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Therefore the reqrements of the different grid processes

have to be balanced in the integrated operation
As a consequeguaton o grid feesdrmly 6rmanage ment organi sat i ognd The
the regulation requiremestgrid operators have to operation model 0 all ows to gt

analyse the essential business processes with the mosteffects.

influence on the quality of supplyhe goal is to fid the
optimal balance between fulfilment of the quality
standards given by the regulators on the one hand and
the corresponding costs to satisfy them on the other hand.
The most important business process concerning the
quality of supply is the outage claamce and restoration
process on which the optimisation efforts focus more and
more. A developed multi utilitgrid operation model
allows to optimise an integrated organisation structure
for all kind of grids.

INTRODUCTION

On former conferences a grid aopton model for
electrical power grids was presented [1, 2]. In the
meantime this model was basically-eegineered and
extended for multi utility grid simulations. The new
model is now able to simulate grid operation processes in
Medium-/Low-Voltagegrids (MV/LV-grids) as well as

in Gas and Watergrids. Furthermore it is possible to

MULTI UTILITY GRID OPERATION MODEL

The idea of the model is to simulate the operational
processesafter incidents. A schematic view of the
modelling approach is given in Figure 1. The model is
mainly driven by the demand fagrid operating staff
(called resources in the followingn the oe hand and

the available resources on the other hand. The demand for
resources is determined by a set of incidents, and the
availability of resources is given by the orgmtion
structure. After the assignment of the resources to the
incidents theindices for the quality of supply and
accessibilityof the supgkd area are calculatedn the
following, the components of the model will be described
in more detail.

analyse dependencies between the operation processes of

the different grids and even to simulate an integrated
organisation structure for all kind gfids.

This new fAgndolpteir autiiolni tmo d el
case study of a large urban grid operator inn@zery who
operates electricity, & andWatergrids. In the case
studythe outage clearance andsgpply process for the
different grids is smulated and optimised. Therefore
different organisation options are calculated and
compared with respect to the resulting quality indices
The requirements of the different grids for the operation
staff organisation are quite different. While for the
optimisation of MV/LV -grids the common and well
established reliability indices like customer minutes lost
are used to compare organieatschemes, an equivalent
for Gas and Watergrids is missing. However in these
grids the assured arrival time on site irseafincident
information by the customer in a specific, given time is
extremely important. For example in Gemgafor gas
leakagenformationan arrivaltime of 30 minutes for grid
operating staff orsite has to be assured in any case.
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Figure 1. Schematic view of the multi utility grid operation
model

Grid and geographical model

The supplied area, the electrical poweas and water
grids are modelled by a sufficiently large number of
nodes. Each node is aggregating all the grid equipment of
its corresponding geographical area. With this
representation all grid operation tasks are related with
tasks in thecorresponding nodd he nodesreconnected

by a set of edges, which represent the spatial structure
and characteristics of the supply area. The edges are
described by the estimated travel time between two
edges. The travelling of the resources is restricted to the
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