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system during grid-connected commissioning of new wind
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Abstract

Amid the rapid development of the new energy industry, wind power generation, as a crucial component of clean energy, continues to
see steady growth in installed capacity. During grid connection commissioning, the electrical performance of newly constructed wind
turbines directly impacts their safe and stable operation. However, this phase presents multiple challenges including grid fluctuations
and equipment adaptation, making it highly susceptible to various electrical failures. This paper proposes an electrical performance
monitoring and fault early-warning system specifically designed for new wind turbine grid connection commissioning. The system’s
core strategies include real-time multi-dimensional electrical parameter monitoring, data-integrated fault prediction mechanisms,
adaptive adjustment of detection cycles, and coordinated fault response protocols. By implementing these strategies, the system can
accurately detect abnormal electrical performance changes in turbines, provide early warnings for potential faults, and ensure smooth
grid integration while guaranteeing reliable long-term operation.

Keywords
new fan; grid-connected debugging; electrical performance testing; fault warning system; strategy design

#rE XALF PR B R SR e il SR E Rttt
HRAATT
BNPIREE RS HTRAR, R - BEN BEFH 550081

=

EHRR L RIEEEHLE T, RALBEAFITREHEZLRIY, EENSTEFSERESH, metMERNE,
ARG E ML AR LRI G LG RABTIZIT, MUNEEG LMK, REBEAOE S EhK, BMAR LB
BREB M, RIARA ST T HERAG M PERGE, KT 2L AN SR ERELL, TLERRALENHNEOK
B, HWOIET ZAGEA AL SRR R T RIS WM E TR e A iE AR A B A SR R A R BB
o8 LR E AL T SRR S5 RS 2 X s Rk G 5k, R H MR P AL AUM AR 09 T R AL, B TARA AR AT TR L
FEGGUE, VASLRE S A AR A 5 P G 4 7T S5 B ATHAA ) 69 4R I

KA
AHERA; AKX BRG] KETRE A%, Kbkt

1315 TEPIREETRAHIUE, 2 RAERAHR IR,
DL, BRI MR e R, g TO T O TRURI, RS PRSI L

St AR, KPR RIS 0 Ut BRSNS R
Ko FERTRNAUIAEAZATZR, RIS ERERR T R AT R R ML A B
W, PEIBAUEEENBUR AL IFEITIIEASE e oumppssgunmn = st o . depsrobell. i
FF, LTSI TUERE, PARRADSABEIIE oy sgimon e, e, sh, %, SRR
PREPEENSAUSE. ST TROUTMIORERRAS, BRTPWIE o poere o OR RN s T LSR5 T
. T BRARRAISE AT, FIETBMS | D

=7
2.1 RS
MRS EEIE T E TRk, B, T8
B IR T 2R AL RERS 52 ke B SR R 75 P TE AR

[fEZE”T] AREAT (1995-) , 5B, PEFNEBA, 8
BT, MBXBERTE,

118



BASEEIRAE - $£03% - $ 09 - 2025 £ 09 A

Wrik S tles, DI e A Fe - H S KL bR
KR, HRR ISR E I RS HotileE, SEPRTE
Feilfid i, N2 R A e SR R R ey, TR
EFAEEFEIEEG, DS HRERRES, Bl sk
TR S S Em IR O,

22 HIES#

HLE SR e L E R R DL M A 2R Y L
k. HIERNVURHRLE, CRRREMEERENE T KL
HIZh#RE, Lo el RS KL AT S AN
FIEgsni; HUCRBMEE, SRR T B WA TR
&, RARXH TR —E RN Z 88 )7 DI by F R F L AR
b BEERAPRE, CERRBLS RN R e %
&, S EE AN RS T AR B iR 2 2 M
FRTATIE M, R RIS S e R M 5 2, B
L LGRS R EE RS LSS, HHI e
HBYE AT 3R
2.3 RS

RSO N EDHEFILIE, —HE e85
The, & R R R L F A O R B, Hw ViR
EVE— B R NNLL R E RN B EET
Thaha, C5hMEgRERTRRY, FRET R EEES
TR I TSR A TR B2 R ME BRI, DL e R H
HIRESE . DR BE ] SRR F SR AT (B ST
55, RIEDEARESHRFMES =R, TTIE)
Ay T S5 R TE A2 0 BB A SEsH S o, K
TR O T B R AR A F R B (1, SR bt
B IHIhRRTINEDR, HABIH R, DUFEEH
WL AT
2.4 SR

iR R B TR A 2R —, RLIE I 2425
{REH AT SRR 5, NP i
R, SRR IR, BRI RS XU g HE 7
FRERUTR, 55 UHHERE N REERIFIEZN. T
BRI, FEERT IR LA S RN EIEES
FREERUTR (S BCRICE,  antbhsIAS T BRI e AR PR
oK, IBEWREANEY £0.5Hz,

2.5 hERFEH

AxZ A TR Y B SRR B R T XA A S sh R 54
FESHEIGHLE, Z B R e E RS i I o ) 2 F
FCR . RIS BRI, TR LA Th 2 K%L
REEMTHITEEN, H LB R A s rrh s, #
ThER REA IR E . iR RS RIS thEh
ZERKNLE SIS, RIZDRREET G IR SWEDD
REIHHAE
2.6 1K

IR AE R N U — s Ry, T REETE RS,

A PRAR TR A AR, 2 AR TR AR A
PerL I, O A PR 00 J5 b 2 S M 51 EL At P B 5 D T
BT, EESEEMNIER Y. ISR 20
9, SRR RIS S EAEE, AWt EERFEaE
SREIPRE . TSI AG I IS R P (B B A S A {5 S A P
FOR, R R BRI BRFRAHIEE ST, MR
IERHER, BEREEE TR

3 ETHIERMSHHERE

B — [ LSS EURE I T X A At i LA ek
&, FRZEREHEA RS SES N SERN AL, i
At T RESS FEARR 2R R . Wb, FR2R A
BT HER G ORI RS, S 24 s S S AUS:
MR B& D LB TR AR S TR S 1T
PETTHE ORI (AR T St B AT SRR A
TN RHHTIRIR: BiER A n] o A="PER, RIERERRE |
FHEERESTRERE . MIEEREMBATFHRE, It
i R ok B A AR AR A R A TR, Hrh E 4
THAIERNE . FRMH— SRR (Eh T RRZRE
B, BERERRHEATREARR, Frl R E R ThndE e
FUgbE, EHEARHME. RS RESIEER ST
At b, SRENARES SR MWLEF PR RFIES AL £t
PTG BRI T OHT, BRAREET . SRR
PSS 7512, M RE AN e A A AR I
RN 25, IR S B REE . RV XS IEE R
SERNE D B Ik XL FE S RE A (AT . SR3RE
AENEEER S N REER, HHNRRIEFIEERMAE
FIVRFIEE R, BRSNS T RWLAHERR
APATHIBAITNE . —RATRSRZ R E Y, "JLIRAZ
MUERERLE, (GRS, SCRIAENL. TIN5
TESEE T, 4 TSR AR, R AR RTLAR
MM RERE I BTN, BIRE N R BRI ss
R, BETIRURFEE BRI, SRIRAHTIESL.

4 Bi& M EE R E HA

TEHTE RN R Be 2, SR — B T30
SRRz, AR TREZS, XALH
BUEPRHE R AR S SEN B OR R AR S e IR
FELE FIREME, sha] e HBUSI TonEdt i S ot
TRIRBRIIBOUHIL, B H B ARE T S A i
AR IRIRE . PRI S R HIRE B i R RS R B,
UIRIERBLAE TR BEEE S0, shaS R
11, DR BB AR PR MR ARTIR T, SEmieillrRies,
BEPFERASIFHN A

B P EPERNE BN WAE. EARERKGIHXAL
RINITFA S RS, SIS ARTE, Pl
ARG S, ASAREN R FESERIUE, ad 1 7k

119



BASEEIRAE - $£03% - $ 09 - 2025 £ 09 A

M—k, DA RS AR R EHE TR
BET, UNWUBI TR EASFER, IR S SEmk
SREETETIFRITE RN AR CE AR, RTDUE S HIE
RlE

5B AP AR I TR R W iz . — IO,
AN DARR S Z R i s AN AR A3 AR 0 2 B H W i
Pro EHZEM I EIIERDE T T 50E MR E R (R A b
i, FESEIXALRTREL T ATE RS, hatefrEE =
PSS TR EARIESL, RS AEfaen B, ARt
o (BUSHPETE IR, TOEREAER, NRTDEEK
IR I3 o

8 =2 R & TS 0 25 SR TG R I TR
WER ARG TR S, To1e Y Ay T fe:
W, RS RIAIEAS IR A, ARG TR AR,
PURBCE NI A CERE, DU Sisio WA (2
PsTfy . EEEaIER G, S —BiNRviREETT,
HREHIRE SRR RS RN SRR R
SEEOSIERGURIEARR, X REERIZEN 12K R
S EE, SRR SRR RSB AR, 2k
Z SIS BRI A R TR AL E

5 Bz bz By # B 4b 32

LIS Akl TIEE S ZE, RN, A
R TR R R 1 eSO PRRE XA URT e P2 4
MISRHE. BRAIMR F a7 PR XA LIS 2Rt |
LIRS ARG A AR N ASF 275 08, TR R
FERQLPRBLA,  MifnSEBRN TR M AL AR

B ARGAER MHPETRE R RN, R 7RIS R
BB NI RSE . XKWL ARGt 2 A ™
BEREE, 2EIDMRBGHREEEIETE. T IREEL
{RES IE T Ry X R, 2R A i 2
¥, RIATAEDIREEL, ERWUIRE SIER B TRE P,
(B TR ERHE, nE FRmd R, BEmERES,
A TR AR, H At A HEHLIE S,
RIS, (REEHEAZEAFHURE, T Mk
AR S TREEANEI TR

HRAE TR 5 B W AZRBRSILE] #HE7EX
BUH MR IEIRBT B, RS W Z B A S S RIAR L
s RWLESEERAEAR AR B B WA= 8, ez, B
WIS R RE SRR LI ER R, Rt, 24 XWLHIBEEL
T AR b S A RS W =N K N A P

120

(EF RPN TARIEN, R REGER R, i
PRl DAt L R O i o

R s A4 N BB B T AL .
BlRXS T— e Te i Bl his ok ol tuamset
BEIIAESE, RETEEE (S | IR P a5 5,
Kot b (s B & AR A B, b B e A A O
B, ArE . RRDINARRSEE . R NREEIBR 2 G,
—IEEEHEL N, RIS B THEE AR R

R RERPEG ISR, —E By ERIL=h
i, DAERXWUREIRSE . F IR A Ge e A A 2[R RE
TS L b H R b BB RIS UL Bltm, 4EiP N ATEEL Y
HEA HASPREIE RO THAZEIER, ROz MRS B R I5e A
%, AEBEREREBAENEERS, DETIREARS
AR B TR fEPERR 2 )G, 4P A D A
GIRIRT A HIRE B TH0ES, KWK ASAEMIA S T2
BTG, e AR B XA TR A S R 2

6 &iE

BT RATLHE 0 RIS B () B S RE A I 5 B I
REERW L efaE B T CEIATT . A Z Pk 24
FEFASSECLITAITRRS , fECEeh REAS 2T . AR
RALI SRS B 5 BT HEER S O HPRTTE oRns, #2
1 T P TIES () (E ERT RT S 5 2 i R A N T A 2
S, MIE RIS R O TRIRRA AL T A5 R; Iz BEA)
Wi 7 A BRR b FE SRR, e S T S o ) e b EEE AT
(V=1
5% 3k
[1] Z=7N,E 0o, 258, % R I Tt H IR R R BE s ik i )y

TERFSY 0] TR AR, 2023,(22):196-199.DO1:10.19768/j.cnki.

dgjs.2023.22.059.

[2] PN5E L BERERHT REIR A BR A B — Flud ol /N2 fid R 1 At
KA NI A LR EES T H R 57 CN 115051402 AP/
OL].2022-09-13[2025-08-09].https://www.cqvip.com/doc/
patent/1970842180.

(3] WkIBEAH HQ XU H, I 10 75 22 Jz o XUATL A 37 i 14 500 2 45 4 1l
BT [D] LA A JHE I T K%2,2020.D01:10.27352/d.cnki.
2y1gu.2020.002076.

[4] TR BRI, 5k A XU 7 R R 0 A IS, fRiCRL I R 8 [ 3] K
AFHEE,2020,36(12):19-21.

[51 FakEE B XHLH IR« B EEh w5 (] R g%
£,2021,(16):32-33



