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Fig.1 Thermodynamic equivalent schematic diagram
BT ARSI (1) FioR
1 T <T: -8/2
$*=40 T ST +8/2 (1)
ST HAl
o k=23, T, AT IR B3 8 ;6 il
JESEIX I TESE 5 T, M
M TR B R S S A 2R, )
FSRORA B AR R Y AR SR I ) 2 SR
NIEZSFHENLR B M, I BoRIE RGERE P
5 P LRI ST B AT RO TR s LA 4 T 3R
B, USSR R, e BRI AY SE Gl
A A S AT LU B R i B RS
AR RO nat(2) Foi.,
1
pon TRt QRATLrQRTEL )% 1=
T o= (T =T ) e §'=0
AR CLQ 4RI 7 OB s
HUBRIR YRR T, N B SR
LR AT SIS AR S AN 18] 2 B, {7 EL I
[E] [E] B A 1 min,
22
21

b
28 90 L

REE/C

100 150 200 250 300
it ] /min

B2 BARGEAKETRETEE
Fig.2 Schematic diagram of electric heat pump load
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Fig.3 Architecture diagram of electric heat pump
participating in wind power consumption
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Fig.4 Flowchart of load control strategy

I
Sfave= NZ ‘]Cl,i_ICI,vom ‘ (4)
i=1

Hr, P i Y ETET G B ARG N R iR A AL
S-S5 T IE 22 0N, Ul BH A2 B e B AR AT SR 7 A
T AT IE R, P ARG A

I NARXHR A 65, &7 IR E N 20 €, H 7
R EFIE £ SR EX L 5 iR, ATULE
o 2249 AT A L S S 38 22 R AR,
PRI IR ; 4 Y B s B AT 4 R ), O 2 &7 A 22 Tt
i, PRI AR 2%

_ 21.310
_ \ S L ooms E
) P 2
T L 19.140
100 200 300 400

A} ] /min
5 FHFEESFEREL
Fig.5 Comparison between average comfort difference
and comfort temperature
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Fig.6 Schematic diagram of task assignment
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Fig.7 Schematic diagram of changing electric heat pump state
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Fig.8 Curve of outdoor temperature
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Fig.9 Comparison of simulative results
10 11 2351 8 R AR H 1 Bl S A Ol
ISDRLFREOL A 3125 20 BCTE S8 1 67 £ 566 R O T AN AT
55 I SRR P S T B AR AL 5 2 T 22 Ak

20.00
= 1825
uc|
16.50 L L L !
0 100 200 300 400
B[] /min

— AR, --- AT BB
10 EHRETH L

Fig.10 Curve of average temperature
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Fig.11 Curves of average comfort difference and speed weight
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Fig.12 Power matching effect under different
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Heat pump load aggregated control strategy considering comfort and fairness of customers
SUN Yi',CHEN Yitong',LI Bin',SHI Kun®*, XUE Mingfeng’
(1. School of Electrical and Electronic Engineering, North China Electric Power University, Beijing 102206, China;
2. China Electric Power Research Institute , Beijing 100192, China;
3. State Grid Wuxi Electric Power Supply Company, Wuxi 214031, China)

Abstract ; As a typical type of flexible load on the demand side,the thermostatically controlled load has the charac-
teristics of large-scale application and strong adjustability , which can contribute to the accommodation of renewable
energy sources through centralized control. Taking the typical thermostatically controlled load ,electric heat pump , as
the control object,and a load regulation strategy that takes account of customers’ comfort and fairness is proposed.
The strategy considers the impacts of temperature changing about thermostatically controlled load on customers’ com-
fort, while minimizing the deviation between average comfort and optimal comfort. The mathematical model is estab-
lished and adaptive particle swarm optimization algorithm is employed to obtain an optimal task allocation. The stra-
tegy also considers the fairness of the heat pump’s participation in the response,and introduces the control frequency
constraint in the load cluster control link to modify the control strategy,so as to solve the problem of high control
frequency of single heat pump. Simulative results verify that the proposed control strategy can effectively reduce the
deviation between the optimal comfort degree and the average comfort degree. At the same time,the issue of exces-
sive load regulation frequency is avoided,which improves the customers’ experience of the temperature control load
participating in the regulation process.

Key words : thermostatically controlled load ;accommodation of renewable energy sources ;comfort ; fairness ; aggregated

control strategy
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