ELECTRIC DRIVE 2024 Vol.54 No.2 WA AR 20245F H 54K 2

HT E M EIL-VIKOR V£ B0 RIS 7 v

EET R0 X)FHE
(1. EBB AKRF &F 5428 282%%, EiF 200090;
2. P EW AHFHARIEARNSG, LT 100192)

FEE XTI R R0 IR AR T i R T R BB 2 00 5 IR R G 5 B R o TR XA 2
SEME A IR R, B8 L — i T 5 S - 22 D 2 P AHE I 1 (VIKOR) R Rl AR RPN 7 i 158, B IR
PRSI B B 1 75 SR A T AL B R AT PR SR S AR N A R IR PP AR R R AR R S R
R F AL 53605 2 AR 60 2 1015 2. SR T2 U BT (AHP) —HH DG RE £ (CRITIC) X8 AR 1A R i
17 EB WA WAL 5, B IEAH 2 R XA A5 R A2, 5 TS MR A P i B g ) ARK -5 1 el
GRS X VIKOR 3 E A7 icall , 2257 1 3% T )5 RS — VIKOR 3 A9 30 B RITEAN LD 501 43 i 3
WY, I VTN 7 IR R G 5 IR B T AN KR DL R SR A O BRI TR Ty RPN S5 R AR, 3T T
SR B SR I R R SR R

KR AR M 25 AP 5 S ; VIKOR 7

FESHES: TM715  XEFRIRAS:A DOIT:10.19457/j.1001-2095.dqcd24651

Evaluation Method for Microgrid Planning Based on Regret Theory VIKOR Method
LI Ruizhe', WU Ming'?, LIU Shiyu'

(1. School of Electronics and Information Engineering ,Shanghai University of Electric Power
Shanghai 200090, China;2. China Electric Power Research Institute , Beijing 100192, China )

Abstract: To address the issue that existing microgrid planning evaluation methods do not adequately account
for the influence of uncertainties in the system and environment on the evaluation results, a microgrid planning
evaluation method based on regret theory—vlsekriterijumska optimizacija i kompromisno resenje (VIKOR) was
proposed. Firstly, a microgrid planning evaluation index system was constructed, which includes system
economics, environmental protection and technology , taking into account the needs of the microgrid planning stage.
Then, the analytic hierarchy process (AHP) —criteria importance though intercrieria correlation (CRITIC) method
was used to assign weights to the indicators, taking into account the subjective experience of experts and the
information contained in the objective data of the indicators. Finally, considering the influence of uncertainties on
the evaluation results, the VIKOR method was improved by introducing the euphoria-regret function and state
variables in the evaluation process based on regret theory, and a microgrid planning evaluation model based on
regret theory-VIKOR method was established. The analysis of the example shows that the proposed evaluation
method consider the influence of uncertainties in the system and environment as well as the psychological
expectations of decision-makers on the evaluation results of the planning scheme, and is close to the actual
microgrid planning scheme decision needs.
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Fig.1 Evaluation indicator system for microgrid planning
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Fig.2  Flow chart of comprehensive evaluation based

on the improved VIKOR method
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Microgrid configuration schemes
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Tab.2 Raw data for secondary indicators of the configuration schemes

HebRs s WS

TEL HE2 HE3 UE L) UE R ES E Y %3 EX! E N
AL$ 46366 50966 56566 60966 46966 46366 50966 56566 60966 46966

A2$ 0.57 0.63 0.65 0.64 0.63 0.51 0.53 0.60 0.58 0.51

(A3-§-a) 968 968 948 1065 1200 847 749 897 970 962

Bl 2.88 3.40 450 467 2.48 432 8.13 9.23 7.52 532

B2/L 1402 1958 1857 1519 2207 968 969 1505 1017 1161

C1/% 1.46 3.58 0.67 0.15 461 0.19 0.37 0.28 0.05 043

C2/% 0.92 2.14 033 0.10 2.80 0.12 0.22 0.08 0.03 0.25
C3/% 824 1983 3144 30.21 7.62 22.87 53.46 60.35 50.20 34.01
C4/% 5709 5621 59.30 6470 5068  70.09 77.73 68.82 76.45 73.39
C5/% 7470 89.10 11600 12000 6550 11100  209.00  237.00  193.00  137.00
C6/% 63.50  67.10  74.00 7730 5710 78.70 90.40 $8.40 89.10 $3.70
DI/(kW-h-a) 2796 1988 2350 288 1887 2677 2047 1535 2155 2324
D2/% 1803 1685 2256 1624 1787 1765 18.47 21.49 16.89 17.65
D3/% 5382 4055 7212 7948 3130 76.26 79.23 90.28 89.79 73.09
E1/% 5151 5637 56.79 5561 5503 6328 65.94 66.36 65.70 65.13

E2/% 1.14 129 1.69 1.82 0.93 1.40 2.37 2.73 2.35 1.55

31 ERNETE - B OCF AP R

G BT R AR JRUA B o2 U A Ak
H, i sC(13) ~(14) S8 7 RS H RS T
8 I ML REL P SRRSO AL P 5 2 5 RS
W, LAHL IR B AR E 5 0 01, BT 45 255 6 850 A
i

[0.154 0.209 0.215 0.202 0.194}(17)
0.266 0.397 0.497 0476 0.249

WA 2.1 %5 B2 T AHP-CRITIC 72 19 2H 5 TR AY
TEE 7535 43 0 o5 A e DS S 48 A A R
() F2 F AR , RT3 8 E R W AAE . 45—
e AR AR T 4 R K G AR AR AR X 4
k3 . KapR.

#3 —RIEHNETEER

Tab.3  Results of weights calculation for primary indicators
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Fig.4 Comparison of the results of the calculation of

secondary indicator weights
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Tab.4 Comprehensive evaluation results based

on the regret theory—VIKOR method
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Fig.5 Comparison of composite scores for primary indicators
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Fig.6 Comparison of Q, with risk factor values
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Tab.5 Evaluation results of the VIKOR method
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5 1 5 0.863 4
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Tab.6  Comprehensive evaluation results based

on regret theory—TOPSIS method

ES DHH D ClH UES 4
1 0.169 0.114 0.404 4
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3 0.071 0.232 0.764 1
4 0.138 0.168 0.549 3
5 0.241 0.06 0.198 5
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