frame (adjustable trip settings), with adjustable
electronic trip unit. Breaking capacity shall be selected based on the
available prospective short-circuit current at the installation point and
shall not be less than the calculated system requirement. Schneider
Electric, ABB, Eaton, or approved equivalent.

1. Installation: supply and installation of weatherproof, soundproof
canopy made of steel with powder-coated three-step corrosion-resistant
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Site Preparation

Anti-Vibration pads

Fuel Tank

finish. Fasteners and fittings corrosion-resistant.(this includes delivery
and crane)

Noise Limit: < 65 dBA at 1 m full load (free-field), compliant with IEC
60034 / 1SO 8528 and Ministry of Environment Circular No. 9/1 dated 5
August 2025 and its Annex, Circular No. 11/1 dated 14 October 2025, as
applicable, together with any subsequent amendments.

2. Submittals: Manufacturer datasheets, acoustic test letter.
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In general, works under this Section shall be carried out as remedial
measures for existing concrete base. Such works shall only be executed
upon receipt of written instructions from the Engineer following site
inspection.

These works shall include, but are not limited to:

e Proper surface preparation, including removal of laitance and
scrubbing of concrete surfaces

e Treatment of any exposed or corroded reinforcement with
approved anti-corrosion coatings

e Repair of defective or damaged concrete surfaces, where
required

e Application of epoxy coating suitable for external use to all
relevant areas

e All works shall be executed in accordance with approved
specifications and applicable standards.

Where the existing generator base is determined to be unsuitable, a new
reinforced concrete generator base shall be constructed only upon
written instruction of the Engineer, including reinforcement, formwork,
anchoring provisions and all associated works.

Sylomer-Polyurethane Elastomer Isolation Mounts to suit specific load
requirements based on calculation, with a general static application
range from 0.011 N/mm? to 1.2 N/mm? and load peaks up to 6.0 N/mm?.
A material submittal (MS- 001) including selection justification shall be
submitted.

Supply, installation, and connection of a 2000-liter fuel storage system
connected using 32 mm diameter piping, equipped with a transparent
level indicator pipe. Tank shall be fabricated from steel from welded
carbon steel (commonly referred to as black steel) with a thickness of 4
mm, factory-applied special anti-corrosion coating, and shall be suitable
for continuous operation in harsh outdoor environments. The scope
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shall include all required fittings, valves, supports, and accessories, as
well as the supply and installation of an electrical fuel flow meter, fully
integrated and commissioned. Vent package shall meet NFPA 30.

Scope includes supply and installation of:

e Fuel pipes (black seamless steel, epoxy coated, Denso
protected)

e Solenoid valves

e Shut-off valves (ball valves)

e Water/fuel separator

e Electrical fuel flow meter measuring net fuel consumption

e Access opening for inspection and maintenance of the tank,
complete with a secure, removable, and watertight cover,
including all necessary sealing and waterproofing works to
prevent water ingress or leakage.

The complete proposed fuel system shall be shown on Mechanical
Drawing M-001, prepared and signed by the Bidder and
submitted for approval.

Exhaust System The scope shall include the installation of new exhaust piping
extending approximately 35 meters up to the final discharge point.
The exhaust pipe shall have a minimum nominal diameter of 8 inches
extending approximately 35 meters to the discharge point (total
equivalent pipe length). All exhaust components shall be heat-
resistant, suitable for continuous generator operation, properly
supported, aligned, and sealed, and inclusive of all required fittings,
supports, expansion joints, and accessories. The exhaust pipe shall
terminate in a device to prevent the entrance of rain. All as to be
specified and shown on Mechanical Drawing signed by bidder and
called Mechanical drawing (M-002).

Exhaust Emission Treatment System (Catalytic Converter and Cyclone)

A complete high-efficiency exhaust emission treatment system shall be
supplied and installed, suitable for the proposed 500 kVA diesel
generator, engine type, fuel, rated capacity, exhaust gas flow, and
operating temperature. The system shall comprise a catalytic converter
and cyclone particulate separator, complete with all necessary
connections, supports, fittings, and accessories.

The catalytic converter shall be suitable for continuous operation under
varying generator loads and capable of withstanding the exhaust
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Warranty

temperatures and mechanical stresses associated with diesel generator
operation. The cyclone shall be of heavy-duty steel construction,
suitable for diesel exhaust, with high particle-removal efficiency, low
pressure drop, and provisions for soot collection, inspection, and
cleaning.

The complete exhaust emission treatment system shall be designed and
selected so that the combined pressure drop/back-pressure of the
catalytic converter, cyclone, exhaust piping, fittings, and other exhaust
components does not exceed the engine manufacturer's maximum
allowable exhaust back-pressure.

The complete system shall comply with the applicable requirements of
Lebanese Ministry of Environment Circulars No. 9/1 and 11/1 (2025) for
electric generators with a total thermal capacity > 200 kW, where
applicable.

The emission limit values (ELVs) at the final exhaust discharge shall not
exceed the applicable limits, including:

Dust: 50 mg/m3

CO: 100 mg/m3

NOx: 2,000 mg/m?3

SOx (diesel): 10 mg/m3, or SOx (other fuel): 750 mg/m?

O 0 0 O

A Material Submitial (MS-002) shall be submitted for approval and shall
include, as a minimum, manufacturer datasheets for the catalytic
converter and cyclone, exhaust gas flow capacity, pressure drop (Pa or
mbar), maximum allowable/operating temperature, particle-removal
efficiency, guaranteed emission performance, manufacturer emission
test reports, and recommended inspection, cleaning, and maintenance
procedures.

The supplied equipment and installed works shall be covered by a warranty of two thousand (2,000)
operating hours or one (1) year from the date of final acceptance, whichever occurs first. The warranty
shall cover defects in materials, workmanship, and performance under normal operating conditions.
Spare parts for the supplied equipment shall be readily available in the Lebanese market throughout the
warranty period and for a minimum of five (5) years after delivery.

Preventive Maintenance Service

If required by NSSF, the Bidder shall provide preventive maintenance for the complete generator set and
associated systems for one (1) year from Final Acceptance, including periodic servicing, testing, oil and
filter replacement, consumables, labor, transportation and maintenance reports. This service shall not
limit or replace the Bidder's warranty obligations.
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Additional Mandatory Requirements

1. ISO Certifications: The Bidder shall submit valid ISO 9001 certification of the generator set manufacturer, or
equivalent recognized quality management system certification, issued by an accredited certification body.
2. Technical Submittals:
Specific technical information shall be submitted for the proposed equipment, including, but not limited to:
o Engine data and manufacturer datasheets;
o Generator/alternator data and manufacturer datasheets;
o Generator efficiency, including excitation losses, at 0.8 power factor (PF) at 100%, 75%, and 50% of
Prime Rated Load;
o Guaranteed fuel consumption rate (L/h) at 100%, 75%, and 50% of Prime Rated Load;
o Technical data for the complete generator unit and accessories; and
o Certified factory and field test reports for the complete engine-driven generator set.
3. Spare Parts and Consumables:
The manufacturer's recommendations for spare parts shall be submitted, including the specific types and
grades of fluids, lubricants, filters, coolant, and other consumables required for routine and preventive
maintenance.
4. Operator Training:
The Contractor shall provide a minimum of one (1) full day of on-site operator training covering generator
operation, control panel operation, safety procedures, emergency procedures, and basic preventive
maintenance.
5. As-Built Drawings and Commissioning Documentation:
Complete As-Built Drawings reflecting the final installed system shall be submitted, together with operation
and maintenance manuals and the final Testing & Commissioning Report. The Testing & Commissioning
Report shall record the tests performed and their results and shall be signed by the Contractor and the
Employer's authorized representatives.
6. Factory Testing:
The complete generator set, including the engine, alternator, control panel, and associated equipment,
shall be factory tested prior to delivery. A certified Factory Test Report confirming successful completion of
the tests shall be submitted.

Factory testing shall include, but not be limited to, load testing with measurement and recording of the
relevant operating parameters, including engine temperature, oil pressure, voltage, current, frequency,
power factor, alternator temperature rise, and fuel consumption.

The load test shall be conducted at the following operating conditions:

No Load: minimum 10 minutes;

25% of Prime Rated Load: minimum 30 minutes;

50% of Prime Rated Load: minimum 15 minutes;

75% of Prime Rated Load: minimum 15 minutes; and

o 100% of Prime Rated Load: minimum 60 minutes.

7. Site Testing and Commissioning:
Following completion of installation, the complete generator set and all associated systems shall be tested
and commissioned on site. Testing shall include verification of generator operation, voltage and frequency,
control and alarm functions, safety and protection devices, emergency stop, fuel system, exhaust system,
emission treatment system, and operation under load.

O 0 0 O

All deficiencies identified during testing shall be rectified by the Bidder prior to final acceptance. A final
Testing & Commissioning Report shall be submitted as part of the final acceptance documentation.
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Item Description Unit | Qty. Unit Rate Total

1 500 kVA Diesel Generator Set: Supply and delivery of complete | Set 1
diesel generator set rated 500 kVA Prime / minimum 550 kVA
Standby, (0.8 PF, 3-phase, 4-wire, 50 Hz, 400/230 V, 1500
rpm, complete with diesel engine, alternator, radiator cooling
system, 24 V DC starting system, batteries, battery charger,
microprocessor-based control panel, 4-pole 1000 A frame MCCB
with adjustable electronic trip unit, common base frame, and all
standard accessories required for complete operation, all in

accordance with the Technical Specifications.

2 Soundproof Weatherproof Canopy: Supply and installation of | Set 1
complete acoustic/weatherproof steel enclosure, corrosion—
resistant finish, ventilation provisions, access doors, fittings and
accessories, including delivery, unloading, liting and crane works,

complete in accordance with the Technical Specifications.

3 Dismantling and Relocation of Existing infrastructure: | L.S. 1
Disconnection, dismantling, removal, and/or relocation of existing
infrastructure and associated components, where required and as
directed by NSSF, including all necessary handling, lifting,
transportation within the site, and associated works required for

complete execution of the works.

4 Existing Generator Base Preparation and Remedial Works: | L.S. 1
Inspection and preparation of the existing concrete base, including
removal of laitance, treatment of exposed/corroded reinforcement,
repair of defective concrete, external-grade epoxy coating and all

associated remedial works, where instructed by the Engineer.

5 Anti-Vibration Isolation System: Supply and installation of | Set 1
complete Sylomer-polyurethane elastomer isolation system or
approved equivalent, selected according to the actual generator
load and manufacturer's calculations, including all required

pads/mounts and accessories.

6 2000-Litre Fuel Storage and Supply System: Supply, | Set 1
installation, connection, testing and commissioning of 2000-L fuel
tank fabricated from 4 mm steel with corrosion protection,
complete with fuel piping, transparent level indicator, venting,
supports, fittings, solenoid valves, shut-off valves, water/fuel

separator, electrical fuel flow meter and all accessories, complete

as specified and shown on Mechanical Drawing M-001.
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Exhaust Piping System: Supply and installation of complete new | L.S. 1
exhaust system, approximately 35 m fotal equivalent length,
minimum nominal diameter 8 inches, including heat-resistant
piping, flexible connection, fittings, bends, supports, expansion
joints, rain protection at discharge, connections and all

accessories.

Exhaust Emission Treatment System: Supply, installation, | Set 1
testing and commissioning of complete exhaust emission
treatment system suitable for the proposed 500 kVA generator,
comprising catalytic converter and cyclone particulate separator,
including connections, fittings, supports, soot collection/cleaning

provisions and all accessories.

Mechanical Installation and Connections: Complete mechanical | L.S. 1
installation of the generator set and associated equipment,
including final alignment, connections, supports, fittings,
miscellaneous materials and all works necessary for a complete

and operational installation not otherwise specifically measured.

10

Electrical Connection: Complete electrical connection of the | L.S. 1
generator set, including power, control and auxiliary connections
required to integrate the new generator with the existing

installation, as required for a complete operational installation.

11

New Reinforced Concrete Generator Base - (Provisional): | m* TBC
Construction of new  reinforced concrete  generator
foundation/base, only if required and upon written instruction of
the Engineer, including concrete, reinforcement, formwork, anchor

provisions and associated works.

16

Warranty: Warranty covering the complete supplied equipment | Inclu | 1
and installed works for 2,000 operating hours or one (1) year | ded
from the date of Final Acceptance, whichever occurs first,
including correction of defects in materials, workmanship and

performance under normal operating conditions

17

One-Year Preventive Maintenance Service : Provision of preventive
maintenance services for the complete generator set and
associated systems for one (1) year from Final Acceptance, if
required by NSSF, including periodic servicing, testing, oil and
filter replacement, consumables, labor, transportation and

maintenance reports.

All prices shall be deemed to include all testing and commissioning, factory testing, operator training, technical submittals,
O&M manuals, As-Built Drawings and documentation required under the Technical Specifications, whether or not separately
identified in the BOQ
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