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1. MOTIVATION AND BACKGROUNDS

PROPOSED DECENTRALIZED P2P FRAMEWORK

•Maximized Green Synergy: Instant P2P green energy sharing.

•Economic Optimization: By passing peak-hour grid prices.

•Decentralized Privacy: Secure, ADMM-based decentralized control.

•Fair profit-sharing: Fair profit-sharing for all contributors.
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2. SYSTEM AND PROBLEM OVERVIEW

Layer 3: Profit Allocation 
(Nucleolus)
Guarantees fair profit sharing.

Layer 2: Decentralized ADMM

Secures private P2P trading.

Layer 1: Local optimization

Using MILP  
Ensures technical feasibility 
for each MGs

′ Technical Barrier: Over-simplified 

models ignore network constraints, 

leading to infeasible trading.

Privacy Barrier: Reluctance to 

share sensitive internal data with 

central authorities.

Economic Barrier: Unfair profit 

distribution discourages long-term 

participation.

Major Roadblocks

3-Layer Decentralized Framework

3. PROPOSED MODEL 

LAYER 1: LOCAL OPTIMIZATION USING MILP
Conventional Lumped Model

Proposed Multi-node Model

LAYER 2: DECENTRALIZED ADMM
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LAYER 3: DECENTRALIZED ADMM

CORE

Nucleolus 
solution

Core Stability:
Solution lies within the Core, ensuring no 
subgroup has the incentive to break away.
Uniqueness: it always yields a single, definitive 
solution.
Individual Rationality: Guarantees profit is 
strictly better than standalone operation
Fairness: Prioritizes the most vulnerable 
coalition by minimizing peak dissatisfaction.

4. NUMERICAL RESULTS 

Microgrid 1 Microgrid 2

Microgrid 3 Microgrid 4

MG Base Line P2P Trading P2P Trading Profit

MG1 30,197.34 15,124.3 15,073.04

MG2 77,808.47 76,526.1 1,282.37

MG3 -13,994.11 -32,704.46 18,710.35

MG4 76,169.78 74,315.87 1,853.91

Total 170,181.47 133,261.8 36,919.57

Total energy procurement cost/profit of each MG
with/without trading (cents)

Conclusions

▪ Privacy-Preserving Framework: Developed a decentralized P2P trading mechanism for multi-MG systems.
▪ Data Security: Utilized ADMM for optimal coordination without revealing sensitive internal operational data.
▪ 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.

Future
works

▪ Stochastic Programming: Integrate stochastic models to 
address uncertainties in renewable generation and load 
demand.

▪ Real-Time Operation: Enhance the real-time reliability and 
robustness of the proposed framework.
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