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1. Single Line Diagram Generator 525 kV
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2. Pemodelan Single Line diagram PLTU Tanjung Jati B
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3. Nameplate Transformator PLTU Tanjung Jati
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Spesifikasi Generator
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PLTU

55

Tanjung Jati B Jepara

SPC-GEH-XIT3-0013_Rev. 2

2. TECHNICAL DATA INFORMATION

2.1Type

2.2 Cooling Method
(1) Stator Winding
(2) Stator Core
(3) Rotor Winding

2.3 Rated Characteristics
(1) Active Power alt rated H2 pressure

: Three phase, totally enclosed
synchronous generator,
direct coupled to turbine

: Direct water-cooled
: Hydrogen-cooled
: Direct hydrogen-cooled

: 721.8 MW continuous

(2) Apparent Power at raled H2 pressure : 802 MVA continuous
(3) Power Factor (Overexcited) : 0.9 (lagging)
Power Faclor (underexcited) : 0.95 (leading)
(4) Rated Voltage :228kV
(5) Rated Nominal Voltage Range :228kVt 5%
at rated apparent power,
speed, and power factor
(6) Speed of Rotation : 3000 rpm
(7) Frequency : 50 Hz
(8) Number of Phases +3
(9) Coupling to turbine : Direct
(10) Class of Insulation / temperature rise
- Stator :ClassF /B
- Rotor :ClassF/B
(11) Rated Hydrogen Pressure :44bar-g
(12) Standard : |[EC 60034-1 (2004)
2.4 Excitation System : Static excitation system
with thyristor rectifier
(1) Excitation Voltage : 550V DC
(2) Field Current :5110ADC
Progrietary Informtion 13
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TOSHIBA

SPC-GEH-XIT3-0013_Rev. 2

2.5 Operating Characteristics

(1)

(2)

(3)

Short Circuit Ratio (at 802MVA base)

Resistances
- one stator phase at 95 degree C
- rotor at 95 degree C

: Not less than 0.50

: 0.00184 ohm
:0.0973 ohm

Percent Resistance and Reactance (on 802MVA base)

%Resistance (at 95 degree C):

Positive Sequence resistance, R1

1 Negative Sequence resistance, R2

Zero Sequence resistance, RO

% Reactance:

(Non Saturated)

- Synchronous reactance, Xd

- Direct-axis transient reactance, Xd'

- Direct-axis subtransient reactance, Xd"

(Saturated)

- Synchronous reactance, Xd

- Direct-axis transient reactance, Xd'

- Direct-axis subtransient reactance, Xd"
- Quadrature-axis reaclance, Xq

- Quadrature-axis transient reactance, Xq'

- Quadrature-axis subtransient reactance, Xq" :

- Negalive sequence reactance X2

- Zero sequence reactance Xo

- Armature leakage reactance, X,

- Three Phase to ground capacitance of
stator winding

1 4.6%
:8.2%
: 0.96%

1 223%
:35.2%
1 29.0%

: 200%
:32.7%
:25.8%
1 197%
1 51.6%

25.8%

1 25.8%
1 14.2%
:21.0%

: 0.99uF
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TOSHIBA

SPC-GEH-XIT3-0013_Rev. 2

(4) Time Constants
- Direct axis transient open-circuit time constant

Tdo' (sec) (7.0
- Direct axis transient short-circuit time constant
Td' (sec) 111
- Direct axis subtransient short-circuit time constant
Td" (sec) :0.023
- Armature short circuit time constant
Ta (sec) :0.30
- Quadrature-axis transient short-circuit time constant
Tq' (sec) 10,40
- Quadrature-axis subfransient shori-circuit time constant
Tq" (sec) :0.023

(5) Three-Phase Short-Circuit Current at No-load Excitation Condition
- instantaneous symmetrical ..... rms : TB7T17A

- instantaneous asymmedtrical ... peak 1 222645A
- CONLINUOUS ..vvncvcinnnenniiesiinens ms 1 10155A

57
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TOSHIBA

SPC-GEH-XIT3-0013_Rev. 2

3. GENERATOR TECHNICAL DATA

3.1. Dielectric Strength

One minute power frequency withstand voltage for stator and rotor

- Stator
- Rotor

3.2. Mechanical Strength

1466 kV
:5,1kV

- Rotor overspeed lest : 120% - 2 mintues
- Overspeed strength (for two minutes) at 3600 rpm ¢ 0 mean <213 yield stress
- Critical speed
1st : 900 ppm
2nd : 2,400 rpm
3.3 Efficiency
-Load MW 100% 75% 50% 25%
- H2 pressure bar. g 44 44 4.4 4.4
- Efficiency
pf =100 % 99.13 99.16 99.05 98,51
pf. =0.90 % 98.88 98.96 98.89 98.39
(See M210463b-4)
3.4. Temperature Rise Limit
- Stator :72deg.C
- Rotor :62deg. C

- Design Base Temperature (H2 gas temperature)

: 48 deg. C measured
at H2 cooler outlet

Proprietary Inforsation
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TOSHIBA SPC-GEH-XIT3-0013_Rev. 2
3.5. Cooling
Coolant Inlet Qutlet Number
Temperature | Temperature of
(degree C) (degree C) Coolers
- deionized water 1390 l/min 48 78 NA
(for direct cooling of
stator winding)
- hydrogen 40 m*/ sec 48 70 NA
- cooling water
(for cooling of the 3500 l/min 38 50 2
deionized stator
cooling water)
- cooling water 8400 /min 38 46.7 4
(hydrogen cooling)
3.6. Shaft Voltage
- Shaft grounding brush : Turbine side
- Insulation resistance of bearing : More than 100 k-ohm
3.7. Rotor Shaft Vibration (absolute displacement)
- Alarm point 1125 pm p-p
- Trip point : 175 pm p-p
3.8. Hydrogen Gas
- Hydrogen purity for normal operation 1 98%
- Hydrogen purity for emergency operation : alarm 92%
- Hydrogen water content : 50 ppm
- Hydrogen consumption under normal
operating condition : 30 Nm’/day
- Maximum hydrogen consumption at 4.4 bar.g : 35 Nm'/day
3.9. Generator Capability When One Cooler Out-of-service
1 534 MVA
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TOSHIBA SPC-GEH-XIT3-0013_Rev. 2
3.10. Short-time Thermal Capability of Armature Winding and Field Winding
: see ES-GENLIMITS-3b
and ES-GENLIMITS-4b

3.11. Excitation Performance

Voltage response time : 100ms
Response ratio (measured over 0.5 sec) : 3.60
Ceiling voltage ;1022 Vv
3.12. Number of Stator Terminal 6
3.13. Connection of Stator Coil : STAR
3.14. Losses (al rated load, 0.9 pf lagging and rated h en pressure
- lron loss at no load (kW) 1 700
- Stray loss (kW) : 1120
- Friction and windage loss (kW) 11210
- Stator winding copper loss (kW) at 95 deg. C 12280
- Rotor winding copper loss (kW) at 95 deg. C : 2670
- Excitation Loss (kW) 1130
- Total Loss (kW) 18110

3.15. Unbalanced Load Capability

- Continuous :12=0.08 p.u,
- Short time (lt=8
Iz : Negative phase sequence current (p.u.) : see ES-GENLIMITS-6 altached
t : Time (sec)
T. (sec) 10 60 120 continuous
I, (PU.) 0.89 0.36 0.25 0.08
3.16. Stator Winding Over Temperature Detection

In the stator cooling water auxiliary system, detection of 'exwlr._emely hot water temperature
or exiremely low water pressure conditions will cause Iripping of the generator.

813
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1. Data Etap
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