






  
 
 

  

SW  SE  

  

8   

  

  
 
 
 
 
 
 



 
 

  

7  6  

  

5  5  

  

4  1 110kV  
 



 

 

 

 

1. —— 30

 

2. ——

 

3. ——  

4. ——  

5. ——

 

6. ——

 

7. ——

 

8. ——  

 
 

 
 
 
 
 



 

~ 1 ~ 

 

 2000
110kV  

  

    

  

 18623582977  -  718100 

  

   2010
1548  

 ■ □ □  
 D4420  

 
( ) 

1099.71  
( ) 

- 

 
( ) 

200 
( ) 

15 
 

7.5% 

 
( ) 

-  2017 12  

 

 

2000

2000t/d 100 t/a 80 21290kW

110kV  

2000 2012

2013 3 3

2000

2013 39

35kV 1 110kV 2016 12



 

~ 2 ~ 

2000

2017 5 26

2000

2017 215

2017 1235 2017 11 18

2000

2000

 

1 1

2018 3 5

2018 31 2018 12

28 9

44

181 500

330 100

110kV

 

2000 110kV  

110kV 2000

2000

2017 215

110kV

2000



 

~ 3 ~ 

110kV

110kV

 

 

2000 110kV

110.205913° 37.734413° 110kV

110kV -

110kV 110.217650°

37.736160°

1 2  

 

1  

2005 12 2

2005 40

 

2013 21

2011 2013 10

 

2  

  

2016 2030

2014 2030 1  

 
 
 
 
 
 
 
 
 
 
 



 

~ 4 ~ 

1     
    

2016
2030  

—
330kV

110kV

 

110kV

110kV  
 

 

—

45

35kV -
10kV

 

110kV
110kV

110kV

 

 

2014 2030
 

 

 

110kV
110kV

110kV

 

 

2008 135
 

  

 

  

2017 3

 



 

~ 5 ~ 

  

2  

2     

3  

3  

 
 
 
 
 



 

~ 6 ~ 

3    “ ”  
“

”   

   

 

110kV

GB 8702-2014
4kV/m 100μT  

110kV
GB12348-2008 3

GB 3096-2008 3 4a  
 

 

   

 
  

4  

  

500m

2000m

 

  

300m

2000m

 

2014 2030 4  



 

~ 7 ~ 

 

1  

110kV

110kV 4 5  

4     
   

110kV

 

  / 

 110.205913
37.734413  

/ 

 

 

2F  
1 10kV KYN28  
2 110kV 1 SF6

GIS 2  
493.82m2 897.92m2 

 

 
2 2×10MVA

  

 

110kV 1 GIS
  

10kV 10kV 6 1 PT
1   

 
1099.71m2

493.82m2 / 

 

   

   
 1   

 

   
   

  / 

  1 30m3  

 
 
 
 
 
 
 
 
 
 
 



 

~ 8 ~ 

5     
   

110kV

110kV

 

  / 

 

110kV
110.217650 37.736160

110.205913
37.734413  

/ 

 1.624km   

 LGJ-300/20  / 

 GJ-80 OPGW-24  / 

 8 5 3   

 152m2 / 

2  

110kV 110kV  

 110kV  

110kV 1 2×10MVA 110kV 1

2 10kV 6 6  

6    110kV  
   

1  2×10MVA 

2  1  
3 10kV  6  
4  2400+900+900+900+900=6000kVAR 

  

5

6  

  

2 10MVA

SZ11-10000/110 110±8×1.25%/10.5kV  

  

110kV 110kV 1

1 PT 110kV



 

~ 9 ~ 

110kV SF6 GIS  

10kV 6 1 PT 10kV

1 6000kVAR 10kV 10kV

 

  

10kV 6000kVAR 1 10kV

10kV  

  

1 2F 493.82m2 897.92m2  

1 10kV KYN28 2

110kV 1 SF6 GIS 2

7

8  

  

1 30m3

 

 110kV  

 

 110kV 110kV

1.624km  

  

110kV

 

  

110kV 1 2

3 7 8

110kV  

2  

 



 

~ 10 ~ 

  

110kV 110kV

LGJ-300/20 OPGW-24  

  

8 5 3

152m2  

 

 

 

2017 6 2017 12

 

 

200 15 7.5%

7  

7     

   
 

 
 
 

 
 

 
   

 

 
 

— — — — — 
  

 
— — — — — — 

  

 

   2.0 0.5 — 

 

 

  30m2  9.0 1.0 — 

   
2.0 0.5  

 
1 2

 
— — — 

 

  — — — 
 

 
13.0 2.0 — — — 

15.0 — — 
 



 

~ 11 ~ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

~ 12 ~ 

 

 

 

109°49′ 110°29′ 37°39′ 38°5′ 1212km2

59km 47km 210 19km  

 

2km

5km 454.81hm2 100

20 20 12

40 LNG 20 LNG 30

7 2000

100

1065m  

 

2 5

9

 

GB18306-2015 A

0.05g  

 

8.5



 

~ 13 ~ 

38.2 (1961 6 13 ) -25.5 (1984 12 23 )

451.6mm 704.8mm 186.1mm

7 9 64%

2.1m/s 15m/s

162d  

 

  

1.92km

2.11km  

491km

385km 30260km2 14

1.536 108m3 1.18 108m3 48.8m3/s

880m 1.8 1964 2003

32.03m3/s 56.98m3/s(1964 ) 21.20m3/s 1999

1.01 109m3 8.770 107t  

  

 

  

4 10m 3 10m 17m

30

100m

0.05 1m3/h  

  

5 17m

18.6 21.15m 61 389t/d 374 915t/d



 

~ 14 ~ 

4.38m 82t/d

342.856t/d  

  

20 80m 100m

 

1

 

 

 

 

1.435 106 6

10

13 33  

 

 

 

 

60%  



 

~ 15 ~ 

 

 HJ2.1-2016

 



 

~ 16 ~ 

 

 

 

 

1  

2018 3 20  HJ24-

2014 HJ681-2013

XAZC-

JC-2018-054  

5m

110kV 8 2  

  

110kV 0.28 215.73V/m

0.0487 0.0909μT 0.39V/m

0.0092μT

GB 8702-2014 4kV/m

100μT  

  

110kV - 110kV

499.55V/m 0.3739μT 110kV -

0.60 8.83V/m 0.0092

0.0176μT GB 

8702-2014 4kV/m 100μT  



 

~ 17 ~ 

 

2  

 HJ2.4-2009

GB3096-2008 GB12348-2008

2000

2017 9 19 9 20

 

1m

110kV

8  

2018 3 20  

A  

  

8  

8        dB(A) 

   
  

    

110kV
 

 

110kV  56.0 44.1 / / 
110kV  59.2 47.2 / / 
110kV  59.4 42.7 / / 
110kV  56.3 41.4 / / 

  41.8 39.0 / / 

  

 
2017.9.19 53.1 52.9 65 55 
2017.9.20 57.6 49.0 65 55 

 
2017.9.19 63.5 53.8 65 55 
2017.9.20 60.5 50.1 65 55 

 
2017.9.19 62.0 48.0 65 55 
2017.9.20 54.3 46.2 65 55 

 
2017.9.19 58.5 47.0 65 55 
2017.9.20 58.8 47.9 65 55 

8 53.1

62.0dB(A) 46.2 53.8dB(A)



 

~ 18 ~ 

GB12348-2008 3

56.0 59.4dB(A) 41.4 47.2dB(A)

41.8dB(A) 39.0dB(A)  

  

110kV 6

9  

9        dB(A) 

   
  

    

110kV
-  

 
110kV
 

38.4 37.2 65 55 

 
 42.7 38.2 70 55 

 41.7 39.7 70 55 
10    110kV - 3# 4#     dB(A) 

  
  

    
1 0m  45.1 41.0 70 55 
2 1m  43.2 39.7 70 55 
3 2m  40.3 38.4 70 55 
4 3m  43.5 40.3 70 55 
5 4m  45.4 40.8 70 55 
6 5m  44.4 40.3 70 55 
7 6m  41.1 39.2 70 55 
8 7m  39.8 38.3 70 55 
9 8m  41.4 39.3 70 55 

10 9m  44.3 40.5 70 55 
11 10m  45.4 40.6 70 55 
12 15m  42.6 39.9 70 55 
13 20m  42.5 40.0 70 55 
14 25m  43.3 39.4 70 55 
15 30m  45.2 40.4 70 55 
16 35m  42.4 39.8 70 55 
17 40m  44.4 40.2 65 55 
18 45m  44.0 39.9 65 55 
19 50m  43.2 39.7 65 55 

9

41.7 42.7dB(A) 38.2 39.7dB(A) GB 

3096-2008 4a 110kV



 

~ 19 ~ 

38.4dB(A) 37.2dB(A)

GB 3096-2008 3  

10

39.8 42.4dB(A) 38.3 41.0dB(A) GB 3096-2008

3 4a  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

~ 20 ~ 

 

110kV

 

 

 

 30m

30m

30m 300m

 

11 2 6  

11     

 
 
 

    
m  

 

110kV

 
 

 
 

 
60
 

N 28 
GB8702-2014  

GB3096-2008 3
 

110kV

 

 

 

 
 

20
 

N 23.5 
GB8702-2014

GB3096-2008 4a
 

 
 

1  N 4 

 
 

 
 

GB15618-1995
 

 

  



 

~ 21 ~ 

 

 
 
 
 
 
 

 

2000

110kV

2018 17 2  

1  

GB3095-2012  

2  

GB3838-2002

 

3  

GB8702-2014

 

4  

GB3096-2008 3 4a  

12  

12     
    

GB8702-2014  
50Hz 

 4kV/m 

 100μT 

GB3096-2008  

 
dB A  

  

3  65 55 

4a  70 55 
 

 

 

 

 

 

 

 

 



 

~ 22 ~ 

 
 
 
 
 
 
 

 

1  

GB8702-2014 1

4kV/m

100μT

50Hz 10kV/m 100μT

 

2  

GB12348-2008

3 65dB A 55dB A  

3  

GBl8597-2001

 

13  

13     

     

GB8702-
2014  

50Hz 

 4kV/m 
50Hz

10kV/m
100

T  
 100μT 

GB12348-
2008  

 
dB A  

 
  

3  65 55 / 
 

 
 
 
 
 
 

 

  



 

~ 23 ~ 

 

 

1 110kV  

 

1  

 

1     

2 110kV  

2  

 

2     

 



 

~ 24 ~ 

 

 

 

2000

2000

 

 

 

 

1  

50Hz  

 

2  

 

3  

110kV  

4  

 

2016



 

~ 25 ~ 

HW08 900-220-08

 

2 10.7t

1 30m3

 

110kV  

5  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

~ 26 ~ 

 
   

    
( ) 

 
( ) 

 
 
 
 
 

/ / / / 

 
 
 
 

/ / / / 

 
 
 
 
 

   
 

  /  

  

 
 

4kV/m 
100μT 

 

 

 



 

~ 27 ~ 

 

 

 

2000

2000

 

7

 

  
7  5  

  
4  1  

 

 

 



 

~ 28 ~ 

 

2017 12

 

 

 HJ 24-2014

HJ 681-2013

 

5m

110kV 8

 

1  

110kV 0.28 215.73V/m

0.0487 0.0909μT 0.39V/m

0.0092μT 0.25 2.39V/m

0.0061 0.0546μT

GB 8702-2014

4kV/m 100μT  

2  

110kV - 110kV

499.55V/m 0.3739μT 110kV -

0.60 8.83V/m 0.0092

0.0176μT 29.04 495.85V/m

0.0104 0.0885μT

GB 8702-2014

4kV/m 100μT  

 



 

~ 29 ~ 

 

 HJ2.4-2009

GB3096-2008 GB12348-2008

 

53.1 62.0dB(A)

46.2 53.8dB(A) GB12348-2008 3

56.0 59.4dB(A)

41.4 47.2dB(A) 41.8dB(A)

39.0dB(A)  

39.8 45.4dB(A)

38.2 39.7dB(A) GB 3096-2008 4a

110kV 38.4dB(A)

37.2dB(A) GB 3096-2008 3

 

59.9 42.7dB(A) 38.3

41.0dB(A) GB 3096-2008 3 4a

 

 

 

 

1

 

10 20

1 /a



 

~ 30 ~ 

 

 

 

 

3-110kV GB50060-2008 5.5.2  

100kg

20%

100% 150mm

 

10.7t 895kg/m3 100%

11.96m3 30m3 3-110kV

GB50060-2008  

 

 

1  

1  

  

 

 

  

  



 

~ 31 ~ 

2  

 

14     
     

 
 

   
GB 

8702-2014  

 

 
 

30m
  

GB 
8702-2014  

A  30m   
GB3096-

2008 3 4a  

 

3  

31

 

  

  

  

  

  

 

 

 

  

 

 

 

 



 

~ 32 ~ 

 

4  

682 2017 10 1

 

5  

15  

15     
    

  
65dB(A) 
55dB(A) GB12348-

2008 3  

  30m3

 

3-110kV

GB50060-92  

 
110kV 110kV

30m  
4kV/m

100μT GB8702-2014  

 
 1  
  
  

 



 

~ 33 ~ 

 
 

 
 

 
( )    

 
 
 
 
 

/ / / / 

 
 
 
 

/ / / / 

 
 
 
 
 

  
 

  

    

 
 

GB12348-2008 3
GB 3096-2008 3

 
 
 
 
 

GB 8702-2014
4kV/m 100μT  

 

 

 

 

 

 

 

 

 

 

 



 

~ 34 ~ 

 
 

1  

  

2000

2000t/d 100 t/a 80 21290kW

1

110kV 1  

110kV 1 2 10MVA

110kV 110kV 1 10kV 6

110kV 110kV 1

1.624km  

2000 110kV

2017 6 2017 12 200

15 7.5%  

110kV 2000

2000

2017 215

110kV

110kV

2018 31 2018 3 5

 

110kV

 

2  

  

2013 21



 

~ 35 ~ 

2011 2013

  

2016 2030

 

  

2000m

 

4  

5m

110kV 8  

2000

 

 

  

  

110kV 0.28 215.73V/m

0.0487 0.0909μT 0.39V/m

0.0092μT

GB 8702-2014 4kV/m

100μT  

 



 

~ 36 ~ 

  

110kV - 110kV

499.55V/m 0.3739μT 110kV -

0.60 8.83V/m 0.0092

0.0176μT

GB 8702-2014 4kV/m

100μT  

  

  

53.1 62.0dB(A)

46.2 53.8dB(A) GB12348-2008 3

56.0 59.4dB(A)

41.4 47.2dB(A) 41.8dB(A)

39.0dB(A) GB 3096-2008 3

 

  

41.7 42.7dB(A)

38.2 39.7dB(A) GB 3096-2008 4a

110kV 38.4dB(A)

37.2dB(A) GB 3096-2008 3

39.8 42.4dB(A)

38.3 41.0dB(A) GB 3096-2008 3 4a

 

  

 

4  

  



 

~ 37 ~ 

 

  

 

  

a  

110kV 0.28 215.73V/m

0.0487 0.0909μT 0.39V/m

0.0092μT

GB 8702-2014 4kV/m

100μT  

b  

110kV - 110kV

499.55V/m 0.3739μT 110kV -

0.60 8.83V/m 0.0092

0.0176μT 29.04 495.85V/m

0.0104 0.0885μT

GB 8702-2014

4kV/m 100μT  

 

  

53.1 62.0dB(A)

46.2 53.8dB(A) GB12348-2008 3

56.0 59.4dB(A)

41.4 47.2dB(A) 41.8dB(A)

39.0dB(A) GB 3096-2008 3

 



 

~ 38 ~ 

39.8 45.4dB(A)

38.2 39.7dB(A) GB 3096-2008 4a

110kV 38.4dB(A)

37.2dB(A) GB 3096-2008 3

59.9 42.7dB(A)

38.3 41.0dB(A) GB 3096-2008 3 4a

 

  

 

5  

GB8702-2014  

 

6  

1  

7  

 

 

1  

 

 



 

~ 39 ~ 

 

2  

  

 

 

 



 

 

 

 



 

~ 1 ~ 
 

1  

1.1  

 2015 1 1  

 2016 9 1  

  HJ 24-2014  

 GB 8702-2014  

 HJ 681-2013  

1.2  

 

 

2  

2.1  

2000

2000t/d

100 t/a 80 21290kW

1 110kV 1

 

2017 6 2017 12

 

2.1  

110kV 1 2×10MVA

110kV 1 10kV 6 1

1.624km 8  

2.2  

200 15 0.75%  

  



 

~ 2 ~ 
 

3  

3.1  

 HJ 24-2014

1  

1     

     

 

110kV 

 
  

  

 
 

1.  
2. 10m

 
 

10m
  

220
330kV 

 
  

  

 
 

1.  
2. 15m

 
 

15m
  

500kV
 

 
  

  

 
 

1.  
2. 20m

 
 

20m
  

 

400kV
 

-- --  

 -- --  

 

110kV

10m

 

3.2  

 HJ 24-2014 3

 

  



 

~ 3 ~ 
 

 110kV 30m  

 110kV 30m  

3.3  

  

kV/m V/m  

  

mT μT  

3.4  

GB 8702-2014

 

2     

 E 
V/m  

H 
A/m  

B
μT  Seq(W/m2) 

1Hz 8Hz 8000 32000/f2 40000/f2 - 

8Hz 25Hz 8000 4000/f 5000/f  

0.025kHz 1.2kHz 200/f 4/f 5/f - 

1.2kHz 2.9kHz 200/f 3.3 4.1 - 

     
1 f  
2 0.1MHz 300GHz 6  
3 100kHz 100kHz

 
4

50Hz 10kV/m  

50Hz H

4kV/m B 100μT  

4  

3 2 6  

  



 

~ 4 ~ 
 

3     

 
     

m  
 

 

   
60
 

N 28 

GB8702-
2014  

 
  

1  N 4 

  
20
 

N 24 

5  

 HJ 24-2014

 

2018 3 20

 HJ 24-2014

HJ 681-2013

XAZC-JC-2018-054  

5.1  

  

  

  

  

4       
  

 SEM-600  LF-01 

 017/018 

 5mV/m 100kV/m 0.1nT 10mT 

  

 XDdj2017-2388 

 2017-06-19 



 

~ 5 ~ 
 

  

5 15s

1.5m  

 2018 3 20  

  

 28% 14 0.8 1.0m/s  

5.2  

HJ681-2013

20m

5m

5m

50m  

5m

50m  

5m

110kV 8

 

5.3  

5 6  

5    110kV  
      
 MWA  

P  
kW  

Q  
kVar  

/
kV  

1#  10 4235.86 295.80 
UAB  114.10 
UBC  114.09 
UCA  114.11 

2#  10 2977.19 328.32 
UAB  114.92 
UBC  114.91 
UCA  114.90 

6    110kV  
 kW  kVAR  A  

110kV -  -8988.89 -557.34 45.28 



 

~ 6 ~ 
 

5.4  

5.4.1  

7

8 1 2  

7    110kV  

   V/m  μT  

110kV
 

 

110kV  0.28 0.0909 

110kV  46.82 0.0498 

110kV  215.73 0.0487 

110kV  2.39 0.0546 

  0.39 0.0092 

8    110kV  
  (V/m) (μT) 

1 5m  2.39 0.0546 

2 10m  1.69 0.0411 

3 15m  1.25 0.0293 

4 20m  0.94 0.0150 

5 25m  0.57 0.0089 

6 30m  0.30 0.0063 

7 35m  0.29 0.0061 

8 40m  0.26 0.0061 

9 45m  0.25 0.0062 

10 50m  0.25 0.0061 
 

7 110kV 0.28 215.73V/m

0.0487 0.0909μT 0.39V/m

0.0092μT

GB 8702-2014 4kV/m

100μT  

8 0.25 2.39V/m

0.0061 0.0546μT GB 8702-2014

4kV/m 100 T  

 



 

~ 7 ~ 
 

 
1     

 
2     

5.4.2  

110kV

9 10 3 4  

9     

   V/m  μT  

110kV -
 

 
110kV

 
499.55 0.3739 

 
 8.83 0.0176 

 0.60 0.0092 
  

0

0.5

1

1.5

2

2.5

3

0 10 20 30 40 50

V/
m

m

0

0.01

0.02

0.03

0.04

0.05

0.06

0 10 20 30 40 50

μT

m



 

~ 8 ~ 
 

10    110kV - 3# 4#  
  (V/m) (μT) 

1 0m  359.06 0.0615 

2 1m  379.36 0.0680 

3 2m  421.20 0.0770 

4 3m  460.10 0.0792 

5 4m  485.95 0.0825 

6 5m  495.85 0.0885 

7 6m  474.06 0.0845 

8 7m  461.40 0.0798 

9 8m  446.96 0.0670 

10 9m  405.87 0.0517 

11 10m  352.26 0.0375 

12 15m  223.80 0.0215 

13 20m  148.36 0.0156 

14 25m  104.30 0.0136 

15 30m  81.39 0.0133 

16 35m  65.74 0.0126 

17 40m  43.86 0.0119 

18 45m  35.90 0.0112 

19 50m  29.04 0.0104 
 

 

 
3     

0

100

200

300

400

500

600

0 10 20 30 40 50

V/
m

m



 

~ 9 ~ 
 

 
4     

9 110kV - 110kV

499.55V/m 0.3739μT 110kV

- 0.60 8.83V/m

0.0092 0.0176μT 110kV

GB 8702-2014

4kV/m 100μT  

10 29.04 495.85V/m

0.0104 0.0885μT GB 8702-2014

4kV/m 100 T  

 

6  

2000

110kV

GB8702-2014

 

0
0.01
0.02
0.03
0.04
0.05
0.06
0.07
0.08
0.09

0.1

0 10 20 30 40 50

μT

m



 

 

 

 

 

 

 

 

 

 

 

                                                    

                                              

 

 

 

 

 

 

 

 

 

 

    

                                              



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                     

                   





 

 

 


