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Abstract: Aiming at the problem of operating in coordina-
tion with building air conditioner (BAC) and other types of de-
mand side resources, in virtual power plant (VPP) the variation
characteristics of indoor temperature and electricity consumption
under the start - stop control and continuous regulation mode of
BAC are compared based on modeling and analysis of BAC, thus
the regulation mode adapted to coordinating the operation of BAC
and other demand side resources in VPP is chosen. Furthermore,
considering user’ s comfort grading and demand response compen-
sation price, taking the lowest cost of regional energy supply as the
objective function, a coordinative optimization model of multi-type
demand side resources in VPP considering air conditioning load is
established. Linearization method is used to deal with the non-lin-
ear function and optimization model is transformed into mixed inte-
ger linear programming model. The example shows that the coordi-
nated energy supply mode of BAC and other demand-side resourc-
es in VPP considering users’ comfort can effectively reduce re-
gional load shedding and the power consumption of building, so
that building users can obtain compensation benefits.
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Fig. 1 Equivalent thermal parameter model
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Fig.2 Indoor temperature curves

Vol.22,No.1 Jan.,2020 POWER DSM | 11




& 038,

BRI R S R A F SR IR B U ) pE fLIEAT R e

A3 HTEE L AT R O T AR TS PE I
H B LR A O 20, B ey X
AN B S R B B AR A T BhAa L O R
L o BN 91 S B BB i i 14

S5 2 Hr Al R O U = IR
AR TG R A O X . R sl oy U
5 PN RE L A W R it o 7 R I B IBCIE 1 i
AR, S 7 20T % IR 2 H E R
TR, HAS B A o B AR AL

gx b SRy Oy O IE A 5 A4 A X R
PMRIEAT , 25 B 2 AP PRI I AR KR a5, B I B
BT HUE 5 min.

2 REAUHL) 2RI RE I SR A

2.1 BFREH

CH R P AiE 1T R B bR TR R 4
oA B ITIE R BT AR AT it A PR HE
A AT IT Y R ) B AR AE AT 9% T A
/Lo F6AR (photovoltaic, PV ) 55 1] FEAE GEIF AL, AH
XFFRRR R LA, AR N 38 % o] AR T

Al
Z(CGT,r + Cgrid,t + CBAC,t) (5)

Krf: N ORIBITETBE; Cyy, o Cu, TGy, 20500 1
BF B AR SR HLSAS ) v A TR PR 5225 T 1)
*METEH .
IR FEHL (gas turbine,, GT) A 22L& GT B9 A=
R
Con,=C,&0r/(LHV 1 ) At (6)
s e, WBRRMNAK ; LHV R RAR BRI 5
Ner, Mt BB FCHL K AR A S BT ) B
By B o
T H, A SR DA AT L 19X A L, 2% FH
C s = Coia& i, A (7)
Krbr: e, NI I HLANAS 5 g0, A ¢ BT BCHK
RS PRI M O R B 19 i Fe A M T ik
Cine, = chﬁ(P“ -P_)At (8)

R N TECR; ¢y NN HL B AME 2R
s P, R o BEBEEE e B FERL DI, P, R ¢ B
BT ¢ WMAS 55K N FE R D
22 HREH

H b PRS0 I 20 R SR BAC 23
HREZI R (GT BT T2 SR R 2R D)3 P A2
TR DL R A i ik DR BB L 29 5

12 | BAZERMEE

E22% %18 20204 1H

22.1 BAC# %k
7 NI &7 38 19 38 IR [l 24 °C~27 €7
N B 3 T IE AR, TR R0 26 °C
27 °C.\28 Co AR AR, SO B T2 i
AT AL T2 5T RE BRI S: 5 K i
PIREF PRSP 10, B2 SRR, (5T 18,
P,=B.P, + iBmanﬁ, (9)

m=1

3
B +YB., =1 (10)

e P o e BEBRE TS ¢ 238 T4 m R4 10FE
HL IR AR A B B, | B, 43 IR T As R A Ak
TAZERE ST m PRI, BN,

222 fEEEA R

Sie S8y, <SS (11)

0=<gy., S & Wi, (12)

0=<g.,., <&\ ua, (13)

Uy, tu,, <1 (14)

Seso =Sk (15)

Sesas =Sty (16)

Sis =Sesit M0 AL — g4 /M A (17)

s Sy, N ¢ NN BUABRER HL AL ; Sie, S | e

EHAE L UNR; g0 gi anl v ERe e R
BR s A R AR B w,, oy, 209000 ¢ BB RE FE SR A A0 T
Fo HCRRAS SR E 1, S 05 Sik Spe 43 i
AElH ORI HLEE s .,y WARRETE JBHRCR
223 MABRAIILY R

rrrrr

(18)

max\3

ky(ger/8cr)
0<ge, <ger (19)
K g MR AL B I3 b, Lk,
ky kPR GT R HEBCRREL
224 HAREBL R

0<gw, Sgm, (20)
Kb g, At BOCIREH s gn, Mt BT BOGIR &
PN A
225 HEFHAR

% 8 2 2 A g A DA A i AR SORF X I B
G2 R G0 A TR G Ay T EL AT 2

gP\,r +g(‘,'l',t +gdis,t _gch,t +ggrid,t = ipr,t + P,l,r (21 )
s P,y o BB DKIA 67 i A
226 FRBEAR
AR (B WA R o 1 P N T NS X BB AN 31754
Lk D 1] PR DA A/ H 1 1] DX A B e i



O<g widt = & wrid s (22)
K g, MRS R LR,
IR AL R e g R (6) 2
(18) , R/ Bkt A 75 i AL B , B A A B
AL TR A B MR B

3 F

3.1 EHlgit

ASCRABIBE DL S BB T2 PR T 2 BRRERHL
AR & AL AN 1A R R G U L)
AT B I BBl N, =288, B 3 FE I B A 5 min.
R AR T e 2 A S B R . AR LT
FRUE 2 AN 1225 m?, 3 FJEBON 28 )2, E RS LN
0.7, % i #E50 Je 28 WS HL 2 2 IR 2 )
BRNSMW, HRBRCRERE k,  k, ky  k BUEN
0.106 8.0.417 4.-0.309 5.0.075 3., BE4E LRt
LR AOMW, EERFEATE N2 MWh, HEH
b BRI A A R 95% M1 15% , 78 i FL )
O R HL 2R Y 409% 1 30% , 76 L HLSCR Y A
90% , 1% 1% Ha, % B fy 47 0.528 3 JC/kWh, KRS M A% 2
2.6 J0/m’ , BEF A PAMEM A 2 3 TT/kWh,

®2 BFRZTASY

Table 2 Parameters of building and air conditioners
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Fig. 3 Forecast value of load, photovoltaic power and

outdoor air temperature
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Table 3 Optimization results of 3-grade periods
s H i/kWh o
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(il 151 949.4
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Table 4 Results of building air conditioners participating

in demand response

e 25 Z 575 2K i
e 2R i —F4 Y =4
1 1 0 0 0
B2 0 0 0 1
B3 1 0 0 0
B4 0 0 0 1
BFS 0 1 0 0
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