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Modeling and simulation of reactive power compensation for Baoji AC and DC
system based on PSCAD

JIAO Yufeng', LIU Min', HAN Jun', YANG Song™’, SONG Bo™’

(1. State Grid Shanxi Electric Power Maintenance Company, Xi’an 710045, China; 2. Xi’an University of
Technology, Xi’an 710048, China; 3. Xi’an Haina Transmission and Distribution Equipment Co., Ltd., Xi’an
710032,China)

Abstract: According to the actual equipment parameters and operating conditions of the Baoji AC and DC system,
combined with the typical control mode of the HVDC transmission system, due to a large amount of reactive power
consumed by the converter station during the commutation process, reasonable AC filter configuration is critical.
The reactive power consumption of the converter station and the switching condition of the filter are analyzed
in different operation modes. The electromagnetic simulation software PSCAD is used to simulate the steady-
state operation of the converter station and the process of switching the AC filter. The simulation results verify the
correctness of the model and the feasibility of reactive group switching, which lays a foundation for further study of

the interaction between AC and DC systems.

Key words: HVDC transmission; reactive power compensation; AC filter; voltage control
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Fig. 1 Main topology diagram of AC and DC system
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Fig. 3 Principle wiring diagram of the inverter
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Tab. 1 Main parameters of the AC filter bank

Rifids HPUE PSS A¥U

Lymd  R/Q 71

L,/mH

HP12/24 120 33.72 5.9 11.282 6.139 300 6

SC 120 33.72 — — — — 9
T T
c c —
C, C,
' R ¢ ¢
L,
e
HP 12/24

B4 SRR RS AR R E
Fig. 4 Configuration of double tuned AC filter and capacitor
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Tab. 2 Configuration of AC filter

KA BUER BMvar  HUE HLE/KY

HP12/24 120 345

1P12/24 120 345

WA-Z1 SC 120 345
SC 120 345

SC 120 345

HP12/24 120 345

HP12/24 120 345

WA-Z2 SC 120 345
SC 120 345

SC 120 345

HP12/24 120 345

HP12/24 120 345

WA-Z3 SC 120 345
SC 120 345

SC 120 345
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Tab. 3 Switching strategy of reactive power compensation device

under bipolar full-pressure operation mode

itk TAEAER

HMIRM JERERAES BHREM V8 &en i ey
2 800 6A+6B 2 800 6A+6B
3 000 6A+7B 3 000 6A+7B

i MURHPL2/24 X0 I Ed Ay, BAURIFBCH A4

201978 - BHEN - @i hd | 97



ARt |

Engineering Design

4 BRBTERRSHE
RYAES % E R KK 1 (CIGRE) B

B LB — AR AETINR R SR PR R M Al b, 25 A
TR ) SLBRE T S R B AR, R
Z G 55 35k S A RO I &% 1 JECERL A6 g 40 1 DL R 2
B3, el TAEEARHR SR B2 Bonk4pt
TRe i RRE FUE R SO Rk Bh Vi 4345 ~ 360 kV,
R BB TR A363 KV, L imAk AR R
YA E H 4500 kV, BeK{EHR+515 kV, /b
{64 £485 kV, i a fil & Aol &ieE A15°,
TV BTG A 12° ~ 177 5 el My AT E (4
17°, RFREEES 17,

F4 HESH

Tab. 4 Parameters of simulation

ESCIE S I E PR FEBTAR

CAERTS

e R kv e MV 218

BRRES 345/218. 190 937.7 0.18
WARIR 345/221. 618 940. 2 0.18

4.1 Hmih TEESFERESHRBEZITAH

1) HitARStHIE3 000 MWHE 3, ThaTs
TF) Ay 228 B 490 30 0 21 S0 37T ot I 500 480 7 o
TAEE AR, Bk s lT, fFEmE 3
So LRAFIENTTAMERIL A R, B,
DA e il 2ok, il R TR A 134
TCIRMEIE B, HEOH IR IEN: 25 FNTLH AT 3%
IS EL LI Y D R A0RE , KB AR A A 2h2h
RLAIH2 928 MW, #Hi i BE &R L [ 4 348.2 kV,
FERLE R HREVE R N . L, R 2 T 2h - i 22
KT, DFREEUE T S XG0 0 HE 0% LI B iR A 5L
DR MR E S . B iR BRI, A2
IhE g B B R A RUE AN B S R

2) Bk aeEzfr T, HikERA 22
L) A2 84T MW, Ay i 455t foe /NG iR 45 4 4L
PR, HERIEARG P A4 RIEN &5 . Mk
P U P & PR L F 2 AR, 53 BITEO.S sk 45
A2 EIRUEW &%, 1 s AL LA 2%, 1.5s
BB A2 AL RS, 2 sP e A2 % 3%, Jh124,
Gy BRI AS () 452 A DL T #8370 Bk 2k i 1 182 50 1
U, VRSN B A LI B £ L R A SR i i

98 | @i bl - BABEM - 2019FE385E7H

"V, LA Main:Graphs

600
500 N\w
40017

300
2001

100 M
—100+
—200+

—300

/K V
(=)

—400 \\
—=500 vAvA

—600
0.00 0.50 1.00 1.50 2.00 2.50 3.00

i) /s
(a) A OISR - A LR e
mp, mp,

£ T2 MW
COOo
OO OOOOODO—= N WAL
'O'—‘I\)W#UIO\\IOO\OOOOOOOO
SCORAARARARAARRARAARAR®

00 050 100 150 200 250  3.00
i 1a] /s
(b) HIRHERIA D)=

ms/ Main:Graphs

360
355
350 I il
345 1T ji0
340 T/
I
|

335
330
325
320
315
310
305
300
295
290 7]
285 ‘[
280

L KV

0.00 050 1.00 150 200 250 3.0
) /s
(c) i Brek B A 3k E

B5 i TIEESESRE (FEWXR)
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