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220kV

/

************

E 107 50 59.336 N 25 43 14.830

220kV E 107 50 59.722 N 25 43 16.278

E 107 53 54.828 N 25 49 57.710

55-161
m2

/ km

10538m2

4544.5m2

418.5m2

19.12km

/ /
2022 235

2590 418
% 16.14 6

HJ24-2020

B.2.1 220kV
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2019 2021 10

2022 235

220kV

15501m2 220kV

2022 2341

1 2

1 2018

16

2018 6 27

2018 16

� 5 14

3
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3 �

�

3

2 �

3

�

�

465m

1

2

2016

150 ��
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465m

2016 150

3

2018 86

��

465m
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2018 86

4

2019 48

��

465m
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2019 48

2

GB8702-2014 GB3096-2008

2

3

5

171 102

45.48%

57

17.53%

12 36.99%
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1.

1

2

2.

3.

ZH52273210005

ZH52273210006

ZH52273230001

6

320m 840m

1040m

15
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465m

1-1 1-3

1-1

1

2
1.

2.

3.

4.

GB/T 18337.1
GB/T 18337.3

LY/T 1646
LY/T 1690 GB/T

15781

1

2
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5.

6.

7.
<

>

8.

GB/T18337.3-2001
GB/T15781-2009
LY/T1646-2005
LY/T1690-2007

1-2

� �

465m
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1-3

/
2m3

0.5m3/h

(GB16297-1996)

/

/

2m3

0.5m3/h

(GB16297-1996)

/

2m3

0.5m3/h

2020
0.95 m3 2030

1.0 m3 2020

2015 36%
2015

32%

HJ1113-2020

HJ1113-2020
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HJ1113-2020

1-4

1-4

�HJ1113-2020�

220kV

220kV

53m3
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220kV

2m3

0.5m3/h

110~750kV

GB50545-2010

1-4

HJ1113-2020



13

220kV

107 50 59.336 25 43 14.830

107 50 59.722 25 43 16.278 107

53 54.828 25 49 57.710

3

1

220kV

2

220kV 1×200MVA

2×200MVA 1 200MVA

1 220kV 220kV 220kV 220kV

220kV 220kV 19.12km

0.22km 18.9km

220kV 1 220kV 220kV

2-1

2-1 220kV

220kV

1×200MVA
220kV 1 220kV

35kV 4 +
SVG

1×40Mvar 2×40Mvar
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220kV
220kV GIS

× × =23.5m×10m×7.2m

35kV

2 1F 35kV
35kV

200MW
100MW × × =26.5m×7.5m×6.8m
1 1F × ×

=13.0m×5.0m×3.9m
1 2F

× × =17m×6m×7.2m

1 1F × × =18.5m 8.5m 4.5m

1 60m2

1
35kV 2

1 2m3

20%

53m3

1m3/h
1 0.5m3

1 × × =5m 5m 3.9m

220kV

220kV 220kV 220kV
+ 220kV 220kV

220kV 220kV
19.12km 0.22km 18.9km

63 31 32
2×JL/LB20A-240/30
OPGW-24B1-100 YJLW03-Z127/220-1
1000mm2

220kV
220kV 1 220kV

220kV
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2.1 220kV

1

220kV 1 1 200MVA

220kV GIS SVG 1 40Mvar 220kV

1 35kV 2

2

2-2

2-2

1

SZ18-200000/220
200000kVA

230±8×1.25%/37kV
50Hz

YN d11
Ud%=14%

ONAF

2 220kV GIS

220kV
GIS 2000A
252kV 50kA 3s

125kA

220kV GIS 2000A
252kV 50kA 3s

125kA

20kV
GIS 2000A
252kV 50kA 3s

125kA

3 35kV 35kV

4 220kV
35kV

5 220kV YH10W-204/532W 3

3

2

=17m 6m 7.2m
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1

1 60m2

4m

9m GB50016-2014 2018

35kV SVG

4

1 35kV 2

5

20%

53m3
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0.5m3/h 2m3

6

10538m2 6858m2

2-3

2-3

1 m2 10538 /
1.1 m2 6858 /
1.2 m2 3230 /
1.3 m2 450 /
2 m 325 /
3 m2 2180.66 /
4 m2 1029 /
5 m2 1745 /

2.2 220kV

2.2.1

220kV 2015

220/110/10kV

2 2x150MVA 1 1 150MVA

1#

220kV 220kV GIS , 6

5

1 1

110kV 110kV GIS 10

3 1 5
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2.2.2

220kV 220kV 6 5 1

1

220kV 7

220kV 220kV 7E

1

1 220kV 418.5m2

2-4

2-4

1 m2 418.50 /
2 m2 218.50
3 m2 400 /
4 m 42 /

2-1 220kV

2.3 220kV

1 220kV 220kV + 220kV

220kV 220kV 220kV

19.12km 0.22km 18.9km

220kV 2-5
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2-5 220kV

220kV 220kV 220kV
+

19.12km 18.9km +0.22km
63 31 32

10mm 2B1X1
2B1X1-ZM1 2B1X1-ZM2

2D2X1-JD 2B1X1-J1 2B1X1-J2 2B1X1-J3 2B1X1-J4
2B1X1-JD

2×JL/LB20A-240/30
OPGW-24B1-100

400mm
1220A

10mm
10% 50% 40%
30% 20% 50%

4544.5m2

YJLW03-Z127/220-1×1000mm2

450mm
0.7m

2.3.1

2-6
/

1 220kV 2 220kV
2 10kV 18 /
3 220/380V 16 /
4 4 /
5 26 /

2.3.2

2×JL/LB20A-240/30

OPGW-24B1-100 YJLW03-Z127/220-1 1000mm2

2-7 2-8
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2-7
2×JL/LB20A-240/30 OPGW-24B1-100

/
24/3.60 /
7/2.4 /

mm2 276 99.6
mm 21.6 13.2
2-8 YJLW03-Z127/220-1 1000mm2

U0/U kV 127/220
kV 252

mm2 1000
mm 38.5
mm 2.5
mm 25

mm 2.0
mm 2.4
mm 5.0
mm 125.8
kg/km 19781

F/km 0.148
20 /km 0.0176
90 /km 0.0247

2.3.3

10mm 2B1X1 63

31 32 2-9

7-1 7-2

2-9

° m /
m2

1 2B1X1-J1-18 0° 20° 18 30 1 77.9/77.9 /
2 2B1X1-J1-24 0° 20° 18 30 4 77.9/311.6 /
3 2B1X1-J1-30 0° 20° 18 30 5 77.9/389.5 /
4 2B1X1-J2-24 0° 20° 18 30 4 78.5/314.0 /
5 2B1X1-J2-30 20° 40° 18 30 8 78.5/628.0 /
6 2B1X1-J3-24 40° 60° 18 30 5 78.7/393.5 /
7 2B1X1-J4-24 60° 90° 18 30 2 77.3/154.6 /
8 2B1X1-JD-24 60° 90° 18 30 2 78.3/156.6 /
9 2B1X1-ZM1-21 0° 18 36 5 56.0/280.0 /
10 2B1X1-ZM1-30 0° 18 36 8 56.0/448.0 /
11 2B1X1-ZM2-30 0° 18 42 19 73.2/1390.8 /

63 4544.5 /
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2.3.4

1

2-2

2-2

2

220kV N1

0.22km 2-3
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2-3

2.3.5

110kV 750kV GB50545-2010 220kV

2-10

DL/T5221-2016 0.7m

1.0m

2-10 220kV
220kV (m)

1 7.5
2 6.5
3 5.5

4
6.0
5.0

5
4.5
4.0

6
8.5
7.5



23

4.0

7 3.5

8
8.0
5.0

9
5.0
4.0

10
4.0
7.0

3.1

1

10538m2

4544.5m2 220kV

418.5m2

2

8 400m2

3200m2 5984m2

9184m2 2-11

2-11
m2

10538

4544.5

3200
484
3000
2500

5.2

7500m3 7500m3

1780m3
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220kV 147m3 1042m3

895m3 220kV 1210m3 600m3

220kV

4 365

220kV 97m 70.7m

6858m2 220kV GIS

35kV

SVG

220kV

220kV 220kV 35kV

SVG

220kV

4

220kV

220kV 220kV

S206 220kV

19.92km 0.22km 18.9km 13.5km 1.41

5
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1 220kV

220kV

2

1

2
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10km 0.3m 3000m2

1

4544.5m2

2

8 400m2

3200m2

3

4

2500m2

5

1.1

2-4
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2-4

1

2

3
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4

5

6

1.2 220kV

2-5

2-5

1

2

3
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4

1.3

2-6

2-6
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1

2

0.30m

3m

3m

10cm

2m 2m
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3

4

1.4

C25

2023 6 2023 12 6

220kV 220kV

110kV/220kV
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1

3-1

1

2

3



33

3-1

2

2016

4



34

4-4 - 3-2

4-4 -

778.9 1286.9

15.9

8.1%

12.5%

2016

3-2
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4

3S

ZY-3

ZY-3

ARCGIS

1

GB/T21010-2017

12 3-1

3-1

hm2 % hm2 %

1 514.59 42.71 0.57 24.64

2 201.44 16.72 0.43 18.43

3 18.96 1.57 0.02 1.00

4 49.26 4.09 0.28 11.93

5 27.70 2.30 0.95 40.67

6 0.76 0.06 / /

7 9.73 0.81 / /

8 26.98 2.24 0.001 0.05

9 6.54 0.54 / /
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10 227.87 18.91 0.07 2.85

11 120.21 9.98 0.01 0.43

12 0.89 0.07 / /

1204.93 100.00 2.33 100.00

3-1

61.62% 16.72% 9.98%

3-1

65.31% 18.43%

11.936%

2

3-2

3-2

hm2 % hm2 %

1 244.55 20.30 0.21 9.00

2 258.66 21.47 0.36 15.64

3 11.39 0.94 / /

4 201.44 16.72 0.43 18.43

5 19.85 1.65 0.02 1.00

6 49.26 4.09 0.28 11.93

7 227.87 18.91 0.07 2.85

8 120.21 9.98 0.01 0.43

9 65.17 5.41 0.95 40.72

10 6.54 0.54 / /

1204.93 100.00 2.33 100.00

3-2
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60.38%

16.72% 9.98%

3-2

46.00%

9.00% 2.85%

2021

9

3

---

HJ1166---2021

12

3-3

3-3

hm2 % hm2 %

1 11.39 0.94 / /

2 244.55 20.30 0.21 9.00

3 258.66 21.47 0.36 15.64

4 201.44 16.72 0.43 18.43

5 18.96 1.57 0.02 1.00

6 4.99 0.41 / /

7 1.55 0.13 / /
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8 348.08 28.89 0.08 3.28

9 49.26 4.09 0.28 11.93

10 27.70 2.30 0.95 40.67

11 37.47 3.11 0.01 0.05

12 0.89 0.07 / /

1204.93 100.00 2.33 100.00

3-3

70.66%

16.72%

3-3

74.74%

11.93%

4

2022

9

IA 5

Cyclobalanopsisglauca Daphniphylumoblongum

Cornuscapilata

Acercinnamomifolium) Prunuswilsonii 1000
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Populusadenopoda

Sterculiaeuosma

Tirpitziasinensis Caesalpimiakwangiensis

Alchorneatreioides Derriscavaleriei

Mucunabridwoodianna Millettiacosperma

Avenafalua

5

Rattusnitidus

Rattusnitidus Micromysminutus Rattusnorvegicus

Musmusculus Streptopelia.Orientalis

Alcedoatthis Hirundorestcagutturalis

Picapica.sericea PassermontanusmalaccensisDubois

Parusmajorcommixtu Hirundodaurica

Passerrutilans PassermontanusSaturatus

Pradoxorniswebbianusstresemanni

GB3095-2012 2018
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2021 2021 12

GB3095-2012

2021 GB3095-2012

GB

3095-2012 2018

2021 2021

3 8 100%

: 7

I

37.5% 37.5 I

50.0% 38.9 12.5%

1.4 V V

GB3838-2002

1

1

1

220kV N1~N4

N8

2
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1 N14~N16

220kV 220kV

1 N17 220kV

3

8

N5~N7 N9~N13

HJ24-2020 HJ2.4-2021

3-4

3-4

N1 220kV

220kVN2 220kV

N3 220kV

N4 220kV

N5

N6

N7

N8 #20~#21

N9

N10

N11

N12

N13

N14 220kV

N15 220kV 220kV

N16 220kV

N17 220kV 220kV
220kV
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2

2023 2 22

220kV

1

3-5

3-5

HJ
681-2013

GZKL-DC
FS-001

SEM-600 D-I477
202211010072
202211010063
202211010067

2023.1
2.06

GB3096-20
08

GZKL-ZSJ
-003

AWA622
8+

003204
20

519129215-002
2023.1
0.28

2

3-6

% KPa

02 22 6.4 72 93.31

3

4

3-7

3-7 dB(A)

N1 220kV 51.6 45.6

N2 220kV 50.7 46.4
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N3 220kV 52.2 44.7

N4 220kV 49.8 43.6

N5 51.7 47.1

N6 53.2 43.7

N7 50.4 44.4

N8 #20~#21 55.7 42.9

N9 52.6 45.2

N10 49 44.7

N11 53.3 43.6

N12 51.6 46.2

N13 52.4 42.5

N14 220kV 53.2 43.8

N15 220kV 220kV 54.8 45

N16 220kV 52.7 42.5

N17 220kV 220kV 52.1 44.1

3

3-7 220kV

49.8~52.2dB A 43.6~45.6dB

A GB12348-2008 2

220kV 53.2dB A

43.8dB A 220kV

52.7dB A 42.5dB A 220kV

54.8dB A 45.0dB A 220kV

220kV 52.1dB A

44.1dB A

GB12348-2008 2

220kV 1 55.7dB

A 42.9dB A 220kV 8

49.0~53.3dB A

42.5~47.1dB A

GB3096-2008 2
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220kV

1

220kV

17 1.5m

0.34V/m~910.49V/m GB8702-2014

4000V/m

2

220kV

17 1.5m

0.0051 T~0.7087 T GB8702-2014

100 T

2022 12 2 <

>

2022 342

220kV 220kV

2015

1

1

2

3

4
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5

2

1

2

3

4

5

HJ24-2020

1

1 220kV 40m

2 5m

3 40m

2

1 220kV 200m

2 40m

3

1 220kV 500m

2 300m

1

GB3095-2012

2
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GB3838-2002

3

GB3096-2008 2

4

GB8702-2014 4kV/m

100 T

5

3-8

3-9 3-3

3-8

m

220kV
500m

300m
19.12km

0.22km 18.9km 63

300m

465m

530m GB3838-2002

220kV
220kV 200m

40m

8
GB3096-2008 2
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220kV
40m

40m
5m

8
GB8702-2014

4kV/m
100 T

3-9

1

220k
V

3
12 2F

6m 15m
E B
N

2 1 4
3F

11m 28m
E B
N

3 1 4
3F

10m 35m
E B
N

4 1 4
1F

4m 40m
E B
N

5 1 4
1F

4m 40m
E B
N

6 1 4
2F

7m 22m
E B
N

7 1 4
1F

4m 37m
E B
N

8 1 4
2F

7m 38m
E B
N

E� B� N�
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#1

#2

#3



49

#4

#5

#6

#7



50

#8
3-4

1 GB3838-2002

2 GB3095-2012

DB52-1699-2022 1

3 220kV 220kV

GB3096-2008 2

GB3096-2008

2

4

1

GB16297-1996 2

DB52-1700-2022 1

2

GB12523-2011 220kV

GB12348-2008 2

3
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GB18599-2020 GB18597-2001

4 GB8702-2014

4kV/m 100 T

10kV/m
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4-1

4-1 220kV

4-2 220kV

1

2 220kV

3

4 220kV

5
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1 220kV

220kV

A 80dB A ~100dB A

A 100dB A

1

A 80dB A

HJ2.4-2021

0 0( ) ( ) 20 lg( / )A AL r L r r r ................................... 1

LA r � dB

LA r0 �� r0 dB

r0�� m

r� m

0.1

1
10 lg 10 i

n
L

i
L ............................................... 2

Li� i

L�

n�

2
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A 100dB A 1

3m

3

A 80dB A 1

3m

A 80dB A 100dB A

1~100m 4-1

4-1 220kV dB(A)

m 1 5 10 20 30 40 50 70 100

80 66 60 54 51 48 46 43 40

88 82 78 73 70 67 66 63 60

68 62 58 53 50 47 46 43 40

4-1

80dB A 220kV 88dB

A

GB12523-2011 70dB A 55dB A

68dB A

GB12523-2011 70dB A

55dB A

GB12523-2011

220kV 6

2

5m 65~75dB
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A

GB12523-2011 12:00~13:00

22:00~06:00

3 220kV

220kV

220kV

50m
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220kV

220kV 220kV

4-2

4-2

/d t/d
t/d t

220kV 30 2.4 0.8 1.92 6 345.6

5 0.4 0.8 0.32 0.5 4.8

35 2.8 0.8 2.24 8 537.6

DB52/T725-2019 80L/ ·d

220kV

220kV

220kV

220kV 220kV
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1

220kV 220kV

2

3

465m
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4-3

E B N

4-3

220kV

220kV

1

220kV

220kV

E

B

N

220kV

~ 220kV 220kV

E B N

220kV
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2

220kV

220kV

70dB A

3

220kV 4 80L/d

0.32m3/d 0.85

0.272m3/d 99.28m3/a COD

350mg/L BOD5 200mg/L SS 120mg/L NH3-N 30mg/L

4

220kV

4 0.5kg/ ·d 2kg/d

220kV

5

2021

HW08 900-039-49 220kV

HW31

900-052-31

220kV

220kV
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220kV

220kV

1

50Hz

2

3

220kV

220kV

220kV

220kV

1 220kV

220kV

220kV

220kV

GB8702-2014 50Hz

4000V/m 100 T
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2 220kV

1

2B1X1-ZM2

6.5m 1.5m

6.393kV/m 6m

10kV/m 1.5m 42.54 T

100 T

2B1X1-ZM2

7.5m 1.5m

5.050kV/m 6m

34.929µT 4.5m 1

9.152kV/m 5m

73.327µT 4m 7.5m 2

286.743kV/m 5m

2462.004µT 5m

10.5m 3 12.677kV/m

117.106µT

1.5m~10.5m GB

8702-2014 4kV/m 7.5m 10.5m

GB8702-2014 100 T

2

I ~ II 220kV

GB8702-2014 4000V/m

100 T 220kV

GB8702-2014 4000V/m
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100 T

3

1 1 2

2 3 3

9m 10.5m 13.5m 16.5m

GB 8702-2014

4kV/m 100 T

3

220kV

220kV

65.62V/m 0.1461 T GB

8702-2014 4kV/m 100 T

220kV

220kV

1 220kV

1

HJ2.4-2021 9.2.1

CadnaA

220kV
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2

Adiv Aatm Agr

Abar Amisc

A A

1

LA(r)= LAw+Dc-A............................................ 1

A=Adiv+ Aatm+ Agr+ Abar+ Amisc

Dc� dB Lw

DI

4 sr D Dc=0dB

A� A 500 Hz

Adiv

Adiv

............................. 2

2

.............................................. 3

Lr

85°

Aatm

4

...................................... 4

� dB/km

Agr



64

A 5

.................................... 5

r� m

hm� m hm=F/r F�

Agr Agr �0�

Abar

6

..................... 6

i A LAi T

ti j A LAj T

tj Leqg

.................... 7

tj� T j s

ti� T i s

T� s

N�

M�

7 8

.......................... 8

3

220kV 24

220kV
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Adiv Aatm Agr Abar

Amisc

220kV

220kV 4-3

4-3 220kV

m

1 17 6 7.2

2 220kV 23.5 10 7.2

3 35kV 26.5 7.5 6.8

4 5 5 3.9

5 / / /

220kV 220kV

3C

2012 52 220kV A

70dB A 4-4

4-4

A /

1 #1 70dB A

220kV

4-5

4-5 dB A

#1 m

1 1m* 28 28 28

2 1m* 45 17 17

3 1m* 37 19 19

4 1m* 21 25 25
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*

4-5 220kV 1m

28dB A

GB12348-2008 2 60dB A 50dB A

2 220kV

1

2

220kV

220kV 9

4-6

4-6

220kV

220kV 220kV

19m /

220kV

3

A

4

GB3096-2008

AWA568800319523 4-7

4-7

AWA5688 00319523 519027199 2021.5.27
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5

2021 3 16 ~2021 3 17

15.6~24.8 50~54 2.5~3.6m/s

19m

6

220kV

A 46dB A 47dB A A 39dB A

41dB A GB3096�2008 1

55dB A 45dB A

220kV

40m

(GB3096-2008) 2

3 220kV

220kV 1 220kV

GB12348-2008

2

4 30g/ �d 0.12kg/d

1 2000m3/h

3% 2h

0.0036kg/d 1.8g/h

0.9mg/m3

GB18483-2001
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2mg/m3

220kV

220kV

4 0.272m3/d

2m3 0.5m3/h

220kV

220kV 4

GB50229-2019

220kV

20%

100MVA

32t 0.88t/m3 28.16m3

220kV 53m3

GB50229-2019
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220kV

220kV

1

220kV

2

1

1

3

4

3

100~200m



70

1 220kV

1

220kV

2

3

GB18597-2001

2%

1m

10-7cm/s 2mm 2mm

10-10cm/s
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4

2014 12

29 220kV

2

HJ1113-2020 � � 4-8

4-8 HJ1113-2020

1
220kV

2

3

220kV
220kV 200m

4

5
0 0
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6

220kV

7

8
HJ 19

HJ1113-2020
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1

1

1

2

4.5m

3

2
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2

1

2

3

4

3
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220kV

4m/s

12:00~14:00 22:00~ 06:00
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220kV

220kV 220kV

220kV

1 220kV

1 220kV

2

2

1
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2

3 220kV 6.5m

10.5m

220kV 220kV 220kV

1 220kV 70dB A

2

GB3096-2008 2

0.9mg/m3

GB18483-2001 2.0mg/m3

220kV 4

220kV

220kV

220kV

2m3 0.5m3/h
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220kV

220kV

HJ607-2011 GB18597-2001

1

HJ681-2013

GB3096-2008 5-1

14

5-1

HJ681-2013
1

A GB3096-2008
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2017 4

HJ705-2020

2590 418 16.14%

5-2

5-2

2m3 7

12

15

220kV

220kV 11

30
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58

2m3

0.5m3/h 35

3

2

15

48

10

68

45

3

3

53

418

















88

220kV

2019

� �



220kV
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1

,

HJ24-2020

B



2

2.1

1 2014 4 24 2015 1 1

2 2018 12 29

3 2018 12 29

4 1998 1 7 2011

1 8

5

682 2017 6 21 2017 10 1

2.2

1 HJ2.1-2016

2 HJ24-2020

3 GB8702-2014

4 HJ681-2013

5 110kV~750kV GB50545 2010

6 DL/T5352-2018

7 GB50229-2019



3

3.1

HJ 24-2020 4.4 1

3.1

3.1

kV/m kV/m

T T

HJ 24-2020 4.4 1

3.2

GB 8702-2014

4kV/m 100 T 3.2

3.2

GB8702-2014 50Hz

4kV/m

10kV/m

100 T

3.3

HJ 24-2020 4.6

2

3.3



3.3

220kV 15m

3.4

HJ 24-2020 4.7 � 3

� 3.4

3.4

220kV

220kV 40m

40m

5m

3.5

HJ 24-2020 4.9 4.10

3

3

3.6

40m

3.5

3-3



3.5

1

220kV

3
12 2F

6m 15m

2 1 4 3F
11m 28m

3 1 4 3F
10m 35m

4 1 4 1F
4m 40m

5 1 4 1F
4m 40m

6 1 4 2F
7m 22m

7 1 4 1F
4m 37m

8 1 4 2F
7m 38m



4

4.1

4.2

220kV 1×200MVA

2×200MVA 1 200MVA

1 220kV 220kV 220kV

220kV 220kV 220kV

19.12km 0.22km 18.9km

220kV 1 220kV 220kV

4.1

4.1 220kV

220kV

1×200MVA

220kV 1 220kV

35kV 4 +
SVG

1×40Mvar 2×40Mvar

220kV
220kV GIS

× ×
=23.5m×10m×7.2m

35kV
2 1F 35kV

35kV

200MW 100MW ×



× =26.5m×7.5m×6.8m

1 1F × ×
=13.0m×5.0m×3.9m

1 2F
× × =17m×6m×7.2m

1 1F × × =18.5m 8.5m
4.5m

1 60m2

1
35kV 2

1 2m3

20%

53m3

1m3/h
1 0.5m3

1 × × =5m 5m 3.9m

220kV

220kV 220kV 220kV
+ 220kV

220kV 220kV 220kV
19.12km 0.22km

18.9km 63 31
32 2×JL/LB20A-240/30

OPGW-24B1-100
YJLW03-Z127/220-1 1000mm2

220kV
220kV 1

220kV
220kV

4.2.1 220kV

1

220kV 1 1 200MVA

220kV GIS SVG 1 40Mvar 220kV



1 35kV 2

2

4.2

4.2

1

SZ18-200000/220
200000kVA

230±8×1.25%/37kV
50Hz

YN d11
Ud%=14%

ONAF

2 220kV GIS

220kV
GIS 2000A
252kV 50kA 3s

125kA

220kV GIS 2000A
252kV 50kA 3s

125kA

20kV GIS 2000A
252kV 50kA 3s

125kA

3 35kV 35kV

4 220kV
35kV

5 220kV YH10W-204/532W 3

2

2

=17m 6m 7.2m

1

1 60m2



4m

9m 2018 GB50016-2014

2018

35kV SVG

3

1 35kV

2

4

20%

53m3



0.5m3/h 2m3

4.2.2 220kV

1 220kV 220kV +

220kV 220kV 220kV 220kV

19.12km 0.22km 18.9km

220kV 4.3

4.3 220kV

220kV 220kV 220kV
+

19.12km 18.9km +0.22km
63 31 32

10mm 2B1X1 2B1X1-ZM1
2B1X1-ZM2
2D2X1-JD 2B1X1-J1 2B1X1-J2 2B1X1-J3 2B1X1-J4
2B1X1-JD

2×JL/LB20A-240/30
OPGW-24B1-100

400mm
1220A

10mm
10% 50% 40%
30% 20% 50%

4544.5m2

YJLW03-Z127/220-1 1000mm2

450mm
0.5m

4.2.3 220kV

220kV 220kV 6 5

1 1

220kV

7 220kV 220kV

7E 1

1 220kV 418.5m2



5

2023 2 22

5.1

220kV

5.2

1.5m

5.3

HJ681-2013

5.4

5.1

5.1

SEM-600 D-I477
202211010072
202211010063
202211010067

2023.12.06

5.5

5.2

%RH kPa
2023.2.22 6.4 72 93.31

5.6

1

HJ24�2020

HJ 681�2013



1.5m

5.1



5.1 220kV



2

1 220kV

220kV 220kV 220kV

1

8 1

#20~#21 220kV 220kV

220kV

220kV 220kV

220kV

HJ24-2020



5.7

5.3

5.3

(V/m) ( T)

T1 220kV
107.849802°E 25.721169°N 0.34 0.0066

T2 220kV
107.850115°E 25.720756°N 0.42 0.0068

T3 220kV
107.849801°E 25.720265°N 0.58 0.0069

T4 220kV
107.849444°E 25.720761°N 1.01 0.0056

T5 107.853344°E 25.724617°N 2.71 0.0151
T6 107.850931°E 25.742182°N 4.54 0.0063
T7 107.856877°E 25.764579°N 7.74 0.0051
T8 #20~#21 107.856611°E 25.768560°N 0.44 0.0057
T9 107.856000°E 25.790471°N 0.47 0.0048
T10 107.859737°E 25.813071°N 6.92 0.0334
T11 107.867992°E 25.844683°N 0.37 0.0054

T12 107.887203°E
25.839124°N 0.34 0.0054

T13 107.897527°E 25.835249°N 1.17 0.0149

T14 220kV
107.898204°E 25.833232°N 910.49 0.7087

T15 220kV 220kV
107.898535°E 25.832751°N 65.62 0.1461

T16 220kV 107.899253°E 25.833308°N 154.01 0.6238

T17 220kV 220kV
107.896509°E 25.835102°N 104.71 0.0179

5.3 220kV

220kV 220kV

0.34~910.49V/m 0.0054~0.7087 T

GB8702-2014

4000V/m 100 T



5.8

220kV

GB8702-2014 50Hz

4000V/m 100 T



6

6.1

HJ24-2020

1 220kV

2 220kV

3 220kV

4 220kV

6.2 220kV

220kV 1×200MVA

220kV

1×240MVA
6.2.1

220kV 220kV

6.1

6.1

220kV 220kV

220kV 220kV
1×200MVA 1×240MVA

220kV 220kV

220kV 1 2 1



6858m2 12400m2

/ /

6.1 220kV 220kV

220kV

220kV

220kV 110kV

110kV

220kV

6.1 6.2

220kV 220kV

6.1



6.2

6.2.2

1

6.2

2021.7.27 2021.7.28 2021.7.29

220kV

1#



31.7~34.7 30.6~35.3 32.4~35.2
% 68.7~72.4 68.4~72.7 68.7~76.0

m/s 0.17~0.89 1.48~2.41 0.24~1.37

2

6.3

6.3

NBM-550 000WX50637/G-0593
CEPRI-DC JZ

-2020-042
2021-09-27

3

6.4

6.4
kV A MW Mvar

1# 230.46 16.29 6.8 0.97
220kV I 2021.7.27 230.71 27.50 11.63 0.72

220kV I
2021.7.28 230.23 14.29 1.02 4.90

2021.7.29 228.67 13.88 1.13 4.37

4

6.3

5

6.5 8



6.5 220kV

V/m T

1 5m 193.9 0.033

2 5m 2.1 0.014

3 5m 31.3 0.019

4 5m 58.7 0.035

5 10m 34.3 0.023

6 15m 25.6 0.022

7 20m 17.8 0.021

8 25m 11.5 0.021

9 30m 8.9 0.021

10 35m 6.1 0.021

11 40m 5.4 0.021

12 45m 4.2 0.021

13 50m 3.5 0.021

220kV
220kV

6.5 220kV

2.1~193.9 V/m 0.014~0.035

T 3.5~58.7 V/m

0.021~0.035 T 5m

GB8702-2014 50Hz 4000V/m

100 T

6.2.3

220kV

220kV



220kV

6.2.4

220kV

220kV

220kV

GB8702-2014 50Hz

4000V/m 100 T

6.3 220kV

220kV

220kV 65.62V/m

0.1461 T GB 8702-2014 4kV/m 100 T

220kV

220kV

220kV 220kV

GB8702-2014 4kV/m 100 T

6.4

6.4.1

1

HJ 24-2020 C D
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6.4.2

220kV

2B1X1-ZM2

6.6

6.6
220kV

2B1X1-ZM2

2×JL/LB20A-240/30

400mm
276mm2

21.6mm
1220A

6.5m
7.5m

0m 50m 1m
1.5m



6.4 2B1X1-ZM2

6.4.3

6.4.3.1

10kV

1.5m 4kV

1.5m 4.5m 7.5m 10.5m

1m 50m

6.7~ 6.8 6.5~ 6.8



6.7 2B1X1-ZM2

m

10kV 4kV
6.5m 7.5m

m

1.5 1.5 4.5 1 7.5 2 10.5 3

-50 0.104 0.104 0.104 0.103 0.102
-49 0.108 0.109 0.108 0.107 0.106
-48 0.113 0.113 0.113 0.111 0.110
-47 0.117 0.118 0.117 0.116 0.114
-46 0.122 0.123 0.122 0.121 0.119
-45 0.128 0.128 0.128 0.126 0.125
-44 0.133 0.134 0.133 0.132 0.130
-43 0.140 0.140 0.140 0.138 0.136
-42 0.146 0.147 0.146 0.145 0.142
-41 0.153 0.154 0.153 0.152 0.149
-40 0.161 0.162 0.161 0.159 0.157
-39 0.169 0.171 0.170 0.168 0.165
-38 0.178 0.180 0.179 0.177 0.173
-37 0.187 0.190 0.189 0.186 0.183
-36 0.198 0.201 0.199 0.197 0.193
-35 0.209 0.213 0.211 0.209 0.204
-34 0.222 0.226 0.224 0.221 0.217
-33 0.235 0.240 0.239 0.235 0.230
-32 0.251 0.257 0.255 0.251 0.245
-31 0.268 0.275 0.273 0.268 0.262
-30 0.287 0.295 0.293 0.288 0.280
-29 0.308 0.318 0.315 0.310 0.301
-28 0.332 0.343 0.340 0.334 0.324
-27 0.359 0.373 0.369 0.362 0.351
-26 0.391 0.406 0.402 0.394 0.380
-25 0.427 0.445 0.440 0.430 0.415
-24 0.469 0.490 0.485 0.473 0.454
-23 0.518 0.543 0.536 0.522 0.499
-22 0.577 0.605 0.597 0.579 0.552
-21 0.647 0.678 0.669 0.647 0.613
-20 0.730 0.766 0.754 0.728 0.686
-19 0.832 0.870 0.857 0.825 0.772
-18 0.956 0.996 0.981 0.942 0.875
-17 1.108 1.148 1.131 1.084 1.000
-16 1.297 1.332 1.316 1.261 1.152
-15 1.531 1.554 1.544 1.481 1.340
-14 1.823 1.822 1.827 1.761 1.576
-13 2.186 2.144 2.183 2.124 1.875
-12 2.635 2.525 2.631 2.605 2.262
-11 3.182 2.966 3.202 3.264 2.771
-10 3.830 3.458 3.932 4.211 3.454
-9 4.562 3.977 4.864 5.665 4.384
-8 5.321 4.470 6.031 8.148 5.654
-7 5.989 4.859 7.378 13.282 7.323
-6 6.393 5.050 8.615 29.902 9.244
-5 6.368 4.963 9.152 286.743 10.886
-4 5.858 4.578 8.664 27.798 11.748



-3 4.968 3.953 7.583 15.609 12.028
-2 3.916 3.217 6.510 11.498 12.226
-1 2.989 2.569 5.776 9.743 12.515
0 2.589 2.294 5.517 9.231 12.677
1 2.989 2.569 5.776 9.743 12.515
2 3.916 3.217 6.510 11.498 12.226
3 4.968 3.953 7.583 15.609 12.028
4 5.858 4.578 8.664 27.798 11.748
5 6.368 4.963 9.152 286.743 10.886
6 6.393 5.050 8.615 29.902 9.244
7 5.989 4.859 7.378 13.282 7.323
8 5.321 4.470 6.031 8.148 5.654
9 4.562 3.977 4.864 5.665 4.384
10 3.830 3.458 3.932 4.211 3.454
11 3.182 2.966 3.202 3.264 2.771
12 2.635 2.525 2.631 2.605 2.262
13 2.186 2.144 2.183 2.124 1.875
14 1.823 1.822 1.827 1.761 1.576
15 1.531 1.554 1.544 1.481 1.340
16 1.297 1.332 1.316 1.261 1.152
17 1.108 1.148 1.131 1.084 1.000
18 0.956 0.996 0.981 0.942 0.875
19 0.832 0.870 0.857 0.825 0.772
20 0.730 0.766 0.754 0.728 0.686
21 0.647 0.678 0.669 0.647 0.613
22 0.577 0.605 0.597 0.579 0.552
23 0.518 0.543 0.536 0.522 0.499
24 0.469 0.490 0.485 0.473 0.454
25 0.427 0.445 0.440 0.430 0.415
26 0.391 0.406 0.402 0.394 0.380
27 0.359 0.373 0.369 0.362 0.351
28 0.332 0.343 0.340 0.334 0.324
29 0.308 0.318 0.315 0.310 0.301
30 0.287 0.295 0.293 0.288 0.280
31 0.268 0.275 0.273 0.268 0.262
32 0.251 0.257 0.255 0.251 0.245
33 0.235 0.240 0.239 0.235 0.230
34 0.222 0.226 0.224 0.221 0.217
35 0.209 0.213 0.211 0.209 0.204
36 0.198 0.201 0.199 0.197 0.193
37 0.187 0.190 0.189 0.186 0.183
38 0.178 0.180 0.179 0.177 0.173
39 0.169 0.171 0.170 0.168 0.165
40 0.161 0.162 0.161 0.159 0.157
41 0.153 0.154 0.153 0.152 0.149
42 0.146 0.147 0.146 0.145 0.142
43 0.140 0.140 0.140 0.138 0.136
44 0.133 0.134 0.133 0.132 0.130
45 0.128 0.128 0.128 0.126 0.125
46 0.122 0.123 0.122 0.121 0.119
47 0.117 0.118 0.117 0.116 0.114
48 0.113 0.113 0.113 0.111 0.110
49 0.108 0.109 0.108 0.107 0.106
50 0.104 0.104 0.104 0.103 0.102



6.5 1.5m

6.6 7.5m 4.5m



6.7 7.5m 7.5m

6.8 7.5m 10.5m

6.8 2B1X1-ZM2

m

6.5m 7.5m
m

1.5 1.5 4.5 1 7.5 2 10.5 3

-50 1.040 1.034 1.049 1.057 1.058
-49 1.083 1.076 1.093 1.101 1.102
-48 1.128 1.121 1.139 1.148 1.149
-47 1.176 1.168 1.188 1.198 1.199
-46 1.227 1.219 1.240 1.251 1.252



-45 1.282 1.273 1.296 1.308 1.309
-44 1.340 1.330 1.356 1.369 1.370
-43 1.403 1.392 1.420 1.434 1.435
-42 1.469 1.458 1.488 1.505 1.505
-41 1.541 1.528 1.562 1.580 1.580
-40 1.618 1.604 1.641 1.661 1.662
-39 1.701 1.686 1.727 1.749 1.749
-38 1.791 1.773 1.819 1.843 1.844
-37 1.888 1.868 1.919 1.946 1.947
-36 1.993 1.971 2.028 2.058 2.058
-35 2.107 2.082 2.146 2.179 2.180
-34 2.230 2.203 2.274 2.312 2.313
-33 2.365 2.335 2.415 2.457 2.458
-32 2.513 2.478 2.569 2.617 2.617
-31 2.674 2.635 2.738 2.793 2.793
-30 2.852 2.808 2.925 2.987 2.987
-29 3.048 2.997 3.131 3.203 3.203
-28 3.265 3.206 3.360 3.443 3.442
-27 3.505 3.438 3.616 3.711 3.710
-26 3.772 3.695 3.901 4.012 4.011
-25 4.072 3.981 4.222 4.353 4.350
-24 4.407 4.301 4.585 4.739 4.734
-23 4.786 4.660 4.996 5.179 5.173
-22 5.214 5.065 5.466 5.685 5.675
-21 5.702 5.524 6.006 6.271 6.256
-20 6.261 6.045 6.630 6.954 6.932
-19 6.903 6.641 7.357 7.759 7.726
-18 7.647 7.325 8.212 8.715 8.666
-17 8.515 8.114 9.226 9.866 9.791
-16 9.532 9.028 10.442 11.269 11.153
-15 10.734 10.092 11.917 13.008 12.824
-14 12.163 11.335 13.730 15.204 14.905
-13 13.872 12.790 15.991 18.043 17.541
-12 15.924 14.492 18.858 21.820 20.942
-11 18.389 16.474 22.556 27.034 25.420
-10 21.333 18.753 27.407 34.600 31.439
-9 24.789 21.317 33.844 46.379 39.666
-8 28.697 24.091 42.334 66.822 50.941
-7 32.822 26.918 52.957 109.799 65.828
-6 36.706 29.556 64.206 250.952 83.103
-5 39.783 31.743 72.049 2462.004 98.088
-4 41.680 33.309 73.327 246.101 106.309
-3 42.465 34.251 69.991 143.386 109.507
-2 42.547 34.712 65.810 109.777 112.066
-1 42.387 34.888 62.870 95.942 115.358
0 42.298 34.929 61.847 92.016 117.106
1 42.387 34.888 62.870 95.942 115.358
2 42.547 34.712 65.810 109.777 112.066
3 42.465 34.251 69.991 143.386 109.507
4 41.680 33.309 73.327 246.101 106.309
5 39.783 31.743 72.049 2462.004 98.088
6 36.706 29.556 64.206 250.952 83.103
7 32.822 26.918 52.957 109.799 65.828
8 28.697 24.091 42.334 66.822 50.941
9 24.789 21.317 33.844 46.379 39.666



10 21.333 18.753 27.407 34.600 31.439
11 18.389 16.474 22.556 27.034 25.420
12 15.924 14.492 18.858 21.820 20.942
13 13.872 12.790 15.991 18.043 17.541
14 12.163 11.335 13.730 15.204 14.905
15 10.734 10.092 11.917 13.008 12.824
16 9.532 9.028 10.442 11.269 11.153
17 8.515 8.114 9.226 9.866 9.791
18 7.647 7.325 8.212 8.715 8.666
19 6.903 6.641 7.357 7.759 7.726
20 6.261 6.045 6.630 6.954 6.932
21 5.702 5.524 6.006 6.271 6.256
22 5.214 5.065 5.466 5.685 5.675
23 4.786 4.660 4.996 5.179 5.173
24 4.407 4.301 4.585 4.739 4.734
25 4.072 3.981 4.222 4.353 4.350
26 3.772 3.695 3.901 4.012 4.011
27 3.505 3.438 3.616 3.711 3.710
28 3.265 3.206 3.360 3.443 3.442
29 3.048 2.997 3.131 3.203 3.203
30 2.852 2.808 2.925 2.987 2.987
31 2.674 2.635 2.738 2.793 2.793
32 2.513 2.478 2.569 2.617 2.617
33 2.365 2.335 2.415 2.457 2.458
34 2.230 2.203 2.274 2.312 2.313
35 2.107 2.082 2.146 2.179 2.180
36 1.993 1.971 2.028 2.058 2.058
37 1.888 1.868 1.919 1.946 1.947
38 1.791 1.773 1.819 1.843 1.844
39 1.701 1.686 1.727 1.749 1.749
40 1.618 1.604 1.641 1.661 1.662
41 1.541 1.528 1.562 1.580 1.580
42 1.469 1.458 1.488 1.505 1.505
43 1.403 1.392 1.420 1.434 1.435
44 1.340 1.330 1.356 1.369 1.370
45 1.282 1.273 1.296 1.308 1.309
46 1.227 1.219 1.240 1.251 1.252
47 1.176 1.168 1.188 1.198 1.199
48 1.128 1.121 1.139 1.148 1.149
49 1.083 1.076 1.093 1.101 1.102
50 1.040 1.034 1.049 1.057 1.058



6.9 1.5m

6.10 7.5m 4.5m



6.11 7.5m 7.5m

6.12 7.5m 10.5m

6.4.3.2

2B1X1-ZM2

6.5m 1.5m

6.393kV/m 6m

10kV/m

1.5m 42.54 T 100 T



2B1X1-ZM2

7.5m 1.5m 5.050kV/m

6m 34.929µT

4.5m 1 9.152kV/m

5m 73.327µT

4m 7.5m 2 286.743kV/m

5m 2462.004µT

5m 10.5m 3 12.677kV/m

117.106µT

1.5m~10.5m GB

8702-2014 4kV/m 7.5m 10.5m

GB8702-2014 100 T

6.4.3.3

1

� 6.7 6.8 220kV

7.5m 1.5m 4.5m 1 7.5m

2 10.5m 3 7.5m 2 10.5m

3

6.9

















6.5

6.6

2

� 6.9 220kV 1

1 2 2 3 3

9m 10.5m 13.5m 16.5m

GB

8702-2014 4kV/m 100 T



6.4.3.4
1

110kV 750kV GB50545-2010 220kV

7.5m

220kV

7.5m

2B1X1-ZM2

2

6.10







3

6.10

GB8702-2014 4000V/m 100 T

6.9

6.4.3.5

1

2B1X1-ZM2

6.5m 1.5m

6.393kV/m 6m

10kV/m

1.5m 42.54 T 100 T

2B1X1-ZM2

7.5m 1.5m 5.050kV/m

6m 34.929µT

4.5m 1 9.152kV/m

5m 73.327µT

4m 7.5m 2 286.743kV/m

5m 2462.004µT

5m 10.5m 3 12.677kV/m

117.106µT

1.5m~10.5m GB

8702-2014 4kV/m 7.5m 10.5m

GB8702-2014 100 T

2

1 1 2 2

3 3

9m 10.5m 13.5m 16.5m



GB 8702-2014 4kV/m 100 T

3

GB8702-2014

4kV/m 100 T

6.5

6.5.1

[C] 2009 [A]

6.5.2

I ~ II 220kV

6.11

I ~ II

220kV 220kV

1 2



0.7m 1.0m 0.7m

I ~ II 220kV

6.5.3

220kV

lm 5m

6.12

6.12

/ EHP-50F/NBM-550 XDdj2020-01473 2021.5.14

:2021 3 16 -2021 3 17

15.6~24.8 50~54%RH 2.5~3.6m/s

220kV 228.75kV 67.01A

220kV 228.68kV 78.00A

HJ681-2013

6.13



6.13

V/m T

220kV

220kV

386.6 1.113

380.2 0.9683

1m 373.2 0.8404

2m 368.4 0.7497

3m 361.1 0.6079

4m 355.8 0.4835

5m 348.1 0.3935

6.5.4

6.14

386.6V/m 1.113 T

GB8702-2014

4000V/m 100 T



7
7.1

7.1.1

1

2

7.1.2

1

2

3 220kV 1 1 2

2 3 3

9m 10.5m 13.5m 16.5m

4
7.2

1

2

3

4

4

5



6



- 55 -

8

8.1

220kV

220kV 220kV

0.34~910.49V/m 0.0054~0.7087 T

GB8702-2014

4000V/m 100 T

8.2

8.2.1 220kV

220kV

220kV

220kV

GB8702-2014 50Hz

4000V/m 100 T

8.2.2 220kV

220kV

220kV 65.62V/m

0.1461 T GB 8702-2014 4kV/m 100 T

220kV

220kV

220kV 220kV



- 56 -

GB8702-2014 4kV/m 100 T

8.2.3

1

2B1X1-ZM2

6.5m 1.5m

6.393kV/m 6m

10kV/m

1.5m 42.54 T 100 T

2B1X1-ZM2

7.5m 1.5m 5.050kV/m

6m 34.929µT

4.5m 1 9.152kV/m

5m 73.327µT

4m 7.5m 2 286.743kV/m

5m 2462.004µT

5m 10.5m 3 12.677kV/m

117.106µT

1.5m~10.5m GB

8702-2014 4kV/m 7.5m 10.5m

GB8702-2014 100 T

2

1 1 2 2

3 3

9m 10.5m 13.5m 16.5m

GB 8702-2014 4kV/m 100 T



- 57 -

3

GB8702-2014

4kV/m 100 T

8.2.4

I ~ II 220kV

GB8702-2014 4kV/m

100 T

8.3

1

2

3

8.4


