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Table 1  Statistics on the basic parameters of battery-powered
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Fig. 2 Statistics on types of income sources of rural households

in typical village
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Fig. 7 Electricity load of a typical rural households during

different typical days
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DOUBLE-LAYER OPTIMAL CONTROL OF RURAL
CENTRALIZED-DISTRIBUTED ENERGY STORAGE SYSTEMS IN P2P
TRADING MARKET CONSIDERING AGRICULTURAL
MACHINERY BATTERIES

Luo Xi, Han Mingyue, Zheng Yanning, Huang Wenyuan
( School of Building Services Science and Engineering , Xi'an University of Architecture & Technology , Xi'an 710055, China)

Abstract: Currently, the centralized optimization regulation strategy for conventional energy storage systems struggles to meet the
operational requirements of centralized-distributed energy storage systems in rural areas. To address this challenge, this study examines
a typical village in the Central Shaanxi Plain, Shaanxi Province, China, and integrates the usage patterns of agricultural machinery
batteries into energy storage regulation. A peer-to-peer (P2P) trading mechanism for distributed energy storage, based on a
combinatorial double auction, is proposed. In the trading environment, a double-layer optimal regulation model for rural centralized-
distributed energy storage systems is established using a Stackelberg game approach and computationally solves it. The results show that
1) P2P trading are highly influenced by agricultural production patterns in both quantity and time. 2) P2P trading reduces the operating
cost of each subject in the centralized-distributed energy storage system by 4.96%, reduces carbon emissions by 10.41%, and increases
the PV consumption rate by 18.04%. 3) The annual electricity cost of different types of rural households is reduced by the increase of
decentralized energy storage capacity, the reduction is more significant after the introduction of P2P trading, and the cost reduction is
especially prominent for rural households with large rooftop PV installations, small electricity demand, and sufficient energy storage
resources. Energy storage operator will suffer from the increase in revenue due to the increase in decentralized energy storage capacity ,
and the revenue will be further reduced after the introduction of P2P trading, but can be compensated for by appropriately charging
operation and management fees.

Keywords: peer to peer trading; agricultural machinery batteries; distributed energy storage; centralized energy storage; optimal

regulation; combinatorial double auction
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Table A1  Parameter settings of preferred use time of electric tricycles

fPrsl—gpret

e PRl
& VR AR HA (323
09:00—11:00 08:00—11:00
A Ay 09:00—11:00 08:00—11:00
14:00—17:00 14:00—18:00
08:00—09:00 07:00—08:00 06:00—07:00 07:00—08:00
ST 13:00—14:00 12:00—13:00 12:00—13:00 12:00—13:00
16:00—17:00 17:00—18:00 18:00—19:00 16:00—18:00
08:00—11:00 07:00—11:00 08:00—11:00
% TH 09:00—11:00
14:00—18:00 14:00—18:00 14:00—18:00
RA2 BI=ZRFHBTENESHIEE
Table A2  Parameter settings of battery charging time of electric tricycles
A A 45 191 SFHE e fis 31
14:00—15:00 12:00—13:00 12:00—13:00 12:00—13:00
A 2
24:00—¥X H 02:00 24:00—¥X H 02:00 24:00—¥K H 02:00 24:00—¥X H 02:00
14:00—15:00 14:00—15:00 14:00—15:00 14:00—15:00
R A
24:00—% H 02:00 24:00—X H 02:00 24:00—% H 02:00 24:00—X H 02:00
14:00—15:00 12:00—13:00 12:00—13:00 12:00—13:00
55 TH

24:00—¥X H 02:00

24:00—¥K H 02:00

24:00—¥X H 02:00

24:00—X H 02:00
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