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1. GENERAL DESCRIPTION

1.1 GENERAL
（1）Power station selection
According to user requirements:

 Middle East climate conditions,150MVA 11/90KV 50HZ  generator set.

Select

7sets MAN10L32/44 HFO generator sets,   5.7MW*7=39.9MW.

23sets CSSC 8M32/42 double fuel generator sets,  3.5MW*23=80.5MW.

total :    30sets generating sets,39.9MW+80.5MW=120.4MW=150.5MVA.

Taking into account the local climate conditions,85% run :150.5*85%=102.34MW.

30sets generating units are connected to the grid.

Total power: 150.5MVA(120.4MW)
Voltage: 11/90kV(with booster transformer)

Frequency: 50Hz

Power factor: 0.8(lag)


1.2 DESIGN CONDITION AND PERFORMANCE DATA
(1) DESIGN AMBIENT CONDITION 

Refer to ISO 3046 
The standard environmental condition:
	Environmental temperature 
	25℃

	Barometric pressure 
	1bar

	RH (relative humidity)
	30％

	Gross Output AT Generator Terminal
	150.5MVA

	Fuel consumption at Generator Terminal
	Oil:190g/kW.h，gas 7.5KJ/KWh,tolerance +5%.

	Note: Tolerance + 5%, LCV= 42700 kJ/kg, Load 100%, 50 Hz, PF = 0.8


Design condition

Capacity of the genset can be decided under the following design conditions: 

Ambient temperature--------------------------------------------10~45℃ 

Fresh water temperature------------------------------------------36℃ 

Relative humidity----------------------------------------------------60%

Atmospheric pressure------------------------------------------101.3kPa(760mmHg)

Back pressure of turbo-charger---------------------------350mmAq(max 400mmAq)

Heat exchangers will be designed at fresh water temperature 36℃.

Under the following limiting ambient conditions:

Air temp. at turbocharger inlet           40 deg. C

Water temp. at charge air cooler inlet      30 deg. C

Deration to power applicable for engine 
0 %( nil)

Beyond the abovementioned limiting conditions, deration to power as per ISO 3046 will be applicable.

The engine should be capable of accepting a sudden load as per the guidelines in ISO-8528-5-1993(e). As per this standard, the maximum sudden load increase stages are.

           Baseload %     sudden load   increase to %

 --------------------------------------------------------------------------------

1st Stage         0%          40              40%

2nd Stage        40%         30
           70%

3rd Stage        70%         20
               90%

4th Stage        90%         10
              100%

--------------------------------------------------------------------------------

During each of the above-mentioned stages of sudden loading, the transient speed drop will be restricted to a maximum value of 10% of the rated speed.  


Otherwise, the number of generator sets should be increased. 

1.3 FUEL OIL FOR ENGINE

(1) HFO and DO

The viscosity of Diesel oil shall be of≥2 -15cSt at Engine inlet under the power plant operating.
HFO characteristic parameter:

	Characteristic parameter 特性参数
	Unit 单位
	Value 数值

	Viscosity at 40°C    40℃时粘度
	cSt
	200-380


	Density at 15°C     15℃时密度，max.
	kg/m3
	890

	Sulphur 含硫量，max.
	Quality     质量 %
	<1.5


	Flash point    闪点，min.
	℃
	60

	Sediment   机械杂质，max.
	Quality     质量 %
	0.1

	Pour point (upper), Winter   上倾点，冬季，max.
	℃
	-6

	Pour point (upper), Summer   上倾点，夏季，max.
	℃
	0

	Water 水分
	Volume   

体积 %
	≤0.01

	Ash 灰分
	Quality     质量 %
	≤0.01


natural gas quality shall meet the following specifications:
	Characteristic parameter 特性参数
	Unit 单位
	Value 数值

	Lower heating value 低热值（LHV），min. 1)
	MJ/m3N)
	24

	Methane number 甲烷数（MN），min.
	---
	80

	Methane 甲烷（CH4），min.
	Volume ratio体积比 %
	70

	Hydrogen硫化氢（H2S），max.
	Volume ratio体积比 %
	0.05

	Hydrogen 氢气（H2），max.2)
	Volume ratio体积比 %
	3

	Ammonia 氨气，max.
	mg/m3N
	25

	Chlorine, fluorine氯、氟，max.
	mg/m3N
	50

	Particles and solids (engine inlet), max.
颗粒和固体（发动机进口），max.
	mg/m3N
	50

	Particles and solids (engine inlet), max. size
颗粒和固体（发动机进口），最大尺寸
	um
	5

	Gas inlet temperature 燃气进机温度
	℃
	5～50

	Liquid water and hydrocarbons are not allowed at engine inlet 3）
发动机进口处不容许有液态的水和烃类3）


1.4 LUBRICATING OIL FOR ENGINE

The Lubricating oil for engine shall be selected from the list of recommended lubricating oil for engine, which shall be of SAE 40.

Lubricating oil specification: CD grade SAE40.(total base value matches sulfur content.)

1.5 COOLING WATER FOR ENGINE

The cooling water system is designed for using normal fresh water with corrosion inhibitor, in order to prevent incrustation and corrosion attack.

The following water quality shall be valid:

For Engine (circulation water) 

	Property/ feature
	Characteristics
	Unit
	Remark

	Type of water 
	Distillate or freshwater, free  from foreign matter. 
Not to be used: Sea water, brackish water, river water,  brines, industrial waste  water and rain water   
	 - 
	1) 1°dH (German hardness):

10mg CaO/litre

17.9mg CaCO3/litre

0.357mval/litre

0.179mmol/litre

2) 1 mg/l 1 ppm

	Total hardness  
	max. 10  
	 °dH  1)
	

	PH-value  
	6.5 - 8  
	 - 
	

	Chloride ion content  
	max.50 
	  mg/l 2)
	


1.6 STANDARDS标准
Unless there are specified standards or codes, all design, manufacturing, quality control and tests shall be in accordance with the applicable portions of below listed prominent international and national Standards and Manufacturer's Standards :

- GB    Chinese standards
1.7 UNIT AND LANGUAGE

(1) Units 

In all correspondences of technical documents, schedules and drawings, metric units of all measurements shall be used.

(2) Language 

The english  language shall be used in all documents, drawings, name plates and correspondences between contractor and owner.

1.8 TEST AND INSPECTION

(1) Shop test 

Diesel engine shall be tested at the shop in accordance with ISO 3046 and manufacturer’s standard.

 (2) Site test

Owner shall perform commissioning and start-up with Contractor's technical assistance. Followings shall be checked before or during commissioning;

- Installation check

- Engine & generator coupling and alignment check

- Test to prove correct operation of interlocks, alarm and tripping circuits

- Safety device check

The performance test procedure will be submitted to the Owner.

1.9 PAINTING

All equipment will be painted in accordance with manufacturer's standard and painting color will be informed to the Owner.

2. CONFIGURE OF POWER PLANT SYSTEM
Configure of power plant system contains as follows: 

	1
	Generating sets 

	2
	mechanical auxiliary system 

	3
	electrical auxiliary system 


2.1 GENERATING SETS
2.1.1   MAN 10L3244
 
Gen-set The generating sets mainly include engine, duplex bearing generator, high elasticity shaft coupling and public housing. Diesel and duplex bearing generator are connected by high elasticity shaft coupling, which are also supported and fixed by common bed.

[image: image1.jpg]



Function of generating sets:

Rated power ---------------------------------------------------------------5700kW  

Rated speed ---------------------------------------------------------------750rpm    

Rated voltage --------------------------------------------------------------11kV   

Rated frequency -----------------------------------------------------------50Hz     

PF(Power factor) ----------------------------------------------------------0.8（lagging）
Boundary dimension）---------------------------------------------------约12750×3635×4840（mm）
Dry weight -------------------------------------------------------------------95 t   

Steady-state voltage adjusting rate -----------------------------------≤2.5%    

Transient voltage adjusting rate ---------------------------------------+20%~-15%

Sudden load changing voltage steady time ------------------------1.5S    

Voltage fluctuation rate --------------------------------------------------0.5%

Steady-state frequency adjusting rate -------------------------------≤0.5%

Transient frequency adjusting rate -----------------------------------+10%~-7%

Sudden load changing frequency steady time ---------------------≤5S

Frequency fluctuation rate ----------------------------------------------≤0.5%

Waveform distortion ------------------------------------------------------≤3% 

 Engine 

	Brand and model of engine
	MAN 10L3244

	Pattern
	L10, four stroke, direct injection, turbocharger, water cooled, compressed air starting  

	Cylinder bore
	320mm

	Stroke
	440mm 

	Compressed ratio
	15.2

	MCR (Most Continuous Power)
	6000kW


	Speed
	750r/min

	Direction of rotation
	Crankshaft clock-wise rotation (as viewed from output end) 

	
	

	Fuel consumption rate (When MCR happens) 
	189g/kW.h，tolerance +5% 

	Air intake flow
	32.84kg/kW.h

	Exhaust gas flow
	36.75t/ h

	Exhaust gas temperature after supercharger
	350℃

	Supercharger air pressure
	3.04 bar

	Supercharger air temperature before cylinder 
	45~55℃

	Engine inlet lube pressure
	0.42~0.5MPa 

	Engine inlet lube temperature
	68~73℃

	H.T. water into-machine pressure
	0.2~0.5MPa

	H.T. water out-machine temperature
	68~73℃

	L.T. water into-machine pressure
	0.25~0.45MPa

	L.T. water into-machine temperature
	30~40℃

	Fuel into-machine pressure
	0.3~0.6MPa


Alternator 

	Brand
	VEM/BEM

	Rated power
	5700kW

	Rated voltage
	11kV

	Rated frequency
	50Hz

	Rated speed
	750 r/min

	Direction of rotation
	Counter clock-wise (as viewed from input end) 

	PF
	0.8(Lagging) 

	Efficiency
	96%

	Grade of Protection
	IP23 

	Winding temperature sensory
	2×6Pt100 (sensory) (1 set standby) 

	Anti-freezing heater
	AC230V 

	Coolant method
	Self-fan coolant 

	AVR (Automatic Voltage Regulator)
	Installed on generator 


2.1.2  CSSC 8M3242 
Double Fuel Gen -set T he generating sets mainly include engine , duplex bearing generator, high elasticity shaft coupling and public housing.D iesel and duplex  bearing generator are connected by high elasticity shaft coupling , which are also supported and fixed by common bed .

Function of generating sets:

Rated power ---------------------------------------------------------------4000kW

Rated speed ---------------------------------------------------------------750rpm

Rated voltage -------------------------------------------------------------- 1 1kV

Rated frequency -----------------------------------------------------------50Hz

PF(Power factor) ----------------------------------------------------------0.8    (lagging)

Boundary dimension) ---------------------------------------------------约10577×2736×5047    (mm)

D ry weight -------------------------------------------------------------------70 t

Steady-state voltage adjusting rate -----------------------------------≤2 .5%

Transient voltage adjusting rate ---------------------------------------+20%~-15%

Sudden load changing voltage steady time ------------------------ 1 .5S

Voltage fluctuation rate --------------------------------------------------0 .5%

Steady-state frequency adjusting rate -------------------------------≤ 0 .5%

Transient frequency adjusting rate -----------------------------------+ 10%~-7%

Sudden load changing frequency steady time ---------------------≤5S

Frequency fluctuation rate ----------------------------------------------≤ 0 .5%

Waveform distortion ------------------------------------------------------≤ 3%

Engine

	Brand and model of engine
	CSSC 8M3242

	Pattern
	L8 four stroke , direct injection 

turbocharger, water cooled , 

compressed air starting

	Cylinder bore
	320mm

	Stroke
	420mm

	Compressed ratio
	15.2

	MCR (Most Continuous Power)
	4000kW

	Speed
	750r/min

	D irection of rotation
	Crankshaft clock-wise rotation (as viewed from output end)

	
	

	Fuel consumption rate (W hen MCR

happens)
	Oil:187g/kWh，gas:7.2KJ/kwh.tolerance +5%

	Air intake flow
	37.4kg/kW .h

	Exhaust gas flow
	40 .75t/ h

	Exhaust gas temperature after supercharger
	350℃

	Supercharger air pressure
	3 .04 bar

	Supercharger air temperature before cylinder
	45~55℃

	E ngine inlet lube pressure
	0 .42~ 0 .5MPa

	E ngine inlet lube temperature
	68~73℃

	H .T . water into-machine pressure
	0 .2~0 .5MPa

	H .T . water out-machine temperature
	68~73℃

	L .T . water into-machine pressure
	0 .25~0 .45MPa

	L .T . water into-machine temperature
	30~40℃

	Fuel into-machine pressure
	0 .3~0 .6MPa


Alternator

	Brand
	ZFC/KFS

	Rated power
	3500kW

	Rated voltage
	11 kV

	Rated frequency
	50Hz

	Rated speed
	750 r/min

	D irection of rotation
	Counter clock-wise (as viewed from input end)

	PF
	0 .8(Lagging)

	Efficiency
	96%

	G rade of P rotection
	IP23

	W inding temperature sensory
	2 ×6Pt 100 (sensory) ( 1 set standby)

	Anti-freezing heater
	AC230V

	Coolant method
	Self-fan coolant

	AVR (Automatic Voltage Regulator)
	Installed on generator


2.2MECHANICAL AUXILIARY SYSTEM
2.2.1 LUBRICATING OIL SYSTEM 

The engine has it’s own internal lubricating oil system. Lube oil service tank is mounted on common-bed.
	Lube oil filter
	Duplex type

	Lube oil pump
	Engine driven, mounted on engine

	Lube oil cooler
	Plate type, mounted on engine

	Pre-lubricating pump
	Electric Motor driven

	Thermostatic valve
	Mounted on engine


2.2.2 COOLING WATER SYSTEM 

The engine cooling water system consists of two cooling water circuits, which are Low temperature(LT) and High temperature(HT) water circuits. The heat transfer to engine cooling water is discharged to atmosphere by Radiator Cooling.

	Low temperature water circuit comprises:

	LTCW pump
	Mounted on engine

	Charge air cooler
	Mounted on engine

	Lubricating oil cooler
	Plate type

	LTCW radiator
	Air cooling

	LTCW expansion water tank
	

	High temperature water circuit comprises:

	HTCW pump
	Engine driven, mounted on engine

	Engine water jackets/cylinder head
	Mounted on engine

	Thermostatic valve
	Mounted on engine

	HTCW expansion water tank
	


2.2.4 COMPRESSED AIR SYSTEM 

The compressed air supply system consists of starting air receiver and air compressor as follows.

The compressed air supply system provides also the control air to the related auxiliaries through pressure-reducing valve.

	Engine starting
	Compressed air, 3/7 bar

	Air compressor
	Electric Motor driven, 30 bar

	Air receiver
	Cylindrical, 30 bar


2.2.5INTAKE AIR SYSTEM 

Intake air filter is dry and washable type filter to be mounted on turbocharger.

2.2.6 EXHAUST GAS SYSTEM 

Exhaust gas of the engine flows out from turbocharger to atmosphere via expansion joint and silencer.

- Total pressure loss in the exhaust gas system : max. 2.5kPa
- Exhaust gas silencer : absorption & resonance Type

- Exhaust gas boiler unit : Smoke tube type,0.7 bar.

2.3 ELECTRICAL AUXILIARY SYSTEM
Electrical system mainly includes medium voltage system, low voltage system, control system, etc.
2.3.1PLANT SYSTEM VOLTAGE 

	Generator
	AC 11kV, 3PH, 

	Secondary distribution
	AC 400V,3PH,

	Motors
	AC 400V,3PH, 

	AC control
	AC 230V, 1PH, 

	DC control
	DC 110V, 2W or 24V, 

	Grid
	AC 90kV, 3PH, 


2.3.2 SWITCHGEARS 

General description 

11/90kV switchgear shall be indoor, metal-enclosed, floor mounted, draw out type.

Meters, relays, switches and lamps will be flush mounted on the respective cubicle door or on control cabinet. The degree of protection enclosure will be of IP 41x.

The breakers shall be triple pole, single throw and vacuum circuit breaker

All the external cables will enter the switchgear through adequate openings at the bottom.

Current transformers(CT) will be epoxy-resin type. All current transformer secondary will be connected to short circuiting terminal blocks.

Potential transformers(PT) will be epoxy-resin type with primary and secondary fuses.

The accuracy class for CT & PT will be of 1.0 cl. for metering 5P20 for protection.

The vacuum circuit breaker operating and control circuit will be for 110V DC supplied from 110V DC station which is normally floated with battery and battery charger.

The switchgear cubicle will be provided with space heaters to prevent condensation of moisture within the switchgear.

For generator feeders, the necessary electrical parameters are to be measured or displayed in each generator control panel.

Particulars

	Type
	KYN28-24

	Rated voltage 
	90kV 3PH, 50Hz

	Service voltage 
	11kV 3PH, 50Hz

	Ground system 
	Solidly grounded 

	Control power 
	DC110V

	Switch gear main bus current 
	630A

	Material of busbar 
	Copper 

	Circuit breaker 
	Type: Draw out type, VCB 

Rated voltage: 108kV, 3PH 

Rated current: 630A
Rated interrupting current: 25kA


2.3.3 400V SWITCHGEARS/MCC/DISTRIBUTION BOARDS 
General description 

L.V switchgear will be metal-enclosed, free-standing, dead front structure with electrically operated draw out type air circuit breaker suitable for indoor installation.

The air circuit breaker will be 3-pole, 600V class air circuit breaker (ACB) with suitable rating of continuous current rating and interrupting rating respectively.

Specification

	Type
	Metal enclosed type for indoor service

	Rated voltage
	600VAC,3PH,50Hz

	Service voltage
	400VAC,3PH,50Hz

	Ground system
	Solidly grounded

	Control power
	110VDC for ACB and 230VAC, 1Ph 

	Bus
	Copper bus with current rating as required

	Circuit breaker
	Air circuit breaker

	
	Type : Draw out type 
Rate voltage: 600V, 3PH, 50Hz
Rated current: 630A

Rated interrupting current : 65kA SYMM.

Operating type : Motor spring type 
Over current trip : Direct acting trip device 
No of poles: 3p


2.3.5 POWER TRANSFORMER 

Booster Particulars 

	 Transformer :Unit booster transformer 7sets
:

	a) Rated voltage 
	

	H.V 
	90kV


	L.V 
	11kV

	b) Winding 
	

	H.V 
	Delta 

	L.V 
	Wye 

	c) Vector group 
	Dyn11

	d) Capacity 
	25MVA

	e) Cooling 
	dry

	f) Tap changer 
	NLTC 2 ×±2.5% TAPS


Aux Particulars 

	Aux. Transformer 2 sets

	a) Rated voltage 
	

	H.V 
	11kV

	L.V 
	0.4kV

	b) Winding 
	

	H.V 
	Delta 

	L.V 
	Wye 

	c) Vector group 
	Dyn11

	d) Capacity 
	1250kVA

	e) Cooling 
	oil-immersed

	f) Tap changer 
	NLTC 2 ×±2.5% TAPS


2.3.6 DC SYSTEM 

Batteries 

	Rated voltage
	110V DC & 24V DC

	Type
	Lead-Acid

	No. of cell
	As required

	Capacity
	As required

	No minal voltage
	12V/cell

	Back-up time
	60 Minutes

	* Capacity shall be adjusted during the detail design


Battery Charger 

	TYPE
	Metal-enclosed, indoor, floor mounted 

Float charger combined booster charger

	Quantity
	One set for 110V DC system

	Rated output 
	24V DC, 50A & 110V DC, 50A

	Feeder 
	Molded case circuit breaker

	No. of pole
	2P


2.3.7 MOTOR 

General Description 

AC motors will be suitable for operation on 3-phase, 400V, 50Hz.

Unless otherwise specified, all the AC motors will be squirrel cage induction motors suitable for full voltage direct starting.

	Technical Specifications for LV Motors.

	Rated voltage
	400V, 3PH, 50Hz

	Enclosure
	Indoor area 

Outdoor area 

	Insulation class
	F

	Space heaters
	Outdoor motors, 37.5KW & larger

	Starting type
	Direct on line starting

	Others
	Tropical design


2.3.8 Cables 

2.3.8.1 HV Power Cables 

	Type
	24 kV, XLPE, PVC sheathed

	Core
	3C

	Minimum size
	As per calculation

	Conductor
	Copper


2.3.8.2 L.V Power Cables 

	Type
	0.6/1.0kV XLPE, PVC sheathed

	Core
	Multiple (3C or 4C)

	Conductor
	Copper


2.3.8.3 Control Cables 

	Type 
	600V CVV (PVC/PVC)

	Shielding
	As needed

	Multiple Core
	Multiple (2C through 30C)

	Conductor
	Copper


2.3.8.4Instrumentation cables 

	Type 
	600V CVVS 

	Shielding
	Shielded

	Core
	1 pair and multi-pair

	Conductor
	Copper


2.3.10 Conduits and trays 

1) Cables will be installed in above ground conduits, cable trays, underground conduits

or cable trenches or direct buried.

2) Conduits will be rigid steel conduits.

3) Separate trays for instrumentation cables will be provided to separate them from

power cable.

4) Trays for cables for different voltage levels will be stacked in descending order with the

higher voltage above. Instrumentation trays will always be at the bottom.

5) Trays will be made of hot-dip galvanized steel for outdoor and indoor.

2.3.11.1 ENGINE/ GENERATOR CONTROL PANEL

Engine/ Generator control panel will be metal-enclosed, free-standing, IP40, indoor installation.

a) Control and Monitoring

- Engine RPM display

- T/C RPM display

- Engine pressure display 

Starting air pressure 

FO engine inlet pressure 

LO engine inlet pressure 

- Engine temperature display 

FO engine inlet temperature 

HT water outlet temperature 

Exh. Gas T/C inlet temperature 

- D/G set emergency stop 

- Engine start and stop 

- Engine speed control 

- Generator voltage control 

b) Annunciator 

c) Synchronizing 

d) Protection relay (Multi or single protective type) 

- Under/ over voltage protection 

- Reverse power protection 

- Loss of excitation 

- Over current protection 

- Over current ground protection 

- Under and over frequency protection 

- Lock out relay(separate type) 

- Differential Protective Relay(87G) 

However, the above shall be adjusted subject to detail design

2.3.11.2 Field instrumentation 

Necessary local instrumentation for field tanks and pipe lines will be provided properly for efficient and reliable plant operation, subject to our standard. Instrumentation will be tropicalized to suitable the conditions of the plant environment.

But, the instruments for tanks will be supplied by tanks supplier when tanks are out of contractor`s scope Wherever possible, instruments which perform similar functions in similar applications will be of uniform type and manufacturer. However package mounted instruments will be subject to manufacture standard and practice.

Each instrument will be identified and tagged with a tag number, according to job standards. Local indicators will be graduated to in engineering units of the measures variable. Instrument scale ranges will be expressed in S.I. Engineering units.

All the instruments will be the industrial type and field proven design.


	SCOPE OF SUPPLY FOR 150MVA  Gen-set  

	
	
	
	
	
	
	
	

	SU: Supply by Supplier;                                       CT: Prepare by Buyer;

	
NO.

	ITEM
	SPECIFICATION
	QTY.
	UNIT
	SCOPE
	REMARKS

	
	
	
	
	
	SU
	CT
	

	    (A)
	GENERATING SET       

	(A-1)
	GENERATING SET   
	
	30
	units
	■
	
	

	
	Engine 
	
	30
	units
	
	
	

	
	Flexible coupling
	HGT
	30
	units
	
	
	

	
	Alternator with AVR 
	 11kV 50Hz
	30
	units
	
	
	

	
	Common base frame
	
	30
	units
	
	
	

	
	Foundation bolts
	
	30
	units
	
	
	

	
	Vibration isolator
	
	30
	units
	
	
	

	
	Maintenance platform 
	
	30
	units
	
	■
	

	(B)
	DO FUEL OIL SYSTEM 柴油燃油系统

	(B-1)
	DO Storage Tank
	200m³ vertical 
	2
	unit
	
	■
	

	(B-2)
	DO unloading unit 
	2*20m³/h,2.5Bar 
	2
	unit
	■
	
	

	(B-3)
	Daily service tank 
	20m³ horizontal 
	2
	unit
	
	■
	

	    (C)
	HEAVY FUEL OIL (HFO) SYSTEM

	(C-1)
	HFO Storage Tank
	5000m³ 
	6
	pcs
	
	■
	

	(C-2)
	HFO unloading unit 
	2*30m³/h,2.5Bar 
	6
	unit
	■
	
	

	(C-3)
	HFO sediment tank 
	200m³ vertical
	4
	units
	
	■
	

	(C-4)
	HFO daily tank
	200m³ 
	4
	unit
	
	■
	

	(C-6)
	HFO purified separator module                            
	
	12
	unit
	■
	
	

	(C-7)
	Common Circulating & Booster module  
	
	6
	unit
	■
	
	

	(C-8)
	Gas system unit
	
	4
	unit
	■
	
	

	(C-9)
	GVU
	
	30
	unit
	■
	
	

	   (D)
	Lubricating oil system unit

	(D-1)
	LO purifier separator                                               
	
	30
	unit
	■
	
	

	
	Lubricating oil filling unit
	
	2
	set
	■
	
	

	(D-3)
	Lubricating supply oil unit
	
	30
	sets
	■
	
	

	    (E)
	Compressed air system unit

	(E-1)
	Starting air compressor unit
	Motor driven
	8
	units
	■
	
	

	(E-2)
	Starting air compressor unit
	Diesel engine driven
	1
	unit
	■
	
	

	(E-3)
	Air Receiver unit
	500L 30bar
	8
	PCs
	■
	
	

	    (F)
	Cooling system unit

	(F-1)
	water Cooling 
	
	30
	units
	■
	
	

	(F-2)
	Low Cooling  water  pump
	Motor driven type
	30
	sets
	■
	
	

	(F-3)
	Water soften device
	
	6
	units
	■
	
	

	    (G)
	Exhaust gas and steam system

	(G-1)
	Exhaust gas silencer
	25dBA reduce
	30
	units
	■
	
	

	(G-2)
	Expansion bellow
	
	30
	sets
	■
	
	

	(G-3)
	 exhaust  boiler
	
	15
	units
	■
	
	

	(G-4)
	SCR Tail gas treatment plant
	
	30
	units
	■
	
	

	    (H)
	Eectrical system  

	(H-1)
	Genset switchgear                                         
	KYN28A 630A
	30
	units
	■
	
	

	(H-2)
	Linkage panel for generating                                                     
	KYN28A
	3
	unit
	■
	
	

	（H-3）
	Station transformer panel                                     
	11/√3, 0.1/√3, 0.1/3 kV
	3
	Pcs
	
	
	

	H-4
	PT panel                                                              
	19/45
	3
	Pcs
	
	
	

	H-5
	Plant transformer (1250kVA 11KV//0.4KV)               
	
	4
	Pcs
	
	
	

	H-6
	400 Volt main panel                                          
	with phase change switch
	3
	Pc
	
	
	

	H-7
	 Out switchgear
	
	15
	Pc
	
	
	

	H-8
	Gen-set auot Synchronous                                   
	KYN28A 630A
	3
	unit
	■
	
	

	H-9
	DC System                                                    
	
	3
	unit
	
	
	

	H-10
	Local control cabinet 
	VS1 630A 25KA
	30
	set
	
	
	

	H-11
	Centralized console    
	
	3
	units
	■
	
	

	H-12
	90KV booster station 11/90KV 25MVA
	
	7
	units
	■
	
	

	
	(1)hight voltage switchgear               11/90kv 25MVA 
	
	7
	units
	
	
	

	
	(2) 90KV transformer  11/90KV 25MVA
	
	7
	units
	
	
	

	     (L)
	Power Plant control 

	(L-1)
	Air compressor control box
	
	1
	units
	■
	
	

	(L-2)
	Gen-set Aux. Control Panel
	KCT
	1
	units
	■
	
	

	(L-3)
	Fuel oil field power panel
	XL-21
	1
	unit
	■
	
	

	(L-4)
	Seperator power panel
	XL-21
	1
	unit
	■
	
	

	(L-5)
	Power plant aux. panel
	
	1
	units
	■
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	   (O)
	Power plant ventilation and lighting

	(O-1)
	Power plant ventilation
	
	40
	lot
	
	■
	

	(O-2)
	Lighting 
	
	40
	lot
	
	■
	

	   (P)
	Overhead Crane

	(P-1)
	Overhead crane
	75/10T
	4
	set
	
	■
	

	   (Q)
	Fire fighting system

	(Q-1)
	Fire hose and Fire gun
	
	20
	lot
	
	■
	

	(Q-2)
	Portable chemical fire extinguishers
	
	32
	lot
	
	■
	

	(Q-4)
	sand bucket
	
	32
	lot
	
	■
	

	(R)
	Installation material  

	
	Mechanical installation materials
	
	
	
	
	
	

	(R-1)
	Valves, pipings, flange
	
	1
	lot
	■
	
	

	(R-2)
	Connection bolts and nut
	
	1
	lot
	■
	
	

	(R-3)
	Mechanial installation tools
	
	1
	lot
	■
	
	

	(R-4)
	Paint, electrical rod 
	
	1
	lot
	■
	
	

	(R-5)
	Heat insulation rock wool & metal claddings 
	
	1
	lot
	■
	
	

	(R-6)
	Power plant lightning protection
	
	1
	lot
	■
	
	

	(R-7)
	Earthling system
	
	1
	lot
	■
	
	

	
	Electrical installation materials
	
	
	
	
	
	

	(R-8)
	Lamps and lanterns,emergency lighting 
	
	1
	lot
	■
	
	

	(R-9)
	HV cable,LV cable,control cables, wires & termination lugs 
	
	1
	lot
	■
	
	

	(R-10)
	LV power cables termination lugs
	
	1
	lot
	■
	
	

	(R-11)
	HT power cables & termination kits
	
	1
	lot
	■
	
	

	(R-12)
	Cable tray, ladders, and support structures 
	
	1
	lot
	■
	
	

	(R-13)
	Painting - cable tray, ladders, and support structures
	
	1
	lot
	■
	
	

	(R-14)
	Cable   fireproofing materials 
	
	1
	lot
	■
	
	

	(R-15)
	Test equipments
	
	1
	lot
	■
	
	

	    (S)
	Commissioning consumptions

	(S-1)
	Acid for piping wash
	HCl
	1
	lot
	
	■
	

	(S-2)
	Engine lubricating oil 
	SAE 15WCD40
	1
	lot
	
	■
	

	(S-3)
	Diesel oil /HFO
	
	1
	lot
	
	■
	

	(S-4)
	Grease
	Lithium base 3#锂基3#
	60
	kg
	
	■
	

	(S-5)
	Water
	
	1
	lot
	
	■
	

	T
	Emergency genset 200kw  400v
	
	1
	set
	■
	
	

	U
	Spare parts , Documents 
	
	2
	set
	■
	
	

	V
	special tools 
	
	2
	set
	■
	
	

	W
	Steel structure generator room
	
	1
	set
	
	■
	

	
	steel structure
	
	1
	set
	
	■
	

	
	Embedded steel plate
	
	1
	set
	
	■
	

	
	Civil engineering
	
	1
	set
	
	■
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