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Contributions

• The DLMP is applied as the price signal to incentivize the BESS planning in a deregulated distribution system. 

• A TS-SBP arbitrage model is established. 

• A k-means-based scenario extraction algorithm is proposed to extract the most representative patterns of LMP 

and system load profiles. 

• BESS candidate bus reduction and inactive voltage constraint reduction are proposed to reduce the computational 

complexity of this large-scale optimization problem. 
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Simulation Results

Cases BESS bus (#)
Power/Energy

(kW/ kWh)

Annual net 

profit ($)
Time (s)

Case 1
11, 15, 18, 31, 

33

100/400, 149/597, 

103/414, 107/426, 100/400
9302.22 7936

Case 2
11, 15, 18, 31, 

33

100/400, 149/597, 

103/414, 107/426, 100/400
9129.37 3442

Case 3
11, 15, 18, 31, 

33

100/400, 149/597, 

103/414, 107/426, 100/400
9129.38 1338

Case 4
11, 15, 18, 31, 

33

100/400, 149/597, 

103/414, 107/426, 100/400
9129.38 2390

Case 5
11, 15, 18, 31, 

33

100/400, 149/597, 

103/414, 107/426, 100/400
9129.38 1077

Siting and sizing results System load profiles with and without BESSs

Conclusions

• The DLMP can act as an effective price signal to incentivize BESS planning.

• The proposed two scale-reduction strategies are verified to improve computational efficiency and maintain accuracy.

• Optimal siting and sizing benefit both BESS investors and the DSO.


