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PROVISION OF SUPPLY, DELIVER, INSTALL, OBTAIN NECESSARY APPROVAL FOR THE TESTING AND COMMISSIONING OF 1 (ONE) UNIT 1500 KVA CANOPY TYPE STANDBY DIESEL GENERATOR AND 1 (ONE) UNIT OF 1300 KVA FOR THE MIMOS WAFER FABRICATION 2 
1.0
GENERAL
1.01
DESCRIPTION
Manufacture,  test at work,  deliver to site,  install, testing at site and commission a complete Standby Canopy –type Diesel Generator set in accordance with a Contract Document.
Capacity :
1 x 1.5MVA for MSB1 and MSB1B (Facilities support equipment)


1 x 1.3MVA for MSB2 (Production equipment)
1.02
EXTENT OF WORK
1.02.1
Works shall include but not limited to the followings:

(1) Diesel engine.

(2) Alternator.

(3) Air intake silencer.

(4) Air discharge silencer.

(5) Radiator.

(6) Insulation.

(7) AMF Board.

(8) Power cables

(9) Control cables.

(10) Acoustic system.

(11) Service tank

1.02.2 Preparation of proper concrete plinth 6” above the ground level, where the generator set will be placed.
1.02.3 Back-up diesel tank, complete with auto pumping system. Tank capacity : 24 hours storage based on the 2 gen sets running at full load. . Materials: Compatible with the diesel fuel. Level sensor, and opening for provision to provide a automatic sensor to BAS (by other)
1.02.3 To carry out necessary  electrical wiring from the AMF board to the LT /MSB and to perform joint testing and commissioning of the total system.

1.02.4 Warranty and maintenance for 24 months after the final acceptance of the system.
1.02.5 On the job training to the MIMOS’s appointed maintenance team. 10 people
2.0
PRODUCTS
2.01
LIST OF ACCEPTABLE MANUFACTURERS
2.01.1
DIESEL ENGINE
Caterpillar, Kohler, Cummin, FG Wilson
2.01.2
ALTERNATOR
Leroy Somer, Mitsibushi, Newage Stamford, MeccAlte, Marathon 
2.01.3
ACOUSTIC SYSTEM
Powermech, Istiq, Alfa Akustik, Semangat Maju or Approved equivalent.

2.02
STANDBY GENERATOR
2.02.1
General

The standby generator set shall be diesel engine driven and mounted on a Mild Steel commons skid base frame of rigid construction. 
The generating set shall have a continuously rated output at site of not less than that specified on the drawings.

The generating set shall be installed for fully automatic operation during power failures and shall be ready to deliver rated capacity within 10 seconds after main failure.

2.02.2
ATMOSPHERIC CONDITIONS

The diesel generator set shall suitable for operation under the following ambient conditions:-

(1)
Temperature  -  from 16 deg C (60 deg F) to 40 deg C
(2)
Humidity  -  from zero to 100% within the range of temperature above

(3)
Atmospheric  -  760 mm of mercury Pressure 
2.02.3
ENGINE
The engine shall be of the vertical in-line or vee-form, monobloc, four stroke, naturally aspirated or pressure charged, water cooled, direct injection, compression ignition type, capable of cold starting and complying with ISO3046-1 and ISO8528.
The engine should be four strokes with an engine speed of 1500 RPM.
The engine shall be capable of delivering not less than the power required by the full load rating of generator after derating due to ambient conditions above, and after deducting the power take-off for engine driven auxiliaries including lubricating oil pump, circulating water pump if applicable, radiator or cooling air fan exciter. A power calculation verifying the above, together with power curve, efficiencies chart, shall be submitted for approval.
The engine generating set shall be capable of an overload of 10% for one hour in any period of 12 hours continuous running.

The engine shall be supplied complete with lubricating oil pump and circulating water pump, full flow lubricating oil filters, fuel oil filters, lubricating oil pressure gauge, tachometers, integrating hours run recorder, air inlet filter. The engine shall be equipped with an Electronic Governor with hand operated fine speed control. EMS fuel system with ISO8528-2, Class G3 governing is preferred. Overspeed trip and low oil pressure shutdown, 24 volts D.C. starting motor, flywheel with coupling bolts for flange and direct - coupled mounting, and all necessary auxiliaries.

The engine shall be suitable for running on Grade 'A' oil engine fuel ("distillate") generally complying with B.S. 2869.

The engine cooling tower radiator shall be mounted upon the under-frame, together with all necessary auxiliaries, so that completely "packaged" unit is formed.

2.02.4
ALTERNATOR
The alternator shall be directly coupled to diesel engine through bolted flanges, and of drip proof, screen protected, revolving field, salient pole with damper windings, Class E insulation to B.S. 2757, brushless and self regulating type and continuously site rated to comply with engine BHP according to B.S. 2613.

The generator shall be mounted on a fabricated steel under-frame by means of oil resistant mountings of the shear compression type so that the entire unit can be bolted to a solid concrete floor without transmitting vibration to adjacent apparatus or to any part of the building.

All electrical terminations shall be made with spring washer to ensure good and reliable contact.

Neutral point of the alternator shall be solidly earthed.

Electric heater where necessary shall be provided in the alternator stator to prevent condensation.

The performance requirements of the alternator shall be as follows:-

Steady-State Capacity and Performance Requirement

a)
Alternator rating


:
As specified in drawings

b)
Name plate kVA


:
As specified in drawings

c)
Power factor


:
0.8

d)
Nominal frequency at rated kW
:
50 Hz

Manually adjustable from

:
46 to 54 Hz

e)
Synchronous operated speed
:
1500 rpm

f)
Line to line voltage at rated output
:
415V

Manually adjustable

:
+5%

g)
Power Distribution

No. of Phases


:
3

No. of Wires


:
4

Phase arrangement


:
R-Y-B

h)
Voltage transient performance requirements

Voltage Dip


:
not to exceed 10%

Voltage Rise


:
not to exceed 20%

Recovery time


:
not to exceed 0.5 seconds

The generator set shall achieve the above specified performance under the specified ambient conditions.

2.02.5
STARTING SYSTEM
The electric starting system shall be provided complete with engine mounted motor and starting contactor, 24 volts heavy duty nickel cadmium battery of ample rating for seven successive starts of 15 seconds with rest interval of 10 seconds or attempts to start without re-charging, and all necessary wiring between these components. Wiring shall be carried out using neoprene-insulated conductors in plastic conduit.

A battery charger with dual charging rate (trickle and booster), load test switch, ammeter and voltmeter, shall be provided in a sheet steel cabinet properly ventilated. The boost charge shall restore the batteries from flat condition at full charge within 24 hours.

Dual smoothed full-wave rectifiers operating in parallel shallbe provided as standby and shall be able to take over supply of the engine starting current in the event of battery failure or battery maintenance.

Suitable tappings are to be provided for adjustment to suit particular characteristic and to compensate for ageing of the rectifier.

The equipment shall be complete with centre zero M.C.S.C ammeter and voltmeter,  ‘Mains On’ switch and indicator,  load test switch and suitably rated test load and boost/trickle/off switch.

A bettery charger failure protection unit shall be fitted in each charger unit and arranged to operate in the event of the battery voltage falling below normal float level for a period of more than 30 minutes.

2.02.6
COOLING SYSTEM
The engine shall be water cooled or provided with an integral fan-operated radiator or alternatively shall be air cooled. The radiator or cooling air fan, as applicable shall be connected by mean of flexible canvas section and steel ducting to the aluminium gravity louvered air outlet set in the wall. Engines of above 50 KVA should be water cooled.

If an air-cooled diesel engine is provided, suitable sheet steel ductwork shall be provided to ensure that cooling air is drawn through the cooling fins on the engine to the induced draught fan. Radiator shall be provided for lubricating oil cooling.

2.02.7
EXHAUST SYSTEM

Exhaust piping of sheet steel construction together with an efficient silencer of the absorption type shall be provided and installed. The pipework and silencer shall be properly supported to relieve the engine of all weight. All exposed pipework shall be painted with heat-resistant paint, and all exhaust pipeworks shall be insulated.

Exhaust pipework passing through the wall of the engine room shall be sleeved, the outer pipe being provided with a split circular flange properly fixed to each side of the wall, the sleeve being packed internally with asbestos rope and grounded to the wall.

A moisture drain trap with drain cock shall be fitted at the lowest point. A flexible joint of approved type shall be provided at the connection to join the engine.

Exhaust ductwork connecting radiator to the discharge outlet shall be provided. The ductwork shall be manufactured from 20 gauge G.I. sheets and exhaust duct silencers provided.

The design and construction of the exhaust system shall take into consideration the permissible engine's exhaust back-pressure and the noise pollution permitted.

2.02.8
FUEL SYSTEM

The generating set shall be provided complete with a day service fuel tank which must be so located to permit gravity feed to the engine pumps. It may be arranged on the combined under-frame, or alternatively bracket mounted upon the wall adjacent to the generator. The capacity of day service fuel tank shall be 2000 litres.

The fuel tank shall be fabricated from mild steel sheet construction, and hot dip galvanised, painted inside and outside with oil-resistant primer and externally finished with undercoat and topcoat. A calibrated contents gauge shall be fitted.

A semi-rotary hand-operated pump shall be provided and installed for filling the fuel tank, with a suitable length of oil-resistant hose for off-loading fuel oil from drums. Alternative arrangements may be provided but shall be subject to the approval of the Engineer. Vent cap overflow connection, drain valve and piping, drip tray and fuel level indicator should be provided.

2.02.9
ANTI-VIBRATION MOUNTINGS
The whole generator set shall be provided with anti-vibration mounting arrangement giving a minimum isolation efficiency of 95%.  Spring type anti-vibration mountings shall be fitted with leveling and adjustment.

2.02.10
AUTO MAINS FAILURE (AMF) AND GENERATOR CONTROL BOARD
The above may be a common panel fabricated from 14 SWG floor standing cubicle type and installed complete with all necessary equipment for engine and alternator protection and control.

2.02.10.1
MCCB
A moulded case circuit breaker (MCCB) of the appropriated rating and breaking capacity shall be provided for adjustable overload and short circuit protection of the generator. The MCCB shall have a shunt trip coil and a lockable type operating handle. IDMT type earth fault relay shall also be provided.

2.02.10.2
Instruments
The instruments to be provided shall include ammeter with selector switch, voltmeter with selector switch, frequency meter, power factor meter, kilowatt-hour meter, kilowatt meter, hour run meter, attempt-start counter with manual reset.

2.02.10.3
Relays & Emergency Button
Phase failure relay, necessary control relays, timers, reset buttons, visual and audible alarms shall also be provided. Mushroom type emergency stop button shall also be provided.

2.02.10.4
Battery Charger
Battery charger as specified herein before may be housed within the board and the batteries shall be of nickel cadmium type.

2.02.10.5
Mode of Operation
The various modes of operation of the generator shall be as follows:-

"OFF"

Generator remains idle indefinitely

"MANUAL"
Generator shall be started and shutdown manually by effecting the START/STOP push buttons.

"TEST"

(1)
Without Changeover
Generator shall start automatically after a time delay (adjustable between 1 & 30 seconds), and remain operating for a period between 5-60 minutes, after which the generator shall shut down automatically. Changeover contactor shall not operate.

(2)
With Changeover
Automatic starting and shut down of generator shall be same as of (a) above except that changeover contactor shall operate during the test period.

"AUTO"
Generator shall start automatically upon failure of normal supply (detected by phase failure relay, pick-up and drop out voltage adjustable between 80% - 110% of rated voltage) after a time delay (adjustable between 0 to 30 seconds)

Changeover contactor shall operate after alternator has built up to rated voltage. Upon restoration of normal supply, and if normal supply voltage remains stable between 0 to 30 minutes changeover contactor shall operate to transfer load back to normal supply. Generator set shall, however, continue to operate between 0 to 30 minutes after which it shall automatically shut-down.

Should during the said period, the normal supply fail again after the initial restoration, the changeover contactor shall immediately operate and transfer the load to the generator set.
2.02.10.6
Alarms
The following alarms shall be incorporated

	1)
	Low Lube Oil Pressure
	:
	Engine shut-down with visual & audible alarms

	2)
	High Jacket Water Temperature
	:
	Engine shut-down with visual & audible alarms

	3)
	Engine Overspeed
	:
	Engine shut-down with visual & audible alarms

	4)
	Alternator Output
	:
	Visual and audible alarm

	5)
	Engine Fail to Start
	:
	Starting circuit locked out (After 3 attempts) with visual and audible alarms

	6)
	Low Fuel Level in Day Tank
	:
	Visual and audible alarms


2.02.10.7
Indicating Lamps
Indicating lamps shall be provided to:-

(1)
Indicate status of normal TNB Supply

(2)
Indicate status of changeover contactors

(3)
Warn that selector switch is not set in "AUTO" position

(4)
Warn that emergency stop button is in "OFF" position

(5)
Warn that main MCCB is in "OFF" or "TRIP" position

2.03
TOOLS

Tools necessary for normal maintenance by user shall be provided.

2.04
SPARE PARTS LISTS

A comprehensive spare parts list shall be provided to ensure accurate and easy ordering of parts.

3.0
EXECUTION
3.01
WORK TESTS
Test shall be carried out at the manufacturer's work in the presence of the Engineer or his representative and three (3) sets of certificate record of test results shall be provided.

The following loads and period of running shall be included in the test:-

(1)
25%
:
One Hour

(2)
50%
:
One Hour

(3)
75%
:
One Hour

(4)
100%
:
Four Hour

(5)
110%
:
One Hour

Current, voltage, frequency, r.p.m. kW output, radiator water temperature and radiator discharge air temperature, fuel consumptions, oil temperatures and pressure, transient voltage, radiator fan static and exhaust gas temperature shall be recorded and verified.

3.02
SITE TESTS
On completion of installation on site, various tests including sequential tests on starting, running and safety tests on tripping shall be carried out and witnessed thereof to ensure compliance. Additional test shall be carried out to measure the noise levels.

3.03
PAINTING & FINISHES

These shall be carried out to the satisfaction of the Engineer.

3.04
OPERATIONS AND MAINTENANCE MANUALS

Three (3) sets of installation, operating and maintenance manuals together with spare parts lists, and properly bound with hard cardboard covers shall be provided. In addition, three (3) sets of as-fitted drawings depicting the complete installation shall be provided.

3.05
DANGER SIGNS AND FIRST AID CHART

The following item shall be provided:-

(1)
Appropriate danger signs on switchboards and on entry doors to the generator switchroom.

(2)
One framed copy of the "First Air Chart" for treating electrical shocks

(3)
One (1) No. rubber mat 13mm thick to be laid along the whole length of the AMF/Generator Switchboard.

(4)
Framed up drawing of the generator control and schematic drawing.

3.06
EARTHING

All non-current carrying metal parts shall be bonded effectively to earth.

An independent earthing system adequate for the proposed installation shall be provided. The overall resistance of the earthing system shall be less than 5 ohm.

An earth name plate shall be provided at the main earthing bar stating the date and value of earth resistance obtained.

Earth electrodes shall be provided with a concrete inspection chamber installed flush with the surface.

The neutral of the generator set shall be separately earthed.

3.07
AUTHORITIES' REQUIREMENTS
The test results, certifications and everything else required for seeking approval for the registration of the proposed generator set with relevant authorities shall be provided. The said authorities shall include:-

(1)
Suruhanjaya Tenaga & gas Malaysia
(2)
Jabatan Bomba dan Penyelamat Malaysia

(3)
Jabatan Kesihatan dan Keselamatan Pekerjaan

(4)
Kementerian Sains Teknologi & Alam Sekitar

(5)
Tenaga Nasional Berhad

3.08
NOISE CONTROL

The completed installation shall meet the requirements regarding acceptable noise level as set out by Kementerian Sains, Teknologi & Alam Sekitar.

The necessary acoustic treatment and additional measures required to reduce to acceptable level of noise and vibrations generated during running of the proposed generator set are deemed to be inclusive in the Scope of Work.  Such acoustic treatments and measures shall include provisions of noise absorbing wall paneling, noise attenuators on the engine exhaust system and radiator air ducting system, specially constructed noise attenuation boxes complete with grills/louvers at all openings of the generator room, additional treatment on all doors and door frames leading into generator room and suitably selected spring type vibration isolators.

4.0 FACTORY ACCEPTANCE TEST

The Contractor is to include the price for to and pro passages for factory acceptane test at places of manufacturer for at least five (5) personnel of Cliect/Consultant inclusive of all expenses related to the acceptance test.

SCHEDULE OF TECHNICAL DATA

OUTDOOR CANOPY TYPE – STANDBY GENERATOR SET SERVICES

The Tenderer shall submit on separate sheets following details of the set supplied.

Pls state your offer (Mandatory)

1.
Overall weight of complete set (kg)


………………………………

2. 
Overall dimensions of complete set 


As follows:

a) Length (mm)




………………………………

b) Width (mm)




………………………………

c) Height (mm)




………………………………

3. Coupling arrangement between Engine and 

Alternator





………………………………

4. 
Type of mounting used for Engine and 


Alternator





………………………………

5.
DETAILS OF DIESEL ENGINE AS FOLLOWS:

a) Manufacturer




………………………………

b) Model or type No.



………………………………

c)
No. of cylinders



………………………………

d)
Bore (inches) …………. Stroke (inches)
……………………………....

e)
Total swept volume (cu.ins)


………………………………

f)
Compression ratio



……………………………....

g)
Rated H.P. of engine



………………………….…...

h)
Speed of engine



………………….…………...

i) Is engine naturally-aspirated 

or turbocharged



………………………..……..


j)
Type of fuel used



……………………..………..

k) Fuel consumption at rated output

(gals./hr)




……………..………………..


l)
Sump oil capacity (Gals.)


………………..……………..

m)
Type of cooling system


………………………............

n)
Type of gas purifier (kg)


………………………………

o)
Type of silencer supplied


………………………………

p)
Capacity of Bulk fuel tank supplied 


……….gallons for ……….hours

………………………………

q)
Approx. dimension of service 

fuel tank (inches)



………………………………

r)
Capacity of day fuel tank supplied 


………..gallons for ……….hours

………………………………

6. 
DETAILS OF ALTERNATOR, AS FOLLOWS:


a)
Manufacturer




………………………………


b)
Model or type No.



………………………………


c)
Rated output (kW)



………………………………

d) Rated Voltage

Frequency (Hz)



………………………………

e) No. of phases

No. of Poles




………………………………


f)
Speed (in R.P.M)



………………………………


g)
Class of insulation



………………………………

h) Is alternator with brushes or brushless

type





………………………………


i)
Type of enclosure



………………………………




j)
Type f excitation



………………………………


k)
Approx. weight of alternator


………………………………

7.
DETAILS OF ALTERNATOR CONTROL PANEL AS FOLLOWS


a)
Manufacturer




………………………………


b) 
Dimensions of panel as follows

………………………………



i)
Length
(mm)



………………………………



ii)
Width (mm)



………………………………



iii)
Height (mm)



………………………………

c) Thickness of m.s. sheet used in 

construction of panel (S.W.G)

………………………………


d)
Approx. weight of panel, it mounted  



separately from set (kg)


……...………………………



e)
Colour finish of panel



………………………………

f) Details of overcurrent relay fitted on panel,

as follows:







i)
Manufacturer



………………………………

ii)
Model of Type No.


………………………………

iii)
No of Poles



………………………………

iv) State whether hand reset, 

Mechanical flag indicator is fitted
………………………………



v)
Range of settings


………………………………



vi)
Details of current transformers used,




as follows:




Manufacturer



………………………………




Capacity of C/Ts used


………………………………




Capacity of each C/Ts (in VA)
………………………………




C/T Class



………………………………




C/T Ratio



………………………………

g)
Details of Earth Fault Relay Fitted on Panel, as follows:


i)
Manufacturer




……………............................


ii)
Capacity of C/Ts used



………………………………







iii)
Capacity of each C/Ts (in VA)

………………………………


iv)
C/T Class




………………………………


v)
C/T Ratio




………………………………

h)
Details of Electrical Measuring Instrument




Fitted on Panel, as follows;


i)
Manufacturer of voltmeter


………………………………




ii)
Manufacturer of Frequency Meter

………………………………




iii)
Manufacturer of Kilowatt Hour Meter
………………………………


iv)
Details of Ammeter Scale


…………………………........


v)
Range of Setting



………………………………

vi) Details of current transformers to be 

used for Ammeter and Kilowatt Hour 

Meter as follows:



………………………………



Manufacturer




……………………………....



Capacity of each C/Ts used


………………………………



Capacity of each C/Ts (in VA)

………………………………



C/T Class




………………………………




C/T Ratio




………………………………


vii)
Manufacturer or selector switches for 



Ammeter & voltmeter



………………………………

i)
Give details of any other protective and/or measuring instruments installed on control panel, hereunder:

8.
DETAILS OF STARTING BATTERY, AS FOLLOWS:


a)
Manufacturer




………………………………


b)
Rated Voltage of Battery Cells

………………………………


c)
 Type of Battery Cells



………………………………


d)
Capacity of Battery (in Ah)


………………………………

9. DETAILS OF BATTERY CHARGING UNIT, AS FOLLOWS:

a)
Manufacturer




………………………………

b)
Input Voltage (A.C) of charger

………………………………

c)
Output Voltage (D.C) of charger

………………………………

d)
Max. trickle charge current (Amps)

………………………………

10.
AIR DISCHARGE SILENCER


a)
Make





………………………………


b)
Model





………………………………


c)
Dimension




………………………………


d)
Air-Way




………………………………


e)
Pressure Drop




………………………………


f)
Octave Band, Hz



………………………………



Transmission loss dB



………………………………


g)
Infill Material




………………………………


h)
Infill Material Density



………………………………


i)
Attenuation




………………………………

11.
AIR INTAKE SILENCER


a)
Make





………………………………


b)
Model





………………………………


c)
Dimension




………………………………


d)
Air-way




………………………………


e)
Pressure Drop




………………………………


f)
Octave Band, Hz



………………………………



Transmission loss dB



………………………………


g)
Infill Material




………………………………


h)
Infill Material Density



………………………………


i)
Attenuation




………………………………

12. GAS EXHAUST SILENCER (PRIMARY)


a)
Make





………………………………

b)
Type





………………………………

c)
Model





………………………………

d)
Octave Band, Hz



………………………………


Transmission loss dB



………………………………

e)
Exhaust pipe dia.



……………………………....

f)
Silencer dia.




………………………………

g)
Silencer Length



………………………………

h)
Silencer Weight



………………………………

i)
Attenuation




………………………………

13.
GAS EXHAUST SILENCER (SECONDARY)

a) Make





………………………………

b) Type 





……………………………....

c) Model





………………………………

d) Octave Band, Hz



………………………………

Transmission loss dB



………………………………


e)
Exhaust pipe dia.



………………………………


f)
Silencer dia.




………………………………


g)
Silencer Length



………………………………


h)
Silencer Weight



………………………………


i)
Attenuation




………………………………

14.
OUTDOOR HOUSING


a)
Make





………………………………


b)
Type





………………………………


c)
Model





………………………………


d)
Material




………………………………



Transmission loss dB



………………………………


e)
Exhaust pipe dia.



………………………………


f)
Silencer dia.




………………………………


g)
Silencer Length



………………………………


h)
Silencer Weight



………………………………


i)
Attenuation




………………………………

Company’s Stamp …………………………


Signature …………………...


