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Abstract:
fault inside GIS, a test device to simulate the overheating fault inside GIS is developed by static state test method. The

To research the diagnosis effectiveness and feasibility of infrared imaging technology on overheating

stable temperature rise at different point of GIS enclosure under different fault point temperature is investigated
and the function relationship between the temperature rise at GIS enclosure point corresponding to the overheating
fault inside GIS and the overheating fault temperature is obtained. The local high temperature on GIS enclosure can
be observed by infrared imaging clearly, therefore, the effectiveness and feasibility of this test is verified. The
results indicated that when there is an overheating fault inside GIS, the local high temperature on GIS enclo-
sure corresponding to the overheating fault will produce. Take the highest temperature point as origin, the tem-
perature decreases along the axis of GIS, which presents an opening down parabola. From the highest temperature
point 0.6 m away, the temperature decreases 11 C-15 °C. The tendency of temperature declines will be slow when
excess 0.6 m. The temperature will be ambient temperature when distance excess 3 m. If the highest temperature
rise on GIS enclosure is greater than 18.08°C, the overheating fault point inside the GIS corresponding to which
may be about 105 °C.
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distribution in GIS
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Table 1 The overheating points temperature and
enclosure stable temperature corresponding to it
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Fig. 7 The curves of temperature rise condition on

enclosure corresponding to overheating point
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Fig. 8 The curves of temperature rise condition of

overheating point and enclosure corresponding to it on
condition of 300 A
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Fig. 9 The curves of temperature rise condition of
overheating point and enclosure corresponding to it on
condition of 600 A
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Fig. 10 The curves of temperature rise condition of
overheating point and enclosure corresponding to it on
condition of 900 A
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Fig. 12 The relationship between overheating point and

enclosure point corresponding to it

HONS R B S 58 TR AN 22 A5 B S i I T, 5 20 05 i 32
FERZ R ER I PR R AL 30 CHRE N Y
A TE IR 23 7 Az v T 7000 4 B 1) g e R A A7 Y
I Tt AT LLAN SR AT R

AR BT 12, X I i A A5 B A1 58 TR i B A v
T 26 Tl 2 1) A U ARG b R 22T 1 1) TR A 40
LI, LI S e O s ITZR A S B, Ahse i
JERE AW R B R 0.6 m b TR AR A R
20 11~15 °C, #3d 0.6 m, T W Hm 22,
i3 m e EEA MG L . R IR E I, AR Y
PR I PR S, A SE R AN [ B, Y
T Al R B Ry A bl R M g T L 4T
SPGB . WL 13-15, B i TR 20 Ah PR AL 2
BN AR #5152 2. 640%x480 ; ¥ .0.05 CC(20 C);
Bkt :25°x17°,

13 900 A Ta5EIE
Fig. 13 The infrared atlas at 900 A
R I 1 ek A IR R R L T X I A A S T
TR T AT 2L A5 2 5

14 900 A T/HEBH K LI E &
Fig. 14 The enlarged picture of the local part
above at 900 A

15 600 A T EE
Fig. 15 The infrared atlas at 600 A
T,=16.17x(t-1,)0.595 4+13.17, )

KO ot FHMFEINATELEE | °C st HIRBEIRIE C,

I FH 30 37 5200 1 A1 76 Jm 0 R B P2 A A B IR
JE R 2C(9) BV 40 e 72 4% PN Jmg 38 4o B ekt A K B0
BEJE

R b o v (0 BSR4 GIS PN 0 T e v AN iE
Mt 105 °C, FIAR9), IR B A 20 °C, W4
7 1) JR S iR e R 38.08 °CL T T M 18.08 °C.,

1 412004 45 11 H 4 H 20N % B
110 kV 28 B 3l GIS XXT (1] k28 £ 28 4525 4k 1) B
BTG A M RO SR TS 61.3 °C, LA 16, 5E
TR 29.3 °C, MNZLAMEITE T, P U 18 3 B 5
FEZ T N B 5 R 3 44 N FAu 36 3] A1 52,
W), A5 GIS N TR 49140.48 °C, 4
J& AR AT RBIA AL, S R AR R A R L SE N —
DL L7, SRR 5 00 12 3k R A R LI 17

El16 ¥ 110 kV TR GIS XXI [ & 5 7 55 i # 4T 5 B ik
Fig. 16 The infrared atlas of a disconnector
in a 110 kV GIS



g5 504

2 A8 ety B R AR GIS SR AL TS AW S IR - 81 -

B 17 BELR

Fig. 17 The welding position
0 2 r #2011 4F 8 J1 21 H, K 220 kV %

L3 GIS 3 i 2L AMGI & 3 1 5 T8 ] B A A GIS
EAR f% 5 TR M 30.7 °C, 20 AN WL IR] 18, BR A5 i
BESR 17.3 °C, 1 E # WEARR S 21.9 CoiddE X (9),
A4S GIS PIER R E Rk 88.99 °C, My #Abikf . 4
fiff ARG A T BRI 66 4 i Sk R B BK AT N AR A 45 mm,
il M2 N 43 mm, 1 AL Ak Al 5 -2 mm B9 22D
AL UL 19, Ry il Sk B AR B 7= AR 1 R B

18 1S5FEFTEFE A 18 GIS L5 EE
Fig. 18 The infrared atlas of No.1 transformer GIS phase A

19 W % 85 A Sk A b 4

Fig. 19 Contacts in circuit breaker

il 5 T v, 0 LA R B AR AE GIS i
P RIS W B AT AT PR AP R AT TS, A 2
EGoF

1) 24 4 5 v A% N T R A o A R 7 R
14 Sh 72 b K 7 Az Ry S L , T ZL A0 AR B AR T
M 3t 25 3] 5 LA 0k i 5 R T AR T ) R
B, LT AR O

2) 415 B il JEE b 8 G S 21 Ak AR B AR T I RT
L, L3t VS R AR A ] A e e T R A A il

FEASAL A KL N 11~15 °C/0.6 m, #id 0.6 m, iR EF
R L 3 m e AR AR

3V AN A5 Jay F ik FA i T BE AT, R K(9), AT
T P 0 Ao R I

)53 5 VL B T AR BRI ] B 3 B
FAE AR AT ) S AR IR IS AU L R R R ) GIS
PR SR i AT AMS WA R

CEPd

[1] Ak 272 3 IR, 4. B R GIS ST B fe
VFTO +HF )], M A ,2010,34(11):203-207.

LIN Xin, LI Shuang,XU Jianyuan,et al. Calculation model
of VFTO considering transmitting characteristics of GIS en-
closure[J]. Power System Technology,2010,34(11):203-207.

2] # & & R, 5. LR IR R R AR R

AR 57 L D A T R BT ) R
AR ,2015,41(4):1306-1312.
LI Shuang,JIN Xin,BI Haitao,et al. Numerical calculation on
very fast transient overvoltage of UHV gas insulated sub-
station based on variable gap arc model[J]. High Voltage En-
gineering,2015,41(4):1306-1312.

[3] #h A RIS BETE GIS B AT
0 ELBFFE[D]. W LR, 2011,47(3): 12-17.

LIN Xin, LI Shuang,XU Jianyuan,et al. Research on the sim-
ulation of TEV in EHV GIS|J]. High Voltage Apparatus,2011,
47(3):12-17.

[4] MUKAIYAMA Y,TAKAGI I,IZUMI K, et al. Investigation
on abnormal phenomena of contacts using disconnecting
switch and detachable bus in 300 kV GIS[]]. IEEE Trans-
actions on Power Delivery, 1990, 15(1): 189-195.

[5] &, B MR AR BN B0 GIS X e s JL 1]
S3AT[)]. AL, 2009,45(3) : 160-163.

XIE Zhiyang, Fault analysis on deficiency depth insert of GIS
bus conductor[J]. High Voltage Apparatus,2009,45(3):
160-163.

(6] UilEH, A Hi, M A, 4. UHV GIS WARIR I I 2L
SNRIZ I AR, R R AR, 2007, 33(6) : 16-20.

SHI Xiaoyan,ZHA Wei,SUN Fu,et al. Inner temperature dis-
tribution of UHV GIS using infrared thermo-diagnosis tech-
nology[J]. High Voltage Engineering,2007,33(6):16-20.

(7] MR ZERI, 5 M, % SR T LAME R GIS I B
T K fih S Uk B A 2 DN BOAR B SELI]. 0 A s ik
2014,34(3): 144-161.

CONG Haoxi, LI Qingmin, QI Bo,et al. Online GIS switch
contact temperature monitoring based on IR sensing[J].Elec-
tric Power Automation Equipment,2014,34(3):144-161.

[8] ECHNR K BF, MRS, ET AR AR CIS Tk
T BEAEZE Wi 19 75 22 [0). & S HL 4% , 2009 ,45(4) : 100-110.
WU Shengbin,ZHENG Yan,CHEN Zhibin. An online mon-



. 82 .

20174F 10 H

Eudx

H53E o

9]

[10]

[11]

[12]

[13]

[14]

[16]

itoring scheme of conductor temperature in GIS based on
infrared temperature measurement|J]. High Voltage Appa-
ratus,2009,45(4):100-110.

JA e, T U4y A KOG R MR AR 1 GIS B A a5 I
FEFER M R G i WF5E (D). b5t A2t 0 k2% 2014,
ZHOU Na. Based on quasi-distributed optical fiber temper-
ature measurement technology GIS busbar contact temper-
ature monitoring system|[D]. Beijing:North China Electric
Power University,2014.

INERE SR ET, w4 ST 2 A TR e Uk
o 2% T RV iy B2 4 S i PSR AT ()], e AR
2014,40(11):3445-3451.

SUN Guoxia, GUAN Xiangyu,JIN Xiangchao,et al.Temper-
ature rise calculation and overheating fault analysis of gas
insulated switchgear bus connector based on coupled field
theorylJ]. High Voltage Engineering,2014,40(11):3445-3451.
MONNIER A,FROIDUROT B,JARRIGE C,et al. A mechani-
cal, electrical , thermal coupled-field simulation of a sphere-
plane electrical contact[J]. IEEE Transactions on Compo-
nents and Packing Technologies,2007,30(4):787-795.

KIM J K,HAHN S C,PARK K Y,et al. Temperature rise
prediction of EHV GIS bus bar by coupled magneto ther-
mal finite element method[J]. IEEE Transactions on Mag-
netics,2005,41(5):1636-1639.

SWESC,BF TR AR AF L R T AR 2 2H A% i 1 R
PR 2 B 20 B A BB 3 5 40 (). LT R
#,2012,32(33): 141-147.

WU Xiaowen,SHU Naiqiu, LI Hongtao, et al. Thermal field
calculation and analysis of gas insulated busbars based on
fluid multiple species transport[J]. Proceedings of the CSEE,
2012,32(33):141-147.

KIM S W,KIM H H,HAHN S C. Coupled finite-element-
analytic technique for prediction of temperature rise in
power apparatus|J]. IEEE Transactions on Magnetics,2002,
38(2):921-924.

TR TR BRI A5 T PR R R B
GIS BRZ AL & ()] & s B4R 12008,35(12):3016-
3021.

FAN Zhennan,ZHANG Dewei,CHEN Xianpo,et al. Calcu-
lation of loss and heat of GIS bus bar using electromagnet-
ic field and fluid field[J]. High Voltage Engineering, 2008,
35(12):3016-3021.

KWL HTRLL AR FEAF. 800 kV GIS B T K -
5 23 BT [J]. s i R R 2008, 34(7) - 1383-
1388.

SONG Fan,SHEN Chunhong, LIN Cui,et al.Calculation and
analysis on magnet-thermal fields of 800 kV GIS discon-

[17]

[18]

[19]

[20]

—
NS
—_

—_

[22

—_—

[23]

[24]

[25]

nectoifJ]. High Voltage Engineering,2008,34(7): 1383-1388.
(18 2 I N RS TR 2312 51 e A | W= AR 3
R ,2008,34(1):201-203.
YAN Laijun,ZHANG Ying. Calculation on the temperature
rise of large current enclosed bus[J]. High Voltage Engi-
neering, 2008 ,34(1):201-203.
AUE MR R R AT A SR il B AR A R T 2L
5muroEl]. = 4% ,2015,51(3):8-14
NIU Chunping,QIANG Ruochen,RONG Mingzhe, et al.
Simulation and experimental research on temperature rise
of spring contact in steady state[J]. High Voltage Appara-
tus,2015,51(3):8-14.
gk A A B R AR M. Jb T AU Tl H At 1989.
ZHANG Guansheng. The foundational theory of electrical
apparatus[M]. Beijing: China Machine Press, 1989.
WHER NS A . BRBERTIR A S s I B R
X AL X £ A A6 1) 52 1T 06 5 2040 ,2005,35(7);
504-507.
FAN Chunli,SUN Fengrui, YANG Li. Temperature distribu-
tion of defect surface and effect of natural convection on
thermographic inspection[J]. Laser and Infrared,2005,35
(7):504-507.
GB 763—1990 3 ¥ i J1s W % e 7 [0 T4 I 19 2 348
1990.
GB 763—1990 Heating of AC high voltage apparatus
under long rus[S]. 1990.

ORTANO B, GABRIELLA C,GIOVANNI F.Numerical
analysis of heating transient of electric contacts under
short-circuit  conditions[J]. IEEE Transactions on Compo-
nents, Hybrids ,and Manufacturing Technology,1993,16(5):
563-570.

GB/T 11022—2011 15 H 5 1 & Al 44 il B2 45 s o 1) 36
FHHARZEKS). 2011.
GB/T 11022—2011 Common specifications for high-volt-
age switchgear and controlgear standards[S]. 2011.
DL/T 664—2008 7 HL B A5 2142 W i F BLTE[S). 2008.
DL/T 664—2008 Application rules of infrared diagnosis
for live electrical equipment[S].2008.
ESUT 7R TR IR AR Rl E R E R e
Hh [ W g A, 2014
LI Jinyang. Typical cases analysis of trans mission line in-
fared detection equi pment|M]. Beijing: Chine Electric Pow-
er Press,2014.

& K(1985—),F Mt ,HGRIEF AR FTEAZ

Ew BRLMEEAK,



