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Evaluation of the power grid development coordination based on the GRA and PCA method
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Abstract: In this paper, the power grid development coordination evaluation index system is set up from the aspects of
society, economy, resource and environment. Then the grey relational analysis (GRA) is used to calculate index value
quantitatively. In order to overcome the correlation among the indexes, the principal component analysis (PCA) is chosen to
calculate the coordination evaluation index comprehensively. At last, the related data of a certain regional power grid are used to test
the established evaluation model, and the results show that it is feasible.
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Fig.1 Hierarchy of evaluation index system
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Tab.1 Indexes’ value of the regional power grid

iz 2003 2004 2005 2006 2007

1% 55.78 56.87 55.49 52.89 53.48

L 0.010 0.010 0.013 0.019 0.021

I 1.56 1.52 13 1.26 118

L 0.94 0.96 0.95 0.96 0.96
Iy (kWHWATE) 12443 13031 13478 13825 14183
Is 0.22 -0.09 -0.20 -0.25 -0.35

I 0.62 0.63 0.69 0.66 0.68

Iy/ (m¥kW) 50 43.6 419 38.7 35.8
I5/% 17.67 17.54 17.1 18.84 19.60

Lo/ (kg/kWh) 0.84 0.85 0.84 0.85 0.82
In/% 13.7 14.9 16.3 14.97 14.89

3.2 BfEE
i PR (B 02E X ) DU P ik 2 FR B R AR B VR 3
e T B, BiainEk 2 FiR.

®2 fRREEE
Tab.2 Reference value of the indexes
- I=-:3 HHE &
/% iE 100 S ERMHR 100
A E 0.1 RKFRME
I i 1 KIEEKHA 1~1.2
I 1E 1 BEMEER 1
Is (kKWW TT) i 421 %£[E 2003 4£~2007 FEHME
Is iE 1 BEEER 1
I h 1 BEWAER 1
Iy (m*kW) U] 30 2020 A
Is/% iE 40.1 FE 2003 £~2007 £ 114
I/ (kg/kWh) bU} 0.59 % E 2003 ££~2007 FE91H
In/% g 17.9 2020 fEHRME
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Tab.3 The indexes standardization
f8bF 2003 2004 2005 2006 2007
I 0.56 0.57 0.55 0.53 0.53
b 0.01 0.01 0013 0019  0.021
L 0.64 0.66 0.77 0.79 0.85
I 0.94 0.96 0.95 0.96 0.96

Is 0.34 0.32 0.31 0.30 0.30
Is 0.22 -0.09 -0.20 -0.25 -0.35
I 0.62 0.63 0.69 0.66 0.68
Ig 0.6 0.69 0.72 0.78 0.84
Iy 0.44 0.44 0.43 0.47 0.49
I 0.70 0.70 0.70 0.69 0.72

I 0.77 0.84 0.91 0.84 0.83
3.4 ZEIEMITE
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Tab.4 The feature vector of X' s correlation matrix R
IEE () I BRTERE %
A 7.543 68.58
A 1.758 85.43

x5 HEARIERK B
Tab.5 The corresponding coefficient matrix B

i1 FEA 1 FRG2

I -0.314 22 -0.184 78
L 0.340 075 0.223 245
L 0.354 639 0

Iy 0.263 613 -0.060 34
Is -0.351 0.150 087
Is -0.349 91 0.163 663
I 0.294 198 -0.311 49
Iy 0.360 829 0.038 465
Iy 0.281 818 0.469 117
Ino 0.146 371 0.31903
Iy 0.164 212 —0.665 21

=6 ITHER
Tab.6 Calculation results

F4 iR WK%
2003 0.637

2004 0.754 18.367

2005 0.838 11.141

2006 0.889 6.086

2007 0.968 8.886
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