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A
BA“E B8 86 79 93 95 820 EAME g0 78 75 7276 74
0Ai O %() 95 90 92 92 938 D, = A= H5 92 90 90 93 88D
0, O
BAME (B0 8 90 84 92 88[ h EEO 94 85 85 88 85%
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Oy, o 93 90 88 92 86% D12 [0 0 80 78 82 75
Ha, 0 92 89 96 91 90 89 Oi,0 95 90 85 88 86 80"
f AHP 2~5.
D 1 Sy = 0.426
0.442 0.132 0 S, = 0.414 0.438 0.148 0 S3; = 0.392 0.442 0.166 O . S = 0.414
0.441 0.145 0 .
2
Table 2 Calculated results of weight of subordinate index to safety index
AI] Al’Z A13 Al4 A]S A16 Al7 A18 Al‘) AI]O All]
1 0.110 0.095 0.093 0.101 0.110 0.060 0.071 0.107 0.089 0.113 0.083 0.077
2 0.238 0.096 0.088 0.100 0.106 0.064 0.073 0.108 0.091 0.110 0.087 0.077
3 0.165 0.100 0.089 0.095 0.109 0.061 0.070 0.105 0.094 0.112 0.088 0.077
4 0.172 0.098 0.091 0.093 0.105 0.064 0.074 0.107 0.091 0.113 0.089 0.074
5 0.179 0.098 0.091 0.093 0.105 0.068 0.074 0.107 0.091 0.111 0.085 0.077
6 0.136 0.094 0.088 0.094 0.106 0.070 0.070 0.108 0.094 0.112 0.088 0.076
0.097 0.090 0.096 0.106 0.065 0.072 0.107 0.092 0.112 0.087 0.077
3 4
Table 3 Calculated results of weight of Table 4 Calculated results of weight of
subordinate index to applicability index subordinate index to durability index
Ay An Ay Ay Ass Ay Az Az Ay Ass
1 0.116 0.221 0.161 0.174 0.236 0.218 1 0.185 0.212 0.176 0.136 0.248 0.227
2 0.209  0.207 0.164 0.189  0.227 0.214 2 0.177 0.221 0.170  0.142 0.241 0.227
3 0.166 0.208 0.156 0.182 0.234 0.221 3 0.116 0.217 0.188 0.145 0.232 0.217
4 0.221 0.208 0.161 0.191 0.225 0.215 4 0.226 0.203 0.175 0.155 0.240 0.226
5 0.194 0.209 0.163 0.188 0.226 0.214 5 0.166 0.215 0.169 0.141 0.243 0.232
6 0.105 0.203 0.152  0.190  0.241 0.215 6 0.130  0.199  0.175 0.162 0.237 0.226
0.207 0.160 0.186 0.230 0.216 0.221 0.175 0.147 0.241 0.226
5
a. . S= s, 55 53 54 Table 5 Calculated results of first-grade index weight
S;=max $; Sy S3 S4 i 4 Ay A3
S 52 0.441 1 0.224 0.447 0.345 0.209
2 2 0.250 0.442 0.349 0.209
3 0.175 0.452 0.333 0.214
4 0.111 0.439 0.366 0.195
b. . S= s; s5 83 84 5 0.076 0.391 0.348 0.261
6 0.165 0.429 0.333 0.238

X = X1 X2 X3 X4

S = (Zsixi)/z:si

0.438 0.344 0.217

S’ =83.93 1 2
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Grey system theory model of hydraulic structure health diagnosis
for small hydropower stations

LIYi' 2 CAI Xin' ? ° XU Jin-cai* SHU Jing' DAI Shuang-xi' >
1. State Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering
Hohai University Nanjing 210098  China
2. College of Mechanics and Materials  Hohai University ~Nanjing 210098  China
3. College of Water Conservancy and Hydropower —Hohai University ~Nanjing 210098  China
4. National Research Institute for Rural Elecirification Hangzhou 310012  China

Abstract Aimed at the problems of complex environment rare statistical data incomplete information and uncertain
indexes in small hydropower safety evaluation the grey system theory was used in health diagnosis of hydraulic structures
at small hydropower stations. Various indexes and factors influencing the hydraulic structure health were analyzed in terms
of safety applicability and durability. The index importance value and entropy weight theory were used to improve the
conventional analytical hierarchy process AHP method. Using the improved AHP method and expert adjudicate method

a diagnosis index system and an evaluation model for hydraulic structures health of small hydropower stations were
developed based on the grey system theory. The case study results show that the model is effective and reasonable and

can be used for the reinforcement and safety operation of small hydropower.
Key words small hydropower hydraulic structure health diagnosis grey system theory
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