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[ Abstract] To comprehensively and deeply analyze the overall benefits of provincial-level construction of new type of power load
management system, a study on the comprehensive evaluation system for such systems was conducted. Firstly, an evaluation index sys-
tem that considers technical, social, environmental, and economic benefits was established. Secondly, the subjective weights of the
comprehensive benefits were determined through an improved analytic hierarchy process. Given that the index system encompasses both
qualitative and quantitative indicators, the objective weights were determined based on the concept of intuitionistic fuzzy numbers, and
the comprehensive weights were determined through cooperative game theory. Finally, the concept of perpendicular distance was intro-
duced to enhance the traditional technique for order preference by similarity to ideal solution (TOPSIS) method, thereby improving the
accuracy of the evaluation results. By applying the proposed evaluation system to evaluate the construction of new power load manage-
ment systems in different provinces, the results show that the studied system exhibits strong systematicity, scientificity, accuracy, and
feasibility in the comprehensive and multidimensional benefit evaluation of the construction of new power load management systems.

[ Keywords] new type of power load management system; comprehensive benefits evaluation; analytic hierarchy process; intuitionis-

tic fuzzy number; improved TOPSIS; cooperative gaming
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Comprehensive benefit evaluation system of the new electric load management system
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Table 2 Indicator comparison scoring sheet
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Table 3 Fuzzy transformation table for rank variables
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Fig. 2 Comparison of the weights of level 1 indicators

under different weighting methods
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Fig. 3  Comparison of the weights of level 2 indicators
under different weighting methods
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Table 4 Weighting table of comprehensive benefit evaluation indexes of the new electric load management system

At P : *Xif'é)rm — gk : ﬂif‘é%

w! w; wi Wi Wi
BEATHEME A, 0.0544 0.0521 0.0536
AT YEIIEES) A, 0.0572 0.0502 0.054 8
BRI A, 0.2847 0.242 3 0.270 1 TR MR RE ST A 5 0.0622 0.0450  0.056 3
BHAKT Ay, 0.0544 0.0451 0.0512
B A, 0.0565 0.0499  0.0542
FHP R Ay 0.0623 0.0726  0.0659
HOMEEA,  0.217 1 0.273 6 0.236 6 J%‘Fﬁﬁﬁﬁzﬁfaﬂ(% Ay 0.0358 0.0678 0.046 9
B g 57 o PR Ay, 0.058 7 0.0666  0.061 4
EH ARG AW PR B Ay, 0.0602  0.0665  0.062 4
W H LR B30 THIERRIE R % Ay 0.0632 0.0565  0.060 8
TEMfabRiA R A WHHGE A, 0.2313 0.250 6 0.238 0 @&ﬁ@fﬁ%ﬁ&%ﬁlﬁﬁﬂz% Az, 0.0533  0.0623  0.056 4
BRI HE R A5, 0.0548  0.0571  0.0556
XL 9 b i SERRRE Ay, 0.0601 0.0747 0.0651
BT Ay 0.0531 0.0447  0.0502
AETTRED ] Ay, 0.0585 0.0467  0.054 4
LTRAE A, 0.2669 0.2335 0.255 4 SEHEGE ESN Ay, 0.0424 0.0442 0.0430
T 3 G e fof 5 R 2 Ay 0.0551 0.0478 0.0526
LR AT IR AR Ay 0.0578 0.0501  0.055 1
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Table 5 Normalized weighted leveling processing data
LN HA A B A C AD HE HF
Ay 0.000 -0.002 -0.007 -0.002 -0.011 -0.011
A, -5.960 -59.630 -17.890 -32.800 0. 000 -71.560
A 0. 000 -165.920 -57.130 —44.360 -75.970 -108. 180
Ay -77.150 -38.570 -115.720 -77.150 0. 000 -77.150
Ajs —154.390 -102.920 -102.920 0.000 —51.460 —154.390
Ay 0.000 -33.450 -33.450 -66.900 0.000 —-66.900
Ay -119.650 0.000 -79.760 0.000 —39.880 -79.760
Ay 43,840 103.170 118. 640 25.790 30.950 0.000
Ay, 116.119 84.450 95.006 21.112 0.000 137.231
As —144. 860 -108. 650 -90. 540 -72.430 -72.430 0.000
Az, -27.990 -92.670 -130.330 0.000 -141.910 -79.160
Asy -198.930 -136.110 -62.820 0.000 -136.110 —104.700
Az, -90. 127 -45.064 -90. 127 0.000 -90.127 0.000
Ay 0.000 53.266 29.170 73.950 103. 654 145.823
Ay 48.529 86.179 27.890 57.078 0. 000 201.294
Ay 28.696 0.000 66.221 86.088 172.175 79. 465
Ay —108.550 —158.490 —108.210 0.000 -2.730 -76.050
Ays -2.940 -162.290 0.000 -52.950 -91.960 -19.930
A (29) A3 (30) TR A A BALEE S g -
A FER R M FE ES, W 6 PR, A X 2 i B 7 gg%gg
B M AT LLRSS T RIS .
HRAR B UKL AN, 5 IS B B B 5 N
IR R HRFEE, TR 6 M AT 2
¥ oHEOTH,ED>HE>HC>HAS>HF> T2
BB, A D BT RAE, & B R L .
25, B4 JBOR T 48 MBS 5 45 4 B AL £ T T EE A #B wc %D HE HF

BIXL, H I 4 AT TS A TEE TR 4R R
U IR RN 22 . HM A% A Te At 2 3040 M
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AR YEREAS A R
LS4TSR TR B B T A AR G i
REFE A B IR T AL H 6 e R G A Y
A AR A NAES: 2] D 7EA U R 4F A
R L2 R0 TN 28 5% R A 368 Bn 34 O 448 0 I B AR,
TEA 2R T T, N — 26 AT BE D AR 45
I T RS, 8, g PR DR A, s P P Al 2
*6 HHAGEUHZEEERTELER
Table 6 Calculation of vertical distance for integrated
benefits by province

HH BAEE HORMGE waddl FERGE SUGE
A 16.5587 3.3120 3.3003 7.2658  2.680 6
B 200166 3.5550 2.4285 6.0032 6.4407
C 16.2934  2.3939  3.6891 5.2233  3.3980
D 7.4728 1.8246  0.9987 1.0493  3.600 1
E 15.0576 1.2605 0.8445 6.5834  5.5747
F 17.8435 3.1146 2.9955 3.2063 6.1433

“h
P4 24 R0 o X L
Fig. 4  Comparison of benefit plumbing

distances by province
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