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Abstract: For monitoring the operation condition of shunt capacitor at substation and comprehensively
evaluating the configuration and operation condition of shunt capacitor device, the equipment asset
information of the production management of the substation is used and the reactive power operation data of
of network voltage of automation system of is dispatched in this paper. The configuration and operation
evaluation index system of capacitor is set up firstly in accordance with related index of voltage which is
involved by the shunt capacitor.Then, the physical meaning and assessment method of each index are
clarified. After that, a normalization processing method of reactive power compensation data based on
deterioration degree is proposed with consideration of the deterioration characteristics of each index of the
evaluation system. The comprehensive evaluation method combining analytic hierarchy process and
entropy weight method is used to quantitatively evaluate the configuration and operation condition of the
shunt capacitor. Finally, the evaluation method is applied to the comprehensive evaluation of shunt
capacitor at the substation of a local company and the evaluation result complies with the actual operation
condition of the device. Moreover, the method can achieve real-time evaluation of the shunt capacitor and
provide data foundation for the improvement of reactive compensation effect of substation.

Keywords : shunt capacitor; configuration; operation condition; evaluation system; comprehensive evalu-
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Fig. 1 Configuration and operation evaluation index
system of shunt capacitor

1.1 EMERERE

O A 2 i C B VAL 8 b = TR O
YK FL 2 o 42 B A B A R Y T SR R B A%
BOR o ARG TCIIAMEAR SCHRE , X T AN [A] 25 2
B AT G878 s &% o M AMEE B AN TR, e &b
B Cop TR

Cer :(QC/ST)X 100 (1)

s Qp WIFHRAL AR LA S, W IR et

FR IR R BT RPEAG T8 bp T2 TR R G2
FEEIE IR, , 38 W R GAFTE 2 H IR IR IR A
RGP R ST A S I AR Lk
o VD I 2 71 e B v AR, g R ) R R
IBAT o AT LARR AR AR ol 3 R A% 40 A AR OIS
e 5 WA T S AR R AU
1.2 FBBITREER

BB AT RSG5 b5 322 SO0 I 1 L 2 e
PEIBATIRE L IO RIRE ) . JFIR AL 2 AR a5
N U N L =N RO U A e U e B Y W I R (U
HUAS(E TR, 4 PRl A el T 7 B 502
AERRAIE R TR A A UM RE B WAL L 2 75

. 33 .



2024 4F55 2. EWILRES AE P RvIE N 458
LR, TR A EUAME S R REMCR R TR AVC BRI RS I HUE LR BRAE o R 22 R

EARM ST , AR B B R s A XU B R
A FH /IS S0 0 2 Aol P fef P R AR B T 9%
T R H AR T OB DI Ol SO L
TeIFERIRE ST, —Fei B0 1 vy ER K i AR
SO SRR VI AR BRI F TR SR BT, A
PSSRV I AT B . BB B AL A
i A8 A B A P T T D AMEERCR B T
MriEdR.

Bev% C AN
Cy=ngy/Nx100 (2)
VR RE Cy, 5N
Coy = (g = N i) /N X 100 (3)
FIF/NEE CL 3R
Cy=[qedt/QuIT (4)
FMEZS IR C Al
Cr = (Qc= e/ QX 100 (5)
K. T AFFEET AL ng AHRYIREL ng,ong i N

PN B I K AB AN e/ IME s N 9 F DI BRAE ; g SHIF
B FEL 25 7 S P 7 28 W T T A Mz R s AT P 1
G 9 W DU R[] P T T A 25 8 B R A
1.3 BNIZTSHIERR
AR AN FES S ET
il , B X T e D iz 4 RS T v AR HEL vl
IAMEROR . B IREARGHRTHRIZL R E, 7
97 G I R AME 75 28 B8 o Dy e 11 48 K 1 R Eh R A
B, BT @it SCADA R S8 H T o B 45 W i iz
TN TE I AMERCR A T 4307, FEEEARPE I BE
e AREZR B LR TC I ) DR R OK
AN TC T A MR D RN
TCUHMETAMNE €, A H

Coc =1t (1(‘<0)/T (6)
TCIAMERANE C . AN
CUC:(t pf<ppﬂqc>o)/T (7)

e Ty BB AT I 1] 5 pf Sy W s B 3y 32 R8O T
513 PF Ry D)3 R R R AELIUEL

FL T S L T AR G L R i A R BR AR
— MBI LIRS L T3 R GETC I 3 A1 S 5 B
DIARSEM, [El Hho e s i 223455 S R AEL A T W
BAALAE , IS b AT L s 22 DA IR R FIARHESS
HBYBRME, T AVC R GEIE H A HLIX [ E SCAEfTH
Je b R BRAE, i T RIIER ) RGEA RGBT, AU

. 34 .

FEE AR B AR R G R U,
UOCZtIUq/TXIOO (8)

Ahr, o, R ARSI

2 FHERAEFEERERIEITTENMRE

21 SUEHER—LLE

I R 22 2 BUR bn i AN AN [ A, 7 1
SERT ZGARPR AR AT PR AL B L R 5
A RIL” /R e[ DR R AN
], R T TP 45 R 1 2 G oy, A SCR T 954K
FEH R ITEN B IRES BAT R — RV, i
TIIAMEG — PP s B S, RS S B
S ) R AR A S B 1 ) B SRR S A B 3
551 BRSSO L A IR A I
PURPRAE S, FEEHEARE AR Y i 35 4 /N
S,

TeUAMEFEA 2 6 )T 254k, A B
ST H, SRS IE S 2 pR B A T T A M —
PCAE AR o
0, D.>D,// D.<D,

1, D,<D,<D,

K= ll?);g]l’ D,<D,<D, (9)
zl));lz)i’ D,<D,<D,
A DA TCUAMERE s [D,, D) AbRUEHER(E; (D,
D,) & (Dy, D,] J A58 Al 26 1E , K 9 T AMEE
H—A 228

BRI TR RS S BB NSRS
B, R 2 0-1 SR8 B2 R BOHEA T AL B, T3 R )
N AR 0,

IR I A e B G B OB T EUE S N g
PR ZS AR 45 AU RE E SCHE BB R L™ A/ NS
Iy, e — A YRR , B8 Soa i ldt o

I Fi 2 A L 0 e 2 VO 5 AR B I (]
AR, AR SOR IR B R BOA AT A — AL B, A
A5 A i i v U A A 33 B R T I R R s A T
AR S R RIN RN PR -

oL B (10)

BN S8



2024 4157 2 1

WAL, F AR A A I B st PIRESTEN Tk

(s 212)

Kb x, HIEPRIE; ., R v, RIVEPRIEIZ 1T H
KA s x,, N %, RIVFEPMEZ T TV ) e/ IME,
Yo~ Yoins TR A — 025

AR N R 2 R LB A5 A BR A 1], (ks
TTAERRIE A 1~12 48 s AT AR PR s U0 — R 25 2R
AT, F R 10 il /NS — AR AR UL 2, BleK
AUEHR AL DU e B8 30 0] (R L 5 A8 3830
Fil R 60~100, H 45 4 800 g I — fh 238 LB sy, 4%
M 10 R B —fb AR EE LA 3.

1.0
0.9}
0.8
0.7p
£ 0.6f

g R

L@
— o W =

éll 6 8 IIO 12
IR s
B2 NEERA— LR

Fig. 2 Normalization results of very small indexes
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Fig.3 Normalization results of very large indexes
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Table 1 Variation range of configuration and operation

state evaluation index of shunt capacitor
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Table 3 Configuration and operation statistics of shunt capacitor at a substation in one local city
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HPURm RSN BRAF BU(Mvarh)  EE REECRM JTANER RANER BREER%
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Table 4 Configuration of shunt capacitor and normalized statistics of operation data at a substation
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