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Comprehensive Evaluation for Switchgear Based on the Normal
Cloud Model and D-S Evidence Theory
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Abstract: Taking the high-voltage switchgear cabinet as the studying object, a hierarchical evaluation
method based on normal cloud model and D-S evidential theory is proposed. By hierarchical clustering
indicators of the switchgear status, normal cloud model is used to determine the correlation degree of
indicators and evaluation level. Also the improved fuzzy algorithm is used to evaluate the first layer. On
the basis, D-S evidential theory is used to assess the overall state of the switchgear. As an example, test
data of the KYN28A-12 model switchgear is analyzed. The simulation result demonstrates the effectiveness
of the assessment algorithm. The assessment model is clear and doesn’t need lots of historical data. It
offers a new thinking to assess the operating state of the high-voltage switchgear.

Key words: high-voltage switchgear; state assessment; normal cloud model; optimized combination weighting;

D-S evidential theory

SCI31E X 10 KV Al 35 KV 5 FE I AT

0 5l8 KR KRS Bl | P FTSCRERES 0Ty 25007 T

e TS HE R FRBC A | #5325 D BE A
al, H RIS TR i M) 2 e fa e s AR
H U, RSB R GRS T OO LA s AT Y E
BB T i T AR EA TR VAL SRR
KB R BRI, (HR T AR R i LA
RHRSFERERZ, BARXLORESE BEMAAF
JERRIBBR T I SRAERIa RS ) AR T
BIANKERR SERIBRER AN S8 | 18 B T SRR 2
P AR REABRETE

WFE HEA.2017-02-22; {&M@EBHI.2017-04-20

TFRAER BRI R AR LRI AR R ik
X S O AL B R 2 0 5 SC[4) /T AR B A
DN BRI AR A R | ARIE R 5 B A
A S A TR RTT I S T — R 2R
LRV R, R AINESUOE K T AE N
ARSI T 2200 T BEALPERS PG A5 R A2

ey SR SN LEE X/ AL
SH 2 MONERE PE SO R FIBERLYE T T 5E 4
AT E S | R B P M B A L] A S 3R
BIIFT G AR SAER A RLET T, LURCRESS

PDF SCf-ffiH "pdfFactory Pro™ i FH AL www. fineprint.cn


http://www.fineprint.cn
http://www.fineprint.cn

.248.- 2017 % 9 A

indz

%538 ol

SN R ZE AL B 5

SCRHAETF AR AP F BT, 2 Ff
RRIFTIHE, FERIFSARRPIRE PG 00 2 2
W, FEor B BN A T A AR BB AL 25
ANHHETERE, Iz HE A I AR A48 bR A T
WA, AL T AT IEAS SR D-S MRS EIS i IT
FAFIBI PRSP AT

1 RESIFEREEREN

1.1 TFHMERRER ST TRESERIEE

TR AR AT AR AL AT B Y AT B T
i, 7552 T KB/ H 1) Q/GDW 613—2011 45
HE(12(7.2) KV~40.5 KV 34 @ BT KBRS
PRS00 ) AT BB 58 SR 4o S Atk b X5
M) AR TR AR A T T, A3 TR SCAE R
WAL FEAR AR R WL 1,

—_TEVRIX, |

UGS U, ——] B Rl X,

L B2k B X, |

A I R Xa)
75 TR T [ ITE X
- S TZREE T X, |
L e L B X,

AR U,

T AR
K 1T
VAR

— FIE R Xy
LBUBAR S U, | _PITAPTER X, ]
[ ATERE Xe |
|
|

FIHTFWTE X o
L pihid U, }—E FIHI IR X,
Wi T
LB Xa
B 1 FRERTITFEIERMESR
Fig. 1 Indicator category of comdition

assessment for switchgear
H TR A TR AR AF TR B A 2 HAF )
PIAJSAHIRI SRR R | 5 20 AR bR A T — 1A B
ARTOR FHARX 265 6 B i 7 2 A T IH — ke,
XF FRUH OGBS A HE b, HAG I Kl 4% X (1)
AT IH— AL AR B

0 X=X
x= % Xminsxsxmaxo (1)
1 X Sxmin

K (Q)F o FRIH AR5 AR EE X Rt
PRl 04 B AR R 5 X, R TP ORAE 2 s AT AR
BRAELAY B BR 5 X, 7R T AR T A AR 935 A 00

(R AR R IO
S TR R B SR | ORI B 2 2)
HEFT I — A

Xl_Xmin X < [Xmi" ’ Xl)
0 Xe | X, X
1 x-x S )
AYS
)(max_)(2 X € (XZ,Xmax]
1 X $ [Xmin ) Xmax]

() s [ Xo, Xo | R AR AR AR B B 4B X T
B, X, X BN 7RIT AL 2218 AT A5 HEFREL
AR BRAERR

Xt TR B B A SR A | RS IR 1 5K 3)
PATIH— b

0 X<Xuin
. XX—E()r(mn Koin <X < X,ux0 (3)
l X meax

K@) : X TN TIF AR L 48T HR 1 FRAEL Y
T BR X 2R A T SCHE H T B 14 8 i 4 {1 5
HARLIRAS N IBUE,

H A A — A5 — AR AR IZ TR
LERITRI S . 3% (12(7.2) KV~40.5 kV 4 s
BT ARSI Y AR s TR
K531 4 55, R 1,

®1 TEBEMNSUESTHERTMXR
Table 1 Assessment level of different relative
deterioration degree

HAXS 5 1L BATIRS LB L
[00,02)  JFRAEIBATIRAS RAF, i 45 KA1

TFRAFIBA TR FEAIEH (IR AT T bR R
(EARIT AR, RIS AT HE L, IE# Tt
Wk,

TFRAEATAE Sl U ik T U7 e i
7, WL 22 AR
TFRARAFAE LR R 7 2L AT SR e
ARG T BEBEAT R DA e it 2 AT 45
SR

12 FFRAEREITEAG &M

HEST 2 AR ATF AR S IEAG R R UL 2,
K2 .5 1 BN T REIHE  U&faseRE B
AR HUMCIRAS LA 7 00 S5 T R G0, | 12 Z R
R0 I 4 8 AR B R A 56 19 F R GOIR S A T 1A
55 2 R NTFAREARIAS , AlA T RE DTS,
XTI RARFEARIZA TR AT RS . Horh Hy H, Hs,
H, AFEIARRY 4 B FRIRAESYL

[0.2,0.5)

[0.5,0.8)

[0.8,1.0]

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn


http://www.fineprint.cn
http://www.fineprint.cn

HARGHE BOTAG, XIZARW], BEEOR, FETIES DB D-S iEHE S A CARIZ T IR LRGPP -249-

N | p | q
%i*ﬁ%&’ﬁg minH(C!)):Ol kz z (wik—wk)2+ﬂ kz (a)jk—a)k)z

-1 =1 I

s.t. O=sw=<l1 °

Hefk | @)
z C!)k:l
i=1

TRG

B 2 FFRIERETFHE
Fig. 2 Assessment structure of switchgear state
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Table 3 Corresponding normal cloud model
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Fig. 3 Correlative Degree diagram of the normal
cloud model
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Table 4 Data of switchgear
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