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Optimization strategy for interactive operation of regenerative electric heating and
wind power considering user satisfaction

QU Gaogiang',GUO Fei*, DANG Dongsheng',ZHANG Qingping”, HAN Yiming', GAO Baohao'

(1.Economic & Technological Research Institute, State Grid Ningxia Electric Power Co., Ltd., Yinchuan 750001, China;
2.State Grid Ningxia Electric Power Co., Ltd., Yinchuan 750001, China)

Abstract: With the strategic goal of developing "double carbon", it is required to further promote the large-scale
integration of wind and solar power as the main source of clean energy. In order to improve the wind power consumption
capability and reduce the wind power curtailment, a interactive optimization operation model of regenerative electric
heating and wind power considering user satisfaction is proposed. Firstly, the operation principle of regenerative electric
heating equipment participating with wind power is analyzed; then, a multi-objective optimization model for the combined
operation of regenerative electric heating and wind power is established considering wind power consumption, economical
property and user satisfaction. A grey relational analysis based improved chaotic particle swarm optimization algorithm is
adopted for solving the proposed model; finally, an operation scheme which satisfying all the operation requirements is
proposed based on the simulation data of a real grid. The simulation results show that the model can effectively increase the
wind power consumption capability, reduce the operating cost, satisfy the user’s thermal comfortable level, and provide
decision support for future development for the regenerative electric heating and wind power.
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Figure 1 Interactive operation mode of regenerative

electric heating and wind power
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Figure 2 Correlation between PMV index and user satisfaction
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Table 2 Parameters of Thermoelectric unit

HORHY) BN a/ b/ c/
/MW /MW ($/(MW)*+h)) ($/(MW-h)) ($/h)
1 400 140 0.004 14.5 100
2 210 110 0.002 21.3 152

®3 FAXNEBREAH
Table 3 Parameters of regenerative electric

heating parameters
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Figure 4 Electricity load and wind power output curve

42 MRUBITHELERESH

R LR 5 BRI A i B AT AR DA K Pl
BB AR AMIb BT SR, UL AEE
B A H SR B2 L R T Pl B A AR A Ay B
BULH 7 5 3 55 22 A 25 S P 0 B A 28, A 471 i
F A H AL 2 DL R F B 2P 5 3 5 3R 5 I G
R TEY R 2 I A E A 5 4 % 1B
JEPIE R R T 3 AR bR s 0.5, P
P AT I8 B R bR A BN 093, AR LA L B E AR
H, SR 1 3 ] 75 B A7 7
4.2.1 RIGEERE 5T

S5G 3C A1 SRR LA R sc 4.2 i Bk g
HEAT I G DG B 4 AT, 45 2 AL T g i LIS AT AR K
FH P8 B 98 AR B9 A AE 3 0w =0.276  w,=

0.371 . ws=0.353, W AFEACA 3.2 i @7 iz 47
J7 FEFEBCF R JF R ] ICPSO 533 17 3K i
548, H S 80k B BORLF 80 25; B P ACE i
Wanax=0.9, Wain=0.4; B T H L FE N[ —0.9,0.9];
e REARKEL Te=100,

i 3 TCPSO B8 12 % 56 T K (4 S HK 73 T 1 £
SRR HE AT 2 AE A, AR B H AR eR B AR #
5H7R

20

18

167\\

1411
g 12
% 10

6

aF

2k —

0 26 46 66 8‘0 160

PAC UL
B 5 B#FRHEER
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Figure 6 Electric power balance under scenario 1
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Figure 9 Electric power balance under scenario 4
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Table 5 Comparison under different operation scenarios

BT Y5 FNI A/ MW BT A /T T BN S
1 8106.17 12.12 0.827 3
2 6694.42 10.45 0.683 2
3 3569.62 7.59 0.364 3
4 1466.29 5.23 0.149 7
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