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Fig.1 Main connection scheme of +1 100 kV
Changji—Guquan UHVDC project
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Fig.2 Diagram of HP2/12 dual-tuning DC filter
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Table 1 Parameters of dual tuned DC filter
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Fig.3 Diagram of fault current loop
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Table 2 Definition of the equipment in converter stations
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Fig.4 Current waveform of DC filter short-circuit fault
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Table 3 Fault overvoltage on rectifier
side and inverter side

A R 5 v kY TS 3 L e/ KV
C, 602.060 570.307
C,/Ry/Ly 947.306 904.179
L,/R, 774.439 748.525
U 383.970 361.850
fe 4 Al 1 340.358 1 265.821
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Table 4 Fault overvoltage of C, in DC filter

B BASR/RV FFIRRCEE/KY BRI SR KV
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Fig.5 Diagram of fault current loop
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Table 5 Fault overvoltage in different operating modes

(AL W F/KV S K/ kY 4/ kY
C 602.060 610.732 2 113.696
C,/Ry/Ly/F,y 947.306 962.973 918.609
L,/R,/F, 774.439 788.973 786.769
P 383.970 371.530 363.067
fa 4% 1 340.358

32 BMEREEZ
A < i 1] 2m 47 T 2R KA EL R B AR

JeL B A BT ok v 1 D0 2 O™ R, Wk 4 R
FROARAR B R R DR Sy BT 5 J [l T, o 7 ol o
BRI TT S T 12 R Il 26, AN 5 3 AR A 1
HR AL ARG IR P RT, < (o] 48 A7 6 1) fiE
iy SR I AR B UK 7 A SR Y SO L it
BB R RS 32 47 7 50T, BE R 1, Ry
9 AL L AR 1 T 4 s [ £k H BEL R AT o e e L 3
LazE /N TR 4 s 72U BB L o

4 HREKFFRPERE

41 MEgRERFHEZEE

LIV D A o e E A LR IR Y
FEELIAN , U8 % 25 5 He FL 25 4% 5 1 U Bk 4k B A
&, K B B HAT 32— i i s R 2 — o i
FEMIVER , RGN A 1 30 H AN 5 1% 31 e TR FL 25
RV AR, BT DA — M AN 75 L B & 110 3k 7
o (PRI 25 F /5 He F 25 4 L R G, an 2R B %
o R i L B v P A S0 25 L H WP HL R F,
REAICHL T8 Bt il e, DR S 5 WIS iR A L B % 1)
R A

+1 100 kV 455 He B U TR X T B 8 U 25
T s R Y T R T K, PR iR ) 24
TR DA FE 0T A 5 A i RO RE D B SR, B
BLESELF 6, BLE 7 =CanEl 6 Fis .

*6 HRRESBHEERESH

Table 6 Parameters of DC filter arresters
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Bw F 509.89 10 1023
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Fig.6 Diagram of configuration of
DC filter and arresters

TR Z YRR (A B BE 1 FL T, 243 P 3 B i v
(] % AT R0 W B BN €y 2 X 8 i A I BB A T
LT F 5 LA F, 5 LRI, U E
fFRRER S EI PO S af B, F, Wl BRILZ ),
Fy R LA C) BB (R R A
R €, EIFAR B A e, LR G R T,
FE, WO RESE L By Ko By IR B B SOE
7 B, WA e B B R AL P T I e
il R AR R R 2y 31.701 k),
®7 HREEREUBTEEIEER

Table 7 Fault overvoltage calculation results
after adding arrester

L O T T2
C, 602.06 575.36 4.434
C,/Ry/Ly/F, 94731 783.95 17.245
L,/R,/F, 774.44 551.14 28.834
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Table 8 Overvoltage calculation results
of the arrester in the filter

ZH F, F, Fy
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BRKHRIEE/ /KA 1.197x107  0.077  0.033
KRR/ k) 31.701 14.297  6.535
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Table 9 Absorbed energy of arresters
after the protection control
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Typical fault overvoltage characteristics of +1 100 kV DC filter
WU Yuying, GUO Jie
(School of Electrical Engineering,Xi’an Jiaotong University,Xi’an 710049, China)

Abstract : In order to study the typical fault overvoltage characteristics of +1 100 kV DC filter and its protection measures, this

paper uses PSCAD simulation software to calculate the DC filter short circuit, C, and C, breakdown in the bipolar full voltage

operation mode, unipolar-ground line operation mode and unipolar-metal line operation mode in the background of +1 100 kV

Changji—Guquan UHVDC Transmission project. Besides, the transient overvoltage of the arrester is calculated under the most

representative fault condition. Based on this, the impact of protection control strategies on overvoltage and energy is further

studied. The results show that the overvoltage is more serious when the DC filter short-circuit fault occurs on the rectifier side;

when the DC filter short-circuit fault occurs under the unipolar-metal operation mode, the overvoltage is more serious and the

arrester absorbs more energy. After the arresters and protection control, the overvoltage values of the critical nodes are lower

than the insulation level at the location, and the energy absorbed by the arresters does not exceed its capacity.

Keywords : ultra high voltage direct current( UHVDC) transmission ; operation mode ; DC filter; transient overvoltage ; protection

control strategy ; power systems computer aided design
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