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Application of SVG Dynamic Reactive Power Compensation in Special Field
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Abstract: Static var generator (SVG) is the most advanced reactive power compensation device at present,
which can play a significant role in compensation effect on the occasion that the traditional compensation
device has no way for effective treatment. In this paper, the treatment of voltage fluctuation in one test
station is taken as an example, the impact of the test station on the power quality of the power grid when
performing the making and breaking capacity test of the circuit breaker and the short - circuit withstand
strength test of the complete set of devices is simply described, and the type selection, design and application

effect verification of SVG in this application occasion are described in detail. The final research results

have a definite reference in the design of SVG in special applications.
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Fig.1 Compensation simulation results
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Fig. 2 Diagram of access of compensation device to primary system
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Fig. 3 Main wiring of reactive compensation system

44 FTINFMERZEHIFRFERIZEH AR

A I T A T A MEE R S T 25 Mvar/
10 kV 19 SVG JFERAL AL, £ SVG 28, A H
A, HEA SR 3 R il gs &
AR 10 kV HZRM, L MiE SVG 36 H K 4f
PME, BRI B B R R —

4.4.1 FFBR F ML M BAME T X,

WA SVG 2B R4 10 kV PT MR HLIE(S 5,
FHERE L A RS 10 kV S A N s
5 UL 3 B HCRAE S LR AE 1, P SVG I E
FMHLEEH , F AL (BRI CLF (5 .

HLIRAE T O R G CT, Ah 7 =8 A e

. 4 .

TR E NPT B SVG AMZETCIITHE. 4%

£ WL 4,

EEN CT
O

]
43 g

L

w2
w2

El4 RoMmEmRRERE

Fig.4 Current sampling at system side



2024 4F55 3 REA,F  SVCHISTCIHMEAERF RS N

(213 )

M A e B SR TR, HAR T
N 0, EALHERIG N T i Thoh &, 5t
DU A 0 =R ML & TCIIHE 4, EHLK s G
I 172, NULIR & T J T 172,

442 FFBER EHLE M BRAMEF X,

PIE SVG % R4 10 kV PT HEHEES it
YL AR A% 10 kV B ZRAE K SVG TR A
TifE T, WL 3 H HRAFE R IR AE 1 S HL TR
2, WE SVG AN B FMHLLER , AAsT A EHL o

HL R A 2O i CT, A E A e
T ZE TEHIFHAEET Y SV #MELTITHE,

B 5.
CT
oo
] fu

:
sl

SVG, SVG,

BE5 SEMEimReE
Fig.5 Current sampling at load side
R P IR 5 BT HL U BLERES  BOR
R GERLIURZS SVG HLIR Y7 304 H S B L
Bl CT=CT\~CT, IR IHH2E ILIAT 671,
HLUA CT,

O
W OO
B K

[ R
SVG, SVG,

6 LM AR

Fig. 6 Current sampling at equivalent load side

MDA AR B E T R RO, HR
TCTTIE A 0 Mvar, PE SVG £ H T 5H 5800 pr
e S A I A E A At JC T R s R e
BT 172,
443 HikAMET X

XA LG R 1 32 A8 4 b 2 07 R X ) 32 2
RIAEW N b o i T A HLE A - HL 4
¥y, 22 7 LR AT KB AL R 538 75 P 25, i
o7 R A AL A R A . RV I A P BRI ]2 AR
R, B2 BRI rhoL S PRI B T 00, SVG R 4T

L B 4 1 S R R A R T e 2 ) | R 30 Bl BRAL
W BT R FRHME SVG FfBE AENL & 12
TCI TR R G

5 MARRE

51 #MEER
250 50 Mvar, FLHES24 10 kV B9 SVG ToY)
HME R GEAERIN B LU il ad 98 MVA K i
P BRI I iE . i R D, SVG NE T 4%
PEEIE DI A A W B ) I AE 5 ms DAPY, H E2R
220 kV AZEE VY 110 KV H 28 S i B F 30 shple A7 s
HIFE 2.5% LA, B O RELE A LRI LI 7

it s

HL T /kV

200 600 1 000 1400 1 800
t/ms

(a) LM TE

200 600 1 000 1400 1 800
t/ms

(b) LB
BE7 #MEBRE R R ERMBRIEE

Fig. 7 Voltage and current waveforms of system at
compensation transient

ZIE R AR A E A sl S AR, s 1 2
110 kV fH LA RUE . 98 MV A KB far i B
ZAREEET, 110 kV M2 475 A, SVG #M2Z S5 5
AR Z 24 46 MV A, FRITARUEFE 2 240 A

SVG ¥ & TS S Ui, f il
TR B v, ARl I TE T BRAE |, S X AN
%) B TR FIE R EAT Clarke 728460, FEUEAT PQ 11754,
WHE RGN DHI 5452 M R 500 BARE M
25,9838 5 PL R SR 45 SVG i th 19 IS T )
Ko PLAT AARE 25 2 (85 SRt Hh (A AR B 42
P 222220 WA 22 14 L A3 (P) FIAR 3 (1) i ik 2R
P R T, XA R A TR . T LR
(RS AR5 , 22 AT e BRI X SV G i 1y 3 38 A 35
R, PLIEAT#8 v E B E F AR X R s ORI, T
P A7 2% HUXF 22 (B R W3 SVG % B 4 i 5|
IR . SVG %6 B SLPR e MEEIE LA 8.

I B ok A AME R G — 6 SVG &4l
Mifb 5 R I PO T 1 s BERIRIG T, SVG 2
JEJE PR TCII BB . PR S 0 SR A3l — Wk B Bk

. 5 .



2024 4F55 3 1

EWILRES AE P RvIE N

Fa5%

WA, 5 L B4R G E] SVG 3 B A TERUE
TNZEETCH G BRBTIE . SVG 2 R 7 3R
SUCE HBMEFISE PR 2 5] 40 2545 5C , W TC 2
FIAVEBUE i -5 B PEEUE 2% J0 D AT 2
ETMATAL LN RA . NBIE R LIE H,SVG
BEEHAT <5 ms RN AMERE TS o

O/Mvar

40(33.3) 60(50) 80
t/ms

E8 SVGEZIhMEigH
Fig. 8 Reactive compensation waveform of SVG

0 20(16.7)

52 BITER

oAl RPN N 0 DLWy A9 R/ N2 1 N
i o AR R ok B, SVG i B Kz i, B4 T
Ko BEHE R 45 4 4 it T Akl s 2T AR A W% L TE
BIFAD ST H A

G55 SRR T oL, A AR A A
B SVG 25 REFR1H 2 1.2 3540 25 5, 7843 F1 T
SVG it 2 AE 12, Bl 50 Mvar B9 SVG JCE#Mz2
ARG AT L& 60 Mvar [TCIIIIR

6 ZHiE

A v JE T AME: 2R GE I H ) S O 1k

LR TUIGH H bR o AT H A AL TR R A

GUAE A FH 57 00 8 7 i ek Sk e Y

THOLT MR 56 O IS A R G AT B

B ISR TR | S B TUAR S I i %

PRI, TEFH P LABO N B 5 ARAS THUT A8 £ P

ROR o ATTH WS RS R SVG B HE

IR R RN 5 T T B —E WS

ERIE -8

S 3k

[ WRSCHE , BRTEK, sk e, 45, — M35 Hs g ko) s D X1
SR AR FER . 2023,60(2) : 74-75.

CHEN Wenlian, LI Xiantai, ZHANG Longbo, et al. Cause
analysis of a case of transformer trip fault[J]. Transformer,
2023,60(2): 74-75.

(2] R, Gt A T8, 45, BT 2 B fl& 1 GIS
AL 3 B A 0 B2 A []. 5 F HL %, 2022, 58 (11) = 191 -
196.

WU Xutao, MA Yunlong, HE Ninghui, et al. Mechanical

6 -

fault detection technology of GIS based on multi-source data
fusion[J]. High Voltage Apparatus,2022,58(11):191-196.

(3] aild, X548, 52 1%, 45, BT Rk SVM YT BRI H 3k

B ST, WAL, 2023,42(11) £ 11-20.
CAO Ruifeng, LIU Zihua, YUAN Ting, et al. A fault diag-
nosis method for new energy power plants based on an im-
proved SVM[J]. Zhejiang Electric Power,2023,42(11):11-
20.

(4] B, 23050 AR, 45 35 kV i HEIC B 190 PR L i

B T (T B TS LT HL S TR RE DAL 2023,39(1) «
58-63.
HUANG Bo, LI Wenliang, XU Xueshuai, et al. A study on
the traveling wave location method of single-phase ground-
ing fault in 35 kV medium voltage distribution network|[J].
Power System and Clean Energy,2023,39(1):58-63.

(5] =M, B uas , SREET, . B TRl SVM kY TR
WritkAr S BRZ D). TR L, 2022, 58(12) £ 14-20.

GE Yaolin, GE Lijuan, GUO Yizhong, et al. Fault diagnosis
of high voltage circuit breaker based on improved SVM al-
gorithm[J]. High Voltage Apparatus,2022,58(12) : 14-20.

[6] HLRENT#E ML I 3 5 28« GB/T 12326—2008 [S].
2008.

Power quality voltage fluctuation and flicker: GB/T
12326—2008 [S]. 2008.

(7] FESCHI, 5KF5UR , XISCAE. koo K e SVG IR R T
R R T IR S8 7R HL 77,2009, 37(8) 2 5-8.
ZHUANG Wenliu, ZHANG Xiujuan, LIU Wenhua. Several
problems on the principle and engineering application of
static var generator SVG [J]. East China Power, 2009, 37
(8):5-8.

(8] 5k&F, T, XU M. 221705 SVG By IR T5()].
A 5 BERIUE TIHOR , 2014(20) : 47-51.

ZHANG Shu, XIAO Zeyu, LIU Hongchao. Voltage regula-
tion based on varied working mode of SVG[J]. Electrical
& Energy Management Technology,2014(20) : 47-51.

(9] BREL, E3, £, 5. SGIR AW RGO W i B T

T R U SR ()], LT R A Bk, 2014, 38(3)
112-117.
HUANG Xinke, WANG Huan, WANG Yibo, et al. Princi-
ple and strategies of voltage rise regulation for grid-connect-
ed photovoltaic generation system at point of common cou-
pling[J]. Automation of Electric Power Systems, 2014, 38
(3): 112-117.

(102350, SR R, st , &5, T e et 8% OG5 3 R 23
AR R A 15 R G & TR IS D). 8 R FL 2%, 2022, 58
(10):180-187.

LI Zhixin, WU Xian, YUAN Ting, et al. Numerical Analy-
sis model of short-circuit making process of circuit-breaker

and its application in phase selection making[J]. High Volt-



2024 4155 3 1

REA,F  SVCHISTCIHMEAERF RS N (HEE2134)

age Apparatus,2022,58(10) : 180-187.

CLLIERA, Bt SR E4e. SVC X B BR ALLT R TE ) M3
ARSI H T AR5 0 M, 2017, 38(3) : 67-70.
GUO Cheng, GUAN Kun, GUO Yuhua. Study on reactive
power compensation of SVG to wind farm with direct-drive
units|]]. Power Capacitor & Reactive Power Compensation
2017,38(3): 67-70.

L2 5B, KA. ANER A ML AR LA B i 5 TE DM B

B A3 BT[] W T L g 5 JE D Ab S , 2014, 35(5) 1 7-
12.
WENG Limin, ZHANG Li. Application analysis on non-lin-
ear load and reactive power compensation installation in
steel & Iron enterprise[J]. Power Capacitor & Reactive Pow-
er Compensation, 2014, 35(5): 7-12.

I3 HLEL, BRI, 5 F SVG+LC MR & o T A% R Go i
FEI). HLITHA S S UM%, 2021,42(3) :23-28.
ZHENG Kaikai, CHEN Jie. Study on hybrid reactive power
compensation system based on SVG+LC[]]. Power Capaci-
tors & Reactive Power Compensation,2021,42(3): 23-28.

(14 IBREE 7, 45500, . SVPWM 8 LI FSCW-

PMSM#AERFIERTFELI]. HL ) TARHOR ,2023,42(4) : 73-
83.
CHEN Zhenfei, XING Ning, LI Zhixin, et al. Loss charac-
teristics investigation of FSCW -PMSM under SVPWM in-
verter supply[J]. Electric Power Engineering Technology,
2023,42(4): 73-83.

(1552, ER0, AR TLRN, A5, — e i TR IC IR B B TR

O T[] HL T EL A AR S T DA, 2016, 37 (5) - 21-
25.
LIANG Yichao, WANG Heping, CUI Jiangli, et al. Modifi-
cation analysis of high voltage passive filter with engineer-
ing|J]. Power Capacitor & Reactive Power Compensation,
2016,37(5): 21-25.

(16 JONACHE , XA , i i ok, 45, T XAl el o H P A 1

11473 A A BE DR E AT SRS )], FL T L AR 5 TR T A
[,2021,42(5) :221-227.
SUN Yonghui, ZHAO Shuye, HAN Yongqiang, et al. Coor-
dinated operation strategy on distributed energy storage for
improving voltage stability of regional power grid[J]. Power
Capacitor & Reactive Power Compensation, 2021,42(5) :
221-227.

17 X515 2o, RAHE , 45, STATCOM i IR % K

T HL FEAE XL 37 1 BRI SE D). F g i s S5 e )
#M,2020,41(2) :18-25.
LIU Yindi, LIU Huiqgiang, XING Huadong, et al. Study on
the application of suppressing low frequency oscillation
and stablizing voltage by STATCOM in wind farm[J]. Power
Capacitor & Reactive Power Compensation, 2020, 41(2) :
18-25.

LIS JJE —%4 , BUSC S B, 4. KBTI G AR v il JE 2y v JR 4

il e s 55 BRG], vy LA AR S O #2018, 39
(5):142-148.
TANG Yiming, GU Wen, JIANG Chen, et al. Reactive pow-
er voltage control strategy and field test on large scale grid-
connected photovoltaic power station[J]. Power Capacitor &
Reactive Power Compensation,2018, 39(5): 142-148.

(19 JBRBHAR, 75 i, Do/ Ae, TEO e IRl = 1 iy rp s R 2k Ay

J B 4R VA 7 R ). i T A AR S T T b
2018,39(2):78-83.
OU YANG Sen, SU Weijian, MA Shaohua. Voltage quality
regulation and evaluation method of medium voltage bus-
bar under the lack of reactive power resources|J]. Power Ca-
pacitor & Reactive Power Compensation, 2018, 39(2): 78-
83.

(20 JiEWUE , A, XBEIL. 16 H] T 22 #i - MMC-SVG HY fif 1k
SVPWM J5 ¥EBFSE ). #iTLHe 17,2022,41(1) : 64-70.
TAN Fenglei, ZHU Chao, DENG Kai. Research on simpli-
fied SVPWM for multilevel MMC-SVG[]]. Zhejiang Elec-
tric Power,2022,41(1) :64-70.

(21 JBRL, BTN, BRS04, B B R HL ) R GEs 1T
ATAEPEPALL)]. AL TAEHOR, 2023,42(6) £ 130-140.
CHEN Fan, XU Lang,ZHAO Meilian, et al. Operational re-
liability evaluation of power system considering meteorolog-
ical impacts[J]. Electric Power Engineering Technology,
2023,42(6) : 130-140.

(22 TR0 , 9525 T+, HEF LCL (#9 D-STATCOM Ji i, 190 Hit i i

S5 INAE R RIBESEL). B B A S oA, 2018,
39(2):19-25.
XING Yuting, SU Hongsheng. Study on voltage fluctuation
and flicker suppression of D-STATCOM distribution grid
based on LCL|J]. Power Capacitor & Reactive Power Com-
pensation,2018,39(2): 19-25.

(23 MK, TR KRB, 55, KADH REIR T 4R b XAk BE

il HL TG D 7 1 SR (). P 4% 5 RE S8 B A |, 2022
(2): 88-94.
FU Meiping, MAO Jianrong, SONG Rui, et al. Voltage and
reactive power control strategy of energy storage power sta-
tions in large new energy enriched areas|J]. Electrical &
Energy Management Technology,2022(2) : 88-94.

(24 JSEIEE, sk, AR, 55, & B s vl A4 R TR Y 3h 25 M)

2K T 5 TC ) L TR R R DRI OC AR L)) B 5 T T R R
2023,39(1):100-110.
SU Shiwei, ZHANG Qian, XIONG Wei, et al. Coordination
optimization of dynamic network reconfiguration and reac-
tive power voltage regulation with high penetration renew-
able energy generation|J]. Power System and Clean Energy,
2023,39(1):100-110.

(25 TP F o e L o) A A A2 B R BV - DI/T 1216—2013

-7



2024 457 3 1] HL ) HL A 5 O H455
[S]. 2013. it 56 T,

o]

Technical regulation for distribution static synchronous
compensator(DSTATCOM) : DL/T 1216—2013[S]. 2013.

fEEE T :
FZA(1984—), F , A LA NF L ALIR T 17 404 25T
REAMES TR E % T4E, E-mail:liangyichaod16@163.com,
i (1983—), %, LA, AF Ry AME R E K E &

FRBEH(1964—), B , TAZIF KN FE R AMERE B %4

& RIS LA,

R TH(1987—), B, LA, A FELHAME L F %4

ECIN 1V ol B i

EE A (1994—) , 4, Bh B TAZIF K E R AME R L%

Bt bl 1Ak,

et

(RAOBRBRSLINIME) 2024 £ 3 HiT FRM

BRI A BRA 7]

iR IR ) AR A R

AR TR AR AR AT BR A )

P22 4L RS AT FR 2 ]

Pk DU L J 2 2 L e A PR ]

B (GLT) B T LA BT BR 2 W]
BUHAR W 1B w4 R ]

RINTH = A R AT BR 2

e
2
H—
%
Hij#Ai 1
4 2
Hi4d 3

Hiffi 4

9 LRUTIERASPHTA A A

10 32 JH R IR HL A R )

11 T BRI 2 A7 R )
12 ARG KL TAT BRZA H]

13 B8 g THARAH FR A H
14 HoARB ' 428 e A B

15 FEPHEEATA R ]

16 PHZMESHIC A FRA ]

Hidi 5
A 6
Hi 7
Hi4i 8
Hii 9
Hi 10
A 11

A 12





