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Standby Diesel Generator

The diesel engine shall comply with the specified International IEC Standards or an
equivalent international standard and shall be of the four—stroke, multi—cylinder, water—
cooled, cold start, direct fuel injection, compression ignition, and turbo—-charged type.
Max Speed 1500 rev/min. Preferably US made or equivalent EU or Japan.

Propose generator capacity (KVA) to obtain a minimum prime KVA ratings as specified
in the Bill of quantities, at a maximum ambient operating temperature of 55 degrees
Celsius. Power factor (Cos. Phi = 0.8), 400/230V, 3-phase, 50Hz.

The sub—contractor shall verify the loads that are connected to the generators, and the
starting method and conditions during construction phase. The proposed generator
shall be capable to provide power to the correspondent loads and handle the starting
and operating conditions in compliance with the permitted loading, voltage and
frequency dip for prime generator operation. The vendor shall also check any the
existing ATS, panelboards, and verify the safe connection of the generator to the
existing electrical installation.

Alternator

The alternator shall be synchronous, four pole and brushless excitation type and shall
comply with the relevant requirements of IEC 60034 standard or an equivalent
international standard

The alternator shall be designed for operation of 10% engine overload at any power
factor between unity and rated power factor for a maximum period of one hour in any

12-hour period as permitted by ISO 3046/l
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The alternator shall be rated for IP-23 protection.

The insulation of the winding shall be class H. All windings shall be tropicalized and
suitably impregnated to withstand the site ambient conditions,

The alternator shall be complete with all necessary cooling fans, excitation and voltage
regulating equipment.

The alternator shall be capable of maintaining its continuous maximum rated output

when operating within + 5% of rated voltage and at rated power factor.

The alternator shall be brushless rotating field, self-exciting and self-regulating type,
and fully connected damper windings.

The stator winding shall be star-connected and shall be brought out together with the
neutral point to terminals located in a sheet steel box mounted on top of the generator
to facilitate connection of a power cable of suitable capacity.

The alternator shall be equipped with adequately sized over current and earth fault
protection.

Genset Control Panel

The control panel shall have the following provisions : (auto and manual mode)
Master engine control OFF/AUTO/MANUAL/T EST with a facility for starting and

stopping the generator remotely from the control unit.
> Selectable Multifunction meter.
Engine control monitor.
Alternator voltage monitor.
Engine hours run counter.

>

>

>

» Voltmeter and Ammeter.

> Combined frequency and tachometer,
>

Readable and clear displays.
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>
>
>
>

Configurable from a PC and/or front panel.
Event log.
Engine operation hours counter.

Warning and hazard Indicators such as overheating and overloading.

Automatic shutdown under following conditions :

>

Y V VYV V¥V

Y

Low 0Oil Pressure

High Engine Temperature
Low Fuel Level
Over/Under Speed
Over/Under Voltage
Battery Charge Fail

Genset Sound proofing Canopy

21
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Weatherproof and sound attenuator canopy

Sound limit shall be 65 dBA@1m. Sound level test report shall be submitted.
At least 2mm galvanized steel structure

Atleast 10 cm Rockwool for sound and heat insulation

Corrosion resistant steel locks and cast hinges

Powder coating paint (Preferably off white)

Muffler and silencers inside enclosure

Exhaust stacks Diameter to be identical to the Exhaust outlet of the
generator ; Height to be 1 meter maximum above the Muffler surface,
thickness minimum 4.0mm

Availability of solid and durable lift points

Emergencies stop push button visible and accessible (shall be installed
outside the canopy)

Easy access to all parts of the genset during routine maintenance.

Enclosure shall be equipped with lockable doors along with spare keys.
Internal spotlight or bulb.

Exhaust stack shall be provided and located in an adequate direction, in line
with the site conditions, and shall be properly coated and covered to prevent
rust formation.

Generator chassis to include 4 lifting points on top of the canopy.

Vibration mountings to be used where required.
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> Radiator duct/canvas proper installation to maximize cooling efficiency.

> Ventilation shall ensure a maximum radiator coolant temperature of 90°C

Genset Emission Control

Sub-contractor shall abide by the latest edition of the Lebanese standards for
Environmental Quality including Ministry of Environment : Standard for Environmental
Quality — Section A.

Where necessary, vendor is requested to provide a pollution control unit.

Cables

Sub-contractor shall verify the condition, sizing and laying method of the cables
connecting the genset to the ATS panel. The sub-contractor pricing shall take into
consideration that the cable sizing and routing is required to be in compliance with the
following conditions :

» When requested sub-contractor shall submit calculation note for
recommended generator cable sizing taking all IEC derating factors into
consideration.

> Copper cables CU/PVC/PVC - Cable’s voltage rating 600/1000 V as per IEC
60502-1 shall be used.

> All cables and wires shall have an adequate cross section taking into account
the maximum current, total distance and maintaining a voltage drop less
than 3 % at maximum operating temperature.

» Methodology for cable laying : Cables can be either run underground in PVC
conduit, or shall be laid on properly fixed and covered galvanized steel cable
trays, cable ladders, or run in EMT conduits if above ground. The
methodology shall be submitted for approval prior to execution initiation.

> Submit electrical wiring diagram.

> All openings for cables connection shall be properly sealed.

> Heat shrinks shall be used on cable termination.
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> Cable labels shall be properly fixed on all cables using UV resistance

permeant label tags.

External Fuel Tank

External fuel tank of capacity aé specified in the Bill of Quantities Liters shall be
connected the the geneset.

Provide pre-engineered aboveground atmospheric tank system complete with tank,
piping, secondary containment to be subject to QCM approval. Tanks shall be
equipped with lockable caps and lockable valves on supply and return, and subject to
QCM approval.

The tank shall be manufactured from carbon steel with thickness as U.L. Standard 142
or equivalent.

The tank shall be externally coated with 2 layers of coatings. The prime layer using
Oxide grey paint and the top layer using waterproof plastic layer. The tank shall be
protected from rust formation.

Tank shall comply with the normal and emergency venting requirements NFPA 3().
Fuel tank to have, lowest point drain facility for water and sludge, fuel level gauge
direct mounted or remote electric, filler pipe and locking cap.

Leak test shall be performed on the tanks prior to delivery to site

The tank shall be manufactured to support the following accessory equipment and
shall be provided with suitably located lifting lugs.

Direct Level Indicator : A steel pipe of suitable size shall protect the level Indicator,
The level indicator shall be made of plastic pipe connected through suitable valves and

approved by the supervising engineer.
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Inspection Port Adapter Cap : Tank shall be equipped with a not less than 300 mm
adapter and lockable cap for inspection and manual gauging of fuel level.

Gauge port shall be accessible from steps or ladder.

Tank Fill Opening : The tank shall be provided with a suitably sized filling opening that
will minimize the oil spilling during tank filling operation.

Vent Opening : The tank shall be provided with a suitably sized venting pipe to prevent
the increase of gas pressure inside the tank. The vent opening should be covered with
a wire mesh to prevent anything from entering and blocking the vent.

Supply Pipe Connection : The tank shall be provided with a suitably sized ASME
B36.10, Schedule 40 Black seamless steel supply pipe connection with a stainless
steel two — piece body, stainless steel ball, Teflon seats and stuffing box ring, lever
handle and balancing stops, threaded ends with union Ball Valve.

Drainpipe Connection : The tank shall be provided with a suitably sized ASME B36.10,
Schedule 4() Black Steel Drainpipe connection with a Carbon Steel, Stainless ball, with
Viton seals Spill Sump Drain Valve.

Access Steps and Ladders : The Tank shall be equipped with access steps or ladder.
Steps and ladder shall be of welded steel construction with prime and finish paint of
industrial enamel and shall be designed to conform to OSHA requirements.

Provide a low-level fuel switch on each fuel tank and connect it to the genset controller
(upon receipt of low fuel signal from the switch the generator will shut down with a low
fuel alarm).

The required thickness of both the diesel tank and the drip trays are 3.0mm minimum

Fuel piping connections between the new diesel tank and the new generator are

required within

24



The steel shed with sandwich panel roof shall be fixed to the concrete foundation and shall

be independent of the tank structure

Diesel Particulate Filter (DPF) System

Where requested, the generator set shall be furnished with a catalyzed diesel
particulate filter (CDPF) system to reduce the diesel particulate matter (PM) in
accordance with the Lebanese Ministry of Environment specifications. In addition, it
shall facilitate passive regeneration of the filter by enabling the oxidation of the
carbonaceous particulate matter under exhaust temperatures experienced during
regular operation of the engine. The CDPF system shall meet the following
requirements :

e The CDPF system shall utilize a low temperature passive CDPF.

e The CDPF shall meet Lebanon's environmental standards for particulate matter
reduction, and shall be verified for the specific engine make/model that it will be
installed on with a PM reduction greater than 85%.

e Total exhaust system backpressure shall not exceed 90% of the engine
manufacturer's maximum allowable backpressure and shall be coordinated with
other exhaust system components (e.g., piping, fittings, rain cap, etc.). The
generator set supplier shall confirm the exhaust size shown on the Drawings is
sufficient to ensure the total exhaust backpressure does not exceed the
maximum limitations specified by the engine manufacturer.

e The CDPF system shall be equipped with continuous exhaust backpressure

monitoring and shall provide notification when the high backpressure limit is
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reached. A normally open dry contact that closes if the backpressure limit is
reached shall be provided for District's use.

The CDPF unit shall be provided with an integral exhaust silencer. As a
minimum, the combination CDPF /silencer unit shall be capable of a dynamic
insertion loss of at least 30 dBA.

The CDPF unit housing shall be suitable for horizontal installation and shall be
provided with flanged inlet and outlet nozzles at each end of the housing. The
CDPF housing and flanges shall be constructed of Type 304 stainless steel.
The CDPF housing shall be provided with Type 304 stainless steel support
brackets.

The CDPF system shall be provided with a CDPF monitoring controller. The
monitoring controller shall be factory mounted on the generator set. The
monitoring controller shall be suitable for operating on generator set battery
power and shall accept instrumentation wiring from inlet and outlet
thermocouples, inlet exhaust pressure sensing line, and engine run status signal
from the generator set. The monitoring controller shall be provided with LED
visual indicating lights and customer dry contact alarm/warning output signals
for high exhaust backpressure alarm, high exhaust backpressure warning, and
two analog outputs (temperature and pressure). All exhaust pressure sensing
lines shall be constructed of Type 304 stainless steel tubing and fittings.

The CDPF system shall be provided with thermocouples for monitoring exhaust

inlet and outlet temperatures. Thermocouples shall meet the following

requirements :
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Each thermocouple probe shall be Type K, with a 1/4" diameter sheath
constructed of Inconel. Probe mounting threads shall be 1/2" diameter NPT,
Probe length shall be as determined by the generator set supplier for the
exhaust piping size and threaded outlet for thermocouple. Contractor shall
coordinate size and location of exhaust piping threaded outlets for
thermocouples with generator set supplier.

Thermocouple probes shall be provided with industrial protection heads suitable
for outdoor installation. Protection head shall be constructed of cast iron, hot
dipped galvanized. Protection head shall be provided with 1/2" FNPT openings
for probe connection tube entry and extension cable entry. An internal terminal
block shall be provided for termination of cable wiring.

Thermocouple probes and protection heads shall be either Omega Model NB1-

CAIN-14, or similar approved.
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BILL of QUANTITIES

Item

Description

Unit

Unit Price L.L.

Total Price L.L.

Dismantling and transportation of existing
damaged Diesel Generator and handing over to

Ministry warehouse.

Set

Supply, install, connect testing &
commissioning of Diesel driven generator 600
kVA including engine, alternator, voltage
regulator, governor, starting system comprising
batteries and charger, pipework, radiator, air
intake, lubricating system, engine monitoring
system, soundproof canopy equipped with dip
tray reservoir and drainage ball valve, Anti-
vibration pads, concrete pad, complete
connection cables and all accessories. Sound

limit shall be 65 dBA@Im (Residential Area)

Set

Supply, transport, and installation of a complete
Catalytic Diesel Particulate Filter (CDPF)
minimum efficiency 70%, including mounting
hardware and brackets, complete exhaust piping
and clamps (minimum 3 meters vertical above
the canopy), temperature and Pressure sensors,
and control system integration components with
the diesel generator, as recommended by the
manufacturer and in accordance with MoE

Decision 16/1 requirements.

Set
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Description

Unit

Unit Price L.L.

Total Price L.L.

Supply, transport, installation and connection of
new black steel, painted diesel Two tanks of
2000 liters capacity each (2%2000 1) including,
ball valves, level indicator with lockable
protection, venting pipes, filling pipe with locks,
concrete pad for reservoir, steel shed with
sandwich panel roof, dip tray reservoir, drainage

valves, etc.

Set

Complete earthing system for Diesel Generator
including earth rods (x3), concrete earth
manholes, bare and insulated copper cables 95
sgm, Test Link, bus bar, etc. to complete the
earthing system with a soil resistivity less than

5 ohms.

Set

Supply transport and installation of trolley
mechanical foam fire extinguisher, capacity 125
liters, with 2m discharge hose and valve with
pressure gauge safety release mechanism

including weather proof cover.

ea.

One-year preventive maintenance of the
generator, including the supply of all necessary
consumables such as diesel oil, air filters, oil
filters, antifreeze, and the cleaning of the
cooling radiator.The scope shall also include
any additional items or services required to
ensure the proper and continuous operation of
the generator, in full compliance with the

manufacturer's operation and maintenance

manual.

month

12

slaally 45Ul 858! (gl (Asal) ag3l AuiligS a0gi s gana cpuels



Total Amount of Bill of Quantities (BOQ)

Add 11 % VAT:

Total Amount of BOQ including VAT:

Total Amount of BOQ including VAT in Words:
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