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The application of capacitance compensation technology in harmonic control of distribution systems
Tian Jianqiang, Ma Junjun, Liang Jiafeng, Huang Huagang
Zhejiang Hongwei Electric Power Construction Co., Ltd
[Abstract] This article studies the application of capacitor compensation technology in harmonic
control of distribution systems.By introducing the causes of harmonic generation and its impact
on distribution systems, the principle and advantages of capacitor compensation technology are
elaborated in detail. The effectiveness of capacitor compensation technology in harmonic control
was verified through experiments, and its impact on system power factor and voltage stability
was analyzed.Finally, based on practical cases, the application prospects and development
directions of capacitor compensation technology in distribution systems were discussed. The
research results indicate that capacitor compensation technology is an effective harmonic control
method, which can improve the power quality and operational efficiency of the system, and has
broad application prospects.

[Key words] capacitance compensation; Harmonics; Distribution system; voltage

518

WMARE I R G, P N TR B A () L
ARG o« WA A SR R R A WA TT . — Rt
BURBLAE BT B R B A R . X
(10 FLAUAT R B R AN A IR, 1T A 5 VU A (R8T
R R SHGEANEPE ) RGP . R RS i
BFIE SRR B, BT R&EE. XERERE
DRI, X HL T 2R G R 1R P T i ™ FL B
WA BN RGP R RIEA . BRKRI. IE
PIMCT BRSO, B ) RS IE R B AT IR
BORBIBT TR BA 25

HEBRIBRARAR R R G HHIN A

FL ) T R e S N R AT DAL L RE
R R AN ], R R RORE MEAN T SE M, Rl th ]
DA RS REAERISAS . Blfun, ARMids. Ay,
77 RS 5 L LT U T DU T R S R AL A
PR ARG DR BB B RE B R R P I B ) T
# T LASEEL A g a0 A SR Es AV B, B2 R AT SRR
wafh. BAh, B RIE T DU TR REIR A R R G
SCHURORBARE . XUAESE AT A BE VR K s R A A7 . )
FL B (0 RIS P T 5 HE AT R GRS AT R AN AT
FRBHAEER L.

TEBGRARTE FL T ARG AR O BRI AR (1 B 1 HL
FMEFSE, N SHABERER TR, makkn. |

186 Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



TREESBHEMS
65O 05 A 1.062024 4
EHA: W TS USSN): 2705-0637(P) / 2705-0645(0)

Engineering and Management Science

TURFC TR AIECN A5 o 3 ] A2 o L ) L2 A IE
WIBATAMH ) RGE MR AR, RS SBIE
BRAEHL, Za P MRS R AME AR R . LS
FAAE KRR, NG HL AR G R R T L R o B ™
M. EIRAEOLT, SR RGBT T e &
ToVEH R 7 3K 5 EER F T I R B R M R IX — L
HUR M BOR A — M IS B BV, AT DU AR
ARG LR A R VB AL, ATl T B O S
FLBE SR AN T AR A el T (7 AR AR R T S kS 1Y) o 138
X HEL AR GE RSN 2 415 1 L 7D R S R IR N SRR 1 B A
R EF RIS, EATSX I R G R — R A U
. RS FER ARG RSR[5 REBEA
PR IESZE, TSN B IR 84T . I 5HER
NARGFIBRRRE, FECLREIE A R IEZHE, A
T B RIRFE R . e R RECR I RGP
DB e, TGN T R G REFENISAT IRA . 1
PR EN TP e A ST L RE I B AN AT R R L
FERRIOWETE T, T LABE— PR B AME BRI AL AN 2
Bt DASE AR B RGeS RCR M B

HAT, W06 PR T B S A JRIE A « TCIRIE RS -
PN A & AAMESETE . RGRIERA BRI
AT IEN A . A IR e R AR . DR R R
FIRE R BB 2 —, LR A5 Ik BRI BB L
(77 2 R FRIRT SN A R, AT RIDERR I H H -
AR A W L AR AR b, A I FL AR AL s 4 15 B R
HFIEAE, AT IA BRI AR . T V5 F g it 25 )
FEEI R R T ITR, PR SR IR, TR 1
PRI, IEBEBA IR H . ARG R BR BEORIAAE R
R T BN, PR BB IR ROR 2 BB A A
BAACHIEOR, HIEBR S A S ML TN —E e, &
FE AR A BB 2 B LR ], HAR R AR S 2 5
AN—EHIRE: AR BB KR B, R BN E
ARIFER R L

2B BIMERARK RIS

2.1 J5isg

LA AMEBOR R — R R RS BT i, LR BRI
REAE LB R RO R AR ORI IS R . H
7 A FL A EL S T LR IR S L, PRl T Bl i
(R AR OR SR B PR K A2 o A A AR SR B A S i
FE R B R B F R A48, SRR I IS . FERC
HAGH, ERHRS SEHRIERR,. BaIIR. hRDE
NPESER R, i A AMEROR R DA AR I L . H

PAMEFARTT DL I o503 B I BHAUREE ,  SEA5 U LR AE
HLZR B I, AT B0 B . A AMER AR E
LR B R G DR, > BT DA IREE, A e
RGMRER . FELPRR A, L AFMERAR AT LR A F
WRRHER R R, RN A rEL A AR A AR T 5
PUABIBAEME B AR . B2, BEIMERAZ —FIfE
B A ROBOR BT, BT B R AT RN R A A

2.2 FAAAMERAR AR AT

SR AE BB INEM L, AAMERAR R A UL

(1) B R FI AR B . A FMERIAR —Fles F
BORFRTTVE, SR FLRE I A R I\ AR, SRR
B LR . S AR IR B A b, RS AME
BRBAG A, 27w S i . i st R
FW, HAEAMERA ] LIA S R, PR RN
HAE I . TESEPRR A, BAAMERRTT LI Z A T %
FECE RS, HAT S TSR R T .

(2) W R Z HE B . 73— AN EZ A AR TR
B RGN REE R R RS, DR E AaE
FIF R M EEIR 2 —. MRS PAAIEIERET, 1 HR
REWMAGN TR BECTRE, TR0 R G000 HL AT R AE
PR . B AMER AR AT U 51\ A8 1 L S8 R M1
B, TS RA MRS A RMEHER T U &R
G rb R HR S LA A HLRAE LAY, TR RGP
MR, REmINREE. L RRE, BEEMER AL
DERESRGNIIFREE, Wi RGN R H 0.

(3) MHEREENE . FRARS T, ElE S
LR BN AN B R SR B, AT S 2R 40 1) FL e o i AR 1
T FE AR AME R AR BT DAIE ok R M2 U F IR, k2 1 3 ot b P 1)
S, ANTTBE e R G L R e E . FELAAMEE S TT LA i
WA P R AR A I BT T HLAAE, A4S ARG H S I ) i L ik
/N, TEIES AT DASRE v R R (R Th 2R R, 9/ H R 19 JE T T 4
¥, MMM REMIBITHBMAET . LREREH, B
PAMERAR T LA Rt B i R G s R RRE DR LM
BRI BIAR B, ML RS AR BRI e, B
AMEBRTERC B RGP B AT V2 1R A RS R e ()

SHBHMER AR R IAE TR

3.1 ST

TESEIGH, BABEE T — 24 B W5 R B R Gk
AT, 3 MITER To A AME IR0 T AT EE. SR T K
IUER L, B IER B RGP M B AAMERE, X
SIHT T NN B AMEEHT 5 R KT L Th R PRI EORT R AR e
HESH ST, TATER T —HEG KRNI E RS,

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.

187



TS5BS
65O 05 A 1.062024 4
EHER. W FIS USSN): 2705-0637(P) / 2705-0645(0)

Engineering and Management Science

BRSSO, B SRR O OB
e T RAMEBOK PRI RFHES . K5, RITER
G T HAERMESEE, FEX LT T IR AMETT S
IV KA D) R RS SR AR DL TESERE R+,
AL L7 M 2E B (S HOAT TR RS, DU S5
IR B AR . SRIG SRR, BAAMER AR AT DA AL
BRI R G B K, 38 5 R G0 Th A RSO L R A sE 1
AR BEMENIRENR. FHE, BATBEN HEFMER AR
SRR BALALHEAT TR ARG, N4 TR B sehe B FH TR AL
TBHEMMELE.

SIS IRRA, A AMERURTENS B R G A B A
ARENMR. LHF, BAUEA T —&IhEA 10kVA 1738
JEAS, B IANFE SR BAREITIME, X T A
BT B IR A S R AR AR, S SE TR, IMANHERS,
T RS B T A R, AR 2R AR B T A PR
BN, FRATTIENT H S AME R AR X R G0 2 RIEO F R e 1 1
SEMAEAT T O34T . SERREE IR, WAAMEHEAR ] LU R0t 52
RGN DR R A B ERRENE, INMHEE T RSN RN =
HUBATRR . 4 ESEhrZefl, TATIER T A A MERARTER
FEL 2R G0 P [ B AT S FH R e 7 T o B HE D 0 B SR RN T 2
&, A AMERORTENC H AR Ge P (V8 i SRR il o

3.2 KIET51A)

5 B RGN R R AN AR (L, MR R R B
AT HEAT O AT, UG RORT R R AR . A M
BRI 0 FEAFEL T IUAHE: (1D EEIMEEAR
TEE RS e . BT AAMER AR F TR EE T3
P AR AR E RS I R VA . X PP 7 AR TR
BAE, HEEE—ERRRE, BlantikEN &5 0mHRE
TR BT ARSI o A 1 FL B MR AR 75 2 B8 ks
AN ek, T LUARYE S IR RGOIRAS AN G138 40 E B
HARNAEMEE, DUSCOEARSHEREEa . (2) W
BAMERARFET M FEM L4 A RMERARE SRR H
R B e B 7R BRI S A A A ) . 7R BRI AL AN
AT BE S SRR G MR, R 75 R — 2R B it
RAFAIE AR 2SI AT SEVE A 22 4ot . R LR AME R R 75 38
Ty A AR A Ay A 2 A R, SR T AT SE A 2 A
A, IR HESAHR M AR R E, DR R
SEMZAIEAT. (3) BAMMEHARFEE MR B
BAMEF AR BARTT U IR B, ER S RE— 2
HLRE. AR RS AMER AR T 5 i A AR AR, KA
T 00 v 25K F A A HR AR, LAYk RE VRV FE AN R 855 G

WL RGN AW R AT Re LSRR I, AR AME R,

ARMIEAEH R EFITERE . B RE A AMERA R —Fhi 22
TR AMEEOR, ER A T Se it i i Sk AN R e AL
B, RENS B ) R SR SER AR d, T R R
HuREAT B AMEE . BB AG F A ROR BAT e RO EE PR b
ERCRLF. R tEm SRR, R E RO S RGN
RET EAISATACR . HHe A AMERIAR IR R J7 17 F A,
TR JUA T — 2R, s it ok 4%
MR, B A AME AR 1 o [0 AR RS B2, AT 5
TFHIE R L H RGN R R RIAS I A ek, EiE S
N L RESE SRR, SEILN B ) R Ge iR R A s I Az ),
NI S A At AT M s = 5 AR R AL R A 1 il
&, WEMEM. ST EERARRMBE, LIRS
AxTH MR IR, AT SR AP M ) RGN I AT AR %
V. BRI R AAMEHARIE ) RG R AR R R M E LA
sy, AT RIS R RAR RN, Kk, BEHERA
AT E AT R R R HE T, R R S AME R AR 2 AE
IR G R FECR IR E Z I, AR RAE TR EIEAT
IR R 1 v A SRR TR

455

A SO A R A TR R K B F RGN,
YR T A AME A B R ERIE Ao R SRR T A
AMERRIEVE B B 108 R, I T HX RS Th#
BN R AR E IR o RS G SERR R, BRI T AR
PERRAE T f 2R G0 I S FH SRR Je 7 Ta) o WF T 48 SRR A
HAAMEH AR R — R BRI 7L, ATLERE R4
HLRE R AIZAT AR, HAT RIS AT

(&3]

(1] £=HEHE. 36T SPBO-SDAE [ £ 45 HLIE HL I 1 1 [X AN
FM 2 2 W 2 T A (D], 22 M 2838 K %, 2023.DOT:
10. 27205/d. enki. gltec. 2023. 001329

(2] U Y Jik. ZPW—2000A 7R TG 465 25 4L TE HL 5 108 PR b BELAN b
2% WL TR 2 12 W iF 70 (D] b 5 32 i@ K %%, 2023.D0T -
10. 26944/d. enki. gbf ju. 2023. 000361.

(31 AR, BT B 2K WA (¥ 0 26 S 08 H i T X
L5 %M R 2 R 2 T F A (D], v [ Bk B 2 BT T B
2023.DOT: 10. 27369/d. cnki. gtdky. 2023. 000088

(41502, Wi, I3, % —Fh LDO F3& MR A %
FMEFARLT]. Ml 72, 2022, 52 (06): 948-954.D0I: 10
13911/j. cnki. 1004-3365. 210423.

(51X, BT g A I R AN AUR AL D B MR,
AR#FFLD]. M /RIE Tl K2, 2022.DOT: 10.27061/d. cnki.
ghgdu. 2022. 003641.

188 Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



