REflex

Analysis of the
European Energy System

REFLEX PhD Candidate

Name Anna-Lena Klingler

Institution  Fraunhofer Institute of Systems and Innovations
Research ISI

Address Breslauer Str. 48, 76139 Karlsruhe, Germany

Email Anna-Lena.Klingler@isi.fraunhofer.de
Phone +49 721 6809 180
Profiles @ ResearchGate

@ ISI Fraunhofer

PHD THESIS

Title
Self-consumption of solar electricity - Profitability for consumers and market diffusion of PV + battery systems
in the residential sector

Abstract

The market diffusion of self-consumption technologies, such as photovoltaic and battery systems, is an
important aspect in the transition towards a sustainable energy system. Most studies, which address this issue,
focus solely on economic aspects and neglect the influence of individual electricity consumption behaviour and
consumer preferences on the individual benefit of a self-consumption system. Yet, preferences and behaviour
have a significant impact on the market uptake of new technologies, as can be seen in the current sales figures
of batteries for the purpose of self-consumption enhancement. In my PhD thesis, a market diffusion model is
developed that is based on 415 individual electricity load profiles, which define the homeowners’ consumption
behaviour. Further, individual heat pump and electric vehicle profiles are used to address the effect of the new
technologies on self-consumption of each consumer. In addition, the results of a market survey are included to
explicitly model different user groups and map their varying willingness to pay.

This interdisciplinary combination of technical modelling of PV production, and electricity consumption as well
as data on consumer behaviour and preferences in the developed model, holistic understanding of the market
diffusion of self-consumption technologies can be achieved. By analysing different individual households in
detail and aggregating the resulting findings onto the level of the residential sector, a profound knowledge on
the preconditions of the market formation, uptake and potential in the case of PV self-consumption is attained.
In my work, | found that in the early stages of the market diffusion, the high willingness to pay of the innovative
households is decisive for the market formation. In the medium to long term, the electricity and battery prices
as well as the adoption rates are the main driver for the installation of battery enhanced self-consumption
systems. Although the diffusion of electric vehicles and heat pumps affects the market for PV + battery system,
their share among the entire population of households is currently small and will only have a significant effect
on the market potential in the medium term.
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since 09/2013  Research Associate at Fraunhofer Institute for Systems and Innovation Research ISI,
Karlsruhe, Germany

03/2017 - Visiting Researcher at the Build Environment Energy Systems Group, Uppsala Universitet,
05/2017 Sweden

10/2011 - Tutor for Mathematics for Engineers at the Dep. for Mathematics for Engineers, Universitat
07/2013 Bayreuth, Germany

EDUCATION

since 12/2014  PhD Student at the Chair of Energy Economy and Application Technology, Technical University

of Munich
10/2008 — Studies of Environmental Engineering (focus on Energy Sciences) at Universiat Bayreuth,
06/2013 Germany, Degree of Diplom-Ingenieurin ( German Master equivalent)
08/2012 Summer School on Energy Economy at the Federal University of Novosibirsk, Russia
08/2010 - Study abroad at the Federal University of Santa Catarina (UFSC), Brazil

01/2011

RESEARCH INTERESTS

e Analysis and modelling in the field of electricity demand forecast, energy efficiency and demand-
side-management
e Analysis and modelling of the decentralized self-consumption
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