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Energy Optimization Technology for Parks Based on Demand-Side Resource
Response Quantity Quota Transfer

LI Bin, WANG Fengqiao, TANG Tianyue
(School of Electric and Electronic Engineering, North China Electric Power University, Beijing 102206, China)

Abstract: In order to fully exploit and utilize the interactive response capability of demand-side resources, optimize the resource al-
location of the park and enhance the overall efficiency of the park, this paper proposes a response quantity quota transfer mechanism
based on the cooperative and autonomous behaviors of users, and constructs a response quantity accounting model under the
framework of master-slave game. In this model, the aggregator as a leader is responsible for setting dynamic quota transfer tariffs and
guiding the users to collaborate, and the users as followers adjust their own electricity consumption and response quantity strategies
according to the tariff signals released by the aggregator. Through the design and solution of the master-slave game model, this paper
explores the optimal allocation strategy that can promote the sharing of response quantity among users, and the model is solved by an
iterative algorithm to ensure that the decision-making interaction between the aggregator and users reaches the Stackelberg
equilibrium point. The results show that the dual goals of economy and environmental protection of the park energy system can be
realized while protecting the interests of users through a reasonable incentive mechanism for the transfer of response quantity quotas
and a collaborative autonomy model.

Key words: response volume accounting; quota transfer mechanisms; collaborative user autonomy; master-slave games; demand-

side response
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Fig. 1 Map of park response volume quota transfer model
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D) wiate: BiES SRR P S o RS
(SR R A RN R Dl VR IR iR il
{L,.D,. E}: BEWBEMBI RN, Bk
ik P PP

2) FHPOR R s FH P R T R A B AN LA &
Xof ¢ i 220 iy A i AR AR IR A F R AT SR, LA
Bl i HAR R, HP B4R CE B 5 /Y 6 Do
{Loioin D, B2, OFDRGE SR 2 5 5 X A5
1525, K kmh, mpE B RET.

3) BATIMAL . B4 AR 1 R R 5 A
BRI E R P P, AR
B i SANE U, .

4) BETH MRS BT A S, it
AEF YR R

5) RIS FELWE2) . 3) HF A A
RIS, BRI R A BB, 47
H S H5ERA 7 09 P # To ki o 5ok i As [ B R
D NN (| B i 7 (41 %
5 5.

4 LWERSDH

ST X s, DI X RA TR . 5
A X P EAERE RGNS, K T Ty
AR o AR SO RE FE X R R R GER  KUBIL . 4k
il kB, WwEFERA K240 EH
. OHeE, Hb, AP aiE450.5 MW KL
FIREHL, —A1 MW OB REL S | 34LETE i,
B HE R GE N2 258 8 000 kWh, i K 7o il L
413 000 kWh, ¥J4f £ L i1 B 900 kWh, 78
LA R 95 %o

it P PR A dA X O L RA
PR MG £E R AR 5o, Ry A A e 5 i i
DURR, ASCEH TN R ZL. 220 TEZ1 Y5
el X P A A i) 1 o 5 2 o 7 B3 2o 3R 7 5
WM AZ 5y 5 FEdg e Z2 T W X H P e 3G RVA &
AR IO S S A P S TR LA S, Y
HEAS TR XN A TS g O B, [ X 38 5 e ) 5
137285y, FEMLEERE T35 HE A [l DX [ 2 4 53 45
Je4% BRI S T DL
4.1 BHEIEE

2% TR B A ST RE IR I HL A, SN
Hi . B A% R R - 2% -7 B A L A 5% 1
FIE7R o A0S FEL 9 I B FEL Y S5 /ML P R E R 0. 3
JU/KWh, BB KAE Pem % 2 M 0. 907 JG/KWh,
FRHL M RSE 0. 3 IC/KWh,  Bel X N L IR 2 Ak T
A3 At B A T R EL A 22 T

T3 L THIXKSH A HESE, &
A PR i g 1Y Ik 55 2% oy S 0. 084 JT/KWh,
Pyns P 770N R S0 N B B R, S,
S T RHRER G AT L FRR.

P 3 Ay et R ] X A] A R VR A H T R



20 P 7 HL AR 919 %

&1 SEBHROMIEMNIZE)

Tab. 1 Time-of-use tariff table (external grid setting)

Jt/kWh
B 14(09:00—11:00) 4 (00:00—07:00) F-(07:00—09:00)
= (15:00—22:00) (22:00—00:00) (11:00—15:00)
WA LA A 0.5 0.3 0.35
ek 0. 907 0.325 0.6517
*2 ERRAPSHAR
Tab. 2 Campus user parameter constraints
. M )i g | B /AW f#HE I F B /KWh
M
Dn,tmin Dn,rmax Smin Smax
1 50 200 800 8 000
2 100 700 850 8 000
3 75 500 800 7500
4 100 400 850 8 000
5 75 500 900 7500
*3 EXARPRESH
Tab. 3 Cost parameters for campus users Jt/kWh
A
HF
¢ Y &
1 0.059 2 0.3632
2 0.0759 0.578 4
3 0.0379 0. 084 0.469 7
4 0.1209 0.5382
5 0.0853 0.5339
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Fig. 3 Distributed power output curve for 5 users in the park

127 —=— B - HL Y

L1} e - g

Lol —=— EE-Ea

ool —— EI[Z—)Q@ Eﬁm —u-u N-m--)
7 08f A\ /. b
5 oo o) ./ "
%4 E-E-E- / \.,O\ :-—-—
15 0.6+ ~-u-4 @ 0\'\.-

= 05

S oal /// AWV

| m-m-m-m-m-m-
0.3 ey gt
02f o SWVN]
o1f ¢

08:00 04:00 08:00 12:00 16:00 20:00 24:00
t/h

B4 %271 EEBNHE

Fig. 4 Scenario Z1 real-time electricity price graph
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Fig. 6 Scenario Z2 transaction power graph
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Fig. 8 Scenario Z1 user benefits picture
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Fig. 9 Scenario Z2 user benefits picture
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Fig. 10 Comparison of scenario Z1 and Z2 returns
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