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Fig.1 Hierarchical structure schema for the order of hydraulic and hydroelectric engineering development
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Table 1 Indexes of economic risk assessment for schemes of different development orders
/ / P /% E° L7/ B*/ R* F
1 DD—>TT—>YY 615.43 425.03 15 0.0723 353.53 2003.3 5.67 0.205
2 TT—>DD—>YY 633.13 610.08 31 0.0092 776.68 1728.7 2.23 0.310
3 TT—>YY—>DD 650.85 630.04 43 0.008 1 1104.7 1464 .4 1.33 0.335
4 YY—>TT—DD 572.68 484.84 14 0.0338 363.83 2234.9 6.14 0.198
5 YY—>DD—>TT 534.14 375.88 18 0.0692 411.66 1875.3 4.56 0.162
6 DD—=>YY—>TT 528.44 311.84 11 0.0986 241.64 1955.1 8.09 0.153
2
Table 2 Nondimensionalization of multi-index and calculation for optimal selection of development orders
Ey B’ R P’ L* #
1 0.7106 0.8033 0.6993 0.6420 0.3557 0.1250 0.1296 0.2857 0.3569 -0.1120  0.2449
2 0.8552 0.0122 0.3429 0.1331 0.9373 0.6250 0.6199 0.8626 0.1679 -0.3806 -0.2127
3 1.0000 0.0000 0.0000 0.0000 1.0000 1.0000 1.0000 1.0000 0.1250 -0.5000 -0.3750
4 0.3614 0.2840 1.0000 0.7115 0.5437 0.0938 0.1416 0.2473 0.2946 -0.1283  0.1663
5 0.0466 0.6751 0.5331 0.4778 0.2013 0.2188 0.1970 0.0495 0.2166 -0.0833  0.1333
6 0.0000 1.0000 0.6367 1.0000 0.0000 0.0000 0.0000 0.0000 0.3296 0.0000 0.3296
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1 J 1997 6 69.

2 I 1984 1 22-26.

3 J. 1989 5 95-106.
4 M. 1988 79-140.

5 M . 1987 100-150.

6 M 1990 47-61.

7 M. 2003 98-130.

8 J. 2001 5 12-18.
9 M. 2004 32-46.
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2004 10 1847-1849.

Multi-level and multi-criterion fuzzy programming model
for ordering of hydraulic and hydroelectric engineering development

CHEN Ning' TAN Hao-yu’ ZHANG Jian®
1. Shahe Pumped Storage Power Generating Co. Lid. Liyang 213333  China
2. Yellow River Reconnaissance Planning & Design Co. Lid. Zhengzhou 450003  China
3. College of Water Conservancy and Hydropower Engineering Hohai University ~Nanjing 210098  China

Abstract In regard to the inter-basin water transfer projects considering some defects in optimal selection of conventional
schemes for hydraulic and hydroelectric engineering development a multi-criterion hierarchical structure model was
established. The necessity of introduction of risk evaluation indexes the rationality of multi-criterion and multi-level
study and development and the possibility of multilevel fuzzy comprehensive evaluation were discussed. Then the max-
min criterion the max-max criterion and the trade-off criterion were put forward so that the decision-makers’ preference
for criteria could be reflected in the form of coefficients and the solutions to the corresponding models were also given.

The feasibility of the model and method were verified by practical engineering case.

Key words risk index multi-criterion multi-level fuzziness programming model
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