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Application of DEA in evaluation of rural power network investment benefit
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Abstract:
this paper. In this method, the input and output indices are set from the viewpoint of input-output and the utilization efficiency of
these power networks which are calculated and evaluated by DEA. And following results are obtained, including the investment
benefit of the rural power network, the disparity between realism and optimal conditions of inefficient network, the redundant

In order to research the investment benefit of the rural power network, the data envelopment analysis (DEA) is applied in

statistics of input factors. Evaluating the existing network and the planning network in a collection of identical elements, it can
quantify the impact of the network planning on improving the investment benefit. The method can help the decision-makers to
establish or modify network planning so as to improve the efficiency of allocating resource. Calculation and analysis results of actual
case show that the proposed method is scientific and rational.
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Fig.1 Curve of production function
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Fig.2 Hierarchy of the evaluation indexes system
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Tab.1 Input values of each selected evaluation index

VS EH 2007 A NFERR 2007 4F7 R AR
DMU X1 x X3 Y1 72
HulX 1 7269 62511 24156 112 230
HulX 2 281 20445  1500.66 | 5.06 130
HulX 3 337.9 192.7 835.01 497  110.80
Hi[X 4 4336  317.12  835.29 716 124.76
X 5 40395 37735 131193 | 8.05  147.00
HIX 6 26025  199.12  724.63 456 10120
HiIX 7 2573 289.7 765.6 4.76 81.00
HhX 8 205.05 1783 11002 | 2.65 63.00
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Tab.2 Calculation results of DEA model
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DMU - - - . . PG
Sl S 2 S3 Sl S 2

X 1 0 9.447 0 0 0 0.820 87
X 2 0 0 0 0 0 1
X 3 0.001 0 0 0.054 0 0.991 40
X 4 0 0 0 0 0 1
X 5 0 0 0 0 0 1
HIX 6 0 0 0 0 0 1
X 7 0 57.828 0 0 5217 | 0.96230
X 8 0 13282  75.433 0 0 0.699 84
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Tab.3 Results of comprehensive judgement

DMU  KfH AR BRI BBk
X1  K>1  DEA T BART BSOS Ik
X2  K=1 DEAHX HARA HEH
Hx 3 K>1  DEA I FARTH FUSIE
X4  K=1 DEAH HARA HEH
X 5 K=1  DEAH%%k HARA M
X6  K=1 DEAH HARA HEH
X7 K<l  DEA X RARTA  HUBE
Hhx 8 K<1  DEA I FART HUBE
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Tab.4 Redundancies of input factors

DMU A3 fi 6 FEM R PREMAR R
JUAR/MVA  JUR/MVA  JTU4R/km
X 1 0.82087 130.21 121.42 432.71
X3 099140 2.91 1.66 7.18
X7 096230 9.70 68.75 28.86
X 8 0.699 84 61.55 66.80 405.67
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Tab.5 Comparison of model C’R and model C°GS?

o HJp DEA 524 .
Mt 0 o | v
DMU HY I DMU J35 R
SIRE
CR C’GS? CR C’GS?
HX 1 | 0.82087 1 2.5.6 1 1
X 2 1 1 2 2 4
HX 3 | 0.99140 1 3. 4 3 2
X 4 1 1 4 4 4
X 5 1 1 5 5 5
HilX 6 1 1 6 3
HX 7 | 0.96230 1 .5 7 1
HiX 8 | 0.699 84 1 .5 8 1
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Tab.6 Input values of each selected evaluation index

2015 FFEHNTRFE 2015 4E7 iR bR
DMU BN RN ECLZ
X1 X2 X3 Y1 o)
WX 1| 1713.65 92451 32913 | 37.95 694
WX 2 | 8282 41605 2647.17 | 1631 355

Hi[X 3 954.2 542.8
X 4 1031.3 821.49

1428.73 17.59 398.5
2685.59 | 24.57 465

HIX 5 850.2 410 2572.1 18.14 374
HIX 6 598.25 35432 192093 13.02 277.61
X 7 632.7 473 1579.05 | 20.59 351.7

X 8 532.55 671.9
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Tab.7 Calculation result of DEA model

32183 9.89 228

DMU 2007 EasifE @, | 2015 4R 6, | 2t/ %
HX 1 0.569 22 0.985 42 73
% 2 0.845 57 0.955 32 13
HilX 3 0.710 39 1 41
% 4 0.659 77 0.811 14 23
Hix 5 0.654 66 1 53
i 6 0.699 54 0.950 93 36
Hix 7 0.568 47 1 76
HX 8 0.55272 0.770 19 39
4 it
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