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Abstract

For smart substation secondary equipments’ failure mechanism are complex, uncertain and diffi-
cult to be effectively evaluated, a comprehensive evaluation method based on improved analytic
hierarchy process and fuzzy synthetic evaluation is proposed in this paper. On the basis of run
maintenance procedures and test specification and taking operating experience, work environ-
ment and maintenance records into consideration, this paper establishes the quantitative and qu-
alitative state evaluation index system of secondary equipment and gives the corresponding
weight according to the relative importance of each indicator. Through building the scoring model
of state indicator by the semi-trapezoidal distribution function and introducing the relative dete-
rioration degree to characterize the membership function of secondary equipment status trans-
formation degree and to establish a hierarchical fuzzy evaluation matrix. Thus, a condition as-
sessment model of smart substation secondary system based on improved analytic hierarchy
process and fuzzy synthetic evaluation is established. Example analysis shows that this method is
effective and feasible and provides a new way for the health assessment of smart substation sec-
ondary system.
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Figure 1. Smart substation secondary system
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Figure 2. Condition evaluation indices system
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Table 1. Graded table of condition indicators
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Table 2. Membership function table
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Table 3. Smart terminal operation data
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Table 4. Evaluation of expert group on output accuracy index

4. BFRAXHH ERREFRAITN
REEY Vi V2 V3 Va

PSR 2 3 7 3




T D0t 2 RO P R RE A FEL G IR R GRS PRAG

5. 58

AR SOR RO AR RN Sk J2 IR ik BN B BE AR Bl IR R G HPIRESF R, R IRARGE AR

SVHAETRAE 7 —FF iR 2e . R S Ry € AR R DD BE I LAR — IR B & 5 O — NI A IR 5, IR
AN RVE QS 1 bRt . S BRI PP SR AR AR 2R e SEB MR, S A JE RO DA TR T 0o
REAZ LU — IR R i VA RV, IR AR AR

SE K (References)

(1]

(2]
(3]
(4]
(5]

(6]
(7]

(8]

(9]

[10]
[11]
[12]
[13]
[14]
[15]
[16]
[17]
(18]

[19]
[20]

BT, VrelE, VPR, R (2014) F:THUMIVE AR MR B8 AR sl IR RGOS, LM TR #5270 H
ARFIZHR), 2, 143-147.

TAEL, T, KE& (2011) FReHIDIRESWM RSN IR, #F4H5)1E, 18, 51-56.

fkibete, XUEHT, XIKIR, #hiE, BRRZE (2011) 49 AE78 Hsh RIS PRSI ME AR 7T, AR, 4, 41-44.
RAR, 5K, FOUR, HI5CF (2002) A TIRIREIRSKIBITTT. #4875 2, 22-24.

XA, mrhE, AR, WA (1997) BRGSO E R RGBT, B R4 H501E, 6,
34-37.

ZetmdE, 2R, R (2010) B AEAR S DhREZEM TR . 7 R4 (RS 5 7%, 21, 24-21.

fRal, BT, BB, S, SO, HET (2014) FREDHE RSB BRI, EOFZHE, 3,
194-199.

B4y, Tk, UREAE, BEEAE, P4 HT (2008) TR SE ST I A R ARSI, B F G
H 501, 3, 70-75.

PR, BT, KBRS, EATHE (2006) TN SR KRR IVIRES AN, 200 1 F, 4,
507-510.

Jiang, H. and Ruan, J.H. (2009) Fuzzy evaluation on network security based on the new algorithm of membership de-
gree transformation-M(1, 2, 3). Journal of Networks, 4, 324-331.

Song, Z2.Y., Zhu, H.Q., Jia, G.W. and He, C.N. (2014) Comprehensive evaluation on self-ignition risks of coal stock-
piles using fuzzy AHP approaches. Journal of Loss Prevention in the Process Industries, 32, 78-94.

Zhang, J.C. (2012) The theory of membership degree of conclusion in several n-valued logic systems. American Jour-
nal of Operations Research, 2, 147-152.

BER, TEE, BUkS, WEE, MIEM, xR (2014) K HE0E R RS HTELES AL 500 KV il 2R 1
HOUERR. AHEERAR, 1, 131-137.

Zhang, Y., Zhang, H., Gao, X., et al. (2007) Improved AHP method and its application in lake environmental compre-
hensive quality evaluation—A case study of Xuanwu Lake, Nanjing, China. Chinese Journal of Oceanology and Lim-
nology, 25, 427-433.

(2010) Q/GDWA441-2010 % R H, 3l 4 B LRI H AR AN

(2010) Q/GDWA428-2010 % A&7 H, 3l 24 B 24 o 5 AR AW

(2010) Q/GDW427-2010 %% 4% I 428 B T0 4 AN

(2010) Q/GDWA429-2010 %5 G5 H, 3l I £ A2 ML+ ARG

ST, WA, NERAE, RTERE, 45 (2013) FREAR ML RNAE AR 5. A E B AR, bR
TEEZE, AERAR, BRI (2012) B HAS I R G IMEOR. dE o A s, Jbae.



	Status Assessment of Secondary Equipment for Smart Substation Based on Improved Hierarchical Fuzzy Evaluation
	Abstract
	Keywords
	基于改进层次模糊评判的智能变电站二次系统状态评估
	摘  要
	关键词
	1. 引言
	2. 智能变电站二次系统状态指标及评分方案
	2.1. 二次系统状态指标的确定
	2.2. 状态指标评分方案的建立

	3. 改进层次模糊评判模型的建立
	3.1. 建立模糊评判矩阵
	3.2. 改进层次分析法
	3.3. 模糊综合评判运算结果

	4. 实例分析
	5. 结语
	参考文献 (References)

