PUHLFR AR B DL RSS2 Wi, A2 b HL I 22 2B I it

SR
e EARERBIRAT), 58 S8R5F 830000
DOI:10.61369/ME.2026060035

i E ! # WK BREEEENESST, REMLEREERNBRNSESESEA, BRATES (EMXBEE) fFAXE
NEASEBRLER, AHEMEHENZOTRIEE, KEENNREZREAE. BEECE. REFRPRAMBERNX
BINEE. NEFAEKEBIESTTEHIIRD., BREE. REEM,. FRMESELIR, BEBERL. FREBHR
. ERERERSHEEL, TNSERBERIENER. KBEERK, FEMNTESSILERERYIE. BB
ERMEEXEMENGRE, BBREFNRRAREIET. ANESH EER. BEMAFMIECHRERBREHEN,
REREREETSEN. TESAE. REN. DRVERRNAXENESEE, BREEEELSHSEEIH%E
PERAR, HIERENIRIETZRE, ANENMHREREBHMZS FTREMNZEHIPER, ARBGETEE®E
HisHER, BRIIEHEER. RENERZESHMIRHIBILSESSRKE,

X 8 | : REEE; BSHE; WSigH; 881018; BRRERP; REHH

Common Electrical Fault Diagnosis, Maintenance, and Grid Safety Protection
Measures for Wind Power Substations
Ma Shijie
Xinjiang Longyuan New Energy Co., Ltd., Urumgi, Xinjiang 830000

Abstract : Against the backdrop of comprehensive advancement towards the "dual carbon" goals, China's
onshore and offshore wind power installed capacity continues to rise steadily. As core substation
equipment connecting wind turbines to collector lines and the public power grid, box-type transformers
(referred to as wind power box transformers) perform critical functions including voltage boosting for
low-voltage AC power from turbines, energy collection, distribution protection, and grid integration
isolation. These transformers operate under harsh conditions such as sandstorms, high temperatures,
humidity, salt spray corrosion, and frequent lightning strikes, leading to frequent electrical faults like
insulation degradation, switch component failures, and circuit short circuits. Such issues not only
cause turbine downtime and power generation losses but may also trigger collector line tripping, grid
voltage fluctuations, or even regional power grid failures, jeopardizing the stability of wind power
grid integration systems. Drawing on operational experience from both onshore plain and coastal
tidal flat wind farms, this paper systematically identifies four major categories of common electrical
faults in wind power box transformers—high—voltage side, transformer body, low-voltage side, and
secondary measurement/control circuits. It elaborates on online fault diagnosis and offline test-based
diagnostic techniques, establishes standardized maintenance procedures, and proposes targeted grid
safety protection strategies for wind power grid integration scenarios, providing theoretical references
and practical guidelines for full-life—cycle operation and maintenance management of wind farm
transformers, fault rate reduction, and secure grid integration of wind power.

Keywords : wind power transformer; electrical fault; fault diagnosis; equipment maintenance; grid
safety protection; wind power grid integration

5=

KR TSR BT RB IR R, ULEE 52 K . KUAISEI R, SRR TR g sl . e sl &1
BIFIRE, *Hiﬁ?‘d“%ﬁ]‘f%‘:%l&’”\ , NAEMRE T IIE AR Z]. BATE N XA A E R . BRI, AUE 2%
%5 0.69kV/35KkV, $m%ﬁ”’xﬁﬁﬁ~ﬁﬁkwf} BXHL, SEAEET R, B R RS . B R A o

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 089



BETRTHZ | ENERGY ENGINEERING

R HLTHRE 38.2%, e A HBR S 25 T . TIRBRAPRR. I HUEDYZE . BECTUNRUAL SN LA | MBS0 s, BT

KRN BRI EIRIF MBI RRA R, S HIss . BRI, RRah S, A G ImssE,

THBAETTSR . S FF MBI, STt Al A S R ELRE T

FNTARAL SR AL,

—. REBFEERRIETIRER

(—) BEXENSTERE

AR AR S T o0 . AR adees . IRERC I EE . vl
R E T — R AR IR, o i, A b
FUIN, e flifle, B ARA R R I . AR mAE . AL
20 AL HY 0.69k VAIRE S L, IR MR A 28 T e e i
TEHZE 36k Vs He A Hu s, TBI v HE PR A 43 A XU A7 B 2
%, ik A T NS, [ AR N
SEE ARORAPRES | R ST, SO R T S AL
R O EEERIN  FEORIRE E SR AR

(Z) EBHBT IR RS EEE

PR MER  WEX AR . NEEX AL KD S B AR
F2, DNEFERE BTSN, BEMERL, FIRMSING . R
RS ;

ST AN . KRR SR R 2 O TR T IR e, &8
LUMERNAS 4, MBS LTI, 512880 ;

T EFRE . B X E s g, Eil S
NS ENFEAS AR RS, gk

BYEEPRIEE: A S EE, AN LIS R, fNg
REERUEICE: S BN, 845 I B F I

—. REFEEENBSHERSENES T

SEEHIDHEE N, R XA AL LT R 40 A e s AR
N R =Rty = AN [ A R = R v A/ QU R Bl e
BEPURSE, 2B, PNV T

(—) TESIKEFESEHE

1. BRI / J2 ALK I e

PR AL i o AR, 5 DR LA S S A 8l S0 %
AL B T S R AR A SR . A A T e
IRALGERAE . WORITCI RANBEIR, (BRI, =
MR T s SR A R m o™ AR i, AR AR " R &
B, ETEEHMEUR, RESIRGERES. AT RSB

2. B2 j R

AR ERF YOI IE T A e, S 4B SRR AR
RIS SR, ST RS, AR
it
=

PRIRFE, SEEGE R R RE TR, IIELAZSmEA, 1K
BITSIBERGH ST,

3. BT IEAAN R
AR THSEIT ARSI TR ML . HELRIAL, &

RS FLBELIE A, SR LT I AR R RRR I, SRR AR
ML, AR s, I BTSRRI AR
M, SR NBILIE FE I A Lo

(Z) SENBESHKE

L FE PR WA T Xt e

T EEHT MU R . BRIEIU R REAE, &
MBI AR EG A TRk R, A STk
e, JEBRCE. AT B R AR N A 2R TS R
Gy IR NGRS, il e R R R B ]

2. 195 e Fu i i St

R 2ty LIV E L2, B ARtk Mk
B AERESR SR T, EAMRER, B
ORGSR RS, S KR A AR K U R
Hz—

(=) RENBESEHRE

LARHs BEEE% - e £

IREME R KL, MRSt . NS R s s
e, SRR R B2 efig), BEnan, 295
BRI, ARG Bl B AU R PR R, BB SRR il
Hutt

2 AR H PR M Bt

NAMENBUTCTITN A, FPR R MRS EI AR, A
I SZ I L b o 2 ISRl . i gE | BRI, MR E
TeAMEVER], IESTER IR, AT e .

(M) ZRESRPEI RS

TR SRAT A G s T RN, W R R /
FUE R RE G LGS . IR TT B AR FRORIP S BUE (RS
TLAE S SER T OB B RSl WP E I A L EAE T,
otk HEIIBE T HIR R A ISR RS, I
KRR, WREEEICHE ASIHER, #E— PRk s A5k,
B R PR R, ARSI, AR R SR,
R BRI

=. NEBEFETHESHEZSEHREA

SN RIBHEG S, RAELSEIN IENS K + & 2Py at
RO G E S MR, SCBE RS R LT .
kRS ELL

(—) FE&IESRIZEEER

HETEEZMEN : FXPR OB, SN 0 48 S
AL WhE. CBEEERRAE O A b, AR AR 4 LR

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



WURERTL . L B AR e S B B, U0 ey )
EA R BRI B B I R, o s TR SR HoRE
RIS

JRFBHCRAESAR I R R R AR A IR, SERTSRAR
MW HE G PR FFRIR RS S, RIS N4 b Skl
W, SEFCEFANC A SE R EIZE R I T K

W RESIREELIEN: 6 R RGN R =M AR,
M. R AERIRTE AR, G A AT iR AR
foihiZe, PREBGRA SRS | S iR s AR A T
FAREAREER K

(=) B&=mmpLEitisiER

TELRME I R B H 5, R RS ALES FUEITT e Hiat e,
T AR sy, A OEETR H BRI T .

Y2 SR IR . SedAR M4,
IREEIELEE 25°CI, 18 R GRZA 40 25 HuBRAIT T 1000M Q |5 4 5%
B WL /INT L3 ARSI T 1.5, MRASAN RE Sz .

RO LI PR BN . = SR T 3 v BEUAH TR S S48
2%, FIELRMTIZHAT | G R ek B

IR BERE R HERL +0.5%, HIENEITFRA
G LSR5 P NER

(B FELREL L W TG, e B 2R [ FE R bR, BT
PSRN R | IR

(=) rEigrmiEiL

HEA TR AT IR IR S M L
SENL" FRESWIRER, BFE5E H ISR, g
HEAE I, BB, %S Wiy 2l b el e
48R 60% LLE, AR08 KAUEHLRHE Y,

M. REFETRECRIETZE5HELIERRE

TR AR, ) — BRI . EGEERIE
2K, FIEERR AR EIMEL A AERAETT S, N
RSSOy F 7)1 8

(—) TBESIAKFRERE

SRR RS . B RIE IR IR T RS T 4
GANRACEE; PRESARS R B RO, KBS 5Eki
Fenlse . B EIES, ARE I R,

Yol 2 RS . (SRR RO R TS R,
BRI G RN, PRBR 2 R, (EEREN I e %
B, SNt st it SR

IIHETPRTEERE . PRI R LB TIT RS, PR
RS, MR S e B R Sk B T B e T
IR, PR,

(Z) BRE—RIESHERIE

i T 5 2 AR 1S JT SRR ENUE -RIETT U
W BERREUIRI; 2o kbl ) ELAEEE BT Fe B 28k,
RS EBIACAL B RIS MG BT 02

MRH Rk SRR B S . SRIE BRI e, STRE LS
BHEFFRIRAOEENE; T, dramass, [Menm
FEIE B, DCRCIE G A TC IR vEpR A A

(=) DRERESERE

RS /OB, ST AR AR, UEREKUH
PRTIBIRF RO . BT . BRF R SEG (BRIT R K
fir CAKIEIES, T SE RIS AT G e AR
B, GRETSRCSRIEIR RS, ST R AR
SRR B2 . INIAGS, SEHUARORIEER B 3D iE

(M) #wizBAREERER

SNSRI T L, B, e, SRS
TR e T BTSSR AR . SRR O
SERSHE 5 TF Al A AT, WO =HT R R R
ZHOCTE, TTAIEAIF SRR

h. REBEFEHMIETERNEZEZHIPEE

WAL R I i f,  HCHCREAN UG ] 5% %
4, W MEE I RS, TS, i SR
3y, SERAEHFMSNER, NLRERS . KB Ie,. -
RESTELVAREL . JERI PP | IS 2 (R R THIL T3 TH 1 5 L e 22 4
B

(—) BRIEERF, RHOEESREIEE

— WA R R MG AR R A, I BT
LR I U 5

TR AR IR R AR s, BT R A
KRBV EHLAL 1% 5

SREEY . TR AR IR S P B R, ikt
Helt R ZaRkotas s RIS R R sttt
B &

(=) iBEeREEEEE, CSBRFRPEE

FEE A e G PRAP (S R AR S, TeIADERL XA 4
WA AT, SRR, A5G KL IR, SR E G R 4k
FLPRAPORIS . S KT T TSl P BB B, e KR PR
FBHN T R BBk U RO IR EE, KA
G S TN e B A8 S SR E N ) 213 L
HUEU 5 PO RS D 8, I e A 28 — I [ B i A A
/N RS IR

(=) GEREHMERERE, PFREMINLH

TeIh AR ARAE KMLSEN TEs 77, SRR
MPLAER B I A, R X LRI B TSl st (PR, e 0
FEfmZAHILE + 5% B HHE O P 5

EPAPHNE . UM BB 98w (APF) , 4k
RS A=A 3, 50 TYCRMIEEWE, PRITH: R HIf A e
AEFAETF 5%, WIS X I F B S Bk briafs

(M) MR SR, SSIHRREEEFRE

PR - AL - THE — LR r G, TR AIS T2l

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 091



BETRTFZ | ENERGY ENGINEERING

L NN ey €7 p Gol = o e & SN < L
SE AR, AR TR 2 W AATIRA, 4R ETT R XAL
TR S, AL KU A I B o] i el i it 2]
AL [ S0 H D U 4 ot 5 A PRAPYIER ST, LR S5 I A Bl
3], PRI A OB A e 4

(R) ERUIMERGP, MIRSKFRRERREH XA

AR A ST 22 AL BT I K IR A AR A
VIER R, T E gL D RSN 1 XU
AR R DGR R AR S, (IR XTI B R
B NREBITIG R TR A G R R R AR, A
TEK A ARt R g f o o o

243t

AR ZAEILERIA R, GBS, TP aokiE, —
WA 1 i I B2 =5 7 IR FRLA A R A B PRI B 28
B, ASCHRH PRSI + B Al B Wisiat, arseBligik
PRSI FLITE s Araf A G2 T 208 B K R B A M LR
P, RN IR A R BN R, HIER
ARFARYT . ARESUEIA I PR S, AR R A AL
BRI A SR, SRTEETREED M R GeRaE et v

BB KRB . TONEST i B, 58 OB AR
DB . N LR e RS ki, ArsClicis g &
WEAL A RS B AR K RIS TR —
WEEG RIS AR, MR b o M AR R, 5
BN “HEERAE T 1 CRSRE TR B, R
THRRR A TR, BRI i R giie e mal, e

B1T.

[T, S TR X I 10K V 4R FZRI I 5 R A8 KU 43 AT [J1. W), 2026,45(01): 78-83.
[21Z5 1 R HL690V # 35k V AR HE 2 24P S USRS Wi ARRIFSE (1], TTHAR L 2025(14):189-191.

(31 F A XA =L e s H H A SR S SCBAESS ()] A IS4k, 2025(12):132-134.

[4] 5% . XU A7 SR P2 BRI I R A3 AT R A B REATFFT (0], Hh i A% TR, 2020(22): 236-237.
5] fi g | LR . Fi O, R R B AR S W ok (D). BT BIME L 2024,46(2): 72-T75.
[6] FEZAEYS .GB/T19963-2011 KHLZA A I RGHAIE (S]. ALHT - R EIFREH R 2011,

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



	风电箱变常见电气故障诊断、检修及电网安全防护措施

