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1. MOTIVATION AND BACKGROUNDS
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PROPOSED DECENTRALIZED P2P FRAMEWORK
Maximized Green Synergy: Instant P2P green energy sharing. | G) * /
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Economic Optimization: By passing peak-hour grid prices. . .
. N . ), 5
*Decentralized Privacy: Secure, ADMM-based decentralized control. , .
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Fair profit-sharing: Fair profit-sharing for all contributors. J

2. SYSTEM AND PROBLEM OVERVIEW

Major Roadblocks

o Technical Barrier: Over-simplified

models ignore network constraints,

Guarantees fair profit sharing.

leading to infeasible trading.

| e Privacy Barrier: Reluctance to

share sensitive internal data with

central authorities.

"T'K Economic Barrier: Unfair profit

distribution discourages long-term

participation.
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3-Layer Decentralized Framework

3. PROPOSED MODEL

LAYER 1: LOCAL OPTIMIZATION USING MILP LAYER 2: DECENTRALIZED ADMM LAYER 3: DECENTRALIZED ADMM
Conventional Lumped Model
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= Stochastic Programming: Integrate stochastic models to
address uncertainties in renewable generation and load
demand.
WOrks  u Real-Time Operation: Enhance the real-time reliability and
robustness of the proposed framework.

: = Privacy-Preserving Framework: Developed a decentralized P2P trading mechanism for multi-MG system:s.

| = Data Security: Utilized ADMM for optimal coordination without revealing sensitive internal operational data. Future
| Conclusions = Economic & Technical Efficiency: Effectively mitigated RES curtailment and generated a substantial total profit

| = Fair Profit Allocation: Applied the Nucleolus method to correct market skew towards net exporters and ensure
|

coalition stability.
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