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The decision-making method of orderly power consumption based on variable

weights given by the entropy weight-grey relation

TANG Xiafei, YIN Xufeng,LLIU Louzhi, PAN Xuan, LI Xueqin, PENG Xueying

(Hunan Province Collaborative Innovation Center of Clean Energy and Smart Grid,

Changsha University of Science & Technology, Changsha 410004, China)

Abstract: Nowadays, the contradiction in the seasonal and periodic power supply and demand is gradually dominant.
The orderly use of electricity via avoiding peak and shifting peak can alleviate the contradiction, delay the construction
of transmission and distribution facilities and confirm the safe operation of the power system. Under the background,
a decision-making method of orderly Power consumption is proposed with weight given by the entropy weight-grey re-
lation. Firstly. since the constant weight is insensitive to abnormal indicators, the information entropy is combined
with the grey correlation degree to decide the weight. After that, the potential is comprehensively evaluated for users
participating in the orderly power consumption so as to determine the priority of enterprises to participate in orderly
power consumption. Then, in order to reduce the profit loss of traditional orderly power consumption scheme by the

manual decision, an auxiliary decision-making method of orderly power consumption is proposed to simulate the peak
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avoidance and peak staggering of users. In the end, the operation scheme of the Changsha Heishi line in summer 2020

is simulated as an example. It is shown that the proposed method can alleviate the peak load regulation pressure of the

power grid during the peak time and it has good economic and practical value in engineering.

Key words: information entropy; gray correlation degree; variable weight; decision-making method of orderly power

consumption
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Figure 1 Evaluation index system of orderly power

utilization potential of enterprises
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Figure 2 Diagram of sequential electricity

assisted decision making method
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Table 1 Enterprise related index data
N A /kW A/ % As/Jio0 Bi/% B,/ % B3 /kW C/Hot C/Ji 78
1 3010 2974 406 0.95 1.08 968 30 86
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Table 2 Enterprise related index data
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Table 4 Comprehensive assessment results of orderly
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JUr (¥ e
1 92.6 %
2 93.2 —%
3 74.3 N
4 87.2 =%
5 65.9 L9
6 69.6 L9
7 68.4 %

4.2 BFABHBREFEEG SN

ARSCHEBUE VDT 2020 4F B AL 10 kV i —
K758 (B 15 min RE— VO dEFr 04, W
FOPAL 8w, 2 5 A T A ke g e ) R L R S
ZHAEFHE ., B 4.1 BHL R, 1M 1.2 08
TS S5A T, AT R 7 % T AR 46 2 i 5 bR
5 LT T S5 A 43, 7 58 55 RO B [ T {E
SN 5 Piw,

K5 FATMELS

Table 5 Warning signal for different grades

U2 1 o BT/ kW
— G CRR R ED 20%~25% 10 137.5~10 813.6
ZHGTED 15%~20% 10 813.6~11 489.5
=R 10%~15% 11 489.5~12 165.3
V9 (— ) 5%~10% 12 165.3~12 841.2

ZAT Y R B DR 3T 1 (i A i IX 2K B B
iy FRAE WO A5 B[] 5 5€ 10U 25 2 8 A7 e D HL ke e
RN 4 Pron . LUA R EL BT SR 20 00 g
PEAT AR SC 3BT s W N (E] A 6 T



170 H 71 & % 5 # A # Bk 2022 4 9
Lar oo A P HRLSREDGE S L I A7 TR L4r et A9 T P R SRR S H 97 A7 1T 2R
1.3} A H B ger 2k 13} B H B2
12l Far BRI 12l A BR ]
20 Z 0
= 10f S 10} !
E 09) MV B £ 09f
€ o0s) Vel | S o8} o
0.7 + 0.7}
0.6 | | | | ] 0.6¢ | | | | ]
00:00 03 00 07:00 11:00 15:00 19:00 23:00 00:00 03 00 07:00 11:00 15:00 19:00 23:00
2] At 21
(a) TR BRE25% (b) TR A 20%
14 i A T FH RLGREVGE S 0 I 10907 TR 14, e A7 R SREDGJS L H F0 0T AR
131 S H 7 A R 130 AH ffa i 2k
e B R 1407 B il
127 N | o L2, g
jE 11} " / ;E L1} ™ ]|
S Lot i . I S 10}
£ 09) AT L N £ 097
E 081 = ¥ Qﬂvwﬁ v v & 0.8}
07 I 07 L
0.6 | | | | ] 0.6¢ | | | | |
00:00 03 00 07:00 11:00 15:00 19:00 23:00 00:00 03 00 07:00 11:00 15:00 19:00 23:00
A 2] iy %1
(c) TR ERAT15% (d) ST BT 10%
B4 HAALRRRFHRATHTBEER
Figure 4 Peak avoidance map of the orderly power consumption with different notch levels
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Figure 5 Comparison diagram of user peak load avoidance and load recovery
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Figure 6 Comparison diagram of ordered
electricity scheme
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