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Research on the influence of plateau environment on insulation aging characteristics of wind turbines

Huawei Li

Yunnan Longyuan New Energy Co., Ltd., Kunming, Yunnan

[ Abstract] With the transformation and upgrading of the global energy structure, wind power, as a mainstay of
clean energy, is expanding its application scenarios from coastal plains to complex environments such as plateau and
mountainous areas. However, plateau regions present unique environmental factors, including low atmospheric pressure,
strong ultraviolet radiation, and significant diurnal temperature variations, which pose notable challenges to the long-term
reliability of wind turbine insulation systems. Based on this, this paper explores and analyzes the impact of plateau
environments on the insulation aging characteristics of wind turbines, proposing corresponding improvement measures.
The aim is to provide necessary references for enhancing the insulation performance of wind turbines in plateau
environments.

[ Keywords] Plateau environment; Wind turbine; Insulation aging; Influence

FER BN 2 EIBATH, BEPRLR RNl R f 5 N B, AT inid B et et Lk,
ZARBATHZOEE, HEBMRBSEESIABSEE REMX RS EE e, BAANREERESRA
B AN R KR AT E S H X e 2 AR, ISR SR OB, JF BARSUERIE £ I
P RER TR BIE G RGN AG aIEREBON™  BGARREANCR, SEALGAR N AR 2 H T
IR . FTEL, SRR TU R R X IR0 WO Al i, b IS G R E AR

o EACRE RS, R 2 R AR T 1.2 Eoh&iaat s

CACHLEEL, BEXS ST SR b X X 0 A v 4% ) AT S R D TR © R E R R, e E R

ANZE L HAT B E B T E b DX PR 58 AN B S v TP SR X AR AL
| SREMEE RGBSV LR KT 100 0K, SN IR T INZ) 10%, HT
11 KRR LHML-B IR BN BE R, S ELGAEP R

MRYER A, AR TS 1000 0K, SR SWEEERIG A 51 C RN, BLE TR BRI
B 12kPa, BRI, R UREGEFIEAERAR. B TR SRR INE . Fln, TR
XTI, WEROE R AE 3000 KUL L, HAURWRE AT, HRIBREAE SR, RS T
iK% 70kPa, A EETIEH LR 70%/A 40, THXAMRS Rl BRI BB IR, X K vk
SRR TR KL G R G2 A2 AT B RS RIURRBL S . [, PR G 2R 50t
N, O, IRAES LM BINERRY K, B KBRS SRR, HER MINUERE T

- 74 -


https://jeea.oajrc.org/

i

e SR I T e LA 2 8 AR PR RE IR 7T

Pt Ol . N BB R 2 5 HAM P S R T, 28
MBI Z AR, R B X A LR
IR I8% .

1.3 & B AEF B2

e SRR X (Y B R 2 A B N SRR AL, T
JRHB DX 2 M RN T AEOLT, FIRKH
G R AUy, 2 BRI RE T, TR = =

JEDRIL, (EAF AR BRI R, How I R 22 AT IA 3 25°C

DA b o FEIX PRI ZL R BEIE IR T, %R K L4 2 R
G oIl M B R, — 7T, PR AR N A SR 2 A
AT IR LA AR P = A A R S AR J7, T
HIUHER LY A A A —J7 1, BT RER
TR A Ak 2 A R R IR RS R AT e, el —
WEIUR BRI RE I S o B, SEICIR £ 0 R A AE TR
PEIRFEAE N, 2 I« BRI, AT 46 i LA
F 754, T HL ML Se2H 4 2 0] 2= DR g #0855 T B3 J2
U WVE NSO, 45 KR LA 3B 47 38 BO™ F )
ZalEE.

1.4 ¥ 2424

FH T i S DX Vb A RASIUR, ORI Mk BE 2
s RS AT T2, 0T R R LA G R A
FH R R o FEVD AR AR O, WU S 52 72 Vb
DRI B SE R, b RURLAE AR R
MBS RLR)Z , 2T AN, AT RER T
HILRIIR | YT 2 R R RIVE « iR IR 4e 1K
TEVP R BRIl 0BG K V2R T S B IR, FETE Rk
SRKPEIRIE, SR RABORE. gAY R
ML 2 B ph B gk — 2D I R 48 b B 2 AR, X2
(R R0 2 5 A TR P 3 T R, W 46 2 3R T
AR R B I 2 R A AL B B, PAR T4 T4
WAL T BR A M IR, LR THI A 5 TV BT LM g el ™
Y, YRR T

2 SIRIMER & B 4% ARG H 1P SRR

2.1 AR

B b X (AR s PR B R R, A R4 TR @
PRV E B BT T S8 I 0 1t B 4 SR b o FE LS04
PR i PO A SRME I R R SR A R A
SRR LR fi 0] o BIFFC ORI, BEE WG T, KA
AR R RARBOGK, BEIEEME T AGM B EA
AP RE . L, AT SR A 2RI E = M R AR IS AT 32
BELfi S8 s A 7 75110 ek A e 5 Ak A S0 i Ak R R AT 2
P, I ORISR R AR S e L BELIT SR &
HIFEA S B AAR B, AT 2 35 S 22 i kLR T I At 5

-75 -

TFEEA, [FI, 3R TR RHE IR LA 5 b AR I8
THGERREN, 7S BN AN 58 BEAL 7
SEPUEACBI, LB AL T A S T AR
FABU o FENUR L RESE 57 T, 2K A HAR LG A
BHEAIR ML VA Rag e, DR gR R A AL
BROKE S LB SR I S M T G Bk, TR L
AN T HREWHEZ R SR A &, TR ERT
PRI LA L T B 5 LR ALY FRBE ) - SKIRR I,
AR SR PR PR S T A B AR R AT 2 TR
BERRTY, Al 2% AR S Re i B Uy L HRAE VD A2 0K 1)l D)
I ROE LB K v 246 5 S O A N 3057 - AT AEE
T A5G R G e IR R R B T I A7 A

2.2 MG HE

DA RORLRT e SR X ) 55 5 AR AT L R b 4
I, R e SR X X T R LA 2 B AL A R R BT 3
I, AL R RE AR, i S SEBR AR
TR GNERLIG - FER BT SR Z T, DIREEiR)Z )
TF R FE ST GARL AR T 52 14 A% 0 SR o BRI 7K
IR RGP LG R IR TN G, KR Ak A
$RTFE 150°0L 1, A REERVD R0 5 18 E
&, [R5 R (0 R R RIS BT AR i
22 U368 3o A A R T O T B S L A, SREIL
BUREITTAR ) LS4, R FH e (R A 1 2 i
MRENS Y, RE S AG R IME S5
AR BRI T, W= 255 B M RE S 4
FRAEGIEREARR A T I URAENE, A RHRR VD
AIE NSRRI o I, FEORBEIE R AL B i 1K
HAERE SR ERE, BER RO AR
N SCREBNAS T N AN 22 , 6t G 2 B S5 M TR s 0 22 5
SEUNEAZRC), XA “ R B+ A sl bs
IO R LA, G 2 RS PASRAR o HL e SRS
2 R TT G R GUAE v SR AN M2 R IR i
At S e fiEtt.

2.3 AR MM 5 4 H K

o SR XD BV 46 2% 2R G AE M S P85 2% A T T
AR « 5 SE AN S S 38R 22 b AR AR I K B B
iy, G A ST TR SRR T 4 14 3 3 s 4
AR o A2 R AR 2 5 F 1 S X 2 A IR S
ENASBAL, FELEG T AR AR S R 5
TP DG 2T M I A A SR R e A0 0 TS P 0 B
TC MR KRR G A A B, [RD SRR MR IR S
B A SR A IE DA« 2R 0 I B 0 B PR T I
B O, 38 1K DT LA [ R 2% S B KA 1A SIS A



i

e R ISR X ) R FBL A6 25 2 AR IR RS i T 9T

HRumBE R, L5 SRR N 2 YR B A B BR
A R IR b Al REE 2 M 5 IR B ST HOR (K T
kL RGEHE— DR TR L. F T KJE W12
LRI 2% K S (O 48 2 7 i TN Y, Sl #2340 s sl
B Bt e 5 SN M A 5 AR AR SR IBG, R TR 7
WAL BRI » BT 2R AR ROR NG e R A, &
WA BN R LR e b ARk P 45 v SR A 5 S 0
EVEREIIRE A RN, DU D™ 8 P SRR,
ARG 5 & N EVE A RS YR T, 5 SIa4E
N GRS it 5 B AP ) R I 1 B e 0 A 45 K S 5L
SEIL MR B N SB[ 3 3 TR 45 1 U AR
SRR AR B2 5T SR K 45 R G K s AT
AR AT A 2 R

ZEORE AT B XX T K B4 2 2 A L
IrHT, DA e R X L 4 2 B AR R R T FOAE Y,
BEME AT LI R FR AR (BRI P S B V4R 2 I
Ub, £ JR SRR T, 3 FRE R RE A I A T 2 24 4
BORB I Herh, 7 REA RSL Bl IR X K r L 42 i
JAIRI s ROS Y, R 28y A BRI i REVR 1 4 Tk i
IVEENAR- e

S5 3R

ik BT O, B IERE, S5 K R LG A 45 A T AR R
R 50 2 9 A 4 5 7 VR A [I]. K LB R ,2025,(05):

(1]

-76 -

58-65.
i 5L R UL B AR 77 A W
B 5 4E15,2025,(18):56-58.

SRR W T T, S R FRUTL S 5 SRR 1 12 W R A
Wit B [7]. 8 & 5 4E4%,2025,(16):163-165.
VoIt 35 7K HE A FBHLAL H 1t PR RELR 405 7 8 o T %
AREE[T]. K B LB AR ,2025,48(07):101-103.
AR, E TR AR R — PR R L H 2 R e
R R 23 4 [J].Hh 1 e LR, 2025,(02):189-191.
HARBH. I A R R A8 2 25 K AT PRI FE D). |
TR H A FEAL,2024,(03):40-44.

TN, X 4R, TR Ry R R ATLAEL T 0 Ak 42 o) 26 R 4 £
WF A [T]. HL 1 57,2024,65(04):31-32+35.

KU AR K, F 25 G, T 4%, A8, A B ELAR KU R L E
T4 Sk A8 2 1 7K 5 s PEAE 9 (D). 5 4% FELAL,2023,58(04):
73-76.

TR B S L AR, T B, N B TR AT
F A48 2% ) R[], = LR R ,2018,44(07):2309-2322.

LS RS

[9]

FRAUFEBE: ©2025 1E# 5 FFBGRBUY I 72 0y (OATRC) it
o ALEFLMARILEB AR E.

https://creativecommons.org/licenses/by/4.0/

MOPEN ACCESS



https://creativecommons.org/licenses/by/4.0/

	1 高原环境因素对绝缘材料的老化影响
	1.1 低气压效应
	1.2 紫外线辐射效应
	1.3 温度循环效应
	1.4 沙尘侵蚀效应

	2 高原环境风力发电机绝缘系统防护策略
	2.1 材料优化设计
	2.2 结构防护措施
	2.3 智能监测与维护技术


