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A fuzzy evaluation algorithm for condition monitoring of smart substation relay protection

LIU Yong-xin"? SHI Feng', JIANG Shuai', XI Ya-ke', SONG Ning-xi’>, ZHANG Lun-shan'
(1. XJ Group Corporation, Xuchang 461000, China; 2. Hefei University of Technology, Hefei 230009, China;
3. State Grid Henan Electric Power Company, Zhengzhou 450052, China)

Abstract: In order to change the mode of intelligent substation relay protection maintenance, the monitoring information is selected
according to the relay protection device fault condition and a collection and analysis method of relay protection monitoring
information is proposed. By introducing the theory of fuzzy mathematics, the relay protection state evaluation model is set up based
on the fuzzy comprehensive evaluation thoughts and the state information is represented by the membership function. The
quantitative assessment is carried out with online monitoring and record information of relay protection device and the running state
of the relay protection is defined. An example shows that this evaluation method is reasonable and effective. The application of
condition assessment has converted past regular maintenance into condition-based maintenance, which can reduce the maintenance
costs of relay protection effectively and improve the reliability of substation system.
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Fig. 1 System framework of online monitoring
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Table 1 Analytical processing of monitor information

e WAL BT AR
, o _ A - BUEE FBR: 5.1V
3 L5 = e
CEM/ NN Wit & e T 49V
o _ A - BUEE FBR: 70 °C
L5 =
EE/}E{ELX ﬂ[‘ﬁ]}&i %’fﬁﬁ{ﬁ ‘Fm% -20 °C
o CAHME-BUEE RIEAR CPU 5
L= =
CPU L Wi & e AR
HIR L %= L toas
AL 3 B (- 43 TE. 20

TR R fovFd/IME

2.2 RIESWHE BT

RS VEAL #0420 J2 A 4 2 WA s 00 73
PG R, X PR S A AN Ak B SR T )
FrAIPEA, IR AL S R s HL FIE 2 ok &
Gio

3 ET MR A4k RARIPIRZSIT MG

5 R AR HL ORI 25l DA DR 22008 25 2R 5 i (R 45
WATE, ASCRAB R G VP00 4k f Ry RS it
AT rAli o
3.1 RZSITMMA R A L

AT R EAEVPAE R bR A . TS S gk HLpR
PIAPIRES, IF5 AR IR RS VAL 1 R 341
P, B EIRIIAE S AN, R E P AR,
LD TR . CPUMRSE . WL
IR RS RS H B IRES R4k
HRT RSP AR, WE2P7R.



HKK, 55

B REAR Ltk HL ORI (K PR PP A S0 -39 -

YERHOE iy

N UL (T 5
4 WA S Ry
P il | [CPURECTE
" i ks
s B Ky
i s
. SHE L

& e IR B,

E2 4riRIPIRZSITEMIER

Fig. 2 Condition-based relay assessment system
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Fig. 3 Half-ladder-shaped and triangular membership function
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Table 2 Online monitoring data of a device
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