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1.     

 

2.     

(52H)

 

3. 

 

4. 
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1. 101 10 07  

2. 101 10 08 101 10 12

 

3. 101 10 13   
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1   

 

6 1~2

(GT:Gas Turbine) (ST:Steam Turbine)

742.7MW(GT×3+ST=153.5MW×3+282.2MW) 3~6

724.7MW(GT×2+ST=233.9MW×2+256.9MW) 4384.2MW

1~2 161kV 3~6

345kV 161kV

345kV

161kV 4 80MVAR 2

500MVA 40MVAR

( 1 )  
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House Load Operation  

House Load Operation  

 

1 ( 2) GT

(MTR) 161kV GCB

GMCB(Generator Main Circuit Breaker) GT

52G GT1-1 GT1-1 (UAT-GT11)

4.16kV GT1-1 (MTR-GT11)

161kV CB 1820( GT1-1 52H)

161kV #2 GT1-1 (

) GT1-1 GMCB 161kV #2

CB 1820 GT1-1 GT1-1 GT1-2 GT1-3

3 (MTR-GT12) 3

(UAT-GT12) CB 1830( GT1-2
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GT1-3 52H) 8 4.16kV 12

(VCB)  

3 2

GT3-1 GT3-2

GT3-1 2 CB 3510 CB 3520 GT3-1

52H-1 52H-2 GT3-2 2 CB 3530 CB 

3520 GT3-2 52H-1 52H-2  

ST (MTR) 161kV 345kV

GCB ST

ST GT

GT GT 52H

GT GT  

 

2  1  
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3  3  

 

1. House Load  

House Load Operation

52H

 

(1). 52H

DC
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(2). 52H

 

 

2.  

House Load  

(1). Turbine Bypass

MHI HRSG

House Load

ST

 

(2). Minimun Load

House Load

1~14MW  

(3). Load Rejection

25 50 75 100

52G

3 � 7 30 � 60

 

3. House Load  

House Load

GT 52H 2 96 6
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21 3 345kV

161kV 345kV

GT DC FAILURE  

GT GT 2

House Load  

(1). 52H  

GT 52H

(House Load Operation)

GT

5

2 ( 1

)  

1   

House Load Operation  
Case 

 ~  

1 1 On 1 (any GT With ST1) 1 On 1 (any GT With ST3) 

2 2 On 1 (GT1-1/GT1-2/ST1) 2 On 1 (GT3-1/GT3-2/ST3) 

3 2 On 1 (GT1-1/GT1-3/ST1)  

4 2 On 1 (GT1-2/GT1-3/ST1)  

5 3 On 1 (GT1-1/GT1-2/GT1-3/ST1)  

( ) 

Case 1 1 On 1 (any GT With ST1 ) 2 CB 
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1820 CB 1830  

Case 1-1 1 On 1 (GT1-1 With ST1 , CB 1820 ) 

    GT1-1 GT1-2

ST1 4  

Case 1-2 1 On 1 (GT1-1 With ST1 , 1820/1830 ) 

    GT1-1 GT1-2

(Fast Bus Transfer, FBT) GT1-1

ST1 5  

Case 2 2 On 1 (GT1-1/GT1-2/ST1  ) 2

CB 1820 CB 1830  

Case 2-1 2 On 1 (GT1-1/GT1-2 With ST1 , 1820 ) 

    GT1-1 GT1-2 ST1 6

 

Case 2-2 2 On 1 (GT1-1/GT1-2 With ST1 , 1820/1830 ) 

    GT1-1 GT1-2 ST1 7  

Case 3 2 On 1 (GT1-1/GT1-3 With ST1 1820/1830

GT1-1 GT1-3 ST1

8  

Case 4 2 On 1 (GT1-2/GT1-3/ST1  ) 2

CB 1820 CB 1830  

Case 4-1 2 On 1 (GT1-2/GT1-3 With ST1 , 1830 ) 

    GT1-2 (GMCB) NLFS(No Load 

Full Speed) 3600rpm GT1-3

GT1-1 ST1

9  

Case 4-2 2 On 1 (GT1-2/GT1-3 With ST1 , 1820/1830 ) 
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    GT1-2 (GMCB) NLFS(No Load 

Full Speed) 3600rpm GT1-3

GT1-1

(Fast Bus Transfer,FBT) GT1-2

ST1 10  

Case 5 3 On 1 (GT1-1/GT1-2/GT1-3/ST1 ) CB 1820/CB 1830

 

    GT1-1 GT1-3 GT1-2

(GMCB) NLFS(No Load Full Speed) 3600rpm

ST1 11  

 

 
4  GT1-1 With ST1, 1820  
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5  GT1-1 With ST1, 1820/1830  

 

 

6  GT1-1/GT1-2 With ST1, 1820  
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7  GT1-1/GT1-2 With ST1, 1820/1830  
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8  GT1-1/GT1-3 With ST1, 1820/1830  
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9  GT1-2/GT1-3 With ST1, 1830  

 

 
10  GT1-2/GT1-3 With ST1, 1820/1830  
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11  GT1-1/GT1-2/GT1-3 With ST1, 1820/1830  

 
~ ( ) 

Case 1 1 On 1 (any GT With ST1 ) 2 CB 

3510 CB 3520 CB 3530  

Case 1-1 1 On 1 (GT3-1 With ST3 , 3510/3520 ) 

    GT3-1 GT3-2

ST3 12  

Case 1-2 1 On 1 (GT3-1 With ST3 , 3510/3520/3530 ) 

    GT3-1 GT3-2

(Fast Bus Transfer,FBT) GT3-1

ST3 13  

Case 2 2 On 1 (GT3-1/GT3-2/ST3 , 3510/3520/3530

GT3-1 GT3-2 ST3

14  
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12  GT3-1 With ST3, 3510/3520  
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13  GT3-1 With ST3, 3510/3520/3530  
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14  GT3-1/GT3-2 With ST3, 3510/3520/3530  

 

(2).  

2 GT 3630rpm 

(60.5Hz)

GT GMCB

18 14 16 12 10 8

GT 3648rpm (60.8Hz)

(House Load Operation) 2 

 

 

(3).  

    2

GT 3498rpm (58.3Hz) 2

GT 3420rpm (57.0Hz) 2
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(House Load Operation) 3 

 

 

2   

GT Speed rpm (Hz) Time delay (sec) Action 

3780 (63.0) 0.1 GT Trip (GPR, GTC) 

3720 (62.0) 3.0 GT Trip (GPR, GTC) 

3708 (61.8) 0.1 GT GMCB OPEN 

3648 (60.8) 0.0 
House Load 

(for 52H OPEN) 

3630 (60.5) 18, 14, 16, 12, 10, 8 
GT GMCB OPEN 

(for GT1~6) 
 1.GPR Generator Protection Relay 

     2.GTC Gas Turbine Control 

 

3   

GT Speed rpm (Hz) Time delay (sec) Action 

0.0 
House Load 

(GT*-1 for 52H OPEN) 
3498 (58.3) 

2.0 
House Load 

(GT*-2/*-3 for 52H OPEN) 

3480 (58.0) 10.0 GT GMCB OPEN 

3420 (57.0) 2.0 
House Load 

( GT1~6 for 52H OPEN) 

3420 (57.0) 3.0 GT Trip (GPR) 

 1.*  1~6 

     2. GPR Generator Protection Relay 

 

(4).  

   5 78MW 20MW 14
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14   

 

 
15   

4 (HOUSE LOAD OPERATION)

GT GT

15

GT 1 HOUSE LOAD ENABLE/DISABLE
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ENABLE/DISABLE GT

(HOUSE LOAD OPERATION)

DISABLE GT HOUSE LOAD OPERATION

ENABLE GT HOUSE LOAD 

OPERATION GT

HOUSE LOAD OPERATION HOUSE LOAD 

OPERATION  

  HOUSE LOAD OPERATION  

GT HOUSE LOAD OPERATION  

Stage  Stage  Stage  Stage  
GT  GT1-1 

GT2-1 
GT3-1,GT4-1 
GT5-1,GT6-1 

GT1-2,1-3 
GT2-2,2-3 

GT3-2,GT4-2 
GT5-2,GT6-2 

 58.3Hz 0  58.3Hz 2  

 57.0Hz 2  

 60.8Hz 0  

HOUSE LOAD OPERATION

GT HOUSE LOAD 

OPERATION / ENABLE/DISABLE

 

(1). 2 (3 GT ) GT

58.3Hz 0 1  

(2). HOUSE LOAD OPERATION

ENABLE GT 4

60.0±0.1Hz 60.8Hz 60.8Hz 0

HOUSE LOAD OPERATION GT 4

60.0Hz  

(3). 58.3Hz 0 ENABLE GT

2 60.0±0.1Hz 58.3Hz
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13

58.3Hz 0 HOUSE LOAD 

OPERATION GT 2

HOUSE LOAD OPERATION  

(4). HOUSE LOAD OPERATION

ENABLE 1 3 2 4 5

6  

GT HOUSE LOAD OPERATION 5  

  HOUSE LOAD OPERATION  

HOUSE LOAD OPERATION ENABLE  

58.3Hz 0  58.3Hz 2  

 
HOUSE LOAD 

OPERATION 

ENABLE GT  

 
HOUSE LOAD 

OPERATION 

ENABLE GT  

0  0  
1  1  
2  2  
3  3  
4  4  

0 * 0  

5  4 *** 
0  0  
1  1  
2  2  
3  3  

1  1  

4  3 *** 
0  0  
1  1  
2  2  

2  2  

3  2 *** 
0  0  
1  1  
2  2  

3  2 ** 

3  2 *** 
* 0 58.3Hz 0  
** GT1-1 GT3-1 GT2-1 GT4-1 GT5-1 GT6-1  
*** GT1-2 GT1-3 GT3-2 GT2-2 GT2-3 GT4-2 GT5-2 GT6-2  
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House Load  

 

(1). Load Limit Control  Governor Control   

(2). ALR  ON ALR OFF  

(3). Steam Turbine Trip  

(4). 1 14 MW  

(5). House Load 40 HI FREQ

3780rpm 0.1  

(6). House Load 40 HI FREQ

3720rpm 3  

(7). House Load 40 HI FREQ

3708rpm 0.1 GT GMCB  

(8). HI FREQ 3630rpm(60.5Hz) 10

3690rpm(61.5Hz) 15 House Load 300

GT GMCB  

(9). CPFM Monitoring 120

 

(10). BPT Variation Large Monitoring 

180  

(11). BPT Trend Change Large Monitoring

240  
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House Load  

House Load Operation

 

(1). MSP 52H  

(2). OPS Governor Control Load Limit Control  

(3). ALR OFF ALR ON  

(4). GT ST 37 74 MW  

(5). ST  

(6). House Load Operation

GT  

House Load House Load Operation

161kV GIS MP GCB

SS Auto 69 SC Key SW

SS

345kV GIS MP GCB 69 SC Key SW

 

99 1 27  GT3-2

MW Range-over

 

(1). MW Range-over -16MW -40M

 

(2). GT  

(3). HOUSE LOAD OPERATION GT

 ”MW Range Over Trip” Initial 

Load OPS GT ”NO BIAS” ”ADD BIAS”
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ADD BIAS  

”ADD BIAS” 52H Initial 

Load Bias 5% SPSET 0.2%  

(1). ”ADD BIAS(GAS)” ”ADD 

BIAS(OIL)”  

(2). MSP ”GEN. CONTROL SELECTOR” ”MSP”  

(3). MSP ”CB SELECTOR” 52H BUS1 52H BUS2

 

(4). MSP ”GEN. SYN. SELECTOR” ”MANU”  

(5). FAST 12 GCB

 

(6). 12MW OPS ”GOVERNOR SET”

15MW MW range over  

(7). OPS GT ”LOAD LIMIT”  

(8). LDCSO CSO  

NO BIAS  

 

(1). ”NO BIAS(GAS)” ”NO 

BIAS(OIL)”  

(2). MSP ”GEN. CONTROL SELECTOR” ”MSP”  

(3). MSP ”CB SELECTOR” 52H BUS1 52H BUS2

 

(4). MSP ”GEN. SYN. SELECTOR” ”MANU”  

(5). FAST 12 GCB

 

(6). 12MW OPS ”GOVERNOR SET”
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15MW MW range over  

(7). OPS GT ”LOAD LIMIT”  

 

4. House Load  

96.6.14 3GT+1ST

 

(1) 11:59:27 1820 1830 GT1-1 GT1-3

GT1-2 52G

(NLFS No Load Full Speed) ST1 Load Shedding  

(2) House Load Operation 1

GT1-1 GT1-3 GT1-2

 

(3)12:57:32 1830 GT1-3

10.2MW  

(4)13:02:03 1820 GT1-1

10.2MW  

(5)13:15:20 GT1-3  GT1-1 GT1-2 52G

10.2MW  

(6)13:33:00 Turbine Bypass ST1

( heat soaking)

 

(7)13:38 GT1-3  

(8)13:47 GT1-1  

(9)13:56 GT1-2  

(10)14:20 ST-1  
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GT

ST GT 10.2MW 15

ST GT

30 ST GT 1

20 6  

6   

 GT1-1 GT1-2 GT1-3 

MW  144 142 143 

RPM  3822 3868 3778 

MW  2.7 0 11 
1. 3600rpm × 110±1 (3924~3996rpm) 

      2.Hi Frequency Trip 3720rpm+3sec or 3780rpm+0.1sec  

House Load  

(1).  

GT 144MW 142MW 143MW

52H 1820 1830 1840 2

GT1-2 GMCB 52G GT1-1

2.7MW GT1-3 GT1-2 ST1

11MW 16 House Load  

(2). GT  

GT 3822rpm 3868rpm 3778rpm

GT

17  
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16  House Load  

 

17  House Load  
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(3).  

House Load ST1 0µm GT1-2 52G

3600rpm

GT1-1 GT1-3 125µm

200µm 7 House Load

 

 

7  House Load  

(µm)  
  

1 2 3 4 5 6 7 
 19.6 20.9 12.1 10.7 59.2   

GT1-1 
 15.8 33.4 12.5 10.9 59.1   
 23.1 29.4 5.4 15.1 24.0   

GT1-2 
 20.8 17.7 8.7 13.2 22.6   
 17.1 21.8 21.6 9.2 21.2   

GT1-3 
 21.7 16.4 18.5 9.5 22.7   
 15.0 19.4 22.4 23.6 10.4 9.3 11 

ST 1 
 0.0 0.0 0.9 0.0 0.0 0.0 0.0 

125µm 200µm  

 

(4).  

House Load

5.82KPa 8.59KPa  

(5).  

House Load HRSG 5

6

13

18 House Load HRSG  
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18 House Load HRSG  

 

(6).  

HRSG 10.4MPa 4.4MPa

3.1MPa 1.1MPa 0.55MPa

0.44MPa 8  

8  House Load  

   

 
 
 

(t/h) 

 
 

( ) 

 

(Mpa) 

 
 

(t/h) 

 
 

( ) 

 

Mpa 

 
 

(t/h) 

 
 

( ) 

 

(Mpa) 

 158.5 320.4 10.52 30.1 236.2 3.13 24.6 162.2 0.55 HRSG 
1-1  66.3 260.8 4.41 27.1 193.3 1.18 19.2 151.8 0.44 

 161.8 319.5 10.43 28.8 234.4 3.12 25.2 160.4 0.55 HRSG 
1-2  64.4 260.2 4.39 26.8 191 1.18 19.6 151.5 0.44 

 168.3 321.3 10.58 28.3 232.7 3.13 23.3 160.5 0.54 HRSG 
1-3  81.1 263.4 4.49 26.1 190.4 1.19 18.1 153.3 0.43 
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(7). House Load ST1

 

9 98 10

GT

120MW 52H 1~2 96

6 21 3 1~2

GT 9 96 6 21 3

GT GT GT (

)

EOH(equivalent operating hours)

32,000  

9 99 1 11 2 99 1 27 3

52H GT

ST

52H  

5.  
100 04 19   

21:29 ” ” GT5-2 GT5-2, ST5 ) 

 

21:30 GT5-2 ST5 TRIP  

21:39 GT5-2 GT5-2 ST5  

22:10 ST5  
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9   

      

Unit 1 98.11.11  (795MW) >61.2Hz (3673rpm)   

Unit 2 99.01.11  (808MW) <57Hz (3420rpm) 
GT2-1

  

GT2-1 99

1 26  

Unit 2 99.01.26  (820MW) <57Hz (3420rpm)   

GT3-1 99.01.26 120MW(GT3-2/ST3 ) 52H   

Unit 3 99.01.27  (775MW)  

(

GT3-2 ) 

1. MW Range-over

-16MW

-40MW 

2.GT

  

 

GT3-2 99.01.27 
60MW  

(GT3-1 60MW/ST3 ) 
52H   

GT4-1 98.10.27 120MW(GT4-2/ST4 ) 52H   

Unit 4 98.10.28  (751MW) >61.2Hz (3673rpm)   

GT5-1 98.10.20 120MW(GT5-2/ST5 ) 52H   

Unit 5 98.10.21  (754MW) <57Hz (3420rpm)   

GT6-1 98.12.22 120MW(GT6-2/ST6 ) 52H   

Unit 6 98.12.29  (778MW)    

: EOH(equivalent operating hours) 32,000 ( ) 

 

 

161k 345kV 345kV

345kV 161k 161k 161k 161k

161k 345kV 345kV 345kV

10 19~ 22
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1. 345kV 345kV 161k 161k 19

GT4-1

345kV CB 3540(345kV  #1 Bus )7 345kV

CB 3710(#1 )7 161kV CB 

1750(161kV  #5 Bus )7 161kV CB 2300(161kV

#3 Bus - 161kV #3 Bus -

 CB 1570 )7 #1 CB 

510(TT1 )

GT4-1 CB 

1530 -  

14:30  GT4-1 GT4-1 4.2MW  

-2.7MVAR 15.0kV 0.17kA 3608rpm  

15:23  CB 3540( GT4-1 345kV #1 Bus) GT4-1

4.2MW -3.1MVAR 15.0kV

0.17kA 3604rpm  

15:30  CB 3710( #1 ) GT4-1

4.3MW  -5.54MVAR 15.0kV 0.38KA

3605rpm  

15:40  CB 1750( 161kV  #5 Bus ) GT4-1

4.3MW -5.54MVAR 15.1kV 0.22kA

3604rpm  

15:54  CB 2300 ( 161kV  #3 Bus - )

GT4-1 3.9MW -56.79MVAR 15.6kV
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2.09kA 3604rp (MVAR) -

(Ferrnati effect  

15:59  CB 510 ( #1 40MVAR ) GT4-1

4.3MW -15.53MVAR 15.2kV

0.58kA 3605rpm(MVAR )  

16:11  GT4-1

SLOW CB 1530

GT4-1 8.1MW

-16.78MVAR 15.4kV 0.63kA 3603rpm  

16:23  CB 1530(GT4-1 ) GT4-1

4.4MW -16.86MVAR 15.4kV 0.59kA

3611rpm  

16:30  GT4-1

FAST CB 1530

GT4-1 1.8MW

-15.95MVAR 15.4kV 0.54kA 3596rpm(GT4-1

-12.52MW)  

20 GT4-1 House Load Operation

-

(Ferrnati effect

345kV 345kV 161k

161k  
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19  GT4-1 House Load Operation  

 

 

20  GT4-1 House Load Operation  
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2. 161k 161k 161k 21 GT1-1

161kV

CB 1820(161kV  #2 Bus ) 161kV

GT1-1

161kV CB 1520 161kV #2 Bus

161k 161k 161k

 

 

14:30  GT1-1 GT1-1 1.5MW  

-1.28MVAR 15.6kV 0.04kA 3608rpm  

15:16  CB 1820 ( GT1-1 161kV  #2 Bus) GT1-1

1.5MW -1.44MVAR 15.6kV 0.04kA

3601rpm  

15:20  GT1-1 161kV

SLOW CB 1520

GT1-1 1.3MW -1.6MVAR

15.6kV 0.04kA 3602rpm CB 1520

  

Line (GCB 1520 ) 161kV GIS #2 Bus(GT1-1) 

159.1kV 160.1kV 

60.01Hz 60.02Hz 

161kV GIS #2 BUS GCB 1520 GIS MP
SLOW  

GT1-1 1.3M
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15:28  161kV CB 1520(GT1-1 ) GT1-1

1.3MW  -1.6MVAR 15.5kV  

0.04kA 3609rpm  

15:33  GT1-1 161kV

FAST CB 1520

GT1-1 -1.75MW -1.48MVAR

15.5kV 0.28kA 3603rpm CB 1520

  

Line (GCB 1520 ) 161kV GIS #2 Bus(GT1-1) 

159.9kV 160.0kV 

60.04Hz 60.03Hz 

161kV GIS #2 BUS GCB 1520 GIS MP
FAST  

GT1-1 1.3

 

 
20  GT1-1 House Load Operation  
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3. 345kV 345kV 345kV 21 GT6-2

345kV

CB 3690(345kV  #2 Bus )7 345kV CB 3630(

- )7 CB 3920( #5 ATR )7

CB 550( #5 ATR )

GT6-2

CB-3910 -

345kV 345kV 345kV

 

 

14:40  GT6-2 GT6-2 7MW  

-2MVAR 15.2kV  

15:21  CB 3690( GT6-2 345kV  #2 Bus) GT6-2

7MW  -2MVAR 15.2kV  

15:26  CB 3630( - )   GT6-2 8MW

 -24MVAR 15.2kV(MVAR )  

15:32  CB 3920(  #5 ATR ) GT6-2 8MW

-24MVAR 15.2kV  

15:38  GT6-2 15.5kV  

15:40  CB 550(  #5 ATR  ) GT6-2

8MW 13MVAR 15.5kV(MVAR )  

15:43  GT6-2 15.3kV  

15:48  GT6-2 (3604rpm)

SLOW CB 3910
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GT6-2 18MW 22MVAR

15.3kV(GT6-2 20MW)  

15:55  CB 3910(GT6-2 ) GT6-2

8MW 13MVAR 15.3kV   

15:58  GT6-2 (3597rpm)

FAST CB 3910

GT6-2 4MW 21MVAR

15.3kV(GT6-2 0.64MW)  

 
21  GT6-2 House Load Operation  

 

10   

    

GT4-1 98.10.28 

GT4-17 345kV  #1 Bus7 #1
7 161kV #5 Bus7 161kV
#3 Bus7 - -

 

 

GT1-1 98.11.11 
GT1-17 161kV #2 Bus 161kV

#2 Bus  
 

GT6-2 98.12.29 
GT6-27 345kV #2 Bus7 -

-  
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SPS 

(Special Protection System)

~ ~ N-2 345kV

SPS

~

HOUSE LOAD  

N-2 161kV

E/S 50+2

161kV ~ 73 3 345kV

3 GT HOUSE LOAD

161kV ~ 73 50

E/S CB 1720 161kV ~

22

 

1. SPS GIS GT

43R 345kV

4 GT 1 GT 43R

345kV GT GT

GT = GT -3  

GT  GT  

4 1 

5 2 

6 3 

2. SPS E/S 50+2 /

E/S  
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3. GT 43R 2+1

 

4. SPS

161kV ~ 4110A 50

E/S CB 1720 161kV ~

 

 

22  

 

 

96.03.20

11 65~70 Kg/cm2

70Kg/cm2 42 Kg/cm2 (

53 Kg/cm2) 2,007.86KM3

600ton/hr 2 34 65Kg/cm2

42 Kg/cm2 1,649.32KM3 2 6
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6 House Load

17MW 13KM3/H 9

126 5 House Load

1 ON 1 GT 150MW 15

1649.32/(13×5+40.3×1)=15.6 4 GT  4 GT 

ENABLE 31  

UPS

 

11   

D in  34.25 34.25 

Kg/cm2  65 70 

Kg/cm2  42 42 

km  125 125 

KM3  1,649.32 2,007.86 

600 ton/hr  2.10 2.56 

600 ton/hr  126 154 

 

 

 729 921

2003 8 14 2012 6 29

House Load  

 

150MW
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30 GT

GT House Load

2 G

150MW+150MW+234MW+234MW=768MW

ST 2 GT ST

House Load

 

 150MW GT GT

10MW GT

GT GT

30 House Load

 

 

 

 House Load

House Load
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Security

 

 SPS

 

 

GT 52H 2

GT GT 2

2
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20 GT ST

 


