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Modeling pressurized water networks
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• Potential-flow-coupling constraint (pressure-loss equation) on arcs a:

pi − pj = Φa(qa,Da)
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Non-convex overall model

minimize ∑
a∈A

La

ra

∑
i=1

Ca,iXa,i

subject to dj = ∑
a∈δ+

j

qa − ∑
a∈δ−

j

qa j ∈ N ∖ S

pi − pj = Ca ⋅ La ⋅ sign(qa)∣qa∣
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∑
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∑
i=1

Xa,i = 1 a ∈ A

∣qa∣ ≤ π
4
vmax
a D2

a a ∈ A
pj = p0

j j ∈ S
p
j
≤ pi ≤ pj j ∈ N ∖ S

Xa,i ∈ {0,1} i = 1, . . . , ra, a ∈ A
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Valid inequalities

▸ Derive valid inequalities from the solution of convex subproblems
and add these during a tree search

▸ Procedure successfully applied in the context of gas networks

▸ Test the procedure on set of benchmark instances
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