G B AR A HL 2R G FL S DL E SR s b BERER T 5

X 8 i

b AL
e FRlRERRMBIRABLASRE, WA KR 030024
DOI:10.61369/WCEST.2026040024

RABELBRGERERNENAMER FEHMNERRERE—HERABENDEINRR, E22HIAHEREENE
Efsl, BSLERMEEESMASKANINERSE. REMRATIENBFLXENE, BRI NAEEIREFEER
HILE LS. IRESHATE. EFNAME. EEREXRZFEE, AXUSEFRSTLRAMKE, WRAEHLKERY
BSERRIETANMURE, SIRFRGBESTREMNSHSERENISTAE, MESKITE. hEBSITE.
{EHIZERRICES, FARRIRMAINE U S ER MMM LERE, HESERRARAFER, BETRIE TGS MRKL
HR, NTBEMHRERELBFAEMISTREN, ARAEHRBRATENARARMSRHRERE,
RAE; RBERE; BSTE; EBUEH

Research on Electrical Matching Strategy and Energy Efficiency Enhancement

Abstract :

Keywords :

of Wind-Solar Hybrid Power Generation System
Zhang Ligiang
Shanxi Branch of Huadian New Energy Group Co., Ltd., Taiyuan, Shanxi 030024

The wind-solar hybrid power generation system relies on the complementary characteristics of
wind energy and solar energy resources to overcome the shortcomings of fluctuating output of a
single new energy power generation. It is the main form of distributed new energy power generation.
The electrical matching performance directly affects the power distribution within the system, the
coordinated operation of equipment, and the overall power generation efficiency. Currently, most
wind—solar hybrid systems have problems such as imbalance in source—-load matching, mismatch in
equipment parameters, poor control coordination, and high energy loss. Based on the actual operating
conditions, this paper sorts out the electrical structure and operation mode of the wind-solar hybrid
power generation system, analyzes various fault hazards and operational deficiencies in the electrical
matching of the system, and proposes corresponding optimization measures from four aspects: unit
parameter matching, power coupling matching, control strategy matching, and circuit architecture
matching. Combined with energy efficiency improvement technical means, the optimization effect is
verified through operation condition comparison, thereby effectively improving the system's power
generation utilization rate and operational stability, and providing operational basis for the application
and upgrading of wind—solar hybrid power generation systems.

wind-solar hybrid; power generation system; electrical matching; energy efficiency enhancement

BIREIUR AU T REIRES AN, SA—Rg UL, e U2 3 B AR BEIRI PR R, O RS BER LA R
Wbk, ARESElR e, KOCEAN ARSI A AR A IS Gk, FIFIER . RAGFUIRINEAMEE, Sr

G EhIE Sibpie 8

EETAABEL, BTSRRI G AR GCRNOCEAM A BRI R I T 2R, A M 2[R

RAEL A TR B e R e . JERREYERTA FRRERL. HBMRZ SO ROCEANK FRAR GG ZRUCRUN G | DR B

R A

SEPRIBATIARL, G RTINS . AR R ST SRR, ARIRSEPRIE T T I AT R AN L

FOUHUCEUR IS LR SIS, ATLVEROARR R GES TR, SEma eI IR I, A TRERA AR e

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 075



E3JT#2 | POWER ENGINEERING

—. RAEE#RERGBESITE I SLRRE

(—) NABTESHTRASE

KB A3 RO EL A 25 G Hil 11 38 48 T e 350 A 7Y Lo SR
e, RCAHDERAZE R AL HE UL BT, AN BB B, =5 ) e
FAFFNR SR, — e X A RE PR R & L E T /AR XA
PUA, RN BB GBAE A, KRR AR T
Bbre &3 DO IRASPRHT L2 L RP LA AN, K FIRERI T 28
o MBS A AR AL, SREFRAVCRE, fEeEA
WIGE R R BORRE, fEREA S N REA RO 2
ARFRE, EMCR AR REIR R R SRR, MU S EOA IR B
FER SR AT, GERA ARG, RREAEROE
TR

( =) IRTRIhE B E R

T RO BRI BENUME, It R Gk L 22 I R T2
L, TR B LA SR AT I AR A, A FR e Bl 25
VCECAEAF LB WM. H WIS TN AR IR IS T 3 oKk
MG, ZABEARER NI FEr, JERORT AR BRI 2R . T
PR IR IN OIS Gl e LT A | BB ANARERAS |, A& I
A R, AR TUA MRS BTSSRI
B, BRI S I 1 O SRR £ 8 TR st 5 e Rt 2
A, IR AR KRB G A oAz I AIEAT AR DAL g ik
iEREIR A A AT SR BRI, TR RE R O A7
fir, FEHIE SRR ST REFERE N

(=) TRGEESBERMERRE

AR A Y UG BB HA AR R BRI A, R H
TIZ RSB ECEWIR R, JeRIM AW AR AR E 2, W&
TEBE MR S F AT R SRE AR . LR
FEHUE T, ANREIE N SO LAA R Ll k. AR L
PEIIAIERAS, REHUALH RIS, B [ e R 2 Uil
G, HEBHEHLE TR PRI RE I8 . [ I A3 A 3 38 45 W 52
JENE, TNRE R I A FE AR AR RS T T 2 i
R R SR 2, MMESFERRAOt R R, B
TGRS FARIRE, AITIREIREEA R gennR s

=

—. REE#HLBRRGHESTER LR

(—) TRERENATETERMRL

FRAEII H T KO S B IR AT MR AT SERR S T vl i,
TRHFHIUEREL, SBR, MERENIALA LI, gt i X
RN, JEIRINAS  FREISREIE T AT, SEIXOETIRICA N B
SFH I BE, BT KRR SR A LA e 3R T 5 AL
R, RPN RIS R CR o AR SR HAA T i, T e
1B T PRI B RO R O RE IS, PRERRRER SE T ASE S
HMZARIERE, FTLARANIZEE L, HFe e s, T
WtRSIS R A RALE, PiIEPSEREA R RSN,
THEHUHSEUCRREPIRIL, SRR us AL

(=) BRI R ITE (b

GRS R M R S A R Gy, fUR IR ARAES
SR AERPRAEICACHT H A AR5 RN A L S
A HBET AL, S T AT TSR, TR
EEASHEBRL, RRIRIRIN, s R gea s BIFEIRLARY
Hih, JEETPAfERESE RS, Se M RAHAE, TS
TR, RPN, SRR RS Rk R A Mt Bk
H, PREREIARE . IR B it s, s
e eI Bt R IR A A OB A FUA LS, RIS Th < 1 s
SSF I BRI, B R GCTCRERE

(=) BEMERIGETERMLL

BT RN AT A, T RO RO AR T T
Tie, #mrapeiRer ., B ORI, AR R AL R
A d, WK, SCRAFR AR IS AL, IO iaRL
TAEH Byt , AL, B3
PATEARSH TR, TR, ferapefeiaies. RIER
HLIH TIPS X — e, s iR e At e, &t
XIEIRTA A A AR A, B as HPI R BE T, /AR
FAfd R PP AR O IURE, Hm AR S e

(M) SHTihREFTETL

HEMRGIAEGEAE, MR, ek, e, %S
HICHERRICHL . [P AR W B RGeE U R A B I,
R E TS EAR RS AN SEIN T, 248 RE D SR HR i B
ScRf M E TOUEHIRNE, MR, BIR,. &I, MR
ARSI E LTI R . IR, s i
GE—A N HICIR A WEBE RN B, AR AR H T
fEREYI ., FORICER RIS, Bk IR ais T R, RE
RGN, X2 ERITIBIT - A R ZE AT S N A IE, (34
REGEBI ARG B ERE, PHERGIMIER A s .

(H) &EREHFBESTERML

MR R G ER TR AUE SRS HORETIE R 27
HrFAIG R 2, SRR SICIE .. BT R RS AR
T, THRIE G AN GRS, IR S TR R, W
INERBR AR R I, TEHHUE 2RISR TT G, JE g, PRI
#, DTkl RE) ., EAER RGBT e R A, K
AT, AR, Sia B, HIDREE
BELRZ Sl A5oE ™0 e IR AR LR . B OIS AT B0, TN SE el
HENGIERE, MOkERGEIFASICEIERE, BUNBE R,
HLBEIRE .

A=

=. ETHSIEICHNRFEZIRAENE

(—) R ARTHERERER TSI

FERSERLICACROERE L, N RO R T R R B s b
BEFTTHL, SR SRR LA R FEReR . AR XU R RIAN ]
HUODRRE, WARRMBRESREI T, SR A 00 N R
FAHBURERE . WG RRIRERIS | DRIRER PR, PRI

076 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



HR LT — BRI RS . R RS RIS SAL, A
TR B EAT R SR AL, R DR, RO
FARNIEIAATETT, RS B RIBIR R 2,

(Z) BRERASRESTRRE

PSSR SRR R, AT IR AR SBT3,
T A AT 2R I DE R R DL A2 OB AT . RGBT
A TCRAS R, AT R AR s A R U BB S i R e Y
DIEARRE, HEREAAs , (REELHAN A DE RS B Jk/ M
R A BRE A BT HURE o SR PR B 25T R R o F
REAIIREE | fEREMIEIRE. 2 EPHET ML S, TTRRR
UV REIRERE, Hm KOCABIR AT T AR R AL AR,

(=) ILEERARNEER

AR F S F DT AL SR oA S HH PR O ol B ST VB BT
&, PEEREREROTI AR SRR A AL H AR S 8 R I B
SRR BRI FE AR ER VR, KOG TR . AR
TRHE, PR e R RE I FS A, B L B TR 3R A0
WIEH AR, SR, R aepRL At g 4
fffRed SR MBI EA G ARG, BUIMERR &
REELIRFEA AR A 00FE, 1R ORRE RSB P RIS, M e s
MERGEIBERLRERL

(M) RERAHESERER

FE S LRSI G 2 B B e IR AR IR R, T
R T RO R L ARG S BB RE S SN Y HR R S
W, SERHAE] T 2 ORISR s RSl . T el
LR ROl X IREB T IR SRR, A
184, BRSBTS, B Lk /NAEARS R . 406 F e e
BUR IR, G IS A R LR AR IR, s D 7E A AR R I T 5 [ R AN
WEIREFELA R B SRS, MR RS AM . FE
MR A O R AR e

. MCERRIETRB LS

(—) RBEEFEFAEWL

W TIL, FENARINESRAGMIMLRNARS, =4
AW O . ARZS R AR, S IR
GO T ROCBHRIRRE D38 T W dm, XU, JeIRILATeR
WEMNABIKRGEET o« RHRNRGHTSHCEAYRE . W
WS, RO E BRI AR, KR A AR RSB
PG R G ER RO L AR DO RIS S, W DR
HOIER AP F AR 0L, ROCBHER AR R, ROk
AT ERUE RIS, BTREIIR S SR A Rk

243t

(=) RETEEEEIRFEXLL

St e TR LT, TS R I SR g A D
AT LR IR ARG . WUZEL R FB BT I S B URE . AR R
WIS R, FRABREHER T (R4 FIE R TR, e T e
Ik, LBRAEAIATT R RBHER H T U AR 2 H. SSRGS
TR ABIRRE R, RIS AR T EA . 2 AL R T
FLOR AT MRS A M A A4 LI (Al RE i AR I R, 3R
G RBFER IR IR, FUBERIA AR R M i, REEEAO%E
WAMEBRCAFIBF R

(=) HEREMtSESMERL

TR GRS MR T, R s rihs, |
FEPesh SR, frifiettz, SRRARRFETEIS ~ 31k,
P MRS T (A R DU AR 5, BT3Pk
Kby, T, RIRSESEE AR N, R
YL RIS AR, Rt R e A . £
BB TR WU S REF IR & 1R, SR RS K M RUE T
FROLORRR, IRF RRACFIRE M RIS FE A H Y

() fEREFIFAREERILL

fERER WIS IN A HEA A B, 3l TR 5T HA HL
B IUR A, BEBBIE AR AR, L2 R AR AT =
VETCFJE, fRAE R ST BRI PRSI IE M R S R B T TR,
B DI LU RO 2 2 A2 10 R AR ECE SR AL R B T
TERRIZ & TR T ARIN R8>, 15085 BUREREAIG,  ALELF T 24
i, EEERGIRIE, fE. RITHIERARIS AR, RoRK
BT RERCRI B LA IS B ] AR

h. &ig

WOCH AN #2258 R CVE LR RE AR B R R M B R S O AR
FEPELAR R, BRI IMENIB T N R G EN LA S AT
FORE B, PR S e, B TIR A A DGHE b P RS EA
1o BRI 2 A, ASOR B RGeS BRIB T L, AL
AL, DR G RGNS, sl AR LA T
RO DTSR NS, HAE R TR BB . SRR |
TERERSANLAT B W REPT 4555 — RA AU T . 28T
XTI, ORI R G ROC IR e, AR,
EREFI RO, RETRRFEIR, (hRfUe i, JEEir, AR
WTTHRAF G IR TRRBATESR,, Al DU e KOE HANA L2
SRR, N RIZEETREIT A B ARSI SR R 2

(R S5 ZRG , &  KOLEAMIAR RIS ST ) AR | 2025, 32(11):229-231.

[2) 520 | Z5b) KBS KOEEAN FEBEERAT ()] KSR ERE | 2024, 10(2):8-12.

[31 201 BT N TR SRR RO AN R G T 5508 ()], AR S A5 | 2024(7):95-97.
[41 23 . 6K R GEAEHE SR AL SRR AL PP A FIFSE (0. FIBBEI AT |, 2025, 66(9):108-110.
[SIBARERL |, 7 RO LA I ST R G TS DL AL TREA | 2025, 54(21):102-108.

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 077



	风光互补发电系统电气匹配策略及能效提升研究

