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Abstract: As an important part of the new power system,
the energy interaction and sharing of multi-microgrids are
conducive to the consumption of renewable energy and the
enhancement of multi-agents operation efficiency. Aiming
at the multi-microgrids source-load uncertainty and data
privacy problems, a multi-microgrids cooperative optimal
scheduling method based on energy sharing is proposed.
Firstly, a shared energy storage and microgrid economic
dispatching model based on a multi-agent interaction
framework is constructed. Then, the power pricing
strategies for shared energy storage and the economic
scheduling decisions for multi-microgrids are realized by
deep reinforcement learning method and mathematical
planning method, respectively. Finally, simulation data
analysis shows that the proposed cooperative optimal
scheduling method can quickly cope with the stochastic
variation of source-load, as well as effectively reduce the
operation cost of multi-microgrids.
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cooperative optimal; reinforcement learning
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Fig. 1 The framework for interaction between SES
agent and multi-microgrids
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The rapid development and the demand for
scalable consumption of distributed energy have
sparked widespread attention in the value of
multi-microgrids. One of the core research
focuses of multi-microgrids is the economic
scheduling and coordinated operation of flexible
resources. large-capacity shared energy storage
(SES) station can provide power sharing support
for  multi-microgrids  scheduling,  thereby
improving energy storage utilization and
achieving a win-win situation for multiple
stakeholders. Furthermore, data-driven solution
methods can avoid the high precision modeling
requirements of mathematical planning methods.
Therefore, a coordinated optimization scheduling
method for multi-microgrids considering energy
sharing based on the twin delayed deep
deterministic policy gradient (TD3) algorithm is
proposed at the paper.

Firstly, a shared interaction framework
between SES agent and multi-microgrids is
constructed, as shown in Fig.1, along with an
economic scheduling model for SES agent and
multi-microgrids. Then, the scheduling model
for SES agent is represented as a Markov
decision process to achieve limited information
sharing between SES agent and multi-
microgrids. Finally, using the TD3 algorithm
and mathematical heuristic algorithms, the
charging and discharging power pricing strategies
for SES agent and the scheduling decision

schemes for each microgrid are obtained.

|SES charge and discharge
power pricing
(action of the agent)

Energy storage Microgrid i Microgrid
¥ + ¥

i Deep || || Mathematical |
reinforcement g ' heuristic algorithms |
I
J

learni i solvers ]

SES : _____ : I_ls_ ______ —---(w---—)—--"' Multi-
agent | _ ¥ == Il I ____ [} Yo microgrids

| | |

| Pricing strategy for || || SEEOLOR RIS

| SES charging and | interactive power |

| discharging power | {  between multi-

! /| || microgrids

Electricity demand
and surplus (stazte
of the environment)

Fig. 1 A shared interaction framework between SES

agent and multi-microgrids

Multiple case studies validate that the TD3
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algorithm, compared to the deep deterministic
confers significant
It

formulate rational scheduling decisions amidst

policy gradient algorithm,

advantages in training SES agent. can

uncertain fluctuations in power supply and

demand. Additionally, the participation of SES
in multi-microgrids  scheduling not only
facilitates the absorption and sharing of surplus
photovoltaic power, but also leverages economies

of scale, rendering scheduling decisions more

S1

flexible and fostering a win-win situation for
multiple stakeholders., Compared to independent
the

storage

energy storage participation, proposed

approach can reduce energy and
microgrid scheduling costs by over 20%. Future
efforts will focus on expanding SES service types
such as peak shaving, frequency regulation, and
black start, harnessing the power value of different
SES services, and providing effective support for the

secure scheduling of multi-microgrids.
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