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Background

. political regulations (e.g., Gasnetzzugangs-
verordnung) led to a strict separation of gas
trading and gas transport in Germany

. these newly imposed political requirements in-
�uence the technical processes of gas transport

. as a result, the already complex task of plan-
ning and operating gas networks becomes even
more challenging

. however, suitable algorithms or software are
currently not available to solve today's gas
transport optimization problems

Project Goal

Integration of Aspects from Mixed Integer
Programming, Nonlinear Programming,
Constraint Programming, and Stochastic
Programming into a general purpose solver.
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Mathematical Aspects of Gas Transport

Mixed Integer Programming

Network Con�guration and Design
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) Nonlinear nonconvex constraints

Constraint Programming

Complicated legal concepts that
are dif�cult to model algebraically,
e.g., pipelines shared between
companies
) Global constraints

Stochastic Programming

Demand of gas underlies
uncertainties, e.g., weather
) Chance constraints

GasflowonExit
vs. Date

June February July

Currently implemented

. support for quadratic constraints (released with SCIP 1.2)

. support for second-order cone constraints

. support for nonlinear pressure loss constraints f jf j = c(p � q)

. Nonlinear Relaxation-Enforced Neighbourhood Search heuristic

. interfaces to GAMS and ZIMPL

Performance on 80 MIQQP benchmark instances

instances taken from
MINLPLib and testsets of
J.N. Hooker, H. Mittelmann,
J.P. Vielma, and an IBM/CMU
project
? LP solver: CPLEX 11.2,

NLP solver: IPOPT 3.8

Future plans

Further transfer of MIP/CP technology to MINLP:

. primal heuristics

. branching rules

. domain store relaxation and disconnected domains

. con�ict analysis

. lift and project for MIQQPs

Detecting and exploiting problem structure:

. preprocessing by symbolic algebra using REDUCE

. upgrading of constraints

. detection of convexity and symmetry

Evaluation, derivation, relaxation of chance constraints


