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Abstract: The power generation of prosumers in peer-to-peer (P2P) transactions has high volatility and uncertainty. Also
the real-time power generation often deviates from the day-ahead generation scheduling. Given the real-time imbalance
problem of prosumers in P2P transactions using the continuous double auction (CDA) mechanism, this paper proposes a
local energy balance strategy considering the timing characteristics of P2P transactions. The system operator (SO) uses
model predictive control in the real-time balancing market. A local energy balancing strategy model based on the
coordinated operation mechanism of the day-ahead P2P energy market and the real-time balancing market is developed.
The model aims to minimize the overall balancing cost and considers the cost-benefit constraints of the SO and balancing
service provider. In the real-time balancing market, the compensation fee charged by the SO to the responsible party is
equivalent to purchasing flexible balanced services from the service provider. Simulation results show that the balancing
service provider balances 78% of the localized real-time unbalanced electricity. Compared with the grid balancing strategy,
the local real-time balancing market cost is one third of the grid balancing cost. At the same time, the strategy proposed in
this paper guarantees the revenue of balancing service providers and SOs, and promotes PV energy consumption. This
will be beneficial for the long-term development of the P2P trading market.
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Fig. 1 Day-ahead P2P energy market and the real-time

balancing market coordination with the timeline
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MK 6 HEIEH, MBS, ARt
PRAHE VTR T 8%, SO K A > 1
15.4%, LRI SHe Bt 1 S 0161 iR 55 100 SR FH P
PLj SO HIRIRE, SKEL 1 A e it pe Bt it T (1
I, CREEFTAT 372 5% Flaa A%, EAT P2P
Lo K AR IE. Britzsh, SCHR231IXAE H AT
R Y & H AN € 1R 5 RV AL
Fic, AT H AT AN S RAEAE S H PR S 45 2R A7
FEAwZE, IZSRIE AR FE LT W 2=, REAEE 2
N ASSCPITHR A S P R B A

4 g
N T LB RS P AR A 2 OB R TE G,
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ARSCHR T — AT DA DA s 5 AN T ) SR
BINEG G T P2P 5L 5 P IRE RN AE 5y HEAT AN
ST E ST, IFAI H AT P2P fE & T 37 AN S
T Z T A AL, DA T RG2S
P2P A2 5y KT 873 A FH B BB 15 (1RGSR
N SO APk sS, W) SO MR A I A1 v
A ASCHE FEBIRALE 1 TR SRS A A2 B
P, BB AR AT I PN 4

1) 75 3C P 2 31 s AT Rk R F A i T B AR A8 R
EERIE S 5 SR i, #E) SO fRILAHLEE
P RE,  SEI 2% N BT IO R .
MRS AR BT EVA Pl 1AL 78% 1 S A1+l B
B, 5T FEA T R R, At
P SIS P-4 17 4 B S R T RO = 2 —
SEIL T A S A R MU RN X T EVA IR
i, PRIE T P2P A2 5 KA, {1 P2P il
DGR BEVRTH AN, FFAE—E R AL ORI 1 R U 2t

2) NRGIZEMKIMERE, EMRARGERE
AP RN AR 2 A 245, AR TR D)
REF) REVE R 55 i A, T Lk BE 2 K T S A i v ) P
iR, IR T AT AR 55 3R (it
TIFERE, HIRH A 5 W] B B A & 1 T
MR ZMAICH, HHIE P LR 2 5 5m
T RE IR BN L, AR T PR RIETE BT
VRS 5 SN TT EERYE s AP ST AT M
K&, APrIRAGHELI R AR XT BRP 1k
i, Bk BRP Jy 1 NG e e AN A B T G
JERMIZE Z 8B TG, WU Z A AP 554+
MG 1 H R R AR 2R T E i, AT REE T
KAIBIT, REAMREEHE R
MR A EBETE EET P2P ZHER

&A1 HAl P2P BEBTHIAERER 7 R H1FR
Table A1 Day-ahead P2P energy market trading in time slot 7

35 s . T o i/

WP A 7 (J6/kWh) kWh
1 EVA2 G R 2 0.623 272.198
2 EVA4 EVAI 0.621 1944.2636
3 EVA6 g1 0.627 327.580
4 EVA3 RE 0.726 818.944
5 EVA2 RREE 0.607 982.733
6 EVA2 EVAIl 0.582 305.736
7 EVA3 P 3 0.711 396.398
8 EVAS P 3 0.447 258.758

% A2 HuT P2P REBTIAERTER 10 FI3Z S5 15
Table A1 Day-ahead P2P energy market trading in time slot 10

L5 S S T 2 5y AL

ki ] (JG/kWh) kWh
1 EVA2 EVA1 0.604 1374.980
2 PEHE L ARGH 2 0.766 280.351
3 FEH#E 3 EVA4 0.563 2041.725
4 PR 2 EVAS 0.675 1799.999
5 REEZ! EVAl 0.656 875.019
6 P 1 EVA3 0.687 827.481
7 FEEE 2 tRGH L 0.672 336.421
8 PR 2 EVA4 0.603 70.151

% A3 HHT P2P REBTIAERTER 13 IR H 1N
Table A3 Day-ahead P2 P energy market trading in time slot 13

25 . S Tl X5

Vi (76/kWh) kWh
1 EVAIl EVAS5 0.608 562.499
2 PEHE 2 ARG 2 0.615 275.411
3 FEHE 1 EVA6 0.608 1349.999
4 RE EVAS 0.616 1237.501
5 REEZ! EVA4 0.689 705.430
6 P 3 EVA3 0.787 33.049
7 FEHE 2 EVA3 0.762 980.418
8 FEHE 3 ARG L 0.729 369.582
9 FEH#E 3 EVA2 0.401 1799.999
10 R EVA4 0.611 213.029
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