TECHNICAL SPECIFICATION

SHAHEED MUHTARMA BENAZIR BHUTTO MEDICAL COLLEGE LYARI, KARACHI.

2.
Diesel Generator Set 

Scope of Work 

The work under this Section consists of supply, installation, testing and commissioning of 250kVA prime rated diesel Generator including materials, transportation, placement and the accessories as per drawings, as specified herein, as given in the Bill of Quantities and as necessary for the completion of the work. 

The capacity of Generator set is 250 KVA prime rated, shall be placed on RCC pad in the generator room as per drawings. 

The scope of work under this section also includes ATS panel, 8 hours built in diesel storage tank, sound proofing canopy and residential silencer for the diesel generator. 

2.1
Technical Specifications 

General Performance Requirements 

2.1.1 
The generating set shall be of standard design of reputed manufacturer as described in BOQ. Prime-mover and other control to be of the generator manufacturer's, who shall have similar units in operations under similar applications and field conditions. 

2.1.2 
The set shall be specially designed for low ambient noise level, suitable for outdoor use with a maximum noise level 80 db. Sub contractor shall state with his bid the value of noise during operation. 

2.1.3 
Each generating set shall after reducing the power absorbed by the auxiliaries deliver continuous specified power output at 415 volts and 0.8 power factor, 3-phase, 50 Hz under full load condition should have capability of voltage variation from 380-450V. 

All auxiliaries, accessories and connection systems along-with all necessary cables, fittings, hardware etc. for complete vibration proof installation of prime-mover, generator, control panel including starting, inlet, exhaust, cooling system, etc. are to be included in the scope of supply. 

2.1.4
The engine shall be directly coupled to the generator with a maximum speed of 1500 r.p.m 

2.1.5
The engine-generator package shall be mounted on vibration proof spring / rubber pads. Heavy duty lifting eyes and jacking screws shall be provided on the skids. Supplier shall provide foundation design and shall supply foundation bolts and any other material / hardware for complete installation of the package. Any excessive tensional vibration shall be avoided for both engine and alternator. 

2.2
Specifications for Diesel Fuel Engine Prime Mover. 

2.2.1 
Engine shall be four stroke, compression ignition engine. 

2.2.2
Starting shall be done by the electric starter motor operated form 24V D.C lead acid batteries mounted on the skid. Batteries shall be provided by the Sub contractor. The engine shall be equipped with an alternator type automatic charging system to charge the batteries during normal engine operation. The charger and batteries shall be adequate to satisfy the following requirements. 

a. Crank the engine at firing speed for at least 15 second. 

b. Crank the engine three times for the above duration. 

c. Fully charged the discharged batteries within eight hours. 

2.2.3
Overload Capabilities 

Engine shall be of continuous rating with overload capability of at least 10% above the normal rating for up to 1 hour continuously in any 12 hour period. 

2.2.4
Air Intake 

Air intake shall be naturally aspirated, equipped with suitable filter. 

2.2.5
Engine Cooling 

Engine shall be fan cooled, water radiator type supplied with guard. Cooling system shall have an engine centrifugal pump for cooling water circulation. 

2.2.6 
Exhaust System. 

Exhaust system shall be equipped with double residential type silencer complete with muffler exhaust manifold, flexible connector , exhaust elbow , rain cap , and associated fittings. The exhaust line shall be taken outside the building in the shortest possible way and not to include too many bends. The exhaust line should be insulated along its way from the engine to the termination point at the wall. 

At the termination, protection shall be provided form rain, etc. All the piping should be insulated with the glass wool wrap and then steel jacket. 

2.2.7
Speed Governor 

Electronic / mechanical governor ( to be mentioned clearly along with the bids ) shall regulate engine speed so as to maintain the generator frequency with in + 2 % of the specified output frequency. Stable engine speed shall be restored with in 10 second after the engine has been started shall be restored within 8 second of any sudden load change from no load to full load. During the change of load surging period, the speed shall not vary by more than rated speed. 

2.2.8 
Instruments 

Skid mounted panel shall have calibrated gauge / meters to measure the following: 

- Engine speed. 

- Lube oil pressure. 

- Engine oil temperature. 

- Engine water temperature. 

- Engine running hours. 

- Diesel level meter / indicator. 

- Battery charging current. 

- Total connected load in amperes 

2.3
Fuel System 

Engine shall be operated on commercial high speed diesel oil. A fuel oil strainer / filter shall be provided in the fuel line. Fuel system for diesel shall not require any priming. 

Sub contractor shall also include complete fuel storage and transfer system. The unit shall have fuel tank with the storage capacity of minimum 8 hours continuous operation. The tank shall have level gauge and pump to facilitate the pumping of diesel from drums / reservoir. 

Sub contractor shall submit with the bid, details of fuel system and estimated fuel consumption at half , three quarter and full load operation. It shall have avernier throttle control for speed adjustments. 

2.4
Specification for Generator 

2.4.1.
Type generator shall be synchronous. 

2.4.2
Excitation 

Excitation shall be brush less rotating diodes for 3-phase full wave rectification on mounted on the main shaft. 

2.4.3
Windings 

Alternator winding shall have class-F insulation with anti condensate heater for winding and shall be impregnated for tropical use. 

2.4.4
Voltage Regulation. 

Voltage Regulator shall be solid state with provision for manual setting. Regulator shall be so designed as to protect the exciter when the generator is running at reduced speed during starting or idling of the Prime-mover. Voltage regulation shall be + 2.5% from no-load to full load. 

2.4.5
Over Load Capability. 

The generator shall be capable of carrying 1 hour overload of 10% of nominal rated current with field set for normal rated load excitation for any 12 hour period. 

2.4.6
Short Circuit Protection. 

Generator shall be capable of withstanding, without injury a 30 seconds three phase short circuit at its terminal when operating at rated KVA and power factor. 

2.4.7
Over Speed. 

Synchronous generator shall be so constructed that in case of emergency they will withstand an over speed of 25% without mechanical injury. 

2.4.8
Deviation Factor. 

The deviation factor of the open-circuit line to line terminal voltage shall not exceed 0.1. 

2.4.9
Specifications for Control Penal. 

Control panel shall be skid mounted front access part of the engine-generator package. Removable bolt-on glands shall be provision to suit bottom entry. Penal shall be complete with all control wiring, pressure clamped terminal and lugs. Control panel shall be wired by flexible PVC insulated cable. All cables shall be suitable color coded and numbered for circuit identifications. Sub contractor shall submit with the bill all electrical and mechanical details and installation drawings. Panel shall be provided with connection for remote shut off operation. 

Generator Control Panel 

Control panel shall incorporate measuring instruments, instrument transformers, circuit breakers, voltage regulator, governor, all protection equipments, voltage adjusting rheostat, battery charger, relays, contactors, timers, heat sensors enunciators, indicating lamps, etc. including but not limited to 

1. 
Instruments 

Following measuring instruments shall be provided. 

a. 
Ammeter with selector switch. 

b. 
Voltmeter with selector switch. 

c. 
Frequency meter (dial type). 

d. 
Kilowatt hour meter. 

e. 
Ammeter (charging current). 

2. 
Safety Devices
Following alarm/shutdown enunciators and safety device shall be provided. 

a. 
Alarm and shutdown for. 

High crank case low oil level. 

b. 
Alarm and lockout. 

Over crank. 

c. 
Alarm and shutdown 

Engine Over speed. 

d. 
Alarm for battery charging 

e. 
Winding temperature light alarm and shut down. 

After shut down this set shall lock out and it shall not be possible to restart unless the fault has been removed and manually reset. 

3. 
Circuit Breaker. 

All circuit breaker shall be triple-pole electromagnetic type with over-current under voltage, and short circuit protections. 

4. 
Battery Charger. 

Battery charger shall be static type and shall supply a float charge to the batteries when the engine is not in operation. Work also include the wiring from DB ( WAPDA ) to charger. 

5. 
Value display on LCD. 

a.
Frequency / RPM. 

b. 
AC voltage Line Neutral. 

c. 
AC voltage Line. 

d. 
AC line current. 

e. 
Oil pressure. Coolant temperature. 

f. 
Engine hours run. DC battery voltage. 

6. 
Alarm indication with graphical symbol on LCD. 

7. 
Status indicator. 

8. 
Remote communication via RS 232 or RS 485 “modbus” output 

2.5
Tools 

A complete set of tools for routine operating and maintenance of engine and generator shall be furnished without additional cost. 

2.6
Technical Data 

Technical data, performance data shall be submitted to the EMPLOYER and written approval of the EMPLOYER shall be obtained before placement of order. 

2.7
Energy Meter / Hour Meter 

An energy meter of suitable rating and to meet the requirement of electrical inspector to record the total operating hours of the generator an HOUR-OPERATION-METER shall also be provided. 

The generators should be securely fixed & mounted on rubber pad foundation to avoid transfer of vibrations to earth, foundation of building, walls etc. 

2.8
Spares 

A standard set of spares offered by the manufacturer shall be provided for each generator 

2.9
Alternator Specifications 

a. 
The alternator shall be continuously rated and be of steel construction. It shall be A.C. Brushless type. The bearings shall be grease lubricated or roller bearings. 

b. 
The rotor shall consist of dynamically balanced salient pole revolving field. 

c. 
The poles shall be equipped with damper windings. The field coils shall be to withstand high centrifugal stresses without developing any damage. Rotor insulation shall conform to Class H. 

d. 
The stator core shall be made from high grade laminated silicon steel and carefully tightened to prevent occurrence of magnetic vibrations. The stator windings shall be provided insulation conforming to Class F. All windings shall be fully impregnated for tropical climates with high quality oil resistant varnish. 

e. 
The A.C. exciter shall have permanent magnets in its field ensuring positive voltage buildup. The rectification shall be affected by a suitably rated silicon diode assembly overhung to the shaft. The rotating rectifier assembly shall be built to withstand vibration and centrifugal forces. 

f. 
The inherent characteristics of the alternator shall be such to maintain the output voltage under all conditions of load, power factor and temperature, within the limits of +5% of nominal. 

g. 
The alternator shall have self contained excitation system with transistorized automatic voltage regulator. The automatic voltage regulator and control gear shall be mounted in a component box on the side of the machine using ant vibration mounting. Electrical connections to the voltage regulator shall be taken through a multi-way plug and socket. 

h. 
The alternator shall be screen protected and drip proof. It shall have efficient cooling system using centrifugal fans. It shall be provided with a large terminal box for outgoing cable connections. 

i. 
The alternator shall be able to suppress radio or television interference in accordance with BS 800. Line voltage waveform shall contain not more than approximately 2% total harmonic contents. 

j. 
The temperature rise and performance shall comply with BSS 2613/1957. 

Alternator Protection 

Alternator protection shall be incorporated to shut down automatically the set with a visual cum audio alarm of the following conditions: 

a. Over / Short circuit current 

b. Over and under voltage. 

c. Over and under frequency 

d. Reverse power 

e. Rotor ground fault protection 

2.10
Cooling System 

a. 
The diesel engine shall be water cooled. The cooling water shall be circulated by a centrifugal pump through a tropical duty radiator, cooled by a reverse flow fan. Any prohibited coolent should not be used for cooling system of the generator. 

b. 
A fan cowl and hand protection guard shall be fitted. 

c. 
A thermostat shall pass the coolant, until a predetermined operating temperature is reached. 

d. 
An immersion heater shall be incorporated in the cooling system. 

e. 
In order to provide sufficient air flow along the radiator a canvas / G.I air duct shall be made from the radiator to the outside wall without any extra cost to the owner. 

f. 
The SUB CONTRACTOR shall provide all material and labor that is necessary to achieve purpose. 

2.11 
Starting System 

g. 
The starting system shall consist of a heavy duty starter motor and starter switch, a set of 24 volt heavy duty lead acid starting batteries of adequate capacity, all arranged for automatic electric starting. 

h. 
The starter motor shall automatically disengage when the engine shall fire. There shall be three automatic starting attempts before the starting batteries are, should the engine fail to start due to shortage of fuel, etc. 

i. 
Battery charging shall be provided from a suitable single phase full wave rectification static charger. Charger shall be complete with all necessary relays, cutouts, controls, switches and instruments for automatic charging of batteries. 

j. 
The batteries shall be housed in a cradle on the main base frame. 

2.12 
Accessories 

Each generating set shall be supplied with the following accessories and manuals. 

k. 
One Kit of engine tools. 

l. 
One Set of holding down bolts. 

m. 
Three sets of installation drawings. 

n. 
Three sets of circuit diagram. 

o. 
Three sets of engine maintenance book. 

p. 
Three sets of spare parts manual. 

q. 
Three sets of generating set instruction manual. 

2.13 
Generator Tests 

A manufacturer’s standard test report/certificate shall be submitted, which shall include the following as a minimum: 
a.
Load test temperature rise


25% load ½ hour


50% load ½ hour


100% load 1 hour

110% load 1 hour

b.
Operation of automatic starting, control sequence and all protection circuit/sensor. 

c.
Prior to acceptance of installation, the equipment shall be subjected to an onsite test with full load for a minimum period of 8 hours, plus one hour at 110% load.


All operating fluids (including fuel, oil, lubricants, coolant etc.) and load banks for the testing shall be provided by the SUBSUB CONTRACTOR, who shall commission the genset, making all initial adjustment and setting required and test all the control and protection function and circuit. Three copies of the witnessed test report shall be submitted to the EMPLOYER. 

The SUB CONTRACTOR shall have the kWh meters sealed and the installation approved by the electrical inspector. 

