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Key Techniques

Computation of the feasibility probability of exit loads in

stationary gas networks:

⊲ Reduced NLP

⊲ Spheric-Radial Decomposition (B04)

⊲ Solving systems of polynomial equations using

Gröbner basis approach

Reduced NLP

A+ Graph G = (V , E) with incidence matrix

b+ Balanced in- and outlet

Φ Matrix of friction coefficients for pipes

Kirchhoff I and II for flow q and pressure p+:
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Resulting explicit flow and pressure profiles:
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Operator F : R
|N| → R

|N| is continuous, monotone, and coercive.

1

2

4 3

φ12q12|q12| = −φ14q14|q14| + φ43q43|q43| + φ32q32|q32|

Feasibility Probability

Pressure loss vector from root node to each

node:
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g0(u, v ) := 0 ∈ R

Set of feasible load vectors M consists of all b
such that there exists qN with:
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Blue Feasible region M

Green Samples (spheric-radial decomposition)

Red Points of intersection (Gröbner basis)


