
Motivation and Research Questions

I. Can dynamic pricing (via DSO) effectively 
reduce distribution-grid congestion through 
local flexibility coordination?

II. Can this problem be modeled and solved 
using an approach that is more tractable and 
scalable than standard bilevel MIP methods?
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Methodology

A Baseline (No Pricing)

Independent hub operation; DSO only evaluates network
consequences.

B Centralized Linear Benchmark (Utopia)

First-best coordinated benchmark; not a market claim.

C Exact Linear Bilevel (MILP)

Leader prices + LP followers; KKT/MILP 
benchmark.

D Quadratic Follower

The proposed approach.› ›
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Math Behind the Methods

Some Insights

1. From passive network operation to active coordination.

2. Congestion relief depends on timing, not only capacity.

3. Dynamic pricing links economics and physics.

4. Scalable coordination is the key bottleneck.
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