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Challenge and Motivation

In the future, the amount of intermit-
tent renewable energies In the energy
sytem will increase. This will also induce
a challenge in coordinating the demand
with the supply. In order to fulltill the
basis of the triangle of energy policy
(Economy, Security of Supply and
Ecology) different aspects of the system
have to be reorganised and
restructured. Among others, a new
system has to consider the following
facts:

1. Numerous actors
2. Complex interactions among actors

Setup of AMIRIS

AMIRIS allows the evaluation of political
instruments and promotion mechanisms
regarding their Impact on actors’
behaviours and development of the
energy system. Actually the focus is set to

* Energy economic changes due to the
revised EGG 2012

* New possibilities of direct marketing of
renewable electricity by § 33g (Market
oremium - MP), § 39 (Green electricity
orivilege) and local and regional direct
marketing

Agents representing political framework,
plant operators, intermediaries (tab. 1),

INT Intermediary

1 Big utility

2 International utility

3 Big municipal utility

4 Pioneer municipal utility
5  Small municipal utility
6
7
8

Green electricity retailer for consumers

Green electricity retailer for business customers Tab. 1 o

Green electricity retailer for direct marketing Intermediaries
9  Start-up with experience in the AMIRIS
10 Start-up without experience model.

Results and outlook

Below an extract of the most important
results so far:

* |ntermediaries with experience in
energy trading and a greater
contingent of onshore wind benefit

from MP (fig. 3)
« Wind plant operator profit from

Initialization of contracts and
communication structure

3. Highly diverse behaviour of actors energy exchange market and distribution bonus of intermediaries (fig. 4)
with regard to changes of political  service operator are implemented in the » Return tor PV operators quite small
and economical framework model. Characteristics of the agents are (additional receipts <1,2%)
based on beforehand performed analysis ~ * Controllable renewable energies
allfame,, of actors. profit least from market premium
QY PV-facility : » System services at control energy
Wind % : C o :
power Hydro AMIRIS simulation process markets can induce additional profits
Conventional \1 : e
powerpiams [ Enerny The AMIRIS model simulates actors’ 1€ planned representation of flexibil-
r& / xchange | . | : : ) : )
Tj(} ™| supplier ﬁumr N behaviours on a hourly basis, 1.e. each Ir:yer?tpttflwznssilmil%ti ci?w?gg’elwm supple
e |4 L 2 year 8760 simulation turns are processed.
di : . :
meda | |prosumer| ] i Fach of these turns is subdivided into
W [ Markets several steps. Within every step well
Dy ahead defined actions of the agents take place. ,
-Fuures The various agents will react to events
- Control energy - _ . _ . 51
atfecting them and adjust their behaviour .
Fig. 1 Example for interactions ’"d t d | 5 i ) - ) -
among actors. and next moves correspondingly. i]. I.I. ]II, I||—ﬁ
6 "

Agent based modelling (ABM)
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Fig. 3 Development of profits of intermediaries for the
years 2012 to 2019.
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Fig. 4 Additional income of wind power plant operators
from MP compared to EEG feed in tariff.

PO: Plant Operator
INT: Intermediary
GO:  Grid Operator

REF: Renewable Energy
Framework
MP: Market Premium
EM: Grid Operator

FIT: Feed-In-Tariff

» Development and adjustment of
strategies to achieve objectives
(learning)

« Ability to plan

« Communication and cooperation

Fig. 2 AMIRIS simulation process.
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