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(448) il sall)Technical Specification

Specification for Electric Generator

Scope
Supply to 3-phase, 400 volts, and 50Hz electric generators providing a prime power as detailed
in the Bill of Quantities.

Innovation

It is recognised that manufacturers will continue to develop new products, and improve existing
products, as part of the commercial and design processes. It is not the intention of this
specification to stifle improvement and innovation and new products incorporating innovative
features that enhance process performance and/or reduce whole life costs will be considered.
The generators shall be able to be practiced 8000 hours of operation within a three-year period
without essential changes.
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Electricity Supply

The electricity supply provided by the diesel generators shall be at 400 volts, 3 phases, 4 wires,
50Hz and 0.8 minimum power factor (cos ¢ = 0.8).

Configurations

The diesel engine, generator, lubricating oil filters, fuel oil filter, lubrication oil strainers, fuel oil
strainers; lubrication oil coolers and other accessories deemed necessary by the manufacturer
shall be mounted on a common steel fabricated base. The common steel base shall be sufficient
strength to adequately support all equipment mounted on the base without distortion either
during operation or during shipment. If deemed necessary by the manufacturer, the steel base
shall be supported on steel spring vibration isolators or sufficient size specifically designed for
the weights and harmonics involved.

The isolators shall be furnished as part of the equipment. All spring connection from the engine
or accessories mounted on the steel base, such as air intake and exhaust, shall be made by use of
flexible connections. These flexible connectors shall be furnished as part of the equipment.

All gauges shall be mounted in easily readable locations.

Generating unit

The generating set shall be designed to providing prime power as detailed in the Bill of
Quantities at maximum load at power factor 0.8 for short time (starting of the greatest drive).

Ambient Temperature

The standby diesel generator set shall be suitable to operate at the ambient air temperature in
the generator room of 45°C and up to 1700 meters altitude.

Generator

The alternator shall be a self-exciting, self-regulating brushless type to a degree of protection not
less than [P45, Insulation class F utilising Closed Air Circuit Air Cooled CACA air cooling.

The excitation system shall be controlled by a semiconductor based automatic voltage regulator
(AVR) system and shall be self-exciting under all conditions, and capable of producing at least
twice full load machine current under short circuit conditions. The machine’s output voltage
shall remain stable when operating with all types of nonlinear loads, such as large AC inverter
variable speed drives.

The alternator and excitation equipment shall be of the quick response type suitable for the
starting of the largest load (ASTSs).

The machine shall be constructed in accordance with BS EN 60034-1:2010, rated for type S8
duty, with loading requirements as detailed for each application.

Radio interference shall be suppressed to meet the requirements of BS EN IEC 55014-1:2021.

The generator shall provide prime power as detailed in the Bill of Quantities, 400V, 3ph, 50Hz, 4-
wire electrical output with power factor of 0.8 lagging and the voltage shall be maintained within
* 2.5% at all load conditions between no load and full load. When the generator operates at its
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full load, this * 2.5% tolerance shall apply with a power factor anyway between unity and 0.8
lagging.

The generator shall be air cooled and the output voltage, measured at its terminal box, shall not
be less than 87% of design output under any transient condition, in the specified ambient
conditions.

The generator must be capable of running at 110% full load for 1 hour in every 12 hours at
maximum ambient temperature.

The generator output frequency shall not be less than 45Hz under any condition.

The alternator terminal box shall be suitable for the termination of XLPE insulated armoured
cables.

Prime Mover

The prime mover shall be a diesel-powered internal combustion engine and shall be
continuously rated in accordance with BS ISO 3046-1:2002.

The engine shall be provided with a flywheel to limit cyclic irregularities.

The engine shall be fitted with a speed monitoring device suitable to provide an output signal to
terminate cranking, to provide engine speed indication and to provide an over-speed signal.

The engine shall be suitable for battery starting.

The engine shall be provided with a remote mounted radiator cooling system.

The engine speed shall not exceed 1500 rpm.

The mean effective pressure inside the engine cylinder should not exceed 20kg/cm?.

Engine Type

The engine shall be of four strokes, vertical, single acting solid injection, cold starting, turbo
charged, intercooler with prime mover using the exhaust energy system.

Engine Mounted Control Panel

The engine shall have a local control panel mounted on the engine in a position easily observed
by an operator standing on the floor beside the engine.

The engine control panel shall include as a minimum the following features:

e Speed control handle (to control speed limit) manual or Automatic.
e Engine speed indication.

e Engine lubrication oil pressure.

e Engine lubrication oil temperature.

e Engine inlet cooling water temperature.

e Engine outlet cooling water temperature.
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e Battery starting system.

e Charge air pressure (for each cylinder bank).
e Local / remote selector switch.
e Tachometer.

e Water temperature gauge.

e (il pressure gauge.

e Fuel gauge.

e Hour meter.

e 0il and fuel filters lamp.

e (il temperature gauge.

e Start button.

e Stop button.

¢ Emergency stop button.

This information may be presented by discrete instruments or in the form of a screen display, as
generally provided by the engine manufacturer. All information displayed at the engine control
panel shall provide electrical signal duplication for transmission to the Generator Control panel.

In addition, mounted adjacent to the engine control panel, or forming part of the engine control
panel, there shall be an instrument capable of monitoring and displaying all the cylinder head
temperatures. This information is only required at the engine and does not need to be
transmitted to another location.

Engine Governor

The engine governor shall be of the electrically actuated type to enable automatic incremental
adjustment of engine speed. The governor system shall be capable of operating either as a
master or slave system. The governor shall be holding the engine speed to within +0.25% of any
selected speed at any constant load.

Engine Speed Characteristics

e Stability: 0.25% maximum frequency variation at any constant load from no load to full
load.

e Regulation: 1% maximum frequency deviation at constant loads between no-load and
full load at steady state.

e 4% maximum frequency dip with application of 50% load with 50% load on generator.
e 4% frequency rise with removal of 50% load with 50% load on the generator.

e Six seconds recovery time to return steady state.

e Provide externally adjustable speed and limit.

e Provide motor for remote speed adjustment.
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Engine Lubrication

The engine shall be provided with a positive pressure oil lubrication system. The arrangements
may use either an engine driven system or an electric motor driven system. However, the
manufacturer shall ensure that the engine lubrication system is suitable for a black start
condition.

The details of the proposed system are included in the original copy of the employer's
specifications.

Lubrication oil filters and the means to drain and refill the engine lubrication system shall be
provided in a position readily accessible to an operator at floor level.

The lubrication oil filter shall be a twin element design and shall allow the changing of an
element while the engine is running.

The design of the engine shall provide adequate lubrication oil cooling via the engine cooling
system such that additional coolers for lubricating oil are not required.

Cooling System

The engine shall be liquid (water) cooled of a closed type system with liquid- to air radiator
supplied with blower fan to maintain desired operation conditions.

Engine Starting System

The engine shall be equipped with a set of batteries for starting of the engine. A station battery
shall be provided and to be of the nickel cadmium or lead calcium material type and shall be
suitable voltages and sized to start the engine efficiently.

The battery shall be supplied complete with inter-cell connectors and rack.

Engine Heater

The engine shall be fitted with heater for the water jacket in order to maintain the set in a warm
state for starting. This heater shall be thermostatically controlled and disconnected
automatically when the engine is running.

Generator Set Bedplate

The diesel engine and alternator shall be rigidly mounted on a robustly constructed mild steel
fabricated bedplate (skid mounted on a steel base) so that all alighment is carried out at the
manufacturer’s workshop.

Spillages

Arrangements shall be provided to enable the collection of fuel and lubrication surpluses
in the form of a drip tray(s) or other discrete collection elements. Where such surpluses are
collected the collection point shall be in a position to enable the contents to be removed easily by
the operator.
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Color
The whole of the power unit comprising the engine, generator and bedplate is to be painted the
same colour. If no colour is specified for the application, the Supplier shall state in the tender the
standard colour normally supplied. The colour shall be approved in writing by WA].

Fuel System
The engine shall run on standard 35 second diesel fuel.
A day tank of sufficient capacity for 8 hours operation at full load shall be provided mounted on a

framework to enable a gravity feed to the engine fuel pump. The day tank shall be complete with
all associated engine supply pipe work and fittings.

The day tank shall be of the double skin design with a drain cock provided to allow the contents
of the outer skin to be drained down. This drain point shall be piped to a point common with the
drain from the day tank itself and the drain from the dump tank.

All electrical controls and monitoring instruments for the fuel transfer and supply system shall
be mounted in the Generator Control Panel.

A dump tank shall be provided complete with all associated pipe work to receive surplus fuel
from the engine injection system. The drainpipe work from the dump tank shall be piped to a
point common with the drains from the day tank.

The day tank shall be fitted with a mechanically operated contents gauge mounted so as to be
easily read by the operator standing at floor level.

The day tank shall be fitted with a level measuring system to enable automatic operation of the
electric fuel transfer pump and the monitoring of the tank contents.

All instrumentation shall be mounted such that the instrument information can be read by the
operator standing at floor level.

Exhaust System

The Supplier shall provide exhaust system with silencer. The exhaust system metalwork shall be
aluminised to prevent corrosion.

The silencer design shall have flanged connections at each end of the silencer.

Warning Labels

The machine shall be fitted with a yellow triangular label with a black border and a black
exclamation mark, on each side of the generating set, with the wording:

DANGER
AUTOMATIC MACHINERY
STARTS WITHOUT WARNING

Warning notices shall be attached to each side of the generating set with the wording:
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INHIBIT AND ISOLATE STARTING SYSTEM
BEFORE COMMENCING MAINTENANCE WORK ON THE SET

Earthing

The generator sets shall be capable to connect with the earthing protection system.

Generator Operating Mode

The generator set shall be capable to automatic starting through Automatic transfer switch
connected between the transformer and the generator to keep the generator as an emergency
power supply and manually starting / shutdown only for testing.

Generator Control Panel

The electricity supply to the generator control panel shall be:

e 400V, 3-phases+N (4 wires), 50Hz to provide 3 phase and single-phase power voltage.
e DC voltage for all control and instrument circuits.

The generator control panel shall comprise a wardrobe type enclosure (IP 56 protection)
containing as a minimum control for the following:

e (Generators

e Fuel oil transfer pump

¢ Radiator air blast fans

e Control circuit battery

e C(Circuit breaker (3 poles) for the load.
In addition to all the manufacturers standard features for engine start and stop control the
following shall also be included:

e Protection hold-off systems to inhibit high water temperature and low oil pressure

shutdowns until 15 seconds after running speed has been sensed.
e A stop sequence timer to allow the set 30 seconds stopping rotating? what

e (ircuitry to provide a maximum of 3 attempts to start the engine with crank and dwell
periods of 10 seconds, with a fail to start signal initiated at the end of the third crank
period if the engine fails to start.

o Safety devices shall be provided with an active audible and visual alarm system.

Generator Control and panel Requirements

e Inline with current technology trends, generators set manufacturers are encouraged to
provide integrated electronic systems that enhance usability, reliability, and diagnostics.
These systems may include, but are not limited to, integrated generator protection relays
and LCD display units with touch screen interfaces. Such systems must function as the
primary human interface for generator controls and monitoring, and must ensure long-
term reliable operation under the site’s prevailing ambient conditions.
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The proposed system shall include, at a minimum, the following control functions and

alarm indications:

Manual start

Manual stop

Emergency stop

Alarm reset

Mains failed

Generator failed

Low air start pressure

Engine failed to start

Overspeed shutdown

Earth leakage shutdown

Generator overcurrent shutdown

High water temperature shutdown

Low lubricating oil pressure shutdown
High lubricating oil temperature shutdown
High charge air temperature

Low fuel level (day tank)

High fuel level

Generator winding temperature high
380V circuit breaker fault shutdown
Indicating Instruments (Real-Time Monitoring):
Generator output voltage (line-to-line)
Generator output current (per phase)
Generator output frequency (Hz)
Generator power factor

Generator runtime hours (non-resettable)
Engine speed (RPM)

Engine lubricating oil pressure

Engine lubricating oil temperature
Battery start system status

Engine inlet cooling water temperature
Engine outlet cooling water temperature
Fuel consumption

Battery voltage
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e Battery charge/discharge current
e Wattmeter

e Additional parameters and features may be proposed, provided they meet or exceed the
specified operational requirements.

Construction Information

The generator set manufacturer shall be responsible for providing, with the offer, full details in
drawings, documents of all engineering works required for the installation of the generating set
and three hardcopies of the maintenance manual and spare parts list.

This shall include, but not be limited to, the engine/generator set foundation block and
foundations for day tank fuel system, cooling water system, battery charge system, starting
system and generator control panel. Details for cable and pipe work routes and any associated
ducts and trenches, wall and floor penetrations shall also form part of this information.

Protection relays
All Protection relays must be microprocessor based, numeric type, and includes disturbance

recorder.

The relay must have the capability to communicate with PLC or SCADA system through standard
bus.

Warranty certificate

The supplier shall provide standard warranty against defects in manufacture, which shall not be
less than 2 years

Manufacturer year

The generating set manufacturing year shall be 2025.
NOTE:

Generator set shall be known make and approved Jordan dealer with service and maintenance
facility and shall guarantee supply of spare parts.

Spare parts

The supplier shall provide spare parts for each generator as follows:

e Diesel filter(s)

o OQil filter(s)

o Air filter

e Suitable belts

e AVR (Automatic Voltage Regulator) control device

Testing after Delivery to site

All generators are subject to testing at WA] Workshop test benches witnessed by representatives
from the Employer.
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The Contract price shall be inclusive of all tests and certifications required under this contract.

Welding Generator Powered by Diesel Engine (350 Amps)
Welding Generator

(350) amp at least, D.C. welding generator 60% duty cycle at nominal power with single phase
outlet 4KVA or more ,230 volt ,50 HZ and three phase outlet, 6 KVA or more 400 VOLT,50HZ,
equipped with voltage and control regulator and circuit breaker.

Weld output range (55 amp)-(350 amp at least)

Electrical System for Diesel Engine
(12) Volt complete electrical system, starter, dynamo, batteries, temperature and oil charging
gauges, hour meter, etc.

Engine

Four stroke diesel engine, water or air cooled, with increased cooling for tropical areas with
power suitable horsepower, equipped with starter and dynamo.

Engine Protection Against
e High coolant temperature.
e Low oil pressure.

Welding Machine without Trailer

The welding machine shall be supplied with common chassis for both the prime mover and
welding generator. The welding machine shall be made in such a way so as to enable for easy
loading and unloading on the transporting vehicle. Total weight about 800 kg or less.

Spare parts

The supplier shall provide spare parts for each generator as follows:

e Diesel filter(s)

o Oil filter(s)

o Air filter
Accessories

e Complete tool kit.

e 100m welding cable.

e Hammer.

e Brush.

e Welding helmet.

e Welding hand and welding clamp of 600 amp.

e Welding gloves.
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Miscellaneous
e Spare parts catalogue.
e Instruction catalogue for welding.
e  Workshop manual.
e Fire extinguisher (2kg BCF).
Model

The welding generators manufacturing year shall be 2025

Warranty

(2) Years full warranty, covering engine, generator, electrical system, and main components.
NOTE:

Welding Generator set shall be known make and approved Jordan dealer with service and
maintenance facility and shall guarantee supply of spare parts.

Third Party Witness and Certification (for Electric Generators and Welding
Generator Powered by Diesel Engine)

The Bidder shall nominate three (3) different independent third party inspection agencies. Out
of these three options the Purchaser will decide who shall perform the inspection and witness
the testing performed at the factory. The Bidder will be informed about the third party control
agency at the award stage. The inspection and testing is obligatory and shall be performed with
participation of the Purchaser representative, in accordance with the general and special
conditions of contract. The cost for travelling of the appointed members of the Purchaser, (4)
persons, including Travelling and transportation, Visas cost, per diems, full board
accommodation, insurances (if required), all related costs shall be borne by the Bidder.

The third party shall furnish an original certificate showing all test results and analysis required
by the applicable standard according to which the materials have been manufactured. The third-
party shall, under this contract, have witnessed the manufacturing and testing operations to
verify compliance with the technical specifications and the relevant standard. All certifications
shall be valid and in English. It must be shown in the certificate which batch is being tested to
make sure that this certificate is for the right batch delivered.

The third-party shall verify that all materials used are eligible for the relevant standard
production requirements. No item shall be accepted unless all type and batch release tests have
been passed. The third party must clearly identify the item production date/code marked on the
item, with each batch test performed.

The third party shall check the materials by visual inspection during and after (production and
assembly) on the site of assembled equipment manufacturer. The so called pre-shipment

inspection shall be done at the place of manufacturing and assembly, or at any other place that
the Purchaser may direct or approve, and if found defective or inferior in quality to or differing
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in form or material from the requirements of the offered materials in the tender documents and
from Specifications, the materials shall be rejected.

**Note:

A third party is not required if the value of the tender award is less than (100,000)
Jordanian dinars. Certificates of origin and the required tests in the tender documents are

sufficient.
The third party inspection test certificates shall include the following stages:

Testing at the factory

Packing

Review documents

Witness inspection (visual and tests) and the test certificates must show the results
Before dispatching the supplies another visual inspection shall be done in respect of
proper packing and to certify the Bill of Lading for each shipment

e Loading

The Bidder shall not send any of the supplies for shipment or dispatch until the Purchaser had
given his consent, and such consent shall not release the Bidder from any of his liabilities to
make good any defect or to replace any part that may fail.

Where the specification so provide, the whole of any consignment may be rejected if either a
specified proportion, percentage or samples of the supplies or material comprised therein, or
sample taken indiscriminately from the bulk, are found not to conform in every respect to the
requirements of the specification, the Bidder shall at his own expense and within the time for
delivery specified in the contract, replace, or make good, to the satisfaction of the Purchaser, any
supplies so rejected.

If any of the supplies, whether complete or in the course of production, is rejected by the
Purchaser, they shall be marked or segregated by the Bidder in such a manner satisfactory to the
Purchaser as to ensure their subsequent identification as rejected supplies. Disposal of rejected
supplies shall be done by and at the Bidder’s own expense.
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44l JglaaliTechnical Schedules

Please fill in the following technical schedules with the specification of the offered items.

Diesel Generator Technical Schedules

s el Generator power (prime)
. unit |00
Description S Requireme
4 )
— sagy | O 25 KVA 100 KVA 150 KVA
Cilina) gal)
4 llaal)
Voltage \Y 400
h 4
Phase N/A 3? ases,
wires
Frequency Hz 50
> 0.
Power Factor N/A | 0 8
lagging
Ambient Ai
mbient Air o A5
Temperature
-400 to
Altitud
rude ™ 11700
Self-
Exciting,
Alternator N/A | Self-
Regulating,
Brushless
[
NEress N/A | 245
protection
Insulation N/A |classF
Tolerance % +25
Motor
Motor Class N/A | Al
standard 35
Fuel N/A | second
diesel
Speed rpm | 1500
Mean effective kg / 20
pressure cm?2
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S el Generator power (prime)
L. Unit on .
Description S Requireme
da gl
— sagy | O 25 KVA 100 KVA 150 KVA
Ciliual gall
4 slhaal)
Stability % 0.25
Regulation % 1
F
rediency [y
dip/rise
Recovery time sec 6
Engine Heater v 230
voltage
Engine Heat
ngine Heater Hy c0
frequency
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Welding Generator Technical Schedule

alall) clal gal A8 cilbeal gall

Specificati
Description Units pec1_ reation Supplier Information
i ol daa gl LUV 3 9al) Cila glza
4 glladl) cilinal gal)

Generator
DC weldi

Welding Amp 350
generator
Duty Cycle % 60
Single Phase KVA >4
outlet power
S;

ingle Phase v 930

outlet voltage
Single Phase
outlet Hz 50
frequency
Th

ree Phase KVA -6
outlet power
Three Ph

ree Phase v 400
outlet voltage
Three Phase
outlet Hz 50
frequency
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BOQ

(i 5l )oSt 50yl (a3 ki ) oloam 31yl

Description Qty Unit RVPY [} XVR R PR (TR
1 Diesel Generator (25KVA) 7 Pc.
2 Diesel Generator (100KVA) 3 Pc.
3 Diesel Generator (150KVA) 2 Pc.
4 Welding Generator (350) AMP 7 Pc.

Total

ba ( a2y Gl 31 sl
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