Enéx

High Voltage Apparatus

Vol.54, No.3:0093-0097
Mar. 16,2018

%5544 2 311:0093-0097
201843 16 H

DOI:10.13296/j.1001-1609.hva.2018.03.013

2185 BEORTBRE S HET LU T

RSN S
(1 AL BB BT RR2A e, B 4302055 2. [FE M R0 57 Be I ra F A PR DAL A /], 5 430074)

HE: 6% BASMETEBITPRILE R EF B, ENFELLEURERRELSLLET %
AIBATH KA, M R B A S BE T AR LSBT K S 09 SN R B 1 AR
B 4L SRR AR e 45 RAE A AR AR R N AR, 3 A TR S AT ARG A2 T A A G T
WA R E AR RIEAT; | T A% % T HNBRERE; M35 LML T ENAEE &, F 2Rz,
BJG Bt a4 B AR IS A Lo Ln gl kRIS, IR T RAR 45 R A B AL, BL SUP 3R R 69 SRS BE A 2 T
T v % T NI AA — 2 E L,

KB : AA%%T; 3B E; B usL; FITR; £ R4E

Research on Aging Assessment of Composite Rod Insulators Considesing Multiple Indexes
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Abstract: Effectively considering the aging properties of composite insulator in service and assessing the aging of the
composite insulator objectively are crucial to ensure the system to work well. An aging assessment model of the
composite insulator is advanced. The results of visual examination, hydrophobicity tests and infrared thermal imaging
tests of composite insulators were used as the input parameters to assess the aging of the composite insulators. The No.2
insulator was suggested to quit because of its west aging condition, the No.3 need to be tracked and monitored, and the
No. 1 had a best aging condition. The assessment result was verified by the SEM test and FITR test, the aging
assessment model has guiding significance for the composite insulators.
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Fig. 1 The model of aging assessment
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Table 1 The indexes of visual examination
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imaging method
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Table 4 The membership function of hydrophobicity test and infrared thermal imaging method
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Fig. 2 The appearance of insulators
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Fig. 3 The SEM test of insulators
1.2 3 58 S5 Hedi h Al AR 4
F BB R MR, W e E R, TRk
W, 2 5 ZEES T MR T L, RS
IR ECH]R b BORLRE | A AR 2R Y DL AL
IR, AR AR T g ) S A TR R (H R B A
U AARZ MR T, o) LA 25 2 5 a2
TEAIR R 5 15 A G Y G TR S BUR
B e il o R B LB A (HAT LA /)N
35 B Y G5 T AT HRAL I S bR AR LA 3 B4,
BURMEARE L, RAREA M AR S . B,
AR BRI S5 R FOR UL, i O S AL FE B ™ E
PR M :2.1.3 5, X585 AR
B PPAR 25 R HAT ARG 10— Sk, M T 26 31E 1 12%
LA VAR AT — 5 By Al {5 BRI R
32 HEMOIMEIERE
X 1.2 3 5 E G4 %1 AT TR LIS



5500

15 B B8 E R RIE R A4 T L LIRS £ 97 -

BRI, IR PTG RAE I (14 e FEAE i 1% Ak A
AR S, LA 4.

0.8
0.6
3%
30.4 -
= 1%
02}
f 2 %
O " A—r T 1 1 1
500 1000 1500 2000235003000 3500 4000
W em™

B4 EGBZFEEHOIMLEREER
Fig. 4 The FTIR test of insulators

ME 4] LA, B A 4% 1 2T
1 000~1 100 em™ Be I & Ab T 800 em™ B 5 LA
JAE T 1260 em b W IR A B o A IR RRAE K]
T LAFS N, 33 3 Ak i 0 43 1) %of 7 F) S SE i Si-O-Si
B RE A A% Si-CH, B A

AL B, 3 3 A AR S M 3-1-2 5 3B W
SRS XA, 35 0 T4 R B g R s 0
SR, ST B R SRR 5 2 5 T SR AT A Y
WO f 55 , o T 45 B T AR R AR S5 . A
T, AT LA R 358 G4 EEA R 2 Ak, M
PERER I 1 S E G UG TIRZ 2 58 A% T &
A", M TR RE A B AR . X SR A% T
LA VTR T () PF-Ak 485 St 2 X A, DT P IR
B PP AR f LA P A R o

4 iR

DR T —F R SR TP, 255
IS GG TN R PELL R NR P, %
WA S S 4 2T R EE

2)iz FH A L A e AE S 2L A6 1S
Bk T AR A IE B 1

SE WK

(1] B, BRI A AT, 55 BT S 4% Tk
FERHGO 2 AL I, 7 T4 A L 2012, 38(10):
2522-2526.

TU Youping, CHEN Conghui, TONG Yuliang,et al. Ag-
ing characteristics of shed materials of silicone rub-
ber composite insulators in service[J]. High Voltage

Engineering,2012,38(10):2522-2526.

(2]

3]

AR . AR S 4 5 1 KPR 5 95 N R PE ST [ D).
AL AL Jy R, 2008.

ZHAO Linjie. Study on the hydrophobicity and pollu-
tion flashover properties of silicone rubber composite
insulators[D] Beijing: North China Electric Power Unin-
versity,2008.

B e AR L AR S LB A BIF S
[D]. Jbst . AebrL Fiok%:, 2008.

LIANG Ying. Study on the aging characteristics of
the high rubber
[D]. Beijing: North China Electric Power Uninversity,
2008.

R R R R AR PEE D). dEat. Aedb
JIRE#,2009.

LI Ming. Study on ozone aging of silicone rubber ma-

temperature  vulcanization silicone

terials[D]. Beijing:North China Electric Power Uninver-
sity,2009.

WHW, A H . Z A% T Mis TP RE K n) R
J]. HERER,2003(3):14-19.

XU Qiying, LI Rilong. Analysis and discussion on
composite insulator in service[J]. Insulators and Surge
Arresters,2003(3):14-19.

TR BT KNS, 4 R R A AR
K Y 5 el AIE ST (D). AR b ) R A2 4, 2010, 37
(4):15-17.

WANG Qiusha, LYU Fangcheng, LIU Yunpeng, et al.
Study on the influence of corona on the hydrophobici-
ty of RTV silicon rubber{J]. Journal of North China
Electric Power University,2010,37(4): 15-17.
FLOGEAERAR, 2 8, 4% N Sh A B A i A 5
9 5% 1 WK YRR R BB S]] LR R 2010, 36
(12):3021-3026..

BAI Huan, HU Jianlin, LI Jian, et al. Hydrophobicity
evaluation of composite insulators using the dynamic
contact angle[J]. High Voltage Engineering, 2010, 36
(12):3021-3026.

OG5 F L HIESE, S B GTRs TR
B nTAEVESITT] . LRSI TR i , 2004(1):3-9.

WU Guangya, CAl Wei, XIAO Guoying, et al. Service
behavior and reliability analysis of composite insula-
tors[J]. Insulators and Surge Arresters,2004(1): 3-9.
OB EOLW, R WA RIE R A Y5 T O]
R LRSS, SRR ,2007,33(1):106-110.
ZHANG Rui, WU Guangya, YUAN Tian, et al. Devel-
opment history and direction of composite insulators
on important manufacture technique[]J]. High Voltage
Engineering,2007,33(1): 106-110.

XUULRE . 52 G 2 2 (AR B A i T v e
eh R N R S T]. HLRIER , 2006,30(12): 1-7.

LIU Zehong. Present situation and prospect of applying
composite insulators to UHF transmission lines in China[J].

(F3% 103 W)



W5 9 HT

BB, @K, T M, SR BRIREHXT 800 kV HECEFR &% HL L7 A S0 204

[11]

[13]

[15]

JIANG Xun, WANG Zhongyi. Calculation and analysis
for the electric field of composite high voltage bushing
[J]. High Voltage Engineering,2004,30(3):17-21.
- 7S 0 (I CE S TSRSk RS e ]
GFHERD. SHUERIR,2010,36(1):270-271.
FENG Yong, PENG Zongren, LIU Peng. et al. voltage-
sharing characteristics of porcelain insulators for
UHV AC transmission lines[J]. High Voltage Engineer-
ing,2010,36(1):270-271.

LR ML, E B SRR R B REZE MOA Y
HLOE 5 H BT R FLER L 2009,45(5) :9-11.

AN Cuicui, LIU Hang, WANG Qiong, et al.
tion of electricpotential and field distribution of UH-
VDC busbar MOA[J]. High Voltage Apparatus, 2009,
45(5):9-11.

FOLW, ERRAT . 2 57 1 R 4 21 HL 231 Y
ST mE A, 1997,23(4): 59-60.

WU Yaguang, WANG Tiejie. The effection of aning in-
sulators on voltage distribution of insulator sting|J].
High Voltage Engineering, 1997,23(4):59-60.
INPEE 2 S5, BR800 kV ELRGHIFEIE S0k
BSE AU T 0 AT S TR B AL )]

HL bR 7, 2009(1) 2 1-6.

SUN Xichang, LUO Bing, CHEN Ziyan. Electric field

distribution calculation and grading ring optimization

Calcula-

of rod ceramic core post insulator for 800 kV DC
system|J]. Insulators and Surge Arrester,2009(1):1-6.
O X REE R BR R L T A R A Bl
YERFFE]. s AR, 2005,31(2): 18-20

GUO Jie, LIU Lianghi, ZHU Yue.
metal oxide surge arresters at lighting surge[J]. High
Voltage Engineering,2005,31(2):18-20.

Operating  dutyof

(L35 97 W)

[11]

[14]

Power System Technology,2006,30(12):1-7
INPY S SEHF, T 538, 5. Fim R B
GU T IIRTSEN]. TR A%, 2006,30(12): 1-7.
SUN Xichang, DANG Zhenping, DING Jingling. et al.
Study on UHV AC composite insulators|J].
and Surge Arresters,2006,30(12):1-7.
i B RO, AEE . BIEEAE A% TR
Sl FH BT SE() ] ke TR 4, 2006(3): 23-27
ZHANG Rui, WU Guangya,ZHOU Guohua. The appli-
cation and prospect of composite insulator used in sub-
station[]] Insulators and Surge Arresters,2006(3):23-27.
T I B UG T &R M XL
PERERIAIFSE(T]. o E kR v, 2006, (1): 7-11.
DING Jingling. Study on mechanical property of con-

Insulators

nection zone of metal fitting for composite insulator
rod[J]. Insulators and Surge Arresters,2006,(1): 7-11.

ik B ERHST AR RIS T B 5 A
PEREPEART]. HERE TR AR, 2012(6):39-45.

ZHANG Rui. The ingredient design and aging perfor-

[16]

[17]

[19]

+103-
TS, B R TR TR AT A R AR R
TG BT L A, 2002, 28(6) : 8-10.

DING Meixin, LI Huifeng,ZHU Zishu. The mathemati-
cal model and frequency spectrum simulation of light-
ning current[J]. High Voltage Engineering,2002,28(6):
8-10.

. E kA G AR T TR AL R R DR AP T SR AT
[J]. HZEHRETERY,2013(6):6-9.

WU Bo.
ning overvoltage for the high-speed rail traction sub-
station[J]. Insulators and Surge Arrester,2013(6):6-9.
B ERF 7B AR 500 kV B RIE &
R FAB R RO )] REHHE,2013(6):25-28.
WANG Li, YUE Lingping, FANG Shubo, et al. Design
of enclosed clamp for long rod suspension ceramic in-
sulator in 500 kV DC transmission line[]].
and Surge Arrester,2013(6):25-28.

R RN AL . 500 KV IR Ll 404 T 1)
JEFRA BRI TE]. HIRHLEE,2012,07:30-36.
WANG Liming, HOU Zhigang, MEI Hongwei. Study
on discharge of grading rings for insulators in the
500 kV Gangcheng Substation[]J]. High Voltage Appa-
ratus,2012,07:30-36

Research on the protection project of light-

Insulators

[20] HEEDRE, I, PR k. NEUE SFAUR YA 2% 4 &
MBI EIT AL, HifEHLAR,2012,48(10):78-82.

HONG Guoyao, ZHAO Xiying, CHEN Bing. Research
and development of the optimized & miniaturization

GIS[J]. High Voltage Apparatus,2012,48(10):78-82.

RBF(1985—), B, LRI, LR F 05 E#EF %

TR T,

[15]

% co

mance evaluation for silicone rubber of composite in-
sulator[J]. Insulators and Surge Arresters,2012(6):39-45.
R RS RAESR S B T P R A T TR Y
AT BE R ,2001(3): 19-22.

WU Jingfeng, QIU Yuchang, ZHANG Jianrong, et al.
Quality evaluation for composite insulators in operation
[J]. Insulators and Surge Arresters,2001(3):19-22.
PRARHE R T 1 000 VAR A 2 A 4 2 1l
FHSF: DL/T 864—2004[S].2004.

Application guide of composite insulators for AC over-
hand lines with a nominal voltage over 1 000 V:DL/
T 864—2004[S].2004.

¥ E(1987), %, W, I, KNE L A SR b
LIk Y F @R AR,

AE(1985), B A, & T, AE M B SRR
BEIE S 5 Ty mag AT L AR



