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Strategy of reactive power control after Liaoning Suizhong power plant is connected to
the north side AC of Gaoling back to back converter station

WANG Yatao', ZHANG Guanhua', WU Yanwei', FAN Yanxia', Al Hongjie', SHI Bolun®
(1. XJ Electric Co., Ltd., Xuchang 461000, China; 2. Department of Automation,
Harbin Engineering University, Harbin 150001, China)

Abstract: On the condition that Suizhong power plant is connected to the North China side AC network from the
Northeast side AC network in Gaoling converter station, theoretically, the northeast side of reactive power disposition and
AC filter design are checked by reactive power balance analysis and flow calculation, which has been unable to meet the
requirement of the operation of the converter station. This paper proposes a new reactive control strategy for the special
design of the new two SC capacitors controlled by one circuit breaker. Subsequently, the feasibility of the new reactive

power control strategy is verified by field test. The new filter can meet the needs of large load operation Gaoling converter

station.
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Table 1 Normal reactive power consumption when DC
power is 2 800 MW

A AR
Us 252.8kV Ua 251.7kV
Usior 142.8 kV Usior 142.3kV
Uar 105.8 kV Ua 1053 kV
Peomi 2826 MW Peom 2787 MW
a 15° y 17°
UR 20.5° w 19.5°
dir 8.2% dy 8.2%
Oce 1 417.6 Mvar Oce 1 469.4 Mvar

%2 HiEME2800 MW FIRATINEFE
Table 2 Maximum reactive power consumption when DC
power is 2 800 MW

A AR

Us 250.0 kv Ua 248.9kV
Usior 143.6 kV Usior 141.7kV

Uar 106.4 kV Ua 104.9 kV
Peomi 2826 MW Peom 2786 MW

a 18° y 18°

UR 19.1° w 19.2°

dir 8.2% dy 8.2%

Oce 1 536.6 Mvar Oce 1 520.4 Mvar
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Fig. 1 New increase filter structure diagram

2 R THERI R RIS H X SCHR A
BRAZH 70E

e i) RS, s AR B LR
T DR HIRCE T 5 Dy e (A R Dy se = A A R o
9%, e gihm B, JE s AN,

(1) Q control HH#

e v K Q control MG, 1R LTh I
A Wk 1 € PR EIME,  IE4Q_control 23K Hi iy
L BN N IER AR B AR SR A . S
DN IR EBL IR, RVFSEPR G DA #e 5 vK)
A Z NAAFAE— 08 W 22, 1% 25 22 /0 NOK T B
KT I, TR, SEFsICIhAE
e 5 THRIASHe () 2248, B G DIHEDIFEIX 2% 18 A

K X (OQppomae 1 2) =1.6x(122.6/2) =98 Mvar 9

&R I Y NI E B ), oY)

PEIX 5 A 102 Mvar. KA (PEX HUAE J5):
AQ > Q. +102 Mvar

(10)
AQ < Q. —102 Mvar



- 168 -

&) &GS

Q-reactor
e Qre Addangle
-re >
)
Manual order
U/Q ref
Q-Control
O ——> RPC On/Off
=1 Priority —
U-ref - Manul/Auto
N . -
Uac U-Control 5 U/Q Control
>
Ac-Filter

Q-max

\ 4

U-max/min

Abs Min filer

Select switch orders

| Control Mode

i I
i I
i I
i I
i |
i T
i |
i |
i I
i |
- |

|
i I
i |
i I
i I
i I
i I
i I
i I
i |
i |
| To  — . Y V V |
! ——»  Min filer 4 Conn/Disconn ‘
i |
f I
! |
! |
! |
f |
! |
! |
i |
i |
i |
i |
i |
i |
i |
! |
! |
! |
! |
! |
I |

2 LTSI ThRERDR E

Fig. 2 Function of reactive power control
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Table 3 Filter configuration of northeast side AC

H Kt Eaay
Type A 54 HP12/24 JE95 %, FRAZE50 4 126 Mvar
Type B 34 HP3 JE¥AY, 245K 126 Mvar
Type C 34 SC HERHLAAY; A5 A 126 Mvar
Type D 14 B SC HERHIZ AT 785k 252 Mvar
A A
HP12/24 HP12/24
HP12/24 . HP12/24 | |,
: b 7
J;% HP3 g/JAJ J;% HP3 |,}JAJ
% | HPI224 | 58 gmpwsscukpcasmatmyy & | AP1224) %
W | HP3 Ui » it | HP3 Uil
¥ | HP12/24 | B | HP12/24 | U
P | wpiooa | % | up12/24 | %%
s it s it
i | HP3 Ji g | P3|
¥ | SC i i | SC i
SC SC
SC SC
v HMSC
v

3 FRALMIFRIEI SC kiR 25 B[R i iR 2R V1 I =
Fig. 3 Order of filters input and back
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Table 4 Effect of AC voltage when the filter is input

IBAT L BARTHE  BANGEHRE BEEE
PUAN BTG4 b4
L 536.3kV 541.2kV 49kV
BN SC I A
PUAN B0 A A
o 533.13kV 537.3kV 42KV
BN SC YD A
PUAN BTG4 b4
o 536.3kV 545.5kV 9.2kV
B SC JE 7
PUAN B0 A A
o 533.1kV 540.2kV 7.1kV
HEAIL SC JEP 7

2) HIRFEMNAET R AE T2 3 000 MW,
FNE IR IR WA TR R AT R, FFEA SC
H A 2B DI IR IE R . T Aeduil, BEYIFEX



EWHE, 5 AT ) SRR SR Rl e AR Th i SR ST - 169 -

HBH AT BRIV, RGUaRME T 4
KX (Qpjeman /2) =1.6x(138/2) =110 Mvar  (11) [RGBV TIRE, &AL H DI uER /I Bl
PLEAT (PEIX U )) - AT AN 800 o JEBLASIFIR LA AR AL “ 3L

AQ > Q. +110 Mvar (12)
AQ < Q. —110 Mvar
Kl 4 F1& 5 th FLTDBW#11 £/ SC L2
ARRAS . IS B TE T, B IR A
JE BN SE VIR 135 V) S o

1524, pap_ AVEE AFEBMEETIA)  Ohvar)

BE. 138
-185. 244

QUEF (S SRRHTTN)  Mhvar)

-1127.215

FLTDEW#0

FLTDEH#1
FLTDEH#2
FLTDEH#3
FLTDEW#4

FLTDEW#S :|F

FLTDEW#6 "
FLTDBW#’?J
FLTDEW#3
FLTDEH#9
FLIDE##10
FLTDE##11

300 1200 2100 A000MN
4 FRALMER RN F
Fig. 4 Input sequence of northeast AC side filters

a5, 17 DFE COTIEMEEAITTD) v

5. BEG

—156, 015 J0EF GEFERIRATLTN) Qivar)

-1172 056

prropsso | .
[ IEEEEEE———

FLTDEf#1
FLIDE##2

FLTDE##3

FLTIEH#4
rrrogres || I

FLTIE%#T
rr1oeheo | I
Loz |

rrroyaro J| I
I

FLTDER#11

3000 2100 1200 300 MW

5 ZRIbMmiiE R 2 IRRIN
Fig. 5 Removal sequence of northeast AC side filters
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Table 5 Maximum limiting value of AC bus voltage
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