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Day ahead scheduling strategy for air conditioning load aggregators considering
user regulation behavior diversity

FAN Dejin, ZHANG Shu, WANG Yang, XIAO Xianyong
(College of Electrical Engineering, Sichuan University, Chengdu 610065, China)

Abstract: As one of the important flexible load resources, air conditioning participates in power grid regulation through
load aggregators. This is of significance in improving the load characteristics of a power grid in summer. However,
aggregators cannot maximize the adjustable potential of air conditioning through group control, and it has a certain impact
on user comfort. From the point of view of load aggregators, the temperature setting values are used to control the user air
conditioning load in order to maintain the diversity of user regulation behavior. In order to maximize the potential of load
adjustment while ensuring user comfort, a two-level optimization model of day ahead scheduling for load aggregators
based on user air conditioning load temperature control is proposed. The upper layer of the model takes the maximum
benefit of the load aggregator as the optimization objective, and the lower layer considers the difference of user comfort
and the minimum level of overall user discomfort as the optimization objective. The particle swarm integer programming
algorithm is used to obtain the adjustment of the set temperature of a single piece of air conditioning equipment. The
simulation results show that the day ahead scheduling strategy can provide certain peak clipping capability to the power
grid while fully tapping the adjustable potential of the air-conditioning load to ensure that the load aggregator obtains the
maximum benefit and the user comfort level is higher.
This work is supported by the National Natural Science Foundation of China (No. 52007126 and No. U2166209).
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Fig. 1 Framework of load aggregators participating in the
grid demand-side response control
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a single air conditioning load

H P 2 ] DAAS 212 U A7 R RS s ) 3Rk
S WA

&) = AX(t) + Bu(t) 1)
B [T
Bt) = L% ol *0= {Tm (t)} @)
_dT(t)
*?(t)——dt 3)
_dT, (@)
(1) = " )
u(t) = s(t) )
1(1 1 1
_C_(R_WJ C.R,
A: a 2 a (6)
1 1
C.R C.R
1(71,0)
B - T[ R, +Q] ™
0

e T T, (1)« T, () 2B %15 PR

YRR E A EANRE; R IR, 4R R EN

TAMESN BN AR SR C, I C,

I3 AN EE N AR A IR S5 R s Q R s I A far

HENMHRAHE;  s(t) Kox t B 20720 5w 1T

PO Tt -+ LB 22072 3 A AR A U B 7 =N
1, T+ >T,, +0.56

st+) =7 0, T(t+1)<T, -055 8

s(t), otherwise

s T, R TR A e IREE s & RoNIRESEIX .
2 s(t) =1 I FoRT WA, 4 s(t) =0 N RR =T
R T i P = P N R 158 N (£ i
WFE s M RN TR e/ NRAE RS, ffar ¢
Mo MBREEERSH, =N RE L,
Tk F iR

25V g7 S A

Tt+) =T, t+1)-(T,t+)-T,(t)e ™ (9

2 S A I
T(t+1)=T,(t+1)-QR—(T,(t+1) - QR -T,(t))e™'"

(10)

XH: P=Q/n; PHRARTHAMPHBEINE; &
NGy g

I Q) A (10) v] LATS 2125 8 57 A (1) JE I
]t MR, , HRERD BN

t, =C,RIn| 1+ ° (11)
QR+T, —0.55 T,
5
ty=CRIN1+——" (12)
T,-T, 055
= NIREZA I 3 s

3 ENRELTNK
Fig. 3 Indoor temperature variation

2.2 FEARREAIThERER
YT AmEAREM S, HEMROEZANT
WA REFERETIE . N NS S R A TR
PLRIRA
N
Pagg = ZS(I) ’ P| (13)

X s(i) R HXT RIS B RoR AT
VAT TR ) LUR 2 S RS TR A
5T IF R AR B AR DA 47 K

2% A BT I BOE i AN R A AR, TR



-136 - CEEE R R

M 2598 S04 1) o 5 B OFBILIR TR] o A 452 e 39
1 BB RR AT 5 2 A e (R D, (1)
AN (12) ) ORE 5 22 L Ros

t

on

ton + toff

S
In| 1+
QR+T, —0.556-T,

o o
In| 1+ +In|1+—
QR+T,, —0.55-T, T, T, —0.56

(14)

MNP SENLIEAT, PR AR A

A2 AR, AR U SR A T ] DLk
RN

Py = 2 50)-R =D P, (15)

i=1 i=1

ﬁl:'j’ Pavg,i = D|P| °

1 (1) A= (A5) A mT 0, i B BOE (B 1R
B, 2 HRN, R — B AL T R ARES 1 2 1 6
TR RD, AHRII SR A ThH 2 .

3 HEEAFREHNNEMIEEERE

FERB S G R AT LI S SR
RIUZGILRRERIRL, f0PE 4 .

| s |
e | I
\ G R AR
TRERT 1‘
‘ Gl
Fimum
‘ R |
+
‘ 2 ‘
wm 4 £

F P St
e AL

l g i A

| P

A

E 4 s RamNERIAERE
Fig. 4 A two-layer optimal scheduling model for load aggregator
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Table 2 Load duty ratio of air conditioning at different
temperature setting values
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Fig. 5 Variation of aggregated power of air conditioning load
under different temperature setting values
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Table 5 Daily load curve parameters under different user
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