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Objective Background and Motivation

To optimize the planning framework of distributed energy systems using model-order reduction approach.

BASIC ARCHITECTURE FOR THE CORE OF PHD RESEARCH
State-of-the-art[
Planning Process of Energy Systems
Distributed energy resources planning has three prominent approaches ﬂc -
onfinngto T
. . e Pre-investigation and first concepts:\\‘
— Guldellnes Distributed Energy Systems based on VDI 3985 - e Design - fuel and energy demand
E.g: Decentralized energy systems at community level, \ > e Exisiting and potential new users
. . . small-scale renewable energy systems etc. e Topology - energy supply structure
= Single-objective ﬂ \ Alternatives
An option e
o] Mathematical optimization techniques |e] Heuristic optimization methods ﬂ
Investment planning and operational planning .
. . . Sophisticated way to analyse and develop such a < Better option |
— Mult l-ObJ ective multifold process (model) is by using

mathematical tools.

o] Pareto optimality [e] Classical approaches [e] Evolutionary approaches ﬂwm iiiiiiiiiiiiiiiii
Both the latter approaches are supported by number of math tools and system models. lthelps n zeroing n on the parameters needed " \Why is it difficult to take decision on parameters 7
or decision-making a e conce ase, design ’
phase and operatiog phase oradapptpaccordingt% | > | - Dynamic multi-objective optimization problem

the situation and requirements. - NP complete on computational basis

Research Question|ij2)3) *

Challenges and boundary < ﬂ

conditions

Integration of distributed energy systems into the grid network will need an optimal solution from different perspectives and
one could distinguish between the following

= Planner’s perspective = Supplier’s perspective = User’s perspective I

To approach the research question in an effective way, the initial step is to reduce the model-order equations of the systems ﬂ< >ﬂ

and to select the necessary parameters to reduce the complexity of the perspectives which helps in the decision-making ﬂ ﬂ > Core of PhD work

process of distributed energy resources planning process. Ghoice of tool @ﬁr r@  Developand

The complexity of perspectives is a question of dynamic multi-objective optimization problem which is at its Aiferent scenarios

nascent stages of research. e Modeling and Simlaflon

Research Focus STATUS OF GRID

Hypothesis 1: With respect to practical application, system models with reduced complexity are required. Grid Integration ) d .

Hypothesis 2: It is possible to reduce model complexity of system models and keep them suitable for optimization techniques. T + Coat (imesiment operati?ri- grid,profits etc)
* Operation _st_rategy : Eipgr?ding raeEeWUZEIZ‘r::ergy resources
e Energy efficiency

o Efficiency

Develop strategies for model reduction of energy systems.

= Model reduction and parameterization approach to be validated by two examples viz.

'e| Distributed energy system at HSO and |e] Badenova (real world example of utility) l Tl l Tl

Why model reduction ?

o] It decreases complexity '] Perform simulations faster with reliable outcomes
'e| Enable model based control design ‘o] Transfer models etc. =
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PROGRESS OF WORK

1. Work on planning approaches and planning tools is completed. 2. Development of monitoring platform is underway. 3. Modeling of the energy systems at black box level is in progress.
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