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INTRODUCTION
aDSM - settlement
This paper addresses issues of integration of Photovoltaic ok,
(PV) generation in low voltage grids. In areas with a high @ﬁiﬁhlﬁ g e
density of installed PV power, gitions occur where the g el 2 W
power flow reverses when the generation power peaks 5,0 ppl/ bldg

exceed the maximum load. By reducing the peaks of the Figure 1. Austria mapped on a settlement with 300
residual load profile, the share of decentralized renewable inhabitants
power generation can be increased.

By defining the number of inhabitants of the settlement, all
Demand side management (DSM)oiften associated with other characteristics are defined. The Number of 300 people
the objectives of reducing peak load and smoothing the load Was chosen. Therefore the load in the settlement matches
curve. The goal within the projeDSMd, however, is to typical values for a single MV/LV transformeFigure 1
achieve with DSM a very flexible electric load profile ~ shows the compilation of the model settlement. The 300
which adapts to the given volatile supply of renewable People live in 126 households within 60 buildings.
sources. Renewable generation forecast is an essential
element to actively and anticipatorily use the existing load POWER GRID

shifting potentials. The aim of this step is, to build a low voltage grid for the

model settlement. The typicaistances between buildings

MODEL SETTLEMENT are based on practical experiences.

The use oDSM potentialsfocuses in a first step on the

level of a single household as well as the wholeJoltage The structure of the networkdetermined byhe parameter
grid areaWithin the projecfiaDSMD, a general statement ~ "load density. At low load densities, as for example can
about the benefits of DSM in Austria is madiberefore a occur in rural areas, radial networks are preferred. This
itypi cal oisheeded as rededrch gbgect. network configuation consists of a series of branched lines

which are supplied from a common power unit. A

The goal of the model settlement is to represent the overall disadvantage of this network configuration is that when
Austrian residendl structure The synthetic low voltage ~ heavy loadsire switchedthe voltage dropsan get too big
grid consists of a rural and an urban afid® generation of ~ Furthermore, even simple failures lead to suppl
a synthetic distribution network has the advantage that interruptionfor many consumers$2]

different network situations can be represented in a single

study area. Furthermore, the compdatiof the actual An alternative form is the openly operatedg network.

setlement is freely selectable. This topology is often found in areas with higher load
densitiesé.g.urban areas). Hepreferably cables are used.

Based on thepopulation survey[l], the number of During normal network operation a separatpoint in the
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middle remains open. Thus the ring line behavegadial In practice, one network station will be either in a more
network. In case of failure, this separation point willbe r ur al or in a more urban regi

closed at the end of the haifhg. At additional separating the two shown network typels. themodel grid however the
points the faulty sectiois removed. All other consumers  two types are combined for one station like shown in figure
can continue to be supplief2] 2.

Figure 2 shows the basic structure of the model network. As the scale drawing of themodel village shows (see

The model settlement represents the Austrian building and Figure3), in the urban area, building configuration was

living conditions. Therefore the different network types found such that all requirements are met. Rigaand

should also be found in the grid model. buildings were drawn with the assumed siZthe cable
length of the nodes of the ring towards the land was
sufficient for all the buildings, but also at the same titne
led to no unrealistitine lengths within the ring network.

In the rural aredlower right part of Figure 3 a "village
arrangement'can be seenHere occurs a mixture of
relatively densely populated caad twefamily houses and
small farms. In the lefarea,the caseof a distant farnis
covered For the distribution system operegthesedistant
farm buildingsare very important. Thiarge roof area and
thus potentially high photovoltaic power represents the most
critical casesn the LV power grid.

Figure 2: Grid topology - radial network (upper feeder)
and open ring (lower feeder)2]

Figure 3: True-scale plan of the model settlemén
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