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Differential retrofit scheme evaluation of secondary equipment based on
improved fuzzy analytic hierarchy process
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Abstract; By constructing a differentiated technical-transformation model for substation, the technical upgrading
scheme of secondary equipment was evaluated, and the differentiation and precision of secondary-equipment
technical transformation were realized. Firstly, through analyzing history information records, relevant regulations
and standards of secondary equipment, combined with the actual operation of substation, the evaluation index
system of reforming scheme was constructed. Then, the evaluation rules were perfected, and the calculation model
and quantification method of each index were given. Thirdly, the triangular intuitionistic fuzzy number was
introduced, a new score function was defined to improve the fuzzy analytic hierarchy process (FAHP) , and a non-
additive multi-attribute decision-making model was established. Finally, in order to verify the validity of the
improved model, an actual case of differential technical transformation was adopted, and the evaluation results are

obtained with better discrimination.
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Fig.1 Failure probability trend after Fig.2 Effect of three transformation
reconstruction of single fault methods on failure probability
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Fig.3 Hierarchical structure model for evaluation of differential reform scheme of secondary equipment
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Table 1 Judgment matrix R, ; of single layer triangular intuitionistic fuzzy

—
?2$;/ Bl BZ B3 B4 BS

<(3,5,7),0.65,0.20> <(2,2,3),0.60,0.30>  <(5,7,9),0.9,0.1> <(1,1,1),0.50,0.45>

B, <(1,1,1),0.50,0.45> <(2,6,9),0.50,0.45> <(1,1,1),0.50,0.45>  <(3,5,7),0.8,0.2> <(1,2,4),0.50,0. 40>

<(1,3,5),0.50,0.40> <(1,2,3),0.65,0.30>  <(4,5,8),0.7,0.3> <(1,1,1),0.50,0.45>

<(1/1,1/5,1/3) ,0.65,0. 20> <(1/9,1/7,1/6) ,0.8,0.2> <(1,3,5),0.55,0.3>  <(1/8,1/7,1/6),0.8,0. 1>

B,  <(1/9,1/6,1/2),0.50,0.45>  <(1,1,1),0.50,0.45>  <(1/8,1/6,1/5),0.7,0.2> <(2,3,6),0.6,0.3>  <(1/9,1/6,1/5),0.8,0. 15>
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BEHZ = F BRI TR SR ARl R SRR S AR K SR eI KR AR
B, Zok K F KA 5B FRERITR KA KIRE” | THERFIEAAMBIR KXKRF LR HERR WX
FEIARINBIR A Z 0k K P HBHERE N L3, BiF 2B KA ESZRRFAR L—F KA “Z"RE,

BAT MBI T O Z TR, AT ARG A M AKEHA A G, B3 L REE KM Fe Kb 554y
E R oM T KN E R T R R FTZ AL AR B AR KA AL ST 2 A A h 6 B AR &
BRI EASNHIR FHEHR SRR EHEFA T BIRE R, RILT KNG FIRFEL &
Y AEEREEFATHUR, FHSR, ABTFEUAAKE 1.9 TA,

WA R ERRE XA AR T A EHF K RRE, ik T A BN FIREF P S R T K
FEZIRRFZAGE LiAFofoE A5, HA T FAESE LR KL R T QG EE B AL ESKA
EEFEARTH
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