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How can grid-tied microgrids share
each other’s energy storage
resources via real-time control and
optimization for coordinated operation
during large disturbance events?
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System Architecture

Distributed Middleware for privacy-preserving
distributed optimization + control across [EMs
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1. Lack of Exact Model Information:
- Use Machine Learning Methods for both IEM and IPM

- IEM: SDDP, MCMC, DL
- IPM: Reinforcement Learning
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Two Primary Challenges to Overcome

1. Lack of Exact Model Information:
- Use Machine Learning Methods for both IEM and IPM

- IEM: SDDP, MCMC, DL
- IPM: Reinforcement Learning

2. Battery SST models make the grid dynamics nonlinear
- Linear feedback control may no longer work
- Nonlinear distributed control is a hard problem
- IPM: Lifting-based control
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Timeline
Year 1:

Develop Scalable ML based optimization (IEM)
Develop Scalable ML based nonlinear control (IPM)
Extensive testing on IEEE prototype models
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Highly Dynamic Load Profile

Year 1:
- Develop Scalable ML based optimizat|: &
- Develop Scalable ML based nonlinea
- Extensive testing on IEEE prototype

GPU Power Draw (Normal

Year 2.
- Integrate Data Center load models from parallel M.C Dean projects
- How does “erratic” data center demands change IEM and IPM?
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Timeline SYSTEMS CENTER

Year 1-
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Year 2:

- Integrate Data Center load models from parallel M.C Dean projects
- How does “erratic” data center demands change IEM and IPM?

Year 3:

- Further use of advanced ML for IEM (using weather data)
- Coordinated GFM control for data center BESS

NC STATE
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