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Research on Optimal Bidding Strategy with Multiple Physical Entities in Market Environment
YUAN Shaowei', LI Yuxiang', JIANG Jie', ZHANG Bei', ZHU Qing’

(1.Urumgqi Power Supply Company of State Grid Xinjiang Electric Power Co.,Ltd., Urumgi 830000, Xinjiang
China;?2.Nanjing NARI Information & Communication Technology Co. ,Ltd. ,Nanjing 210000, Jiangsu , China)

Abstract: In order to solve the problems of intermittent and fluctuating distributed energy, took three major
physical entities in the demand response project, namely system operator, load aggregator and load end user, as the
research object, the transactions between supply and demand within the power system composed by them were
analyzed, and the objective conditions of the benefits of the whole system load user were considered. The factors
affecting the income of load aggregators, system operators and users at the load end were proposed to combined,
and an optimal bidding model with multiple types of physical entities under the market environment with the
income of load aggregators as the optimization objective was constructed. In the model, the surplus and shortage of
system scheduled electricity were directly connected with the power market. A typical case study shows that the
optimal bidding model can effectively improve the benefits of load aggregators, and to some extent increase the
benefits of load users,and indirectly improve the stability of power system.
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Fig.1 Demand response trading framework with

the participation of load aggregators
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Fig.2  Relationship between response contribution and revenue

WA, ST W SO BT HRRE X — PR 3R 7R 7 2R W 1
T H e AR KRR M I R G is E R4 T
17 S5 T AN WS g, U ) 2 5 el 137 T AR 82 A
—ERE FRIIEAS, I, A RS w7
it B B e e B R A 4 S AR AR BE i o 8l
R B i iR 55 04 Js R P ok 2 5 75 K e i
TiUH , HZ, TSR G RO T R B3 B
TN IZAR 8 SEBRAR 0 A M 1 R |, 2o i i O S
MTEmZ 5T g R ERH 2 5%
B BRIV BE B35 A, 5 R I £ 2R R Y
W g A8 A AR A T R B T Ra 9
1.3 LR

ASCHY B bR RIS R L R A RS
it R 5 H iy dicas | I BLETH H AR R & ik
wi ik B KAk . 25 EARAYTR , B AR R A b
R B MAT R EE 5 MRS, Horblicas
HR T A4S R GEIE T T 4 T e 3R G T I K )
TR, S T 23 A A 5 3 R 4 S5 A ) I (L P A2
TS AT SRS R 48 T R P AR R e
WL S o BRI Z A Bf SR T R 2 A A
V5 B2 A HLA B R S 2 FH 8 2 e i
M LTl , A IR
max Sy, (¢) = Ly () = Ty () = 1, () + 1, (1)

(1)

S, AAMRER IS ;[0 0 A RGBS
R 45 T 50 RS R RN I RS 5 1 R SRR
A rO e R P 893 S 5 1., o FH P 92BR i
Ay M) 17 ek A 8 8 B AT 0 Ay W) IO s 9 IR R Gt
[ARINAREIE SEWHE SN SO Y I RiT TR
G T FR R A H e S B T L 2 R 25 (H 2 T
SCHERAE TR

1) H e iy o AR S 1B 2 fi, JE R Y
Ty Y 730y Al e A% A7 p FIAS W] e R 4 iy, i H:
e 67 g Wi 7 i T H AT R A R R HR R
Pt Qy () FUEIN T 2R

Qi(1)=0-0Q,(1) (2)
A Qo () o B fr SR A5 RS R AR D B L 5 0
Sk B Rt Q (1) 5 Quy (1) B UAEL
) AN AR . RELIEE AT R R AR
(4 U A1 A 8 F S H A7 R 1 5T AR R 2
WF R
Puan(t)=k -&-P(t) (3)
K P () WRGIBE R AT M REH
(I I AS BRI 5 P (¢) SR SEBT HLARY 5 & R T 45 51
(e 107 DT R 5 &, S ASEADL R B

IVET AT
P (t)=p - Puyia(t) (4)
o MR R AL
4) PRI RS AN E
P (t)=8- Pl(t) (5)

S H B A 7 far 2R 6T R P e 7 e 11 00
B As 2B LA R R i B & bl e R P
M 107 8t 2 A AR A A2 TN i 107 £ 55 00 H H
FLAELRZ M) ) o
5) fr A R BRI I 25 AR
- {Pg.mm(z)- Qu1) 0.2 0,
’ Pon(t)-Q.(1) Q, <0,
o Q, (6) Sy mia Ji7 ¢ i B Sz o 47 47 38 45 B BT IR 55
S R P i) [0 67 o £
6) 1777 S A RN B P 1R il S s A
Lo () = Py (8) - Q (1) (7)
K Py (0) T RA R 45T 8 B P
o7 S5 4uf A5l AR o
7) G far SR B R 2 B B AR S AR
0 .20,
(8= {P,m,.u) 10,0~ 0.1 0, <0,
KHr: P, (0) Ry far 55 75 T IR 55 194 s B R P i
N7 S A T B A e R R S, FR B R B A
RA AT ) H 5 225 1 L i AT R
8) T far KA R AR AN RS 1R
(z:{ARO){QHU)-QMUH 0w (t)=0Q,(1)
AP, (1) 1Qu ()= Qu ()] Q1)< Q. (1)
(9)
A AP, (¢) 1 far R4 R 2 A B 1 )
FIEEL s AP, (¢ ) Ry 17 Ay 2R B WA SEAS i HEL )
g e O (0) S ey R A 7T R &5 Q0 (2)
SRy SEBR R R P &
9) i far KA R HISE M R AL

(6)

75



AT 2024F F54% FTH

EIFTHIRBLT & 5 I E AR RARSE N KA

PI,A — cus

P

e, R B Q, (1) 5 Qu () Y L 1H &
B ¢, R TR A 30 0 e 157 5T R FE R 0, Ry B 1T 2R
B R RS T R %R
14 AREH
DTS2
Pogon(t)Zhy - Py ()= ky - AP () + ky - AP,(2)
(11)
APk, S TR SR G T 45T R P e 67 A
Rl AN T LU R B by D 22 4% FL 1 FRLAL
T LU ZR 5005 e, 2 W S 2 FL S BT 5 460
L R
2) DR
Qua(t) =0, (1) + AQ (12)
K AQ A Z B i sl A R R p £, BAR

r=c +0+c,-e+cy-

(10)

arid — LA

B (9B E
3) B INAR LI
PL(t)> P 0.(1) (13)
4)H R HL R 2B
0<Q,(t)<02-0Q,,(1) (14)

AR, T ARG B R AT AT RE A A B
107 SR R I 22 M R AR AT e R A A F 1)
FaEPE TR

2 B M

2.1 BEHIFH

AR SO e R SRS H R, S AR B Ry
96 /NI B 4 24 AR B, A I ) B 1Y i
K4 15 min, 7F Matlab 3385 I8 FH A0 T 256 XT
AR A 1B 3 S RN H Lt fer it e, o T
1 b 05 B A5 B B0 S b Fa B A H RE 1Y i 3
PE S BEHLE A1 B0 , A SCEAG) < Sl 25 i Tt A i
B g B P PR AR At £, P SR 2o 2 )
HEAT R LG, 7 — U B2 rh g 35 AR, (H T
WESPE R SZ 0 DL e — A BE 1) e, T 2 i 2
S B A — BB 22 . b il T A
BT LR AR, AR SCHL B A S2 A% L 2 B
A I B L B i Y B TR RS I, A5 A 3 S
Blo JF HAT AT SR G RIS A H AT IR 55 19
FFH P DA B P FL G ) 8% 1 ey B 78y 1
fifp R A AL, PR, A SO 4B e s A
AL T A% B P i O AT 5L 7%t A
Ciligs

76

8 B i
™

50 5 B

0 2IO 4IO 6I0 SI() l(l)() (x15)
5] /min
13 A& BB P T RN S B T e o

Fig.3 Forecast and actual power consumption of

users at different time periods
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Fig.4 Variation of different types of electricity

parameters in different peak hours
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Fig.5 Changes of price parameters in each period
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Fig.6  Cost comparison of different users in different time periods
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Fig.7 Revenue for load aggregators and users at peak times
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Fig.8 Bidding diagram of type A and type

B load aggregators at peak time
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