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Battery sizing for PV power plants under regulations1

using randomized algorithms2

P. Pflaum∗, M. Alamir∗∗, M.Y. Lamoudi∗3

Abstract4

The increasing amount of PV (photo-voltaic) power plants comes along with
an increased instability in the power grid due to the high uncertainty of the
PV power production. As a stabilizing measure, grid operators introduce reg-
ulations on the injected power profiles comprising the obligation to declare in
advance the predicted power production as well as penalties which apply in
case these previously declared production profiles were not respected. In order
to meet these regulations power plant owners are forced to invest into expen-
sive storage capacities. In this work an algorithm is proposed which allows to
determine the optimal battery size that maximizes the to-be-expected revenue
of such an installation for a given regulative framework. Moreover the scheme
explicitly takes into account the uncertainty in the PV power production and
it provides guaranteed lower bounds on the to-be-expected revenue at a config-
urable probability. The underlying method allowing to achieve these objectives
is a randomized algorithm. The principle of this method is to compute proba-
bilistic guarantees for respecting a binary constraint, considering only a limited
number of uncertainty scenarios.
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optimization, PV forecast uncertainty.6

1. Introduction7

Photo-voltaic (PV) power plants are considered to become one of the main8

components in the energy mix of tomorrow. However, already today where9

the percentage of PVs is still relatively low (e.g. 6.9 % in Germany, 1.1 % in10

France according to [1], [2]), instabilities in the power grid resulting from the11

intermittent nature of PV energy have become a serious challenge. In order to12

counteract these instabilities the Energy Regulatory Boards of different coun-13

tries impose regulations on the operation of PV power plants. More precisely,14
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