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Fig. 1  System diagram of heat storage type electric boiler
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Fig. 2 Operation mechanism of non direct power supply mode

2 ERAXEWMPSEHENERE®R
Lzl

SR P Ak ot 1 (I R 5 00 140 1) % 5 22 A
15 A P 4 2 0 K L 2o ) R S5
TR o 00T B S U 0 A 56 BRI Ao, 9 44
S A b B O ALIE AT 10 B . A SO IR 4
I K RE AT LA By AR BROC, 5 4 % 1 R 2
ik B 20 B DR L RO %
BB T UL L5035 , 8 1 DAL - 5 5 0 R 2 R
e R
21 SEREUSRETR

EARE BT, IS XN AN iRy H AR H AR e
R -

max W,= Y P, h (1)
xR, T A EE FAT, O EE S 1 dL R R R
1h, Bl 7=24 h;, ¢ JHRE B P, —— ¢ I BEE A

K THN TR MW,

IBAT A A5 A 10 2 X i B P s AT BT I AR
TN YA, H AR sRECH :

minC=0Q,(C,+C,)+0Q,C, (2)

K, Q, —F IS HL S b IH AE Y 7 KU B, MWh;
Q, — 7 P B I AR B9 AE 5 XU &, MWh;
C,— 5 X 5237 9 th & A, 0.2617 ¥/kWh;
C,— BN ¥k Wh €, ——H 28 B e FE AR
0.11 ¥kWh, iR 1 iR,

AR FAM——TH NN W RGBTV
HLBR AP DR B A RS A G A A i 4



134 Wz HT XA w A eI A 19 UL T 40 22 F PR SUZ DL AR 12 275

x1 HEBMHR

Table 1  Time-of-use price

I B B B
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MULTI-OBJECTIVE BI-LEVEL OPTIMIZATION OPERATION OF
WIND POWER ACCOMMODATION FOR HEAT STORAGE
ELECTRIC BOILER COMBINED WITH WIND POWER

Yang Xiyun', Zhang Yang', Xie Zhijia’, Fu Guo', Geng Na’
(1. College of Control and Computer Engineering , North China Electric Power University , Beijing 102206, China;
2. China Electric Power Research Institute , Beijing 100192, China; 3. Jilin Electric Power Research Institute , Changchun 130021, China)

Abstract: In order to solve “wind-heat conflict” during the heating period in “San Bei” region of China, installing electric
boiler with thermal storage in the end of grid where wind power was difficult to consume and using the wind power for heat
supplying to promote the accommodation of abandoned wind power. In this paper, a multi- objective optimal model was
established which the objective functions are both the maximum capacity of wind power accommodation and the minimum
system operation costs, and the improved multi-objective two-layer differential evolution optimization algorithm was used to
solve this model. Then the scheduling of the electric boiler with thermal storage was given. Based on the real data in the
power grid of northern China, the simulation result showed that it can effectively reduce system operation costs and improve
wind power utilization.

Keywords: wind power accommodation; heat storage electric boiler; multi-objective two-layer optimization



