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Abstract: According to the characteristics of the development of regional power grid the regional power grid evaluation system
is studied and explored as viewed from the power grid input — output. Using data envelopment analysis method and taking the
power grids with 220 kV ~ 110 kV and 35 kV and below as objective respectively the input — output evaluation model is estab—
lished. Through the comprehensive efficiency analysis and projection analysis the grid efficiency value based on the inputs
and outputs the gap between non — effective unit and the target value and other information elements are obtained which com-
prehensively evaluates the input — output efficiency of the regional power grid. It provides a scientific decision support for opti—
mizing the allocation of resources and improving the efficient use of resources which is conducive to promoting the coordinated
development of power grids at all levels. The results of calculation examples demonstrate the effectiveness of the proposed
method.
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1 220 kV 110 kV
bMU1 1 1 1 DEA
DMU2 1 1 1 DEA
DMU3 0.896 0.914 0.981 DEA
DMU4 0.983 1 0.983 DEA
DMU5 1 1 1 DEA
DMU6 0.828 1 0.828 DEA
bMU7 1 1 1 DEA
DMUS8 0.764 0.781 0.978 DEA
DMU9 1 1 1 DEA
bmU10 1 1 1 DEA
DMU11 0.671 0.674 0.995 DEA
DMU12 0.932 1 0.932 DEA
DMU13 1 1 1 DEA
DMU14 1 1 1 DEA
DMU15 1 1 1 DEA
DMU16 1 1 1 DEA
bMU17 0.74 1 0.74 DEA
DMU18 0.935 0.942 0.993 DEA
DMU19 1 1 1 DEA
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2 35 kV
DMUI 0.64 0.742 0.862 DEA
DMU2 1 1 1 DEA
DMU3 1 1 1 DEA
DMU4 1 1 1 DEA
DMUS 1 1 1 DEA
DMU6 1 1 1 DEA
DMU7 1 1 1 DEA
DMUS 0.611 0.862 0.709 DEA
DMU9 0.625 0.706 0.885 DEA
DMU10 0.73 0.799 0.914 DEA
DMUI1 1 1 1 DEA
DMU12 0.528 0.684 0.773 DEA
DMU13 0.289 0.563 0.514 DEA
DMU14 1 1 1 DEA
DMU15 1 1 1 DEA
DMU16 0.847 0.972 0.872 DEA
DMU17 1 1 1 DEA
DMUI18 0.658 0.883 0.746 DEA
DMU19 0.345 0.654 0.528 DEA
0 8 N 0.934.
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3 220kV 110 kV
Sy S5 . - So, Sy Sy S5 Sy S; Se S5
/(10'kVA)  /km ! /% /% % /% /% /% /% /(10° kWh)
DMU3  0.896 0 -261 0 -0.35 0 323 20.9 6.7 0 129 2.3 0
DMU 4 0.983  -48 0 0 -0.75 0 204 18.7 29.9 0 299 3.4 0
DMU 6 0.828 0 -260 -0.822 -0.88 0 0 2.8 22 87 15 3.7 0
DMU 8 0.764 0 -845 -0.638 -0.06 0  63.4 56.4 49.9 18.2 33.9 0 0
DMU 11 0.671 0 425 0 -~0.23 0 302 14 153 53 126 0 0
DMU 12 0.932 0 0 -0.366 -0.17 -0.27 22.8 0 10.5 4.4 5.1 0 0
DMU 17 0.74 0 -62 0 -0.9 0 0 0 9.6 1.8 13.9 0 0
DMU 18 0.935 0 0 0 0.0l 0 13.2 45.7 12 0 9.8 0 2.7
4 35kV
So, Se S; 5 S7, Sy S S5
/% /(10" kVA) /km ’ /(10° kWh) /% /% /%
DMUI 0.64 -0.68  -53.8 0 0 11.5 0 4.8 7.2
DMU 8 0.611 -1.77 0 -3 147 0 0 23 27.4 15
DMU 9 0.625 -1.25 0 -2 824 0 0 50.8 30.9 0
DMU 10 0.73 0 0 1376  -0.326 0 18.3 26.7 15.4
DMU 12 0.528 ~0.2 0 0 ~0.151 0 15.9 0 3.9
DMU 13 0.289 0 -3.6  -2300 -0.093 0 0.5 0 3.4
DMU 16 0.847 -2.09 0 -870  -0.222 0 17.2 38.6 6.1
DMU 18 0.658 -0.39 0 -5417  -0.016 0 0 20.2 0
DMU 19 0.345 0 0 -1 260 0 0.4 13.3 13 0
5
1% /(10° kW « h)
X5, X5 s ¥ro1 Y12 ¥7
DMU1 10. 42 5.99 8.21 19.1 30.6 24.85
DMU2 4.1 4.1 4.1 438.4 438.4 438.4
DMU3 5.63 6.28 5.96 75.1 75.1 75.1
DMU4 5.95 6.06 6.01 100. 1 100. 1 100. 1
DMUS 6.65 6.65 6.65 34.8 34.8 34.8
DMU6 6.91 8.35 7.63 42.5 42.5 42.5
DMU7 8.09 8.09 8.09 119 119 119
DMUS 7.11 3.93 5.52 59.4 59.4 59.4
DMU9 9.85 4.9 7.37 51.9 51.9 51.9
DMU10 6.95 5.08 6.02 85.6 85.6 85.6
DMUI11 4.65 6.94 5.8 72.1 72.1 72.1
DMUI2 7.63 4.28 5.96 41 41 41
DMUI13 5.32 1.54 3.43 47.5 47.5 47.5
DMU14 4.26 4.26 4.26 82.8 82.8 82.8
DMUI5 2.96 2.96 2.96 33.5 33.5 33.5
DMUI16 9.53 5.98 7.76 87.9 87.9 87.9
DMU17 4.91 6.63 5.77 48.7 48.7 48.7
DMUI8 7.08 4.59 5.84 30.8 28.1 29.45
DMUI19 8.46 2.92 5.69 27.4 27.8 27.6
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6

%, /(10* kVA) x, /km X5 X, x5/ % %6 /( 10* kVA) %, /km X
DMUI1 168 1 341 0.087 0.15 8.21 93 8 057 0.083
DMU2 3334 5 496 0.11 0.03 4.1 995 22 462 0.34
DMU3 447 1 709 0.314 0.691 5.96 142 3789 0.14
DMU4 759 1883 0.508 0.453 6.01 241 3 140 0.39
DMUS5 271 1152 0.129 0.34 6.65 104 5 594 0.2
DMU6 309 1294 0.155 0. 409 7.63 130 12 045 0.09
DMU7 622 2 468 0.3 1.06 8.09 178 8 098 0.25
DMUS 424 1677 0.545 0. 602 5.52 90 4 009 0.122
DMU9 420 1524 0.061 0.8 7.37 110 2723 0.194
DMU10 471 1679 0.757 0.87 6.02 138 5613 0.163
DMU11 505 1473 0.836 0.743 5.8 195 13 238 0.05
DMU12 354 1 140 0.276 0.405 5.96 94 3 445 0.197
DMUI13 438 1595 0.071 0.06 3.43 96 3 034 0.095
DMU14 659 1529 2.509 1.68 4.26 150 6 154 0.25
DMUI15 275 970 0.339 0.35 2.96 129 7 690 0.22
DMU16 523 1 404 0.85 0.48 7.76 131 5985 0.185
DMU17 340 1 290 0.273 0.459 5.77 129 2 155 0.359
DMUI8 272 1176 0.189 0.29 5.84 79 2934 0.182
DMU19 310 960 0.092 0.29 5.69 63 1 441 0.138

7

¥, /% ¥,/ % ¥y /% ¥/ % ys/% ye/% ¥, /(10° kWh)  7,/% Yo /T Y10/ %

DMUL 68 96.6 66.9 19.2 57 19.3 24.85 49 46 21.4
DMU2 56 81.9 67.4 27.7 62 24.2 438. 4 47.7 43.6 53.1
DMU3 85.7 96.9 66. 1 24.5 56.4 18.4 75.1 48.4 48.4 39.9
DMU4  101.8 118.7 87.8 28.2 79.9 22.3 100. 1 65.3 57.8 58.6
DMUS 86.7 94.3 52.6 24.2 55.9 16.9 34.8 93.8 86.5 26.8
DMU6 90.2 98.4 56.3 25.4 58.1 17.9 42.5 58.8 55.6 29.2
DMU7 85 91.4 64.4 27.4 49.6 22.8 119 61.9 56.3 33.2
DMUS  114.5 142.6 91.7 30.7 82.4 24.2 59.4 30.1 27.4 16.3
DMU9 66.7 83.3 76.1 28 67.9 19 51.9 53.7 54 41.9
DMUIO  76.4 100 50.2 24.9 45 25.2 85.6 39.3 35.8 21.9

DMUIl  81.9 103.3 61.9 23.1 58.2 19.6 72.1 39.2 25.4 31
DMU12 91 98.1 68.3 24.2 57.5 19.4 41 59.4 61.4 35.1
DMUI3  59.3 98.6 71.2 20.6 58.6 22.8 47.5 20.2 26.4 18.1
DMUI4  66.7 93.9 47.8 18.9 56. 4 20.7 82.8 56.9 71.3 49.4
DMUI5S  83.9 100 67.4 20.9 61.5 13.7 33.5 42.9 4.6 13.5
DMUI6  46.2 41.6 57.3 17.3 54.9 25.6 87.9 45.8 41.6 24.5
DMU17  85.7 98.5 63.8 23.2 58.9 16.5 48.7 92.9 87.1 68.2
DMUI18 85 101.5 67.9 22.7 60.6 17.7 29.45 64.4 59.8 29.8
DMU19 90 91.1 65.7 23.2 52.5 17.9 27.6 36.5 36.1 27.8
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