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▪ Radial - weakly meshed

▪ Unbalanced loads & multi-phase PF

▪ μG single-phase connection

▪ 𝑅/𝑥 ratio > 1
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Power Flow in LV grid

Non-linear +
ill conditioned 

systems



• R/X=3.5 in the simulated case

• Red plane: 𝓛(𝓋0 , ϑ0)= 𝓛(1 , 0) tangent plane

4

Power Flow in LV grid



Traverse the network properly
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Power Flow in LV grid
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Backward-Forward Sweep (BFS) Convergence
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Power Flow in LV grid
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• Quick convergence
• h≤ hτ

Setup
• Objective function
• Constraints
• Operation Costs
• Assess Gradients 

Call 3-phase PF

3-phase AC-OPF

Optimization Stage

Towards an OPF scheme
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Call 3-phase PF

3-phase AC-OPF

Objective?

3-phase OPF scheme



Single-Snapshot Simulation Analysis
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DER Model constraints

BSS/EV

μG



▪ Multi-period scheme in OPF based scheme
- Inter-temporal constraint couplings

- Computational complexity matters 

- Integer control variables

- Approximative relations

▪ Exact AC-OPF  or Approximative? *min( 𝒙𝒐𝒑𝒕 − 𝒚𝒇 ) 
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Multi-period framework & Challenges



• Where does the 
scheme fit?
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Schedule of operation in LV grid

Distribution Transformer Controller (DTC)
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Final remarks

▪ An exact 3-phase AC-OPF is implemented

- The tool is being extended in multi-period AC-OPF

- Control & management functionalities to provide optimized technical & cost-

efficient operation.

- Optimal allocation of DER flexibility resources.

▪ Day-ahead (deterministic ) tool

- Add trajectories to trace uncertainties due to flexibilities deviations

▪ Expand to MINLP

- i.e. Controllable loads and tap-position.

▪ Examine the necessity of approximative relations
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