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ABSTRACT: In order to improve the comprehensiveness and accuracy of the vacuum circuit breaker condition assessment
method in tropical islands, the paper provides an effective data basis for the differentiated operation and condition maintenance

of vacuum circuit breakers under high temperature, high humidity, high radiation, and high salt spray climates. The paper ana-
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lyzes the types and causes of defects in power equipment in tropical islands. The evaluation index of the environmental state of

the switch is proposed, and the comprehensive evaluation index system of the outdoor vacuum circuit is expanded. The order

relation analysis method (G1) and the independence weight method are used to carry out combined weighting to realize the

comprehensive evaluation of the operating state of the circuit breakers. The feasibility of the proposed vacuum circuit breaker

evaluation method is verified through case analysis. The G1-independence weight method comprehensively considers the sub-

jective experience of experts and the objective law of index data, which can reduce the adverse effect of repetitive information

between indexes on the evaluation results of circuit breakers. The proposed state evaluation method effectively takes into ac-

count the environmental state of the vacuum circuit breaker, comprehensively considers subjective experience and objective

laws, can reduce the index weight error caused by the repeated information between the indicators, and ensures the vacuum cir-

cuit breaker in the tropical island environment, the objectivity and accuracy of the evaluation results of the device.

KEY WORDS: G1 method; independence weight method; tropical island; vacuum circuit; state evaluation
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Fig.1 Distribution map of emergency and major defects in
Hainan Island
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Fig.2 Comprehensive evaluation index system of vacuum
circuit breaker

3 ET G1-JHIiMMELERRSITE
Tk

HT T B W e ARSI R AR IR R L 5 AN ) 26
BRI Z2AHEAR , $5 B8 2 [H]AS RT3k b 2 A7 A 3R 2315 B
HA o PNIEAR SCHR I — B G 10 S2 PR 1 20 45
BT, i Gl IERHE b AT WAL, 8 2 5
PEAURIE X HE AR T 2 WAL, 38 i 413 AT 4
PREGEREACE , bR Al Al A5 AR -5 A0 N 25 G AL Y
Fe FRZ BN g Wi e e BARASTPPAN AL, FETTAR S DAl (]
AR/ PR PPAG S5 R o R0 T2 % WA Bl 19 75
%, BERSIRR A J0L PR 30 L2 I it i IR A T A G 46
SBR[ I A S AR BE S A — E R B
ANFRAR B B A 9 IR A, B T PR E PR AR 45 2R 7 0
AR

3.1 GlEMEEANE

K G1IEME B A BT A RS TR F AR 49 20
BEE. Gl LRG0, Jors AT — 2otk

R, AT RR L EE S M I 2 5,
AEAS PR ER i E FE8 PR 0 I . G1 L E 45
P B AP BRANE

1) MRYGWT e L Pris T ZoR AL R %, 7
FORR Y P i UIRH R T HE AR PG R, HER IS YA
RiLH

X >Xy>> X, (1)

e m WG XG=1,2,0m) K B
J3E wh v B HE R 5 B R TR

2 )M SRR W 1 R A P A A 3 b A
BRI, 30 NS X B EEREAE w; SR
X W TEERRRE w2, o BOBUE B UL 1,

=1 HEESE

Tab.1 Assignment reference table of 7;

v £

1.0 808 X; SHE0R X AR E
1.2 Fobr X; LUAR IR X A 2
1.4 BAR X LERRAR X, W) 32
1.6 fabr X; LA bR X, amE
1.8 TR X LUAR bR X W0 o 22

3) ARAEAIARAE bR 1) B AR A, AT
FARPREEREME w;, WX Q) —@3):

-1
m—=1m-1
Wm:{nznr,} @)
=)
Wj:l"jJerjJrl(j:m_la”'aZ’l) (3)

W (2) AR B m bR A R
{H, #Ed (3) RRETHETT A TR RIS m-1,
m-2 - VAR RIYE AR (R

4) M EAR 0 B B AT A — R, R
—AAL BREE AR HE AR A E AR, s (4),

Wi
Wj = (4)

2%

Jj=1

A wohdER X 0 FEUACEAE
3.2 MR EHEEZEIUNE

P S7 A BUCBOE T — RS Z2 50 1A e A ik
02 R R 2R B T 5 8 2 AL 1 i ™) SR O
FRBUR A — A R AR — 2 [ A ) A A S A
FER AR AR, B br X S HARRR PRI AT C R
Bobok, RMHESNEZGFEEEZ, WE X
F1% 7 AL o7 /DB, LD/ i A2 B o DAl 25
BIFZIR o SR A R B BGA T IH — 1AL BEAY
LERAT N B WUALEE , RERSAT A0k R B2 W it e 2 10
Wb Z 5 S Y (R AL SR A SE PEACOE T3




© 62 -

2021 4E 11 H

FEAR B WA B 2L BRANF

1) FEAREUE RO PR AL AL BE . R Z2 48 FRo%] W7
B TR BEATER B VPN, D IH R 25 faAm i A
AR, SeXHE b s BEAT AR AL AL BE . B E
FEVPAG B LS Wk A 3L 0 A, PROYIEFRIL m IT, %
50 B EAS WA A0ER j DR ARSI ERC N Xy, N
(5):

(%)

e X n A28 Wi o (0 PP 15 4 1 S5 45
£y Sl

28 WA A T RAARSEAR (IR BIE 5 | A 7
HAE | il B ) pobsifEfb b B A UK (6):

! h
x; €[x),x;]

(6)

bl
x; €[x},x;]

e ) RS | 5 B AW AR A j W s I —
LB FEPRE, BEROR, TS bR SR, HME o<
¥ <1y x5 AR TR R T IX
) 26 10 A N B A 45 Pz A7 DX A 1 A5 1 D)

HA WS A2 T A8 br (AR L 12 . K
PHARAR R | $hE ke | W . IRBAERR ) bR ifEfbit
LI/ WIR

o omax(X;) -

I max(X )~ min(X )

Afe X BUEBOR, FoRtabr RSB ; X 4
I X BYZE 5,

2) IWHEAEPREAC R I, F5hr X, R AR
R IR AR

(7

®)

e X SRR X PBRE X R X
AR X B

3) XA O AR B B AT AR v A Ak A 21 i
PREGE VAR, AR

-1
R;
o=

J T m
2R
j=1
R o FORAEH X I E LA

€)

3.3 HANE

G VSR8 DAL RV P AR 5 1
e LT T3 J /b~ e AL AR, L
PR -

min F(0,)= Y > {10, ~W,)x, P +(0, =7 )x; P}

i=l j=1

(10)
X (10) 2 0, AR IZERERUEE.
LR EAT N -
i&/ =1 (D)
Jj=1
60, Z0(j=1,2,---,m) (12)

SRR LA TR AT e P A A A
HERSTEESHEITHER

HRFE T 15545 21 A0 38 A A o £b 25 S A48 b 21
ARCEE, TR | 6B W R ST BUE
CEAH) P, sk (13) Bk

3.4

P =100x Z@lxl'j
Jj=1
2R 5 20 A IR B A MRS A )
( Q/GDW645—2011 ) PN B2 W i 25 (1 AR A PP AG 485
REHR 5 MIEFRES  FERE . RS E
R 49, Wk 2,
2 ETMBBHURBIERERESR
Tab.2 Vacuum circuit breaker status assessment result level
IRBSTAEIE 85~100  75~85(7) 60~75(%) 60(:)LAF
R IERRE EERES RERE ERS

(13)

ARE C13) T B Wi iR ST E)S
MRAEE 2 A 5 2 BIAT 75 21 B2 I B 4 B IR S
ftish

4 EHHloHh
41 HEEWREEBHIE

N TR UERE T G- S AR (Y B3 W AR
BT R AT, TR 15 SRR
23 W s R E AT S 01 o0 B o Ferp 5 65 SR L A IR
i B JEUR FE AR RS D3 30 Wi A A A i R R
TR IEER , IR PR R IR T SR Rk
A AR, MRS AF BRI R 7 65 T R AR L

4.2 TEIERASNENHE

BTG ELAS W AR A s dE R R S L 2R T Gl
VA0 E 16 b B 2R R R LA SR AR S Tl 45 A1
HEREZIL, Wk 4.



LEARE IR RIS ST G- 7 PEAUEOE 10 AT 10 5 B 85 20 2 W Bt i IR S VA - 63 -

K

x 3 HBETHRKIRNRERIEREE

Tab.3 Raw index data of a typical vacuum circuit

W5 WAy HasE KRR ST R EBREWE KRR/ it/ IRBAERR

(p.u.) % MPa C C % (mgm>d') (kW-h(m>a) ') (mma') /a
Wk A 0.9 37 0.7 52 23.4 75 22 1390 1490 2
Wk 4% B 1.0 40 0.9 49 23.6 78 46 1480 1620 2
Wi C 2.5 25 33 76 23.6 69 42 1420 1440 8
g2 D 3.1 23 29 57 228 85 21 1580 1510 3
Wik 4% E 4.2 18 6.4 47 24.1 79 83 1460 1720 1
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Tab.4 Ratio of importance of evaluation indicators
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Tab.5 Standardized processing results of a typical vacuum circuit
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Tab. 6 Comparison of evaluation index weight values
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Tab.7 Comparison of evaluation results of circuit breakers
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Fig.3 Comparison between index value of circuit breakers
with average value in a radar map
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