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1  

1.1  

1 (DL/T 5429-2009)  

2 (GB 38755-2019)  

3 (Q/GDW 1617—2015)   

4 (GB/T 19964-2012)   

5 (Q/GDW 1212-2015)   

6 (DL/T 5003-2017)   

7 (DL/T 448-2016)   

8 (GB/T 14285-2006)   

9  (GB/T14549-1993)   

10  (GB/T 24337-2009)  

11 (GB/T 12326-2008) 

12 (GB/T 31464-2015)   

13 (DL/T448-2016)   

14 (DL/T 645-2007)   

15 (DL/T 566-1995)   

16 (Q GDW_131-2006)   

17   

18  

19  

1.2  

215MW

21

N40.4890° E119.1759°
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2 

200m-650m  

215MWp 214.99452MWp

540Wp 398138 3150kVA 2500kVA

2000kVA 1600kVA 1250kVA 800kVA 76

3150 11 225kW 3150kVA 50

2500 10 225kW 2500kVA

18 2000 8 225kW 2000kVA

3 1600 6 225kW 1600kVA

2 1250 5 225kW 1250kVA

2 800 3 225kW 800kVA

1 175.275MW 295.3717ha

220kV 220kV 2.0384ha

293.3333ha 220kV 1

 

6 35kV

15% 33MW/66MWh 6

3.45MW/6.88MWh 4 3.150MW/6.19MWh 10

10 1 35kV  

215MW
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3 

 

 1-1   

1.3  

 

2022  

1.4  

 

1  

2  

3  

4  
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4 

2  

2.1  



215MW  

5 

 

 2-1  220  

110 35

10

A B C D

A 5.2

B 77.1

C 1529.9

D 6203.5

 

2021 500 2 4

3900 220 17 6600 220

60 1219.8 110 51 5552

110 134 1897.17 35 49

1600.75 35 108 1136.46  
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2021 14 /65.28 5

47.35

9

17.93  

15 14.998 7

10.348 8

4.65  

8947 /19.5983 10kV 3

1.18 220 380 8944 18.4183  

2.2  

2.3  
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  2-2  
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8 

 

 2-2   

2.4  

2021 3 12

2030
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220kV 2

220kV 220kV

 

215MW 200MW

415MW 220kV 220kV

 

50MW +50MW 70MW

100MW 100MW 50MW

420MW 220kV 220kV

50MW 70MW

2021

 

200MW 100MW 85MW

385MW 220kV 220kV

 

 2-3  



21
5M

W
 

10
 

 

 2-3  
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2.5  

1  

9

2.886GWh/

 

2  

 

 

3  

28923.10 kWh

 

4  

 

28923.10 kWh

89661.5

SO2 57.4 CO2
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24.2 NOx 54.7  

 

2.6  
1220MW  

215MW

220kV

500kV 500kV  
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2.7  

2.7.1  
150MW 110kV

150MW 220kV  

215MW

200MW 220kV  

2.7.2  

220kV  

1 220kV  

220kV 2×63MVA 2011

 

2 220kV  

220kV 220kV 28km

1×180+2×120MVA 220/110/10kV 2006 180MVA

2010 220kV 6

500kV 220kV 2 2 220kV 1

1 220kV

49.1% 27.9%  

3 220kV  

220kV 220kV 43km 2

180MVA 220/110/10kV 2016 220kV

6 220kV 2 500kV 220kV

220kV 1 2022

220kV 110kV 1 100MW

1 150MW

300MW 2 85MW

385MW 220
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14 

140MW 68MW  

120MW

2*JL/G1A-300

 

  2-4   

2.7.3  
215MW 1 220kV

1 240MVA 230±8×1.25%/37kV 220kV

35kV 2 35kV

3 35MW 35kV B

15% 33MW/66MWh 1

35kV  
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 2-5  220kV  

2.7.4  
220kV

220kV 220kV  

2.7.4.1 220kV  

215MW 220kV

220kV 220kV 28km  

2.7.4.2 220kV  

215MW 220kV

220kV 220kV 43km  

2.7.5  

2.7.5.1 220kV  

415MW

220kV
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16 

2×JL/G1A-300 25 560MVA 35

498MVA 2×JL/G1A-300

 

 

 2-6   

2.7.5.2 220kV  

2×JL/G1A-300  

 

 2-7   



215MW  

17 

2.7.6  
215MWp

540Wp 398138

214.99452MWp 3150kVA 2500kVA 2000kVA 1600kVA 1250kVA

800kVA 76 3150 11 225kW

3150kVA 50 2500 10 225kW

2500kVA 18 2000 8 225kW

2000kVA 3 1600 6 225kW

1600kVA 2 1250 5 225kW

1250kVA 2 800 3 225kW

800kVA 1 175.275MW

 2-1   2-1   
 225kW  

 11 10 8 6 5 3 

/kVA 3150 2500 2000 1600 1250 800 

 50 18 3 2 2 1 

0.8kV→35kV→220kV 35kV

220kV 220kV  

 2-  

 2-2   

Pmax w  540 
Voc V  49.5 
Isc A  13.85 

Vmppt V  41.65 
Imppt A  12.97 

%  21.1 
%/  -0.350 
%/  -0.284 
%/  +0.050 

W  0~+5 
kg  28.6 

 -40 +85 
V  DC1500 
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× × mm  2256×1133×30 
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2.7.7  
15% 33MW/66MWh

6 3.45MW/6.88MWh 4 3.150MW/6.19MWh

10  

3.45MW/6.88MWh 2 3440.64kWh

6880kWh 2 1725kW

3450MVA 35kV  

3.150MW/6.19MWh 2 3153.92kWh

6307.84kWh 2 1575kW

3150MVA 35kV  

10 1 35kV

10 5000 10 20%

 

 

2.8  

2022  

2.8.1  

2.8.1.1 220kV  

50%

N-1  
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P↓732.7
515.6

224.4

224.9

58
.3

(2
)

2X
6.

8

223.7

2X59.5

37.6

224.8
2X52.4

224.6

19
.4

(2
)

8.0

226.2
G:215.0

225.4
120.0 G:120.0

P↓115.8
515.5

2X
14

57
.6

224.5 2X99.5

225.6

2X
76

.8

2X203.6

215.0

 
 2-8   
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P↓803.2
515.8

224.8

225.3

58
.3

(2
)

2X
43

.3

224.1

2X43.5

54.3

225.1
2X60.8

225.0

19
.4

(2
)

9.0

226.6
G:107.5

225.8
120.0 G:120.0

P↓151.8
515.8

2X
14

46
.7

224.7 2X107.2

225.8

2X
65

.7

2X192.4

107.5

 
 2-9  50%  
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P↓873.3
515.6

223.8

224.3

58
.3

(2
)

2X
80

.1

223.3

2X27.4

71.2

224.5
2X69.4

224.3

19
.4

(2
)

26
.0

224.4

224.8
120.0 G:120.0

P↓189.4
515.7

2X
14

35
.8

224.5 2X115.4

225.5

2X
54

.0

2X180.7

0.0

  2-10  0  
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P↓733.7
515.4

221.8

222.4

58
.3

(2
)

2X
4.

2

221.3
93.4

223.0
2X57.9

222.9

19
.4

(2
)

221.5
G:215.0

P↓115.6
515.3

2X
14

74
.2

223.9 2X99.5

224.7

2X
76

.6

2X203.4

3.1 48.9

215.0

222.9

120.0
G:120.0

  2-11  N-1  
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24 

P↓733.7
515.3

219.6

220.2

58
.3

(2
)

10
.6

220.2
2X57.8

222.4
2X53.2

222.2

19
.4

(2
)

219.2
G:215.0

P↓115.9
515.2

2X
14

74
.2

223.9 2X99.5

224.6

2X
76

.5

2X203.3

6.4 39.8

215.0

220.7

120.0
G:120.0

  2-12  N-1  

-

2 22.8MW 140.6MW  
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25 

P↓525.2
517.0

226.9

227.5

58
.3

(2
)

2X
24

8.
1

226.8

2X51.9

226.7
2X39.6

226.5

19
.4

(2
)

229.1
G:415.0

P↓92.6
516.5

2X
15

26
.5

225.0 2X60.0

226.3

2X
13

3.
5 2X260.7

228.5

420.0

144.5

19
2.7

228.2

385.0

G:385.0

415.0

  2-13   

- 2 79.5MW 348.1MW  
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2.8.1.2 220kV  

50%

N-1  

P↓733.0
515.6

224.2

224.8

58
.3

(2
)

2X
32

.1

223.9

2X18.2

12.8

224.9
2X39.8

224.7

19
.4

(2
)

33
.1

225.9
G:215.0

225.3
120.0 G:120.0

21
5.

0

P↓116.0
515.5

2X
14

57
.5

224.5 2X99.5

225.6

2X
76

.7

2X203.5

 
 2-14   
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27 

P↓803.3
515.8

224.6

225.2

58
.3

(2
)

2X
55

.9

224.4

2X4.5

41.8

225.4
2X54.5

225.2

19
.4

(2
)

3.6

226.4
G:107.5

225.7
120.0 G:120.0

P↓151.7
515.8

2X
14

46
.7

224.7 2X107.2

225.8

2X
65

.7

2X192.4

10
7.

5

 
 2-15  50%  
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P↓873.3
515.6

223.8

224.4

58
.3

(2
)

2X
80

.1

223.4

2X27.4

71.2

224.6
2X69.4

224.4

19
.4

(2
)

26
.0

223.6

224.9
120.0 G:120.0

P↓189.4
515.7

2X
14

35
.8

224.6 2X115.3

225.5

2X
54

.0

2X180.7

0.
0

  2-16   
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29 

P↓734.1
515.4

222.3

222.9

58
.3

(2
)

2X
35

.6

220.3
28.6

222.5
2X38.0

222.3

19
.4

(2
)

218.7
G:215.0

P↓116.0
515.3

2X
14

74
.2

223.9 2X99.5

224.6

2X
76

.5

2X203.3

36
.7

223.4

120.0
G:120.0

21
5.

0

10.0

  2-17  N-1  
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30 

P↓734.2
515.3

221.1

221.6

58
.3

(2
)

2X
22

.0

219.3
2X28.1

224.9
2X56.3

224.7

19
.4

(2
)

217.7
G:215.0

P↓116.1
515.2

2X
14

74
.2

223.9 2X99.6

224.6

2X
76

.4

2X203.2

222.1

120.0
G:120.0

21
5.

0

0.9

  2-18  N-1  
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31 

P↓734.0
515.2

220.7

221.2

58
.3

(2
)

2X
36

.6

218.7
2X14.2

221.6
2X42.2

221.4

19
.4

(2
)

217.1
G:215.0

P↓116.3
515.1

2X
14

74
.2

223.8 2X99.6

224.5

2X
76

.3

2X203.1

28
.4

221.7

120.0
G:120.0

21
5.

0

  2-19  N-1  
-

2 22.7MW 140.3MW  
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P↓526.6
516.7

226.1

226.7

58
.3

(2
)

2X
19

9.
2

225.8

2X97.0

225.9
2X63.1

225.7

19
.4

(2
)

227.6
G:415.0

P↓94.6
516.2

2X
15

26
.2

224.7 2X60.4

225.9

2X
13

2.
8 2X260.0

227.6

420.0

191.3

24
0.3

41
5.

0
227.1

385.0

G:385.0

  2-20   

- 2 78.8MW 346.7MW  
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2.8.2  
220kV

40 60  

220kV 0.12s  

2.8.2.1  

 2-21  

220kV
220kV

Time(sec.)
1086420

1

0.8

0.6

0.4

0.2

0

 

 2-21   

N-2  
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500kV 220kV
220kV 220kV

Time(sec.)
1086420

1

0.8

0.6

0.4

0.2

0

  2-22  N-2  
 

220kV 220kV
220kV 220kV

Time(sec.)
1086420

1

0.8

0.6

0.4

0.2

0

  2-23  N-2  
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500kV 220kV
220kV 220kV

Time(sec.)
1086420

1

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

  2-24  N-2  
2.8.2.2  

 2-25  

 

 2-25   
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N-2  

500kV 220kV
220kV 220kV

Time(sec.)
1086420

1

0.8

0.6

0.4

0.2

0

  2-26  N-2  
 

220kV 220kV
220kV 220kV

Time(sec.)
1086420

1.2

1

0.8

0.6

0.4

0.2

0
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 2-27  N-2  
 

500kV 220kV
220kV 220kV

Time(sec.)
1086420

1

0.8

0.6

0.4

0.2

  2-28  N-2  
 

220kV

0.12s

N-2  

2.8.3  

150% 150

35kV 5.32kA  

220kV 50kA  

 2-2  2-3  
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 2-2   

 kV  
kA  

  
    

 220 17.0 13.2 50 22.4 

 
220 9.9 6.9 11.5 7.8 
35 21.8 0 23.4 0 

 

 2-3   

 kV  
kA  

  
    

 220 15.3 13.0 50 20.2 

 
220 7.4 5.4 9.6 5.4 
35 16.5 0 18.2 0 

220kV

220kV 35kV 50kA 31.5kA

 

2.8.4  

1.5 2.0

3.0  
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2.8.5  
1  

35kV  2-4

 

 2-4   

1.  
  

~ 28km
2×JL/G1A-300  

~ 43km
2×JL/G1A-300  

2.  240MVA Ud=16%  

3.  

3150 kVA /35kV 50 Ud=7%  
2500kVA/35kV 18 Ud=7%  
2000kVA/35kV 3 Ud=7%  
1600kVA/35kV 2 Ud=7%  
1250kVA/35kV 2 Ud=7%  
800kVA/35kV 1 Ud=7%  

4.  

ZRC-YJLHY23-26/35-3×95 5km  
ZRC-YJLHY23-26/35-3×150 8km  
ZRC-YJLHY23-26/35-3×240 7km  
ZRC-YJLHY23-26/35-3×300 5km  
ZRC-YJLHY23-26/35-3×400 5km  

JL/GIA-240/30 35km  

 2-5

 

 2-5   

           
 

Mvar) Mvar) 

1. 
 -5.39 2.17 

2.  / 29.76 

3.  / 15.05 

4.  -2.81 -1.96 

 -8.20 45.02 

 2-6
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 2-6   

           
 

Mvar) Mvar) 

1. 
 -8.28 3.33 

2.  / 29.76 

3.  / 15.05 

4.  -2.81 -1.96 

 -11.09 46.18 

2  

45.02Mvar -8.20Mvar

46Mvar 9Mvar

30ms  

46.18Mvar

-11.09Mvar

47Mvar 12Mvar

30ms  

 

2.9  

110kV 1 100MW 1 150MW

300MW 2 85MW 385MW

220

 

220kV
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490

440 150

4200 160 6880

4690 7320

2630  

220kV

 

 

2.10  

GB/T 19964-2012

 

2.10.1  
1   

GB/T14549

/   

GB/T24337   

2   

GB/T12325   

3   

GB/T12326



215MW  

42 

  

4   

0.5   

IEC61000-4-30-2003 A

  

 

2.10.2  
1   

  

  

.   

  

10% /min

  

  

  



215MW  

43 

50.2Hz

  

  

2   

  

10kV 35kV

  

110 66 kV

  

  

110 66 kV

97% 107%   

220kV

100% 110%   

2.10.3  
  

0

0.15s 1
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  2-29   
  

30% /

  

  

220kV 330kV 500kV 750kV

  

30ms   

0.9pu

IT   

IT≥1.5× 0.9-UT IN                    0.2≤UT≤0.9   

IT≥1.05×IN                                 UT<0.2   

IT=0                           UT>0.9   

UT   

IN / ×  
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2.10.4   
 2-7   

 2-7   

p.u.  
1.10 UT≤1.20 10s 
1.20 UT≤1.30 500ms  

1.30 UT  

2.11  

2.11.1  

2.11.1.1  

/

 

 2-30  

 

PN P Q

  2-30   
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2.11.1.2  

10(6)kV

 

110(220)kV

AGC)  

10(6)kV

 

1 / 2s /

3s  2s  

2 ±2%

 

2.11.1.3  

10(6)kV

 

2.11.2  

2.11.2.1  

 2-8   2-8   
  

f 49.5Hz  
49.5Hz≤f≤50.2Hz  

f 50.2Hz  
f  

2.11.2.2  

10(6)kV  

2-31  

1  2-31 1
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  2-31   

2  2-9   2-9   
  

 /  
  
 /  
  

10(6)kV  2-9

 2-31

 2-31 1

 

2.12  

1 215MWp

540Wp 398138

214.99452MWp 3150kVA 2500kVA 2000kVA 1600kVA 1250kVA

800kVA 76 3150 11 225kW

3150kVA 50 2500 10 225kW

2500kVA 18 2000 8 225kW

2000kVA 3 1600 6 225kW
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1600kVA 2 1250 5 225kW

1250kVA 2 800 3 225kW

800kVA 1 175.275MW  

15% 33MW/66MWh

6 3.45MW/6.88MWh 4 3.150MW/6.19MWh

10  

2 215MW 1 220kV

1 240MVA 230±8×1.25%/37kV 220kV

35kV 1 35kV

6 30MW 15%

33MW/66MWh 1 35kV  

3 215MW 220kV

220kV 220kV 28km

2×JL/G1A-300  

4  

5

 

6

220kV 35kV 50kA 31.5kA

 

7 46Mvar

9Mvar

30ms  

 

8  
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3  

3.1  

3.1.1  
215MW

215MWp 214.99452MWp

540Wp 398138  

1 220kV 1×240MVA

220/35kV 220kV 35kV  

2022  

3.1.2  
215MW 220kV

220kV 220kV 28km

2×JL/G1A-240mm2  3-1  

 

 3-1   

3.1.3  
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215MW 1 220kV 1

240MVA 230±8×1.25%/37kV 220kV

35kV 1 35kV 6

30MW 15%

33MW/66MWh 1 35kV  

220kV 415MW

 

 

 3-2  220kV  

3.2  

1×180+2×120MVA 220/110/10kV

6 220kV  

1 220kV 2

PCS-931 CSC-103 220kV

2M  

2 220kV 2

PCS-915SA-G CSC-150A-G
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3 220kV 2  

4  

3.3 220kV  

220KV  

1  

2 220kV  

3

 

3.4  

 

3.4.1  
220kV

2M

 

220kV

CT CT

4  

220kV 220kV
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2s  

2

 

3.4.2  
220kV

2M

 

220kV  

 

 

3.5 35kV  

 

1  

a 110kV

0.3

 

b 110kV

 

c
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d 4  

2  

a  

b  

c  

d  

e  

f  

35kV 35kV

35kV 35kV

 

3.6  

220kV

2019[10] “ / ”

 

3.7  

 

 3-1  3-2  

220 176

44  

 3-1   

     
1 220kV   2 15  
2 220kV   2 20  
3 220kV   1 11  
4   1 25  
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5   1 15  
6   1 15  
7   2 10  
8  156  

 

 3-2   

     
1 220kV   2 15  
2   1 3  
3 220kV   1 11  
4  44  
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4  

4.1  

4.1.1  
215MW

215MWp 214.99452MWp

540Wp 398138  

1 220kV 1×240MVA

220/35kV 220kV 35kV  

2022  

4.1.2  
1  

CASE

 

SCADA AGC AVC PAS

WAMS OMS  

IEC60870-5-104

IEC60870-5-104

IEC60870-5-102

WAMS  

D5000 SCADA AGC

AVC PAS  
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2  

D5000

DTS WEB

CDT IEC60870-5-101 104  

D5000 SCADA

 

3  

SCADA

 

4.2  

“ ”

AGC AVC

 

4.3  

 

1  

 

 

220kV  

 

220kV  

35kV  

35kV  
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35kV  

2  

 

220kV A B C  

35kV  

 

3  

AGC  

AVC  

4.4  

4.4.1  

 

( )

( )

PT 0.2 CT 0.2S

 

 

4.4.2 AGC  

1 
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4.4.3 AVC  

1 

 

4.5  

4.5.1  

 

35kV  

4.5.2  

1+1 0.2S 

35kV 1+0 

0.2S  

0.2 0.2S  

 

4.5.3  
2 1+1 RS485 

IEC60870-5-102 
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4.6  

PMU 

PMU

 

220kV  

220kV  

220kV 35kV  

35kV  

35kV  

4.7  

1

 

4.8  

2

, 2 1

 

“

”
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2014 14  
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4.9  

SDK Ukey

 

4.10  

2 

UPS 

UPS

UPS 2  

UPS

 

4.11  
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1 

0h~72h 15min~4h 

 

4.12  

II GPS II 

/

DL/T 

634.5104 DL/T860  

4.13  

220kV 

RS232 RS485

 

4.14  
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2×2M 

IEC60870-5-104  

IEC 60870-5-102  

WAMS 

IEEE C37.118 

 

4.15  

1  

1 220kV  

2  

 

a  

220kV  

b  

220kV A B C  

 

3  

220kV 1

 

1

1+1 0.2S
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220kV

RS232 RS485

 

PMU

 

 

 

4.16  

PMU

“ ”

 

767  

4-1  

647 120  

 4-1   

    
 

 
     

1 OMS   1 100 
2   1 50 
3   1 50 
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4   1 80 
5   2 40 
6   2 80 
7   1 50 
8   1 30 
9   1 80 
10   1 30 
11   1 40 
12   1 2 
13   1 10 
14   1 10 
15   1 10 
16   1 10 
17   1 15 
18   3000 10 

     
1   1 20 
2   1 15 
3   1 30 
4   1 50 
5   1500 5 
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5  

5.1  

215MW

215MWp 214.99452MWp

540Wp 398138  

1 220kV 1×240MVA

220/35kV 220kV 35kV  

2022  

215MW 220kV

220kV 220kV 28km 2×JL/G1A-24

0mm2  5-1  

 

5-5-1   
5.2  
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AGC AVC

 

5.3  

220kV  

 

220kV - 220kV 1 24 OPGW

38.1km 220kV - 220kV 1 24 OPGW

52.6km  

 

220kV 2 10G SDH

- 220kV 1

220kV

 

CCS 2015

NE20E-X6  

5.4  

 

1  

 

2  
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3  

— 220kV 220kV

2M  

4  
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5.5  

5.5.1  
1 220kV 220kV 2

24 OPGW 28km 2×30.8km

2*0.7km 220kV 2*0.7km  

SDH  

1  

2 2.5G SDH

- 4 L-4.1 220kV

220kV 622M 1+1  

2 220kV  

2 L-4.1

2 L-4.1  

5.5.2  
 

IAD 2

128 IP

CCS 2015

 

 

1 FE/GE

 

 

 

 

 



215MW  

70 

1 ODF 24*4 1 DDF 16*4

1 VDF 50 1  

2 220kV 24*4 1  

 

5.6  

 

 

IP

MSTP  

IP

MSTP  

 

FE/GE SDH  

FE/GE SDH  

 

1-1 - - -  

1-2 - - - -  

2-1 - -  

2-2 - - -  

 

— 220kV

 

 

OPGW 1 2  

SDH 1*2M  
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OPGW 2 2  

SDH 1*2M  

 

5.7  

5-1  

5-1   

          
 

          

1 SDH 2.5Gb/s  2    50 2 100 

2 L-4.1    4   10 4 40 

3 IAD   2    5 2 10 

4 IP    1 1  5 2 10 

5 
ODF-24*4  

 
 1    1 1 1 

 
ODF-24*4  

 
  1   0.5 1 0.5 

6 DDF-16*4
  1    1 1 1 

7 
VDF-50  

 
 1    1 1 1 

          

1  km 1.4 1.4   1 2.8 2.8 

2  km     1 61.6 61.6 

          

1  
 

 1    25 1 25 

2   10    1 10 10 

3    1  1 5 2 10 

         272.9 
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6  
 

 


