$45% 521 W) €0 ERBEY D HEAH Vol.45 No.21
2017411 H 1 H Power System Protection and Control Nov. 1, 2017

DOI: 10.7667/PSPC161737

Fic B2 ) 25 B S B AR [B) LA 5

T A A9 4 BRG], T 4% 453000)

FEE: 7 AT b A w2 I PR Y P A LR AR B, BT 10 KV RERH R SR, B o B s R R
EFAH S B I TE I AN D53 o ) P B SE G R Gt 7 i o W T 2 s AT H 9 H 2 el 35 3 G DM 1 1)
FEE 2 B 58 AR T BREEAR v TT %5 . R Matlab/Simulink %1% 77 SEHEAT07 2L . D7 EL4E T4 W], 4B 2 #b
5 SRR BREFAMEAR S5 B I T IS HA B 10 KV AN R 40 HL 75 H PO b 1) AT SO s A IR o RIS %07 S5
RIBEE AR FLEERT 10 KV JF P TR TG Thilc & 07 2 A — 2 i 5= .

KRR FCHL; ARELGh, AR, AME; TE

Research on problems of excessive capacitive current in distribution network

CUI Yingyu, HE Fang, ZHANG Yonghui, YANG Zengtao, LI Na
(Xinxiang Power Supply Company, Henan Electric Power Company, Xinxiang 453000, China)

Abstract: In order to accurately and effectively solve the problem of capacitive current exceeding the standard in the
current distribution network, this paper proposes a combining reactive compensation method of distributed fixed and
centralized tracking for the 10 kV ungrounded system. The problem of capacitive current and conventional reactive
compensation is analyzed by using data instance and mathematical statistics method, and the solution of decentralized
fixed and centralized tracking is given. Using the method of Matlab/Simulink to simulate the solution, the results show
that the proposed method is effective and practical for solving the problem of capacitance current exceeding 10 kV
ungrounded system by using the combination of distributed fixed compensation and centralized tracking compensation.

Meanwhile, this scheme has a certain significance to the planning and design of the substation, and the reactive power

configuration of 10 kV opening and closing station.
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Table 1 Situation of the bus capacitive current BT X AR L kY SR B A B SR g v ol
in urban 110 kV substations %3 s
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L i i w R /A e Table 3 Capacity statistics vacancy of the arc suppression coil
A kvar A kvar kvar in urban 110 kV substations
1 RURAEE 374 306 — — 374 306 -
N WATRN
2 WA 2118 1733 1259 1030 337.7 2763 J AR R o AMERR AR
3 WA 792 648 1165 949 1957 1597 ERE Y \var kvar kvar
4 ZFMHEAE 209 171 12.4 101 333 272 | R O RHEAT 0 306 306
5 Wk 617 505 - - 6L7 505 2 RERAE RSPV 1200 2763 1563
6 JBHZ 1386 1134 988 809 2374 1943 3B REMEEIER 600 1597 997
7 CPA%E S 883 723 1746 1429 2629 2152 4 A PERNERANTEET 315 272 0
8 M eds 520 0 — — 65 520 5 Tk HEEEAT 0 505 505
9 mMfE 938 767 67 548 1608 1315 6 JBHAE MEFSBANFHET 1000 1943 943
10 RSB 43 352 124 101 554 453 7 OPHAE RRRMBRAFIET 1000 2152 1152
11 304 384 314 — — 38.4 314 8 AR HREEAT 400 520 120
12 BAAE 1705 1395 42 344 2125 1739 9 M RRBIFFEZLT 800 1315 515
13 JEAE 1232 1008 854 699 2086 1707 10 RAEAE SR BOMZAT 400 453 53
14 THE 653 534 69.8 571 1351 1105 11 139% RRIEAT 400 314 0
15 w5 41 1189 973 1239 1014 12 B4 SRprBIFSE T 1000 1739 739
16 fEWA 232 190 173 142 405 332 13 A RN BOFSEAT 800 1707 907
14 EMA  EBOMIZIT 1000 1105 105
F2 WX 110kV T EEEFLIEHINLEER 15 @A Ry BOFSBETT 800 1014 214
Table 2 Situation of the existing bus arc suppression coil in 16 (B R BIFFIEAT 1000 332 0

urban 110 kV substations

PR A R ?ﬁa‘m% :?Sa‘m% E:ﬁjmz)%
¥ /kvar ¥ /kvar ¥ m/kvar

1 RURAR 0 0 0

2 AR 600 600 1200
3 IR 300 300 600
4 2= [ AR 315 0 315
5 Tk 7% 0 0 0

6 oA 500 500 1000
7 PARAR 500 500 1000
8 A 400 0 400
9 MR 400 400 800
10 AR 200 200 400
11 (EVIES 400 0 400
12 BoRAR 500 500 1000
13 YR AR 400 400 800
14 AR 500 500 1000
15 AT AR 400 400 800
16 FEIAE 500 500 1000

&L 1 AT LAt 2 X8 A2 it 25
TUELE 7200 A, WORFIRAS . JHHAR, “PARAR. BOM
ARFIEI AR s RS AR R AR HL 2 HL G 0l A 37.4
A. 61.7 A, #BiEEd 30 A, H5E 2 HHATRFEL AT 40,
PR R AR R F v e X, R
WP . — B RGRAEFAHNSE, et Sl o 88

FHEE 3 AT LA, B 2 11 X AR Fst v 5IR4k el £7
TEAFIREEE s, JLrph, Pk, 23, JBH. °F
ZRAIEE] G R T
2.2 FEFHEO

Bt & T DX BC R ) R 2R 2R B A B K, A
FEL U B 2 BRSO, [] B T 7 i SR P M 2
RSP N,

7 DXL 2% L AL A v I 0 2R T LR JLAN
[l AL JHHAR, SRR, BONAR AN AR i
FEHEOR: AR 2R, HHAR, T ARARR
T ARV N P R R A 22 RURAR . BB ARAR
P 3 v AU T S A AR IR R, S 2 e N 2k
W, AN EEE, — RGP, Bt
R RS FEIR, 25 H Y (RS A T SR E IR e A
By AR R IS B N TF-Bh R 720, AME LR
ZEARK HAMERE BEAR,  [R] At vfls DA K i ot s il
B Ao GE s #ME T AR Ll
TG M IR R —Fh 7 2, AN ik B B Ktk
R
2.3 tMERERE D

7 DX BT R HEL i P M el - 350K 6 A FL iy
FHH AR G o b . —J51hn, A SRR AT
RGMIaAT i AR HEZ R T RGN H L2



. FEL 1Y) HEL 2 FEL AR A ) U 5 - 149 -

FLUTIE N, A AT BT AN 2 /N S B BTl
Sy Jr, ARSI, R DR A,
FLEPETHERAN ESEPRToR, AMREE I RA K,
LT AR A

3 RAEMMEARMR

3.1 #MEFHNIEEL

I XA PR HERE SR 0 B e kM AR ERER
MEMS AT — BN, AR TR
FF P G S R AR 22 2w s kM 2k
B| 101, 3 A 7 2 i 0 A 2k e R i T AN 4
KR A T IR Pl 25 B AN AL (A 1) A, I B 2k i
DIBR AL RS DR, FHRY (74 I 2% i b 2 G2
H R BRSO S T 1V I BBl M g =X
AR T 5 RS i i s B

FE BTl A PRt TR T3 R i A P 1) ¢ g A P
st ] R P B ey Aok AR B A RS, OF
WA R AR, PG RN RER, X
KA AT A IR I S Bl i, AR I
45 AH WY HB 5N 73 HC ] 52 M2 IR ]
3.2 BAHEMIMEARILE

AR L LA F AL R AT DR FH LR i Ad v o

D) BB R G0sAT77:0, Wty AR TR
AT A A B S AR Bl H T oA SRR IR SIS 1T,
AT ANIEAT, 4N RG R

2) LERR IR mT 5 45 B e An vl , e aie 350
Oy BUEEZR L, AR AR L IR RN S 4R AR T
YRR BB A Y, DI DR K, PRI
HL X LY o

3) BNV IRk el 2 i, R T R e = AR )
TR R T AT A R, MARAS LAl
PR R F A RN . B TG H BTN
CIETE

SO Ll T ST ) A7 g TR 2 S M 2k
R S A S, st e AR DXl F Sl B A
LA LR UM S S F A R A R L, AR
HUO X AR S 2R E DU A &, BT R 2
BN T L e R B M R, Y
PR DT AR Rl R T R BOE N 1.25~1.35. 7E3K
T AN A0 X AR F i A 2R i %2, (HR MR R R 2R
SN HEVS I SRR R I A R, SEEIR T
AR RN, I LR e R B ke,
ORI A1 B 55 20 X AR L . AR e s 45 A M BT
B FTHEDX I SRR, AR REOTIEIN 1.8~2.0.

GEATHIX BRI, & 2020 42, TH X %738 H b
TH IRk B L 7 a3 4 B

RATRETRGHNEBREA R

Table 4 Arc suppression coil configuration scheme of urban

substations
NeE BHAT MR i{iﬁ%lﬁ %E%LF%M% %ﬁﬁ;\ﬁﬁ%
¥ /kvar FE/kvar B2/ /kvar
1 RURAE of 0 800 0
2 AR of 1200 1000 600
3 EWAR of 600 0 800
4 kAR EEE] 0 1260 0
5 PR oA 1000 800 200
6 FARAR of 1000 530 400
7 A of 400 860 0
8 FRAR of 800 530 200
9 Bz oA 1000 700 300
10 AR of 800 700 300
11 FAAR of 1000 800 0
12 AR of 800 500 200
13 LS ek 0 1600 0
14 AR Bk 0 1800 0
15 oh AR Bk 0 800 0
16 AN AR Bk 0 1400 0
17 KA B 0 1260 0
18 FrigAs B 0 630 0
19 AR B 0 700 0
20 PEIAR Bk 0 400 0
21 HeRAR Bk 0 500 0
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Fig. 3 Selection of simulation parameters
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Fig. 4 Simulation results of line voltage
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Fig. 5 Simulation results of line current
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Fig. 6 Simulation results with compensation of line current
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