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Research on GIL State Identification System Based on Temperature Change Characteristics

LI Hongtao', DING Ran', ZHAO Ke', LIANG Rui?, QIAO Yujiao’, GAO Peng’

(1. State Grid Jiangsu Electric Power Co., Ltd., Electric Power Research Institute, Nanjing 211103, China; 2. China University of
Mining and Technology, Jiangsu Xuzhou 221008, China)

Abstract: The temperature of GIL equipment is an important technical index to judge whether it is in normal opera-
tion. At present, there are few researches on the combination of monitoring temperature signal and identifying opera-
tion state. Therefore, this paper establishes a three-dimensional finite element model, which can accurately analyze
the distribution of temperature field under different working conditions. By arranging infrared temperature sensor on
GIL line to monitor the actual shell temperature value, a real-time monitoring method is designed in the scheme of
shell temperature, the data is transmitted to the monitoring system wirelessly, and the normal operating shell temper-
ature value calculated by simulation is taken as the standard of state identification. The GIL operating state is identi-
fied in real time, which is convenient to analyze the GIL temperature state. When the current and environment and
other operating conditions are changed, the model parameters can be modified directly, that is, the temperature pa-
rameter indexes of normal operation can be obtained, so as to carry out accurate state identification is helpful for the
safe and reliable operation of GIL.
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Fig. 1 Multi physical field coupling flow chart of high

voltage alternating current GIL
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Fig. 6 Installation diagram of infrared thermometer

D A 3 R A A R Y R A K R T )

AT e iz R B T HE B 1 A R 4
33 BREXRENRS

T BE W 2R 454 R R AP ALAT B HL, LML
G5 BB TR IR R A AL B 16 3 A7
ML, LR IET LabVIEW FRES X 5% 4 31 4 15 3 %k
PEALBE AT AP B RS HER A 25 R L 7

Fe (A

Lk

TELR M ARG AL
E7 GILXEHENRS
Fig. 7 GIL real time monitoring system

GIL S i I 2R 458 19 58 B TAR AR by - 21 5%
JRAS R MR R T A TR ML R T LR S
F18) TG 24 3 1 HL AR, 5 5k 3 B0 1 2 T 2k T 2% 4%
BTN ALALR G B, L 2 EAIHLR G AL
B, A DA S IS I Y A 2k U IR A T

R GER T M 77 58, 5 BE 1 A 31 42 T 4%
SR A B A DAL B A% R 2 P 345 Bds L 28 Sub-GHz
JL B B T 4k H AT 1R B TR B A B A, B
433 MHz JoERRLHP BS FOARAE R AL 2= B, WK 8.

R 7 KR

_________________ '.______________________.

; HAR L 7

T | x. AR 4532 i

_________________ F______________________.

‘A‘lfﬂ KL Ko fE

e S mERWRT  BERERE
]

[ T ;Hnm """ ::1] {5 57A8%

S AR A A, IR
il O e

E8 R EHEE

Fig. 8 Overall structure of the system
TeL ARG Fir e £ 5 B L4 RS-485 )y il
R, 75 GIL B9 o2 M i v, s i A ™ AR AR i A R
W, 2 0 JEE AL ™ AR R TG, 4 2 M A
T BAT R At e, REA &8 GIL RS T
OS2 v /NI S [ S 2o - N S

P 1R GIL A Jagam AL i Ayl 54



ARG S SR B AT

Ak, TR, BB, S TR AR RIERY GILIRE IR AT +53-

4 REPHR

4.1 BRI

WA R GRS SE P, A 5, nT T R R A
BALRY BT o GIL SE R I 28 S 4P BE 2 s
R A B B RO G0 SE o A AR BERNAE i RERES
B Y25 R R s AR S, AR BEE BRSO AR IR
HOBATIRS TUE , 2 i R 58 2 A s AR b 32 52
R R AR BE o B 5 AL B B A i B

T, WL 9.

A Hod RAE R
(P FH P E )

AbFRAE LR

E9 T EREEHE
Fig. 9 Opverall structure of software design

Bt R AR KRk BB A 7 A 2 3 B AR
S5, D9 GIL it J3E S I s i 2 45 i L >R 4 5 00
B b 3, BE 4 oy e 0 2% 498 1 B LA % A 48 % I8 174 )
P AT T GIL IR ik il B2 5 A S b B, oy 27
& BEAT IR B R B T S E AT b, 2R
FHATIBAE W Rk £ 5 AR R I BEAT, 28 GILAR
SHINE , LR 5 0 B SEE IR 45 1
2 NS

B 73 B 5 Ak RASE B B O 12 W 3 1 3 R e
S AT AR B 5 R R b A O TSR R R
IBATARZIE B AT LU, S B ARG 5 e HE A 42
BE22% Bl o B Ak R AR P LI 10,

WEAT AR B RS A7 S, RGts Ik
PR FER I 2 I 5 D s B B LA R G
A A5 I B A 0 SIS R S Rl A A A
XK

R R G H ET HE A s B, ] DL R
cmﬁﬁﬁwmﬁ%MLﬂmﬂ%ﬂfﬁmfﬁ
i, R B UL B B A S, R RSB
WREUR AR T WG L XL ARG T i
42 REPHAFE

SCrP R [ 5E 1T R IEIE 0 21 A LB A% K
iR A B RAE AT HER, 2 AL W B S il

T

LEAM I A R B GIL e
S AT 4
7

lumiﬁmmﬁﬁﬁﬁnﬁaw|

i1 4RS-485 gy fﬁg,ih/@rg
=N ékﬁ.lﬁi‘mmn,%ﬁ

~
|

S SRAE 2 1072 P M 4 AL
54NHT, FE TR L A R L

JE! FE&&}EEEPH’J%' W
X, A AR

Eri
RS
f?ﬁ::m
ORE
‘_"l

LER
E10 HiESTLENREZER
Fig. 10 Flow chart of data analysis and processing
Bt 8 TS BOE B E T BR I BE (R, BBl
RIRTEOME . ERBEHREL AR LI 11,

REEEEE | o [ \
RISGIL 7o o SO W

Sl A .

E11 EERBAEEREE
Fig. 11 Flow chart of fixed threshold
identification algorithm

H T 11 AT R A% 25 b LML R 6 B it B2 a4
HEAMG T «) , BA5 5 A BB XS FAZ 1 546 iR
FERHE AT A BRI A5 5 y(e) = TIw(e)] , SR 5 4%
i 3 15 5 9 0 e A 1 BRI B A LU A, P R ik 2
Pl IEH o F AN

y(1)=T[x(1)]

1 yn)=S A3)
Dly(0]=1g Y)<S
H3) e Dly(¢)] WHUE N 1370, 53518 GIL /Y

TARRENME ST 5 S WS BoeE il TR
TESEPR GIL TR A Z TR S, APt Bt
PR BURRE AT AR 1, BT I 255 1 GIL P b R 35
0 YA 5t 27 i A g v 3T DAL O iy 1 0 T A T
W E B s TR SR T BT B LR SR
;&%ETE%%& BFﬁJLHﬂLfE 7] A 2% P 2 s P U
(O IE P B, 75 5 BLSCE M T FRAE . Xl B2 X
55 »0) 1£ T%ﬁﬁﬂﬂ?lﬂﬁmﬁ\ﬂiﬂl%”/\@% BCFEfE N

X(t)= - lo /"x(t)dt

y(1)=TIX@)]

)



* 54 - 20204E 6 J1

Eudz

564 o

K@), Ar=t—1t, W R G5 B A2 E]
(BB o 2 AV AL A 20 T B 00 o i — B s ] PN
()-S50 X () v T i e TTBRIE S Ji it & &
EHREFE A . SO A PR BCEL I LA I R iR E
PERYZER , B BB XS A A A BE 1 T 345 5 A 2 il
SCELARIE W I B4 SE S L BT K A 35832 R 34 W)
JEl 41
43 AREPER

3 A B RS B GIL B AT SR E 7 iF
R B IR AR A A o (A A SR T R 4
B AR o 25 R 3 4 6 P I 2 B £ e 1Y)
A AT K A BB e IR T S AR AE — A I R
A 35 L 2 I PR A AE LE R Y R P AR AR e B
GIL i FH AR B 9 30 3 SE VA, GIL S AR 14 I ALl
& 1.5 C, LA R Ge ik e i THTTRRAE R 1.5°C.
AR Gu Loy A AE SR LA 20 A MR AL IR A AS 2] GIL
AR A S B R F R R AR B AR 5 I R
A7 LT, AL R 15 R o E Y L

SRS EHE TS O, W 12, 2 H R
H ¥ 21T 4ERF7E 1 000 A Z2 47, 24155 Wi 28 ¢ 1
F| GIL S2 R IR B b+ U SR R G 1T TRR
R, R, R GIL W IGREARfL e i T
AT PR30 5 | A ) 4 B PR I D U B, W R —
Vi) PE] o P )R TR S

250r
P 1000~1 300 A

— 1000~2 000 A

| —em I T
8 150_ _____________________________________________
&= 1.25F
Z2 1.00F
0.75}
0.50F
0.25F

O T 23435678500zl

t/s
E12 £EBEREFTUEEAENER

Fig. 12 Temperature rise monitoring when line current

changes normally
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