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Fig. 1 Framework of building virtual power plant and bidding mechanism
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Fig.2 Demand response revenues allocation results of
virtual power plant
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Fig.3 Optimal bidding results of building virtual power
plant under different clearing prices
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Table 2 Declaration information of different
bidding methods

pEiSy s - AR/ et/
%7 LW (JG+(kW-h)") (JG-(kW-h)™")

1 230 1.90 3.50

2 225 3.60 4.80

3 700 2.62 3.70

4 390 2.79 4.00

5 210 1.75 2.30

6 385 2.28 3.85

7 350 3.75 4.40

3PP AN T IR AE AR R VE A R s X L
WMESPrR. Y Mm% (2.0~3.578/(kW+h) )
BF,SF- 54 GBS AL B L T R AR 2 A R e
A JLT- A R bR 2 i A SO 3 ) rh bR 2 S
s 2 VE M i (3.5~4.9 98/ (KW -h) ) i, 45
1E AR B, SR AE T O R iR E 3.8 06/ (KW +h)
B 1 25 g 28 AR b B IS SR i HR AN 9 R B
5 A TF R B B, AR SO ik ) bR A A AR R
B BT WTULE W TSR i 4 B R
M AR B o AR 2 ) A TP ZE AR DX T
TR A DX TA] 101 AS SC O 325 v S e T AR Ti) 4707 £4) 1425 i
AR T 56 R 1 A A% DX T8 N 7 BE 4 AT 224 1 o 1 25

M 25 43 B 45 ROk, @ 5L PR AE B0
D7 15 i AR A IS, 2 A A 5 B A AR BRE i i g
FEMWCEE LGS T IR T S R e
WA T e nt SR PR T EE M T RS (1S
JE L REL T A A A A R AR A 5 O A ) A 25 A3 B 5 R 2
P45 Horh — 5 2 510 3 1 B P L i AR SO T e AR
i 3 590 P R R DL R T 2 T % R 2% 4 TR T Ry 3 £
A7 FF AT W A7 T 3528 B 1 T RE SR AT .

15 7 TORE 4 1k i fpr 4025, s R P R AR SC
PR iR T ik 2 5 n R W o T 2 B L 7R
H bR 2 R R 25 0 T PR )y T R B AR ) A AR
ANALEE S FEAS [R] 75 A A% T 48 1038 224 0% i) By 2%
IR AT LA 2o A 7 S5 P P R 400 ) T 4 T 2K A 1)
[i] A

B, A AR SUME LR T S g i R e L T 3 4R R A LR S

f —RWW AUV
NN OINNO

AT, Wtz ot

2.0 2.5 310 3;5 4j0 4:5 5.0
PR /OT (kW h) Y
(a) A4t

0

-750 : s - s . 0

20 25 30 35 40 45 50

R /(T (kW b))
(b) FE R
4000

B R
@ 3000 &
= =
. 2000 £
B =
=
g 1000 4&@

- : : : : 0
20 25 30 35 40 45 50

TR/ OT (kW h) )
CES Vs
U e RIS s e IR

B5 AEREMM A ER BRI LE
Fig.5 Revenues comparison with different
bidding methods

4.2.4 FEFUEMET RO E RO
B RN TR 37 50N A T A R i AR Al o
B B R AT A 2, AT LS B R UL R T A
DU A A 45 R a3 3 B R .
R3 EMBBERBRERNER

Table 3 Optimal bidding results of virtual
power plant

B WA/ (G- (MW -h)™") A/ MW
9B 1786 0.68
%2 B 2901 0.85
953 B 4990 0.96

R DL R T 9% B AR 0 A R - A il 2R AT R AR
I, A SR 4 52 A A - A AR AL L A
- AR 2 OC R W S D E DL TS BE U )
W i A SOOI At SR i i i 0 3R 4 R o B U
LT AW i A AR 23 B T A R 00 T s g A,
J2 PR AR 5T 23 S A e 4T A BT A ) WA i e
o AN TR M A0 R T A Wi s A AR 3, s SR A
A SRR i 45 O AN 2 B AR TS O R B Rk Rr 2k
Th, WiE R A RIS R BBk Ik, 5 U

http : //www.aeps-info.com 21



2024, 48(18)

J7 AR S e (e AR A N S SR A SR e g
I 2 R 3FE O, 43 0 X 0 45 1 Be s i - A &
HH L9 1 2 BUR - A% 205 th s SR 3 B s /-t
25 N S

x4 RABERNMBESTHKRE

Table 4 Revenues in optimal bidding scenario
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Abstract: The receiving-end urban power grids with high load density are facing an increasingly serious shortage of regulation
resource. Urban buildings have many promising and flexible resources such as central air conditioners and electric vehicles, and can
participate in the supply-demand interaction by constructing the virtual power plant (VPP) through aggregation. With the rapid
development of the demand response (DR) markets, the market-oriented pricing and trading of flexible resources have become a
trend. Therefore, considering the benefit demand of buildings and VPPs, the bidding mechanism for the building VPP participating
in the DR market trading is designed. First, according to the characteristics of flexible loads of buildings, they are divided into
lossless transferable loads, lossy transferable loads, as well as lossy reducible loads, and the corresponding formulation methods of
capacity-cost are proposed, respectively. Then, an allocation method is proposed to guarantee the reliable revenues of both the
buildings and the VPP, so as to continuously motivate them to participate in the DR markets. On this basis, the bidding
optimization model is developed for the VPP to participate in the DR markets to realize the maximization of the revenues of VPPs
in different scenarios. Finally, the effectiveness of the proposed mechanism in market trading and revenues allocation is proved by
case simulations.
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