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1. GENERAL DESCRIPTION /= ]
1.1 GENERAL %53k

(1) Power plant

According to owner’s requirement, 100MW HFO run power plant, consists of :
7unit x MAN10L3244 5.4MW HFO gen-sets. 7*5.4mw=37.8MW.
6unit x MAN18VvV2832 5.4MW HFO gen-sets. 6*4mw=24MW.

5unit x MAN18V32/40 8.7MW HFO gen-sets. 5*8.7mw=43.5MW.
Total power: 37.8+24+43.5=105.3MW
85-90% run power:89-94.77 MW
Voltage: 11kV

Frequency: 50Hz
PF: 0.8(Lagging)

FH, i 18 774
WAL P E SR FEI00MW 11KV 50HzE M R BALH, EH#H%:
A.75MAN 10L3244 5.4MW il & L4, 7*5.4mw=37.8MW
B.6 5 MAN 18V2832 4MW H i & A4, 6*4mw=24MW

C.56MAN18V32/40 ,8.75MWK HiHL4H, 5*8.7mw=43.5MW

M 37.8+24+43.5=105.3MW
85-90%iB1T T % :89-94. TTMW
HLE: 1 1kV

#i#: 50Hz

ThEH % 0.8(Hi JF)

1.2 DESIGN CONDITION AND PERFORMANCE DATA % i1 2% 11 1
TAERE

(1) DESIGN AMBIENT CONDITION

Refer to ISO 3046

The standard environmental condition:

Environmental temperature 25°C

Barometric pressure 1bar

RH (relative humidity) 30%

Gross Output AT Generator Terminal 105.3MW

Fuel consumption at Generator Terminal 194g/kW.h, tolerance +5%

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




(1) BT PR 5 %A

2% 1SO 3046

Pt A 85 5% A

HIRE 25C

KAET) 1bar

A 30%

R P 3 Al i ) 3R 105.3MW

R LB S 17 R I v FE % 1949/kW.h, A% +5%

H: AZE+5%, K#H=42700 kJ/kg, 100%%i 1, 50 Hz, PF=0.8

1.3 FUEL OIL FOR ENGINE % Zh#1 P (18R i

(1) HFO and DO
The viscosity of Diesel oil shall be of =2 - 15c¢St at Engine inlet under the power plant operating.
(2) E/ZEM

K ANHLIZ AT I (9 52 b LRE 1 Sk RS B2 S 1% £E =2- 15¢St

1.4 LUBRICATING OIL FOR ENGINE & ZhH1F (7 7 T

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

e S HLRTIE R nh 22 AR S ALY HE 2 R T I 512 e %, SAE 40,

1.5 COOLING WATER FOR ENGINE % ZHL¥4 £ 7K

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
Distillate or freshwater, 1) 1°dH (German
free from foreign hardness):

Type of water .
matter. 10mg CaOllitre

Not to be used: Sea 17.9mg CaCO3/litre




water, brackish water,
river water, brines,
industrial waste  water

and rain water

Total hardness max. 10 °dH 1)
PH-value 6.5-8 -
Chloride ion content max.50 mg/l 2)

0.357mval/litre
0. 179mmol/litre

2) 1 mg/l 1 ppm

T B IR AU e, A K R G A B 8 %K .
PLTF A2 7K B R
KM (G IK)
CEPN Hpy iE
FIKER K, TR, 1) 1°dH (4 [ 1 )
REF: K. RERK. 10mg CaOllitre
VIR . _ .
WK KRS Tl BEKA 17.9mg CaCO3/litre
7K 0.357mval/litre
A nax. 10 *dH 1) 0. 179mmol/litre
PH & 6.5 - 8 _ 2)1 mg/l 1 ppm
AETFee max. 50 mg/1 2)
1.6 STANDARDS Frft

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 and ISO standards

KR AR M€ AR AERN G TS, PR i verh il TR AR S % 5 DU B e R SR R

] 36 7 LR AE— 2

-GB o [ [ S bR e ATSO [ Brob ik

1.7 UNIT AND LANGUAGE A7 fiE =

(1) Units

In all correspondences of technical documents, schedules and drawings, metric units of all

measurements shall be used.

(2) Language

The Chinese and

english

and correspondences between contractor and owner.

(1) AL

language shall be used in all documents, drawings, name plates



JIT A SRAT B AR SCRS L v Rl 2 R R e 0 (4 SR A B

(2)iE5

ARGNANE T2 08, FrA RSO EIAR B R R R 38 BRSO RS ST

1.8 TEST AND INSPECTION I 58 A1 46 56

(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) LT ik

SeHLTE T I B 1SO3046 il il it 7 ) i
(2) B3z

FEABL ARSI T, R A G2 . 78 W AT A ke & UE an R .
e Dh
=R BN HLAT A RLATL R S 432 0 58 o7 e 2
ST TE BT LA AR R B A B IR A R AT
-RERRE
PERENNATE PP 4R 2k X

1.9 PAINTING J4:3%

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

JIT A e R i SR A o 3 R R s v, AR P ol =



2. CONFIGURE OF POWER PLANT SYSTEM Hiuii A Sl &

Configure of power plant system contains as follows:

1 Generating sets

2 Mechanical auxiliary system
3 Electrical auxiliary system
L R G IC B AL LT N4

1 LA

2 BB ) 7 2

3 A RS

2.1 GENERATING SETS ‘&% H.H14H

2. 1.1 7sets MAN 10L3244
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.



Function of generating sets:

Rated power 5400kW
Rated speed 750rpm
Rated voltage 11kV

Rated frequency ----- 50Hz
PF(Power factor) --- 0.8 (lagging)
Boundary dimension) %) 12750 X 3635X4840 (mm)
Dry weight 95t
Steady-state voltage adjusting rate <2.5%
Transient voltage adjusting rate +20%~-15%
Sudden load changing voltage steady time 1.58

Voltage fluctuation rate 0.5%
Steady-state frequency adjusting rate <0.5%
Transient frequency adjusting rate - +10%~-7%
Sudden load changing frequency steady time -------===-==-------- <58
Frequency fluctuation rate <0.5%
Waveform distortion <3%

KMV EEAE RN QAR L B AR A AR AL RSN XU AR A LI I
FRVERC b AR R, B R E AR A SR EL b

RUE Dy % 5400kW
BIE e 8 750rpm
BE HLE 1 1kV

RIUE S 50Hz

DR % 0.8 (lagging)
SMERSE (K x 3 x @) %) 12750 X 3635 %4840 (mm)
Th 95t

TS v R B 2 <2.5%

W5 25 LS 1R 2 ¢ +20%~-15%
F, s Wk 2 ) 1.5S

HLFR P Bl % 0.5%

FadS AR R B <0.5%

B 25 ST 5 1 e 52 +10%~-7%
AR AR S ] <58

Bk B <0.5%

WA <3%



Engine

Brand and model of engine

MAN 10L3244

L10, four stroke, direct injection,

Pattern turbocharger, water cooled, compressed
air starting

Cylinder bore 320mm

Stroke 440mm

Compressed ratio 15.2

MCR (Most Continuous Power) 5600kW

Speed 750r/min

Direction of rotation

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

Fuel consumption rate (When MCR

189g/kW .h, tolerance +5%

happens)

Air intake flow 20.4kg/kW .h
Exhaust gas flow 50.5t/ h
Exhaust gas temperature after supercharger 350°C
Supercharger air pressure 3.04 bar
Supercharger air temperature before cylinder 45~55°C
Engine inlet lube pressure 0.42~0.5MPa
Engine inlet lube temperature 68~73°C
H.T. water into-machine pressure 0.2~0.5MPa
H.T. water out-machine temperature 68~73°C

L.T. water into-machine pressure 0.25~0.45MPa
L.T. water into-machine temperature 30~40°C

Fuel into- machine pressure 0.3~0.6MPa

KRB

R AP MAN 10L3244

N L10. DYspfeE. EEWS. HMEdRA,. &
et CERVE

H 4z 320mm

1T 440mm

JE 45t 15.2

MCR (ft K44 1y ) 5600kW

LESE 750r/min

Jie e 77 17

LEERCSE TED




MR (5 MCR i)

189g/kW .h, A% +5%

SRR 20.8kg/kW .h

He< 50.5t/ h

4 8 5 HE R 350°C

WS TS ES 3.04 bar

HE G AT R B IR 45~55°C

T T EELE 0.42~0.5MPa

T T R LR 68~73°C

R K EHLE 1 0.2~0.5MPa

e IR 7K AL B 75~85°C

R K BEHLE S 0.25~0.45Mpa

I A AL 30~40°C

IR AL 7 0.3~0.6MPa
Alternator

Brand KFS/ZFC (made in China)

Rated power

5400kW

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 P23

Winding temperature sensory

2 x6Pt 100 (sensory) (1 set standby)

Anti- freezing heater

AC230V

Coolant method

Self-fan coolant

AVR (Automatic Voltage Regulator)

Installed on generator

K HAL
o ZFC/KFS(F[H)
BUE D& 5400kW
e R 11kv
E S A 50Hz
LSt 750 r/min
JEHE 77 11 g e (NG E)




Th 26 4 0.8 Gi)&)

L& 96%

I 47 48 4% IP23

2 2H YR R A S 98 2 x6Pt 100 (&) (1 E%H)
55 A H T e 2 AC230V

AT JLRES

AVR (HZIHERT ) GRAER AL L

2. 1.2 6sets MAN 18V2832 4MW
MAN 18V2832 4MW 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.




Function of generating sets:

Rated power 4000kW
Rated speed 750rpm
Rated voltage 11kV

Rated frequency 50Hz
PF(Power factor) 0.8 (lagging)
Boundary dimension) #£J10707%3635%3449 (mm)
Dry weight 71t
Steady-state voltage adjusting rate <2.5%
Transient voltage adjusting rate +20%~-15%
Sudden load changing voltage steady time --------------=-==--=-—- 1.58

Voltage fluctuation rate 0.5%
Steady-state frequency adjusting rate <0.5%
Transient frequency adjusting rate +10%~-7%
Sudden load changing frequency steady time ----------------—---- <58
Frequency fluctuation rate <0.5%
Waveform distortion <3%

RAHUATZZEE AP SR AN RS M A JL R . RS AL XU AR A e LI 1
POV AR, ORI E AR

e T3 4000kW
58 el 750rpm

HE 11kV

RIUE A 50Hz

DF R 0.8 (lagging)

AR (K x % x @D

%5 10707x3635x2449  (mm)

T 71t

Fa HE R R <2.5%

% 7 e IR B R +20%~-15%
P 1 A A2 I [ 1.58

B O B 3 0.5%

Fa S SR AR 2 <0.5%

W 45 470 2 U e +10%~-7%
525 e ST I ) <5S

B By 2 <0.5%




PgA LR S <3%

Engine

Brand and model of engine MAN 18Vv28 / 30
V18, four stroke, direct injection,

Pattern turbocharger, water cooled, compressed
air starting

Cylinder bore 280mm

Stroke 300mm

Compressed ratio 15.2

MCR (Most Continuous Power) 4600kW

Speed 750r/min

Crankshaft clock-wise rotation (as

Direction of rotation viewed from output end)

Fuel consumption rate (When MCR 189g/kW .h, tolerance +5%
happens)
Air intake flow 16.4kg/kW .h
Exhaust gas flow 40.75t/ h
Exhaust gas temperature after supercharger 350°C
Supercharger air pressure 3.04 bar
Supercharger air temperature before cylinder 45~55°C
Engine inlet lube pressure 0.42~0.5MPa
Engine inlet lube temperature 68~73°C
H.T. water into-machine pressure 0.2~0.5MPa
H.T. water out-machine temperature 68~73°C
L.T. water into-machine pressure 0.25~0.45MPa
L.T. water into-machine temperature 30~40°C
Fuel into-machine pressure 0.3~0.6MPa
KRB
RN MAN 18v28 / 30
V18, MUppfE  HEWUE. BESR. K
Pt N ERE
ARE 320mm
1T 380mm
iR 15.2
MCR (I KIELED) %) 4600kW
L23u Y 750r/min
& 77 1) WG 1 COA Tl 2 S 4 o D




PR FEZE (25 MCR )

189g/kW .h, A% +5%

TRERE 16.4kg/kW .h
HS&= 40.75t/ h
B A 5 RO E 350°C
WK 88 2 RUE ) 3.04 bar
L A I e o8 AR 45~55C
T HEALE D) 0.42~0.5MPa
T HE LR 68~73°C
i K AL ) 0.2~0.5MPa
Feri 7K HE LR 75~85C
R K BEHLE S 0.25~0.45Mpa
IR A B IR B 30~40°C
JK 3 L 7 0.3~0.6MPa
Alternator
Brand ZFC/KFS (H &)
Rated power 4000kW
Rated voltage 11 kV
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 P23

Winding temperature sensory

2 x6Pt 100 (sensory) (1 set standby)

Anti-freezing heater

AC230V

Coolant method

Self-fan coolant

AVR (Automatic Voltage Regulator)

Installed on generator

R HLHL
w ZFC/KFS(CHINA)
i E T % 4000kW
BE HLE 11kV
HIE A 50Hz
LEST 750 r/min

Jie e 77 1]

BB B OISR




TR H 0.8 G

L& 96%

73 4745 2% IP23

SRR P AL A 2x6Pt100 (fEED (1 E£HD
57 ¥4 B Jn 3% AC230V

Sl R

AVR  (HBhHBEFTED GATER ML L

2. 1.3 5sets *"MAN 18V3240
MAN 18v3240 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.

LRt

—— Y 'L;‘
r . - !:..'.-.-._'

A .
ke )
L A e |

Function of generating sets:

Rated power 8700kW
Rated speed 750rpm
Rated voltage 11kV
Rated frequency ----- 50Hz
PF(Power factor) --- 0.8 (lagging)
Boundary dimension) %] 13185X 37305245 (mm)
Dry weight 139t
Steady-state voltage adjusting rate <2.5%
Transient voltage adjusting rate +20%~-15%

Sudden load changing voltage steady time 1.58



Voltage fluctuation rate 0.5%

Steady-state frequency adjusting rate <0.5%
Transient frequency adjusting rate - +10%~-7%
Sudden load changing frequency steady time --------------------- <58
Frequency fluctuation rate <0.5%
Waveform distortion <3%

KAHVAEBEEE R SCASCEL o e &3 A A LR A SR XU A& A g LI i
FAVEIC A A, WRORREAE AR B

CIERIES 8700kW
BIUE ikt 750rpm
i E 11kV
HoE i 50Hz
T K% 0.8 (lagging)
SMERSS (K x %8 x ) %y 12750X 3870 X 5240 (mm)
& 1309t
Fads HUR B <2.5%
[N ES +20%~-15%
RS P S I ] 1.58
R P B & 0.5%
IEE T ES ik ES <0.5%
RS IR +10%~-7%
AR ST ] <58
PR P 3 <0.5%
M FA R <3%
Engine
Brand and model of engine MAN 18V32/40
V18, four stroke, direct injection,
Pattern turbocharger, water cooled, compressed
air starting
Cylinder bore 320mm
Stroke 400mm
Compressed ratio 15.2
MCR (Most Continuous Power) 9000kW
Speed 750r/min

Crankshaft clock-wise rotation (as
Direction of rotation

viewed from output end)




Fuel consumption rate (When MCR

188g/kW .h, tolerance +5%

happens)

Air intake flow 23.84kg/kW .h
Exhaust gas flow 64.75t/ h
Exhaust gas temperature after supercharger 350°C
Supercharger air pressure 4.04 bar
Supercharger air temperature before cylinder 45~55°C
Engine inlet lube pressure 0.42~0.5MPa
Engine inlet lube temperature 68~73°C

H.T. water into-machine pressure 0.2~0.5MPa
H.T. water out-machine temperature 68~73C

L.T. water into-machine pressure 0.25~0.45MPa
L.T. water into-machine temperature 30~40°C

Fuel into- machine pressure 0.3~0.6MPa

KB

RN A MAN 18V32/40

- Vj8\ E]‘/iﬁ%\ BB, WERA. K
457 JRE)

ARE 320mm

T 400mm

JE 45 b 15.2

MCR (f KEZELLT)#) 9000kW

LU 750r/min

ek 75 1A IGESS 4t CAN T 2% 1 o)

MEmEAER (& MCR i)

188g/kW .h, A% +5%

HRMAE 23.84kg/kW .h
A& 64.75t h

4 8 5 HE R 350°C
WEHETRIET 4.04 bar

L AT R A s SRR 45~55°C

T L 7 0.42~0.5MPa
T TR 68~73C

i K AL R 0.2~0.5MPa
e i 7K LI 75~85C

IR K AL E Ty 0.25~0.45Mpa
A IR K R AL 52 30~40C

b HEHLE 75 0.3~0.6MPa




Alternator

Brand ZFC/KFS (made in China)
Rated power 8700kW

Rated voltage 11kV

Rated frequency 50Hz

Rated speed 750 r/min

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

end)
PF 0.8(Lagging)
Efficiency 96%
Grade of Protection IP23
Winding temperature sensory 2 x6Pt 100 (sensory) (1 set standby)
Anti- freezing heater AC230V
Coolant method Self-fan coolant
AVR (Automatic Voltage Regulator) Installed on generator
R HL
Loy i ZFC/KFS(+H)
WE T3 8700kW
WE 11kV
WE AR 50Hz
L23u Y 750 r/min
g ¥ 77 1) VEEEA MO PN E=p)
T 2 K % 0.8 (=)
EVES 96%
By 3 45 2 P23
SR AH I A IR 2 x6Pt 100 (f&i&ds) (1 B&H)
B ¥4 dE I A 2% AC230V
o H1 75 A%ks
AVR (HZTHERTE) TRAL KN L

2.2MECHANICAL AUXILIARY SYSTEM WL 4B 2 48

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




HERTHERES

KNP B TR IR RS, T AR A R AL R A S b

HERTHRS TR SLER IR T A%
HERTHERS Bl
HERTHRE AR Bavd 20 4%
T8 i TR L L TR IR )
18 i 1R £

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 .
Mounted on engine
jackets/ cylinder head

Thermostatic valve Mounted on engine

HTCW expansion water
tank

HHIKRE
KBNS ENIK ZR S8 TR B v AR AR, AR VA A K R R L 7 20K o A% 338 R BV 10K Hh f) A B 3 3o
AR

IR /K 6 1) 41 %

B AT Bl
e e Ml
RS IE TSN

TR IR 7K B 28 KA HE
G35 2 M K 8 Y RER ]
o0 TR 7K B 1 2 R

e il 7K 3R Hlat
REWLEL LI K M
=R e

e Tk B2 T 7K A

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, 7 bar
Air compressor Electric Motor driven, 30 bar
Air receiver Cylindrical, 30 bar

I 52 B JR 4 1 30 5 MR 22 P 4 LA
T 452 2 0 ML R P PSR AR B 8 8 2

RhHL)a 3h E4i7S, 0.7MPa
S EGEL M LIAIKE) 3MPa
skt il E 5, 3MPa

2.2.5INTAKE AIR SYSTEM
Intake air filter is dry and washable type filter to be mounted on turbocharger.
HIRGR
BEAUEE RN T WU AETE A, AR b

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,7 bar.

RS
KBNS AR Gl I TR o 4 A S SR L BN R b

HARGHAEE: H&Kk2.5kPa
HEAH & A O R T
HeAy . B, 0.7MPa

2.3 ELECTRICAL AUXILIARY SYSTEM H.S &%

Electrical system mainly includes medium voltage system, low voltage system, control system, etc.
HARAFLEAFE T HERS. KERENEH RS .

2.3.1PLANT SYSTEM VOLTAGE

Generator AC 1 1kV, 3PH,
Secondary distribution AC 400V,3PH,
Motors AC 400V,3PH,
AC control AC 230V, 1PH,
DC control DC 1 10V, 2W or 24V,
Grid AC 1 1KV, 3PH,
HLIh RS R
ML AC 1 1kV, 3PH,
/& AC 400V,3PH,
ik AC 400V,3PH,
AT A AC 230V, 1PH,
H DC 1 10V, 2W or 24V,
SN AC 1 1kV, 3PH,

2.3.2 11kV SWITCHGEARS
General _description

1) 11kV 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.

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

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



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

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

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

7) The vacuum circuit breaker operating and control circuit will be for 110V DC supplied from 1 10V

DC station which is normally floated with battery and battery charger.

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

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

Particulars

Type KYN28-24

Rated voltage 24kV 3PH, 50Hz

Service voltage 1 1kV 3PH, 50Hz

Ground system Solidly grounded

Control power DC110V

Switch gear main bus current 630A/ 1250A

Material of busbar Copper
Type: Draw out type, VCB
Rated voltage: 24kV, 3PH

Circuit breaker
Rated current: 630A
Rated interrupting current: 25kA

FiESE
1) MKV PSRRI @R, e, mbivkR
R GRS BEHIT RAMRIRAT 23R AR % A BRI AR A A N o AR ARIBT 3 508 1P4X.
2) Wrigas 2 =M. RIBAI S g AR
3) JTA B4 H F B3 e R 5 A 08 R T FLE AT A
4) BREEEE (CT) NMEM R . A F i T s I — OO i 4 3 J6 B e 2o 1 Lo
5) MEHEES (PT) A — ORI R o B30 800 g 22
6) CT M PT (s EZE R ORI I 5P20 HIf 1.0 2.
7) AE WA AT R L R OR BT 110V B s R ) DC110V,
8) JFRAEWN ZHA M nhes, LABT LA N RIKIREESS -
9) X TR mALGLk, FEREAN AL S5 LI EAE R 0% ER A S

VI
i) KYN28-24
e 24kV 3PH, 50Hz
it A e 1 1kV 3PH, 50Hz
B R4 =R 223
5 1) L VR DC110V
PARP e SR 2 AR 630A/ 1250A
BEZAA B il
TS RS, A IR AR
Vs WE k. 24kV, 3PH




HL: 630A/1250A
Sy WL 25KA

T E
L E

2.3.3 400V SWITCHGEARS/MCC/DISTRIBUTION BOARDS

General _description

1) 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.

2) 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 1 10VDC for ACB and 230VAC, 1Ph

Bus Copper bus with current rating as required

Air circuit breaker

1) Type : Draw out type
) Rate voltage: 600V, 3PH, 50Hz
3) Rated current: 630A
Circuit breaker ) Rated interrupting current : 65kA SYMM.
) Operating type : Motor spring type
6) Over current trip : Direct acting trip device

7) No of poles: 3p

400V JT SSAE/MCC/HC FELAR
1) ARETFSRAE A A PR AE APl U ST 8, & & W2, SRERK. MK, HERA
g

2) AR R 3 Mk, 600V MRS (ACB) , i A HE A 43 W HL T AUE M & 8 I S5 L .
hiid

e N BN RAE ) & )R % e T

HE s 600VAC,3PH,50Hz

B R 400VAC,3PH,50Hz

ARG HiER M

2 1) R YA 1 10VDC for ACB and 230VAC, 1Ph
(359 22 [ 52 #0052 PELIAL A i BE 26

7 B AW A




(1) 5. Hhha

(2) #izErJE: 600V, 3PH, 50Hz
(3) T fif: 630A

(4) WL : 65kA SYMM.

(5) #AEEA: AL
(6) IVRBkI. EEINERAEE
(7) %% 3p

2.3.5 POWER TRANSFORMER

Particulars

Aux. Transformer

a) Rated voltage

H.V 11kV
L.V 0.4kV
b) Winding
H.V Delta
L.V Wye
c) Vector group Dyn11
d) Capacity 600kVA
e) Cooling oil- immersed

f) Tap changer

NLTC 2 X +£2.5% TAPS

FL 7728 R 2%
B R
a) HUEHE
IR 11kV
E 0.4kV
YEZi
e S A =
6 E ) B
c)rEd Dyn1 1
d) H&E 600kVA
)% &l R
f) 5823k NLTC 2 X +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 & 1 10V DC, 50A

Feeder Molded case circuit breaker
No. of pole 2P
HIRRS
&
HE s 110V DC & 24V DC
g i
A ZH % H TR 2
HE LGRS
HOGE I R 12V/5
2% T [A] 60 734
* RNV R
FR M 7E R
BREEL PN MR
et} ~
0 LA A R HL I 78
g N0V BER ARG —E
U i 24V DC, 50A & 1 10V DC, 50A
Tk TR I % %
Bt 2P
2.3.7 MOTOR

General Description

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

2) 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

Indoor area
Enclosure

Outdoor area
Insulation class F

Space heaters Outdoor motors, 37.5KW & larger

Starting type Direct on line starting

Others Tropical design

2.3.7 ik
syl

1) A& S 3 400V/50Hz
2)  BRAESA U], FTA B RS NUR A R M S, Ea T REEEE .



I s FR BB B AR B

WE T 400V, 3PH, 50Hz
FT N 1P54
sh5e .
14 IP55

Gk S F
el EIREAT FAMEENHL, 37.5kW BLEE K
=R HERI)
HoAth ot

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

G
2.3.8.1 & B IE B LS

KA 24 kV, XLPE, PVC #%
U 44 3C & 1C
AR R
ik il

2.3.8.2 L IR B LY
] 0.6/ 1.0KV XLPE, PVC #"%&
B Zith (2C. 3C B 4C) HEL (1C)
S 4l

2.3.8.3 il L
By 600V CVV (PVC/PVC)
i
U %% (2C-30C)




Tk |

2.3.8.4 {xEHY

Bt 600V CVVS
it i B
¥ — it R % wf
Sk l

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.
T A HL B e

1) WMSET e FHIREE . RASHRLE. M P B SE Fy, sUE B

2) BHERNENE

3) BIFRAEERME SR IS, R AR A SR IR AL 85 T

4) NRQEMABSNRIEEF SR, RESKRET EJ7. SCERBSRMIRZA E T R,
5) = AR5 R F IR N

2.3.11 INSTRUMENT & CONTROL SYSTEM

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(87 G)
However, the above shall be adjusted subject to detail design
2.3.11.1 RAHUKR BN ] BF
RAWR NS SR B R MK IP40. A %S,
a) i Fl i 4%
- R BN RO
-0 e 4 R
-REANHLUE ) &R
R E
B AU LT
TE
- R FE SR
RANBLIE R
e il K HH AL
4 # R HE R
-WUH % S ML R
- RENHLA BAUFHL
- R B WL A
- R HEUL H A )
b) i % 25
c)[Fl
dyfRiFdkE R (AR R )
SR AR
S DR A
IR
SuR/ RS
-3 I AR A
RIS SR
- Bk By (I
-Z R (87G)
SR, DL B ZESRAR R VR 40 B %

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.

2.3.11.2 Pk
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3. SCOPE OF SUPPLY fit £% 34

3.1 7sets 1003244 5.4MW

I

REQUIRED SCOPE
ITEM D5 =
DESCRIPTION SPECIFICATION s 11 LT
No. . ; OWNE
o 2y i Hi AR FA Qty Unit
5 we | Supply R
)
- BRI | g
GENERATOR SET
1 . 1003244 5.4Mw 7
RHEHLA
Diesel engine Unit(s)
11 7 nit(s .
ST L
Alternator with AVR 5400kW, 0.8PF, 11kV, Unitls)
. N S nit(s .
L2 1 bl AVR 50Hz 7
For engine and
Common bed . . )
1.3 N alternator, with lube oil 7 Unit(s) .
A IR sump tank
Flexible coupling
1.4 | assembly 7 Set(s) .
o SR TG e 2
MECHANICAL
2 AUXILIARY SYSTEM
B A B % 4
fuel SYSTEM
2.2 -
BRI 2R 4t
S A R B T
2.2.1 E{Mﬂ%m HFO 2500m3/hr 1.0mpa 4 Unit(s) .
supply unit




2.2.2

HH B HIT HFO
separation unit

2500m3/hr

Unit(s)

233

J% < % 4P exhaust gas
boiler

500t/hr 1.0mpa

Unit(s)

2.4

LUBRICATING
OIL( LO)SYSTEM

ERGRLEER

24.1

Lube Qil (Centrifuge)
Separator unit
TVt 43 B R T

Effective capacity

0.8m3/h per separator.

Unit(s)

2.5

COMPRESSED AIR
SYSTEM
R4S TARG

2.5.1

Starting Air
Compressor Unit
JA B R S
G

37m3/h,30bar

Unit(s)

2.5.2

Starting Air Receiver
Unit
EEKa i

1000L, 30kg/cm?,
with 40kg/cm? relief

valve.

Set(s)

2.6

WATER COOLING
SYSTEM
KB H RS

2.6.1

Radiator

HUIASS

Unit(s)

2.6.2

HT Expansion Tank
e 7K K K A

300L

Unit(s)

2.6.3

LT Expansion Tank
IR 7K B 7K 4

300L

Unit(s)

2.7

EXHAUST GAS
SYSTEM
A4

2.7.1

Silencer

&

Pc(s)

2.7.2

Expansion Bellows
2Bk 9

Pc(s)

2.8

INTAKE AIR SYSTEM
i&é‘\‘/ ~ é}ﬁ

2.8.1

Air intake filter unit
TR ETE S R

n

Dry and washable type
filter to be mounted on

turbocharger.

Unit(s)

2.9

OTHER EQUIPMENT
AND MATERIALS

HoAth e 45 AN




System Piping &
Fitting & Auxiliary

System Gauges\control &
2.9.1 | material 7 Pc(s)

| Fitting
RGEM EIAH
BliA

System Valves &
2.9.2 | Fitting 7 Pc(s)
ARG THE AT

System

Gauges\ control &
2.9.3 | Fitting 7 Pc(s)
ROGGER. EHIFE
7t

ELECTRICAL
3 AUXILIARY SYSTEM

ARG

MV ELECTRICAL
3.1 SYSTEM
FIE ARG

Generator Circuit

Breaker Panel (GB) KYN28-24, 630A, 25KA 7 sets
3.1.1 | KL LB

Station service
transformer 13.8KV
3.1.2 | Side CB Panel KYN28-24, 630A, 25KA 1 sets
]I HAR s &8 11kv
BE L B

Station Service
500KVA, 11/0.4KV,
3.1.3 | Transformer 1 sets

Dynl1
A R A

LV ELECTRICAL
3.2 SYSTEM
RIE T RS

LV Input CB Panel

Unit
3.2.1 | K EHEZ 7 ACB,0.4kV, 1000A, 60Hz !

Auxiliary Equipment
Control Panel 3 Units

3.2.3 | WHBhR &I B

CONTROL &
PROTECTION

SYSTEM
EHIMRY RS

33
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3.3.1

Diesel Engine local
control panel

S ML He 1% ) bR

Units

3.3.2

Central Operating
System

EHBRIEARS

Including parallel

LA E

machine device 73 IF

Unit

3.4

DC SYSTEM
HLAR G

3.4.1

DC System Control
Panel (DCC)
H | bE

Unit

3.4.2

Accumulator Battery

Panel

& b

Unit

3.5

INSTALLATION
MATERIALS
LM

3.5.1

Power Cable

EIPALR

lot

3.5.2

Control Cable
25 1] L 4G

lot

3.53

Cable Bridge & Stand
& Install auxiliary
materials

AL, SRR
VR

lot

Spare Part

#AF

4.1

Standard Spare Parts

for Engine

K ENHUAR HE# AT

Set(s)

4.2

Standard Spare Parts

for Generator

K H LR HE 2 AT

Set(s)

Tool
TH

5.1

Standard Tools for
Engine
FrifE T R

Set(s)

3.2 6sets 18V2832 4MW

ITEM
No.

s

DESCRIPTION
2y i

SPECIFICATION
BOAR A

REQUIRED
B EH

Qty
o

Unit
B

7sMmw Power Plant Prop
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GENERATOR SET

1 . 18v2832 4MW
K HEALAH
Diesel engine 4300kW 750r
1.1 ‘ Unit(s)
Seih L
Alternator with AVR 4000kw, 0.8PF, 11kV, Unitls)
N . nit(s
L2 1 bl AVR 50Hz
For engine and
Common bed ) ) )
1.3 alternator, with lube oil Unit(s)
NICEAE
sump tank
Flexible coupling
1.4 | assembly Set(s)
o SR TG e 2
MECHANICAL
2 AUXILIARY SYSTEM
Bk 4y B 15 4
fuel SYSTEM
2.2 N
BRI 2R 4t
S A R B T
2.2.1 E{EM’\FQ%E HFO 2500m3/hr 1.0mpa Unit(s)
supply unit

7sMmw Power Plant Prop
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2.2.2

HH B HIT HFO
separation unit

2500m3/hr

Unit(s)

233

J% < % 4P exhaust gas
boiler

500t/hr 1.0mpa

Unit(s)

2.4

LUBRICATING
OIL( LO)SYSTEM

ERGRLEER

24.1

Lube Qil (Centrifuge)
Separator unit
TVt 43 B R T

Effective capacity

0.8m3/h per separator.

Unit(s)

2.5

COMPRESSED AIR
SYSTEM
R4S TARG

2.5.1

Starting Air
Compressor Unit
JA B R S
G

37m3/h,30bar

Unit(s)

2.5.2

Starting Air Receiver
Unit
EEKa i

1000L, 30kg/cm?,
with 40kg/cm? relief

valve.

Set(s)

2.6

WATER COOLING
SYSTEM
KB H RS

2.6.1

Radiator

HUIASS

Unit(s)

2.6.2

HT Expansion Tank
e 7K K K A

300L

Unit(s)

2.6.3

LT Expansion Tank
IR 7K B 7K 4

300L

Unit(s)

2.7

EXHAUST GAS
SYSTEM
A4

2.7.1

Silencer

&

Pc(s)

2.7.2

Expansion Bellows
2Bk 9

Pc(s)

2.8

INTAKE AIR SYSTEM
i&é‘\‘/ ~ é}ﬁ

2.8.1

Air intake filter unit
TR ETE S R

n

Dry and washable type
filter to be mounted on

turbocharger.

Unit(s)

2.9

OTHER EQUIPMENT
AND MATERIALS

HoAth e 45 AN

7sMmw Power Plant Prop
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System Piping &
Fitting & Auxiliary

System Gauges\control &
2.9.1 | material 6 Pc(s)

| Fitting
RGEM EIAH
BliA

System Valves &
2.9.2 | Fitting 6 Pc(s)
ARG THE AT

System

Gauges\ control &
2.9.3 | Fitting 6 Pc(s)
ROGGER. EHIFE
7t

ELECTRICAL
3 AUXILIARY SYSTEM

ARG

MV ELECTRICAL
3.1 SYSTEM
FIE ARG

Generator Circuit

Breaker Panel (GB) KYN28-24, 630A, 25KA 6 sets
3.1.1 | KHENLHZE

Station service
transformer 13.8KV
3.1.2 | Side CB Panel KYN28-24, 630A, 25KA 1 sets
]I HAR s &8 11kv
BE L B

Station Service
500KVA, 11/0.4KV,
3.1.3 | Transformer 1 sets

Dynl1
A R A

LV ELECTRICAL
3.2 SYSTEM
RIE T RS

LV Input CB Panel

Unit
3.2.1 | K EHEZ 7 ACB,0.4kV, 1000A, 60Hz !

Auxiliary Equipment
Control Panel 3 Units

3.2.3 | WHBhR &I B

CONTROL &
PROTECTION

SYSTEM
EHIMRY RS

33
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3.3.1

Diesel Engine local
control panel

S ML He 1% ) bR

Units

3.3.2

Central Operating
System

EPRIERS

Including parallel

LA E

machine device 73 IF

Unit

3.4

DC SYSTEM
HLAR G

3.4.1

DC System Control
Panel (DCC)
H | bE

Unit

3.4.2

Accumulator Battery

Panel

& b

Unit

3.5

INSTALLATION
MATERIALS
LM

3.5.1

Power Cable

EIPALR

lot

3.5.2

Control Cable
25 1] L 4G

lot

3.53

Cable Bridge & Stand
& Install auxiliary
materials

AL, SRR
VR

lot

Spare Part

#AF

4.1

Standard Spare Parts

for Engine

K ENHUAR HE# AT

Set(s)

4.2

Standard Spare Parts

for Generator

K H LR HE 2 AT

Set(s)

Tool
TH

5.1

Standard Tools for
Engine
FrifE T R

Set(s)

7sMmw Power Plant Prop
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3.3 MAN 18Vv3240 8.7MW

REQUIRED SCOPE
ITEM W52 f e
DESCRIPTION SPECIFICATION k] i
No. i ; OWNE
o E2RI BRI Qty Unit
Fre 5 g Supply R
B \
- L BERIR | W
1 GENERATOR SET MAN18Y3240 5
REHLAH
Diesel engine 9000kW, 750r
11 . 5 Unit(s) .
SEHAL

7sMmw Power Plant Prop 24 /31




1.2

Alternator with AVR
R ELHLAT AVR

8700kWw, 0.8PF,
11kV, 50Hz

Unit(s)

13

Common bed

AR

For engine and
alternator, with lube oil

sump tank

Unit(s)

1.4

Flexible coupling

assembly

e PR TG

Set(s)

MECHANICAL
AUXILIARY SYSTEM

B Bl v %

2.2

fuel SYSTEM
ESTHERE

2.2.1

H M ALR T HFO
supply unit

2500m3/hr 1.0mpa

Unit(s)

2.2.2

H M4 B HLIT HFO
separation unit

2500m3/br

Unit(s)

2.3.3

J& S, #4 4P exhaust gas
boiler

800t/hr 1.0mpa

Unit(s)

24

LUBRICATING
OIL( LO)SYSTEM

R R

24.1

Lube Qil (Centrifuge)

Separator unit

T VI 43 5 PR

Effective capacity

0.8m3/h per separator.

Unit(s)

2.5

COMPRESSED AIR
SYSTEM
IR 472 ARG

25.1

Starting Air
Compressor Unit
JA B AR E AL
JG

37m3/h,30bar

Unit(s)

2.5.2

Starting Air Receiver
Unit
JA 872 SO

1000L, 30kg/cm?,
with 40kg/cm? relief

valve.

Set(s)

253

Air Reducing Valve
Unit
S 1

30 to 8kg/cm? pressure.

Set(s)

2.6

WATER COOLING
SYSTEM
KA R 5

2.6.1

Radiator

Unit(s)




2.6.2

HT Expansion Tank
e 7K K K A

300L

Unit(s)

2.6.3

LT Expansion Tank
R K 2 K 7K

300L

Unit(s)

2.7

EXHAUST GAS
SYSTEM
R4

2.7.1

Silencer

ERER G

Pc(s)

2.7.2

Expansion Bellows

2Bk 1

Pc(s)

2.8

INTAKE AIR SYSTEM
ARG

2.8.1

Air intake filter unit
TR IETE SR

J.

Dry and washable type
filter to be mounted on

turbocharger.

Unit(s)

2.9

OTHER EQUIPMENT
AND MATERIALS

H At B A& AL R

2.9.1

System Piping &
Fitting & Auxiliary
material
RGBT
B4 K

System Gauges\control &

Fitting

Pc(s)

2.9.2

System Valves &
Fitting
ARG THENT

Pc(s)

2.9.3

System

Gauges\ control &
Fitting

ROGGER. EHIFE
7t

Pc(s)

ELECTRICAL
AUXILIARY SYSTEM

R B R 4

3.1

MV ELECTRICAL
SYSTEM
FIEHEA RS

3.1.1

Generator Circuit
Breaker Panel (GB)

KL 2Bt

KYN28-24, 630A, 25KA

sets

3.1.2

Station service
transformer 11KV
Side CB Panel

KYN28-24, 630A, 25KA

sets




JHEAZERS 11kv
2% B

3.1.3

Station Service

Transformer

] AR %

600KVA, 11/0.4KV,
Dynl1

sets

3.2

LV ELECTRICAL
SYSTEM
RIE BT RS

3.2.1

LV Input CB Panel
% 142

ACB,0.4kV, 1000A, 60Hz

Unit

3.2.3

Auxiliary Equipment
Control Panel

b B 5L 2% 32 1 B

Units

33

CONTROL &
PROTECTION
SYSTEM
EHIMRY R G

3.3.1

Diesel Engine local
control panel

S LR He 1 ) bR

Units

3.3.2

Central Operating
System

EhRERS

Including parallel
machine device I #F

LA E

Unit

3.4

DC SYSTEM
HIEAR S

3.4.1

DC System Control
Panel (DCC)
H | bE

Unit

3.4.2

Accumulator Battery

Panel

& HLth BE

Unit

35

INSTALLATION
MATERIALS
LAY

3.5.1

Power Cable

B J1H 8

lot

3.5.2

Control Cable
25 1] L 4G

lot

3.5.3

Cable Bridge & Stand
& Install auxiliary
materials

AL, 2R
VR

lot




Spare Part

#AF

4.1

Standard Spare Parts

for Engine

R ENHUAR HE 2 AT

Set(s)

4.2

Standard Spare Parts

for Generator

K HLAR HE 2 A

Set(s)

4.3

Standard Spare Parts
for AUX. Equipment
5 Bl V2% o oA A

Set(s)

Tool
TH

5.1

Standard Tools for
Engine
PR T 5

Set(s)

7sMmw Power Plant Prop
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