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Optimal Configuration of Shared Energy Storage Capacity Under Multiple Regional Integrated

Energy Systems Interconnection
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Abstract: To effectively improve the energy utilization rate
of multiple regional integrated energy systems (RIESs) while
rationally configuring the energy storage system capacity, a
model for the optimal allocation of the shared energy storage
system capacity under multi-RIES interconnection is proposed.
First, the multi-RIES operation framework is introduced in the
context of shared energy storage and the operation mode of the
shared energy storage system is analyzed. Second, for a type of
RIES including CHP (combined heat and power) and heat pump,
a bi-level optimal configuration model with a shared energy
storage system as the upper layer and multiple RIESs as the
lower layer is established. Among them, the upper layer takes
the maximum profit of the shared energy storage system as the
goal, and uses genetic algorithms to optimize the capacity and
charge and discharge power of the shared energy storage; the
lower layer takes the minimum total operating cost of multiple
RIESs as the goal and uses the CPLEX solver to contribute to
the equipment in each RIES. The plan, the purchase and sales
plan with the main network, and the power interaction with
the interconnection RIES are solved. Furthermore, considering
that multiple RIESs belong to different stakeholders, the Nash
bargaining method and the IPOPT solver are used to distribute
the benefits of each RIES. Finally, through the analysis of a
numerical example, it is verified that the model proposed in this
paper can effectively reduce the operating cost of each RIES
while simultaneously optimizing the parameter configuration of

the shared energy storage system.

Keywords: regional integrated energy system; shared energy
storage; bi-level optimization; Nash bargaining
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Table I  Grid-side time-of-use electricity price
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Table 4 Operating costs of each RIES in four modes
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Fig. 9 Sensitivity analysis of the power transmission limit between
RIESs in mode 4
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MisRA ZHRIESHIZ&ESE

RAl BRIESHiIZ&SH
Table A1 Parameters of devices in each RIES

POE S#(i=1,2.3) E
- 500 kW
R.CHRC k
min 50 kW
B,CHP.%
o 300 kW/h
i,CHP e
CHPHLAL A -300 kW/h
e 0.35
Thoss 0.15
Ty 0.9
MTwp 0.35
P Bl 30kw
prin 0

i, HP,h

MiRB HIAWIE

PEH10 kWhIE R A A KIATI0UE, #3588 AR5 7EREHZEEN .
AR SRS 43 3 A B 15 EB2 R A SR A SUZ DAL E A5 B 54 T SESS
AR SR A SUZ DAL EE AT B3 T SESS HEMRIZEF V1447 kWh, 5EB2ATREIESS R AL
FHEMRNZERN1625 kWh, SEBIF/REIESRE A2 1ERETEZERIN.

1000 1125 T T T T T T T T
E
995 1120
990 1115
15 R
& &
= 985 £ 1110
4 2
& &
980 1105
975 1100
N N S B S B S R | NS S S T S S —
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SESS% i /kWh SESS% ft/kWh
B Bl #HA3THKA10 kWhAIKIELER B B2 WHX4THKA10 kWhHIIIELER
Fig. Bl Verification results with step length Fig. B2 Verification results with step length

of 10 kWh in mode 3 of 10 kWh in mode 4
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