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Study on Air Clearance of Voltage Source Converter Station
GUO lJinchuan, ZHOU Min, KONG Zhida, CHEN Li
(China Energy Engineering Group Guangdong Electric Power Design Institute Co. , Ltd. , Guangzhou 510663, China)

Abstract: To ensure rationality of voltage source converter station layout and operational safety, reasonable air clearance is needed as

design basis. G parameter method is adopted to calculate the minimum air clearance, and atmospheric correction is discussed when al-

titude is below 2 000 m. +160 kV converter station for large-scale wind plant integrated with power system based on VSC technology

demonstration project is used as an example to analyze air clearance calculating method using g parameter method. The harshest oper-

ating condition is calculated by simulation as input of atmospheric correction, and actual air clearance for design is determined.
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Table 1 Value of m(w) as A Function of the Parameter g

8 m w
<0.2 0 0
0.2~1.0 g (g-0.2)/0.8 g (g-0.2)/0.8

1.0~1.2 1.0 1.0
(2.2 -8)(2.0-g)/0.8
>2.0 1.0 0

1.2~2.0 1.0

2.4 BRBIERHK,
R EER, SSED TR, 2R8E[W



52 5 RelR A ik

2 4%

T ZEREREL, BIRBIEREK, A,

K, =e"iw (12)
A, XPFEE PG EEM TN ZEE, n=1;
YT R, n BE P I 52 L Hs %) 3 R T

7N

o

3 BEHISH

AR SR KT A FE 7 2 1 O R A B R E
FEGIF R RIE THRE +160 KV 3wl A6 434 Z2 1
LI AR T Y 2 SR A
3.1 HERRPEEFR

o378 s TR 1) SE AR O B s SR L R
Ty, MEGATEE T RME PR,

r ="
| SR - S
TR
.-\z}wﬁtl |
1 " |
AR _.g:cuﬂ4; N :
v I ' ﬁ 7 HRJL"J.ﬁ
SM| i b

L_"J
B RBEREEAR

Fig. 1 Surge Arrester Configuration Scheme
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Table 2 Surge Arrester Protective Level and Coordinating Current

- ccov/ LIPL/fidf5H  SIPL/FiCAHL ke 708
TS MCOV/KV Hi/(KV/KA) W/ (kV/KA)  f/MJ
A 102 266/10 240/1 >1
A2 168 302/10 271/2 >2.57
D 168 302/10 271/2 >4.5
SR 238/5 158/1 -

®3 HRIRILE R LK T
Table 3 Protect Level and Specified Insulation Withstand Voltage
of Location Terminal-to-ground

(VA S 1 2 3-4 5-7 6-8 9
CCOV/kV 102 168 168 168 168 -
a8 s A - A2 D D -

LIPL/kV 266 - 302 302 302 -

SLIWV/kV 450 550 550 550 650 325

WIE/ % 71 - 82 82 82 -
SIPL/kV 240 - 271 271 271 202.7

SSIWV/kV 325 450 450 450 450 250

R - - - 66%  66% -

BT TR 3Z2/kV 185 275 275 - - 140

R4 RIELE R RIS iH L KT
Table 4 Protect Level and Specified Insulation Withstand Voltage
of Location Terminal-to-terminal

1 & 2-3 3-5 5-6 5-7(6-8)
LIPL/kV - — 246 _
SLIWV/kV 550 575 325 850
W/ % - - 32 -
SIPL/kV - - 205 -
SSIWV/kV 450 575 250 650
M - - - -
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Table 5 Ambient Condition
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Fig. 2 Correlation Among Temperature, Relative Humidity and
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Fig. 4 Correlation Between Temperature and Minimum Air
Clearance( BIL =550 kV, K=1.15)
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Table 6 Minimum Air Clearance of Location Terminal-to-ground At Different Gap Factor in Valve Hall and DC Yard
s BIL/AY L PE Y A5 R/ mm LY et b g 1A [FHE/ mm
K=1.15 K=1.2 K=1.3 K=1.4 K=1.15 K=1.2 K=1.3 K=1.4
3(4) 550 1135 1120 1091 1 063 450 924 838 697 598
5(7) 550 1135 1120 1091 1 063 450 924 838 697 598
550 1135 1120 1091 1 063 450 924 838 697 598
o) 650 1342 1324 1289 1257 450 924 838 697 598
TE: MR KEHUNEME: K=1.15, SL -f; K=1.2, ¥ -0i; K=1.3, $& -2, -3, PL-H; K=1.4, B -,
%7 BAFSHERHEEINBHSNESEE
Table 7 Minimum Air Clearance of Location Terminal-to-terminal At Different Gap Factor in Valve Hall and DC Yard
- BIL/KY o AL PRE 28 RE/ mm GV FAE i PUE 125 RE/ mm
K=1.15 K=1.2 K=1.3 K=1.4 K=1.15 K=1.2 K=1.3 K=1.4
3-5 575 1187 1171 1141 1112 575 1389 1294 1117 940
5-6 325 671 662 645 629 250 310 288 252 223
5-7(6-8) 850 1755 1731 1 686 1643 650 1 680 1587 1389 1190
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Table 8 Actual Air Clearance for Design of Location in Valve Hall and DC Yard
fo i we ms Sl mewav RE G0l
3(4) GIS IRAH X Hi MXTHE S (T 550 450 1.15 1135 1300
3(4) GIS FRIAH]E] A Sk -k - - - - 1500
3~4 GIS [ AHH] AR Sk - L - - - - 1500
3~5 1 P4 i GiE LTI 2 575 575 1.3 1141 1500
5(7) EORBR AR A SR - 550 450 1.15 1135 1500
5~7 LU RFER R % i) ARl Rk - 850 650 1.3 1686 2 000
6(8) BRI MM S - 550/650%) 450 1.15 1135/1 342 1500
6~8 HER AN AR ek - S 850 650 1.3 1686 2 000
(i :Z) ETRZIM - thefi Al Sk - Sk 325 250 1.3 645 1500
S - |mimim} DL
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