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Reliability analysis of high voltage switchgear based on time-space-source
dimension
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(1. Electric Power Institute of Guangdong Power Grid Co., Ltd., Guangzhou 510080, China; 2. Guangdong
Diankeyuan Energy Technology Co., Ltd., Guangzhou 510170, China )

Abstract: In order to improve the reliability of high-voltage switchgear operation, a reliability analysis method for
high-voltage switchgear based on time space source dimension is proposed. Firstly, the characteristics of switchgear
equipment and the classification of switchgear status monitoring are analyzed, and the reliability assessment process
of time space source dimension is given. Then, the fault type and fault analysis of high-voltage switchgear are
described from time space source dimension, and a reliability analysis scheme based on failure mode and effect
analysis and fault tree is proposed. Finally, corresponding suggestions are put forward for the management and

operation and maintenance of the whole life cycle of high-voltage switchgear.
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Fig. 1 Switchgear parameter
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Fig. 2 Classification of feature data
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Fig. 3 Flow chart of reliability evaluation
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Fig. 4 Classification of load switch
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BT R2GmikkE L2 SN A%, @
BT A Al R R AR A,k wT LRI e B
PEATH IR o M7 o 3T IF SRR UL, AR A1
BRCLR AR PN T P B A B, AT LA BB AR A
F2Wy/ (1

1) W iR A&, 1R b T v iC 2 8 3 Tl
BEM, el i &n. w8 B UL R RFIEH
BTSRRI AT S 1

2) EZHICHHHBL AT A AR R A
FrEEERE, R REAES
R

3) AT E M, RBIHEARE, f
Wb A T B B . X BB B Rl
Wb AR RN, HEBEAARITRELRE
2 SN

4) FREMEE R B O P TR, BT i
B, ol ok A R A S A Y DL R 1 A R R A
B R, AT DA AR I b B s 2 s gk 47 Bois
Fy g,

ILAE e, R DR 4 R PR, TR
WIS T FHNE . A SO bR X 5
hZEAE, o AR R L R R R DL R
DTUMFE . WM & 48 1B S iR =2 0 88 2
EE R O AS T S B R, TERZ T,
PLAK i B L FE S Bk RE R 8. KfikRE RS, B
LR R AR AL Zh R R M hs . B
SRl B & g B T RE R . IR e i & 3k
ol IR A g i 5 Bl & b i L UK
., DTURRE £ 2248 0 Tl . bk
H, s e R ) A P 5 R A R T S RS Y AR A
¥ 42 il e Bt

www.eage.com.cn

Big o

Theoretical Analysis |

SR 5/ 0 e e T2 40 95 T
I L A L S,
ST e e B WG =5 00 T L3 3 2 il S 0 B
W7 5 1 1 e B B T A . AN e
H s A A 1 BN, T2 9 4
B B 2 2 T R R R I A2
[HE 75 4 e i 5 S A 05 4 7 i £
N T VI LT EY
Sy HIERERGE. I R SRR 7 .

St BB R P SR

p=2L (1)

n
A, n AR o ST REME S,

TN, AR LI R Gl e B R T R R

P=1-¢™* (2)

A, AR A,

MBEEAFEHAMES )G, R/NEIER
A

Frop :-21 Plcs, _ElpMCSlﬂMCS/ +EPMcs,nMcs,mMcsk -

~+c4w*PﬁMcg
" (3)
R, Prop TR ERER 5 Py b i/ B B0
WE s nhdRe VRIS mob AT,
I T 75

PMCSI =HPB/ (4)
=1
S, Py B AR
B A S R R 3R mT UL B R B R AR 5,
BB, A FEA G, HRRE AR RA
Py E{}\’B By Ty Ty T, 3Ty My (5)
ST, 2, B T W AR T, %
s T W, T, h M, g, i

E%‘io

Hit, A2 (3) M5 —Fkikk
Prop =EPMCS, _EPMCS, mPMCS/ _E PMCS, ﬂPMCS, N PMCSk
i=1 i<j i<j
(6)

2020%F98 - TV IR - fhd | 27



HigoH |

Theoretical Analysis

3 AXELFHEAHER

TR ARGEHELNEHE L, £8
T FR Gt R T KN, R X
FABREAT KR AT SR PR DR 0, X — BT 2R AR iR
o e RV B R R, e A A iy JRIUT A
sEAE b e d AR I T Bl T g5 DA R i &R
IR 4 AR A i T B, R & iy R A
BEs N, Bl REMRENLERELR, %
2 Aol DA B Ak 25 A Pl R S8 AR

T AR S TR IR 2 O = A AT AT
PEPEAG, RSB a MM BEd b, il
XA TR B B R 1w #E AT oy B B AT SR PR DR, RTEA
MAS TR BB B i T 15 2 f0 nT J kDA e AR i A Y
PR A, [R] IR T e A O A HTREAL, PR S Wiz
et . fEixdsird i, b Hda Ry
BURFN M, AT EASR Tt Bz 40 1) A 280k o

4 ERIF

ARG, 23 IR A R R OGAE RO
R TT A B AT SE PR EAT T o0 . AR I TR R0 22 ) 4
JEE T R 00 R T A0 R 53 T A X SR S AR B R
PEREAT TR s ERAE B, 0 e P A A 0
FABHY Al SEPEREAT T o0 Ao 2 T e g 4 7 i i 30
B, FERRMRIF RAE PR, $& & ] Fe %y
25 T 7R AE . AR SO R A = A 4 v
PEPEAG XTI SAE R — RIS H i 1E

SE Nk

(1] TEE. &R TF AR 6 s ik i w] S ki
WFIE[I]. RAESE, 2019(10); 269.

(2] BiEie. )M — SR AT AR TR I T St
Je&Fzdotll]. HLRLEE, 2017(15). 75, 77.

[3] 418, skike, 200, . PRk
B Lt B R SR AE Y R OB AR T[T, Wil s
L3, 2019, 56(23): 43-47, 69.

(4] Lo, FLAAF5, fLWRIME, % . JFeAE4agkk
AR S H B WiI]. B SRESE R,
2019(15); 71-76.

(5] b, D2, ik, %.

28 | @i bl - T THR - 20205 83954 & 94A

T EMDRJICARER

TiEAEH) KA R RS S R B R R[], H
HERGRI A B4R, 2019, 31(5): 110-116.

[6] FIEFK, ki, Hik. % EEPONIYALHLIE B
W RG] EVEPEAG D], HOh RGeS
2, 2019, 31(10): 133-139.

(7] AR, R, BRNS, 2. STl e
I (e L I AT SR M I 2 AT 0], B ARG
R4 541, 2019, 47(24). 101-107.

(8] fhkeHd, HHEHy, =Bk, %. ZEICihigbEss
b £ 11 e H PR AT SR PR DRAG 5 i [0] . THRL S By
TAE, 2019, 47(8): 2061-2065.

[91 XX, %, Dk, %. HREBRIGEN

) E Zhiic L R S8 T S BE S TRAG D). D RS

E#hfk, 2019, 43(19); 94-102.

Sk, EEH. @RISR L I R 4

THEBRI]. BWTHAR, 2019(24): 40-42.

O, X, B, . TFARHE AU F T

Stk fil]. TR, 2019(10). 42-46.

W, RN, AZR, . IR TR S HR D

H, 725 Sl i f ) AT S o B (0] H D R IR

E¥sil, 2018, 46(21): 25-31.

[10]

[11]

[12]

[13] Jkdd, BR)E, B, %. M TIEC61850fHL 2
GLA S AT REVEPER ], ) RGP S 2,
2019, 47(16): 129-135.

[14] FERE. &EIT e b 25 5 H RAs it
WA ELAERIT]. ERHEIAR T2, 2019(14):
530-531.

1EHEE N

E (1982—-) , %, &
RCTAEIN, AibiFsed:, F:2t
FLT5 a1 ) ARG R A A E L,
AR,

(KA. 2019-09-26)EA





