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1

Introduction

1.1 Purpose of the document
This document presents a part of the work conducted in task T4.3 “Optimisation strategy and evaluation
procedure” of work package WP4 “Consolidated Simulation Approach & Evaluation Criteria” of the SmILES
project.
One of the main goals of the SmILES project is to combine the modelling and simulation expertise of the
research partners. To this end, the PreCISE approach has been developed, which enables sharing of
information related to simulation experiments and the definition of joint workflows for collaboration, see
deliverable D4.3. To demonstrate the feasibility and usability of the PreCISE approach, proof-of-concept
studies were carried out, in which project partners team up working jointly on the same test case. These
collaborations are referred to as cross-simulation. This document provides background information on
the cross-simulation studies to be carried out in work package WP5.

1.2 Scope of the document
This document provides a description of the planned cross-simulations, detailing which partners will
collaborate, what test cases they will work on and how their joint workflow will utilize the PreCISE
approach. The actual work on the cross-simulations will be carried out in WP5. Results and learnings from
the cross-simulations will be reported in the respective deliverables of WP5 (especially deliverables D5.3
and D5.4).
The intention behind this document is not to force the use of the same optimization approach for different
toolchains or to identify the “best” workflow for a specific test case. Rather, it is assumed that the diversity
of challenges and obstacles encountered in energy-related research must be met with an equal diversity
of modelling paradigms, optimization approaches and workflows. As such, the PreCISE approach in the
context of cross-simulations is an enabler for combining available methods and tools with the goal to
create synergies beyond their individual scope.

1.3 Structure of the document
Section 2 provides details about the context of the planned cross-simulation studies. Their purpose is
explained in more detail and a definition of what constitutes a cross-simulation within the SmILES project
is given. Furthermore, the selection process of cross-simulation pairings among the project partners is
explained.
Section 3 specifies the concrete cross-simulation studies planned by the project partners. For each pairing,
the motivation behind the study is explained, focusing on the benefit that comes from the collaboration
among the partners. Furthermore, a description of the planned workflow is given, detailing the planned
sequence of steps to be carried out by the partners. Finally, an explanation of how the PreCISE approach
is applied for defining and executing the cross-simulation study is provided.
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Overview

2.1 Specification of evaluation procedures based on the PreCISE approach
Deliverable D4.3 describes the details of the PreCISE approach, which serves as the underlying basis for
specifying the evaluation procedures.
In short, the PreCISE approach enables sharing of information for specifying simulation experiments. Its
main purpose is to facilitate the collaboration among experts using different toolchains and modelling
paradigms. The intention behind the PreCISE approach is not to force the use of the same types of models
for different toolchains or to identify the “best” model for a specific use case. Rather, it is assumed that
the diversity of challenges and obstacles encountered in energy-related research must be met with an
equal diversity and pluralism of modelling paradigms and toolchains. Within this context, the goal is to
enable workflows that combine different toolchains, in order to create added value through unlocking
synergies.
The type of Information that can be shared via PreCISE approach can be classified in three categories:
•

Test applications: The core of the PreCISE approach comprises a formal structure for defining
simulation-based test applications. This formal structure aims at separating the specification of
the tested functionality from the test criteria and the test design. This separation eases sharing of
information, especially among partners with incompatible modelling paradigms or simulation
toolchains.

•

Reference descriptions: Simulation experiments are often linked to existing (or planned) realworld systems. Providing a detailed description of these systems is another important aspect of
the PreCISE approach. The goal is to provide all relevant information for enabling experts to
extract the information needed to generate or re-use their own simulation models.

•

Modelling and optimization: The PreCISE approach also provides support for tasks directly related
to modelling, simulation and optimization. More specifically, it aims at enabling experts to share
information about their specific simulation and optimization setups, independently of the test
application at hand.

The PreCISE approach can be used to attain different ends and to accomplish three tasks:
1. Identify common ground: Given the diversity of modelling paradigms and toolchains used for
energy-related assessments, it is import for recipients of PreCISE information to understand how
their approaches might be applied to implement the same (or at least an analogous) simulation
experiment. All three categories of shared PreCISE information grant insight into how this can be
achieved, e.g., by providing details about the type of application (system planning, operation, etc.)
or the spatial/temporal resolution.
2. Identify differences: Furthermore, it is important to identify differences in terms of applied
methodology and implementation, in order to gain a deeper understanding (at least qualitatively)
of the expected outcomes. Again, all three categories of shared PreCISE information provide
relevant information in this regard.
3. Define workflows: Based on the identified similarities and differences, it is possible to compile a
comparison of the advantages and disadvantages of the applied approaches. This comparison, in
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turn, enables the identification of potential synergies and may enable the development of
workflows that combine different approaches.

2.2 Purpose and definition of cross-simulations
This document introduces the concept of so-called cross-simulations. Within the scope of the SmILES
project, the cross-simulations serve as proof-of-concept studies for the feasibility and usability of the
PreCISE approach. As such, the main criteria for cross-simulations are:
•

Two or more partners from the SmILES consortium – referred to as cross-simulation partners –
use the PreCISE approach to share information with each other.

•

Based on this information exchange, the cross-simulation partners are able to define a workflow
that enables them to collaborate and exploit synergies between their approaches.

The cross-simulations will provide a practical demonstration of how cross-simulation partners can use the
PreCISE approach to share information in a meaningful way. Furthermore, they will show how the PreCISE
approach assists in the definition and execution of workflows that enable the combination of modelling
paradigms and toolchains. By exploiting synergies and creating added value in the collaboration of crosssimulation partners, this will highlight the benefit of combining best approaches from a diverse spectrum
of applications.

2.3 Selection process of cross-simulation pairings
The actual specification for the cross-simulations to be conducted in work package WP5 can be found in
Section 3. In the following, a brief overview of the selection process for the pairing of project partners for
cross-simulations is given.
As a preparation of the final decision, partners were asked to provide information about potential test
cases (including an overview of associated system configurations). Because this activity started at an early
stage of the project, this review was not yet based on the PreCISE approach. However, the process
provided valuable input for the development of the PreCISE approach. In addition, each partner provided
a description of its simulation and optimization toolchain to identify potential synergies between the
approaches (which is outside the scope of PreCISE).
Based on this information, the partners discussed possible pairings for cross-simulations in a series of
teleconferences and workshops. The discussions focused mainly on the definition of workflows that would
show the benefit of combining the partners’ toolchains, but also the interests of the partners, a balanced
distribution of workload as well as feasibility were addressed.
During the 5th technical workshop of the SmILES consortium (February 5-6, 2018, EDF Lab, Les Renardières,
France), the cross-simulation pairings shown in Table 1 were agreed upon by all project partners. The
partners agreed on a two-stage process:
1. The first stage comprises the execution of four cross-simulation studies (∗) involving two partners
each. The pairings were chosen such that each partner (except VITO) provides one test case for
another partner and also receives one test case from another partner.
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2. In the second stage, selected results from the first stage will be mapped to the national-scale
model from VITO for analysing the implications of upscaling individual technologies and
solutions (∗∗).
cross-simulation partner
AIT

DTU

KIT

AIT

∗

∗

VITO

∗∗
∗

DTU
EDF
KIT

test case provider

EDF

upscaling

∗∗
∗∗

∗

∗∗

Table 1: Pairings of cross-simulation partners for work package WP5.
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3

Specification of evaluation procedures

3.1 Smartdorf cross-simulation (AIT & EDF)
3.1.1 Motivation
The methodological approaches for simulation and optimization developed by the two partners differ on
multiple levels, in particular design optimisation at EDF versus co-simulation considering networks and
control at AIT. The main idea for the cross-simulation of SmartDorf is to combine these two approaches,
in order to use the strengths of both methods. Thus, the toolchain of EDF is used to find the optimal sizes
for power-to-heat technologies, i.e., for electric boilers, in a way to respect the goals of AIT’s use case,
like increased self-consumption of excess power. The identified sizes are then implemented in AIT’s
toolchain to assess the operational performance and technical feasibility of the adapted system by using
a higher time resolution for a detailed assessment of the heat and power networks.

3.1.2 Workflow
A sequential workflow was agreed upon for the cross-simulation of SmartDorf between AIT and EDF. This
workflow is illustrated in Figure 1.

Figure 1: Illustration of SmartDorf cross-simulation workflow between AIT/EDF

The three main steps are described in the following:
1. Exchange phase: AIT starts by extracting the necessary information from the SmartDorf study case
to fill out the SmILES description forms. Input data is converted into the SmILES data format. All
description forms and data sets are sent to EDF. EDF uses these description forms to get a deeper
understanding of the system SmartDorf and to extract the parts of the SmartDorf study case that
are necessary to implement it in their toolchain.
2. System design phase: EDF implements SmartDorf in its own toolchain relying on the description
forms and the data sets as received from AIT. Thus, an optimization of the electric boiler sizes,
i.e., electric heater capacity as well as thermal storage tank volume, follows. These optimal values
are sent back to AIT.
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3. Control validation phase: AIT uses these electric boiler sizes to adapt its implementation of
SmartDorf accordingly. This might need further abstractions, as AIT assumes distributed/multiple
electric boilers but might only receive an aggregated value for overall needed capacity and storage
tank volume from EDF. Thus, a simulation of SmartDorf with new electric boiler sizes is carried
out and results assessed.
Figure 2 illustrates the impact of the workflow on the design of SmartDorf.

Figure 2: Workflow impact on SmartDorf design

3.1.3 Application of the PreCISE approach
The PreCISE approach supports the realization of the cross-simulation in two ways. First and most
important, it provides an intuitive separation of the most relevant parts of the system, e.g., control
function, system configuration or models. This allows to partition a complex system, such as SmartDorf,
into smaller and, thus, easier understandable and describable parts. Second, exchanging data using the
SmILES format enables exchanging data in a defined and machine- as well as human-readable format. The
data sets include basic descriptions, units, etc. needed to make them usable in different toolchains.
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3.2 Collectopia cross-simulation (EIFER & EDF & AIT)
3.2.1 Motivation
The assessment approaches developed by the three project partners differ on multiple levels:
•

EIFER’s toolchain (based on ETEM) provides the optimal choice and capacity of technologies for the
district energy needs, taking into account hypothesis on different relevant economic developments
in the future on a legislative, economic and environmental level. The results are different
technology portfolios depending on the chosen constraints. EDF provides input data within the
SmILES data format and templates. It comprises the available technology options (e.g., PV, gasCHPs, centralized/decentralized heat pumps), technical and economic data like demand curves,
specified efficiencies or costs of technologies; but also the types and numbers of buildings in the
investigated district system.

•

EDF’s toolchain optimizes system physical design depending on the chosen constraints.

•

AIT’s toolchain simulates EDF’s optimised system using Dymola/Modelica. It assesses the
operational performances and technical feasibility with a high time resolution, focusing on details
of the operation of the system (e.g. heat pump, storage).

The main idea is to combine these three methods to plan, progressively refine and verify the optimal
configuration for Collectopia (sizing, technologies, control and cost energy management).

3.2.2 Workflow
A sequential workflow is planned for the cross-simulation of Collectopia between EIFER, EDF and AIT. This
workflow is illustrated in Figure 3.

3.2.3 Application of the PreCISE approach
The PreCISE approach is in particular useful at system configuration level at the very beginning. The
complexity of a multi-energy system is broken down to a more structured level, which enables a better
exchange of the given constraints and required information. The breakdown into several smaller parts
allows a faster reaction if some initial constraints are changing. The clear definition of KPIs at the beginning
provides advantages for the validation step. The data exchange based on the SmILES format simplifies
discussions and the iterative steps after this.
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Figure 3: Illustration of the Collectopia cross-simulation workflow between EIFER, EDF and AIT.
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3.3 FlexOffice cross-simulation (KIT & DTU)
3.3.1 Motivation
This cross-simulation concerns the transfer of the SmartFab model, developed by KIT-IPE, and the
FlexOffice model, developed by KIT-IAI, into the toolchain of DTU, see Figure 4. This cross-simulation will
enable DTU eventually to couple KIT’s model into their Nordhavn case, enabling new investigations.
Specifically, the transfer allows to
1. examine the consequence for Nordhavn of adding smart offices, i.e., buildings with a greater
degree of autonomous control, and
2. determine the impact of the level of detail chosen for Nordhavn’s battery.
These specific questions are outside the scope of the cross-simulation but show the potential benefits of
it.

Figure 4: Illustration of the SmartFab/FlexOffice cross-simulation between KIT and DTU.

As a central point for the cross-simulation, the purposes and toolchains of the models developed in both
institutions differ. While KIT aims at deriving appropriate models for optimal control on a single-building
granularity, DTU focuses more on deriving models for simulation of at least quarter or even district level
of district heating and electricity grids.
The purpose of the models and the used toolchain both have a large influence of the developed model
type and granularity. For optimal control for example, models often have to be derived “by hand” in order
to fit into an optimization framework. Furthermore, models in this field have to be computationally
tractable for numerical optimization. On the other hand, for numerical simulation of districts, modelling
can be more advanced in terms of accuracy and considering discrete events as numerical methods in this
field are a bit more developed. However, because these models contain in general much more
components and often are coarse grained, single components might be simplified therein.
In view of this, the scope of the KIT-to-DTU cross-simulation is to enable a comparison of different
toolchains with respective modelling paradigms. The goal here is to replicate the KIT system in DTUs
toolchain in an appropriate and therefore simplified way while preserving the most important physical
characteristics. In the developed test case of KIT, several mathematical criterions for comparison are
defined. Depending on the evaluated modelling differences, there might be several model refinement
steps required.

3.3.2 Workflow
In a first step, KIT collects all its parameters for the individual component models and provides them in
the SmiLES data format. Furthermore, time series for disturbances and inputs are provided over a selected
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time period. With this data set, a partner should be able to run a (open-loop) simulation and should be
enabled to compare the predictive capabilities of both models.
DTU replicates the KIT system given for the thermal and the electrical domain in their respective test
specification. Then, simulations for given inputs and disturbances are performed according to KIT.TC1.TS1
(FlexOffice/SmartFab Thermal MPC) and KIT.TC2.TS1 (Battery sizing for peak shaving), see deliverable
D4.3. Based on the evaluation criteria defined in KIT.TC1, the results can be evaluated, and the models of
both domains might be refined.

3.3.3 Application of the PreCISE approach
The PreCISE approach brings the following benefits:
•

Tool independent, harmonized model documentation: The PreCISE documentation form of all parts
of the system configuration, the use case, the data packages and the key performance indicators as
well as the objective function allows to quickly and concisely transfer a model or part thereof from
another partner in the existing toolchain.

•

Acceptance of Cross Simulation by independent design of tests: By providing harmonized test cases,
the user of a foreign model can assess its implementation accuracy. Hence, the user of the foreign
model gets more confidence in the simulation results and enhances the acceptance of utilizing the
PreCISE approach. Furthermore, while specific aspects of the target toolchain are applied in
designing each test, in-depth knowledge of the target environment of the simulation is not needed.
For instance, in the case of the KIT-to-DTU transfer, a restriction comes from the fact that KIT-IPE
applies a complex model of a smart fabrication site with Hardware in the Loop (HIL) components.
However, the PreCISE approach allows KIT as the sender of the model to describe the HIL
components as pure data stream, simplifying the utilization of the smart fabrication model within
DTUs simulation environment. DTU does not need to understand the details of the HW
implementation at KIT. This massively simplifies both, design (by KIT) and utilization of the test (by
DTU).

•

Separation of test purpose and implementation of the test: The PreCISE approach allows
distinguishing between the concept of cross-simulation and standard simulation. In crosssimulation, the test is run in two toolchains, which are most likely different. However, in standard
simulation scenarios the test is only performed in one specific toolchain. Hence, the sender (KIT)
can quickly design and implement his test in his common toolchain. However, the test is
independent of the purpose of the cross-simulation activity. At the same time, DTU focuses on the
investigation and test narrative, so that DTU can explicitly target the implementation of a single
system within different toolchains. Without the PreCISE approach, these two tests would have been
harder to discuss and separate.

•

Systematic documentation of test content: The PreCISE approach helps to document relevant
information in a unified way such that partners can easily access relevant data for setting up a
simulation in their own toolchain. Using the forms as defined by the approach helped us to keep
the information concise and complete.
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3.4 Nordhavn cross-simulation (DTU & KIT)
3.4.1 Motivation
The cross-simulation from DTU to KIT investigates, whether the system configuration of Nordhavn (NHN)
can be replicated in the toolchain of KIT, see Figure 5. However, the NHN model is simplified in a way such
that the model is tractable for battery control and for model predictive control of buildings.

Figure 5: Illustration of the Nordhavn cross-simulation between DTU and KIT.

KIT and DTU differ in the purpose of modelling and the toolchains for model developing. While KIT aims
at deriving tractable models for different forms of control, DTU focuses on deriving models for simulation
of at least quarter or even district level of district heating and electricity grids. However, as the control
paradigms developed at KIT might also be interesting for control on a quarter or district level, this crosssimulation implementing Nordhavn in KIT’s toolchains is meaningful.
The overall research contents for the Nordhavn cross-simulation covers:
•

Model predictive control: Examine the use of MPC for electrical and heating grid control (separation
of timescales/dynamics). This use is enabled by the cross-simulation.

•

Toolchain upscaling and model complexity: Assesses whether the KIT toolchains are able to cope
with a model at NHN’s scale.

•

Battery description: Assesses if the description of the NHN battery model is suited for
representation in KIT’s toolchain.

The purpose of the models and the used toolchain both have a large influence of the developed model
type and granularity. For optimal control for example, models often have to be derived “by hand” in order
to fit into an optimization framework. Furthermore, models in this field have to be computationally
tractable for numerical optimization. On the other hand, for numerical simulation of districts, modelling
can be more advanced in terms of accuracy and considering discrete events as numerical methods in this
field are a bit more developed. However, because these models contain in general much more
components and often are coarse grained, single components might be simplified therein.
For the DTU-to-KIT cross-simulation, the main purpose is to explore the abilities of these tools to represent
and simulate larger-scale systems. In particular, transfer to KIT´s toolchain will allow:
1. Determining if the level of abstraction chosen for the NHN battery model is appropriate for the time
scale envisioned.
2. By replacing a rules-based controller for the district-integrated booster with a model-predictive
controller, it is expected that the advanced controller could bring some potential benefit for the
use case.

SmILES deliverable D4.4

12

SmILES – 730936
D4.4
Smart Integration of Energy Storages in Local Multi Energy Systems for Maximising the Share of Renewables in Europe’s Energy Mix

3.4.2 Workflow
The sequential workflow set up for the cross-simulation of Nordhavn between DTU and KIT is illustrated
as Figure 6.

Figure 6: Illustration of the Nordhavn cross-simulation workflow between DTU and KIT.

The major steps of the cross-simulation are described as followed:
1. The DTU test case (NHN.TC1, see deliverable D4.3) describes system operation under the effect of
two controllers.
2. In the first round, both KIT-IAI and KIT-IPE implement test specification TS1a, which includes no
controllers. This allows comparison of models of system components, to ensure that the overall
scenario can be transferred. For this part, exchanges of system measurements are intended to
enable properly replicating the detailed system configuration for DTU. Then KIT summarizes the
implementation process and give feedback of how effective the PreCISE approach is in sharing
information. DTU can updated the documentation of the NHN based on the feedback.
3. In the next and optional step, each of KIT’s departments then take the TCs for their respective
specialization: KIT-IAI adapt TC1b, which includes a supervisory controller for the district-integrated
booster heater, allowing Joint Use Case 3 (Heat for electricity) to be applied. Meanwhile, KIT-IPE
adapts TS1c, which includes a supervisory battery controller, aiming to fulfil Joint Use Case 4
(Electricity peak shaving). These partial system configurations match each department’s
specialization.
4. Finally, as an option depending on available time, KIT-IAI and KIT-IPE map TS1d, which includes both
controllers, into a hybrid toolchain.

3.4.3 Application of the PreCISE approach
The PreCISE methodology brings the following concrete benefits:
•

Independent documentation and design of tests: While specific aspects of the target toolchain are
applied in designing each test, in-depth knowledge of the target environment are not needed in
early design stages. For instance, in this cross-simulation direction (DTU-to-KIT), a restriction comes
from the fact that KIT-IAI applies a DC power flow model. This prevented voltage services from
being the focus of the TC, but apart from this, DTU as the cross-simulation sender, did not need to
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understand in detail how KIT’s toolchains work. This massively simplified both design and writing
of the test.
•

Separation of test purpose and content: The method allows separating the notion of cross
simulation (two toolchains, one test) from the notion of the simulation (the test, as it exists in a
single toolchain). This enables DTU to write a test, which is independent of the purpose of the crosssimulation activity, i.e. where the purpose of investigation and test narrative solely refer to
elements of the system configuration. At the same time, it allows KIT to explicitly target the
implementation of a single system within different toolchains by making the toolchain the focus of
the purpose of investigation and test narrative. Without the PreCISE approach, these two tests
would have been harder to discuss and separate.
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3.5 Upscaling (VITO)
3.5.1 TIMES Belgium (Vito / EnergyVille) – model testing for up-scaling
The TIMES Belgium model has a unique position among the simulation and optimization approaches by
the other partners in the SmILES project. The TIMES Belgium model is a model representing the entire
Energy System (electricity and heat) from primary energy carriers, such as fossil fuels or the potential for
renewable energy sources, to end use demands in various sectors, such as lighting or heating in the
residential sector. Moreover, the underlying optimization is always (societal) cost minimization from a
“central planner’s perspective” over the model time horizon spanning several decades, until 2040 or 2050.
Because of the intrinsic characteristics of the TIMES BE model no one-on-one matching approach with
another consortium partner was chosen. Instead insights from all modelling teams and the cross
simulations will feed into the TIMES model in terms of new or improved representation of technology
types as well as technical and economic parameters.

Figure 7: Simple representation of the ‘reference energy system’ in TIMES BE.

3.5.2 Motivation
The main motivation of this analysis is to prepare the existing TIMES BE model for the improved
technological representation of local energy systems. This is a precondition for the accurate assessment
of future local energy systems with high penetration levels of intermittent renewable energy sources and
the smart integration of electrical and thermal storages.
The underlying objective of the TIMES modelling framework is cost minimization, which results in a
competition among technologies, both in investment and operation, to fulfil the exogenously defined end
user demands. In other words, the model calculates the least cost pathway for an energy system. The
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modeller defines an available set of technologies, including the techno-economic parameters and their
respective evolution over the model horizon. Additional boundary conditions can be defined representing
policy goals, preconditions or other types of limitations relevant to the energy system.
The goal in WP5 is to model various scenarios taking into account lessons learned from other models
analysed in the SmILES consortium in the cross-simulations and beyond.
To prepare for the work in WP5 commodities, technologies and demands for the residential sector are
separated from the Belgium model and tested to their detailed accuracy and then supplemented with
new commodity flows and technologies to enable the representation of new energy (electricity and heat)
flows among technologies and consumption patterns.

3.5.3 Workflow
Sequential steps are planned to validate and characterize the accurate representation of the residential
sector in TIMES BE and to test the functioning of new commodity flows among technologies and the
introduction of new technologies. This partition of a smaller part of the complex TIMES BE allows the
testing (validation) of components of the model, called commodity flows and technologies in TIMES
models.
The main steps are:
1. Partition the commodities and technologies representing the residential sector.
2. Partition the residential energy end use demands: room heating, hot water, cooking, lighting,
others electrical for the residential sector.
3. Analyse the demand input data (hourly, 8670 hours/year) with respect to their proper
representation: profile of each demand and quantitative relation among demand categories.
4. Run the model to observe that all commodity flows function properly and technologies are utilized.
Inflow and outflow activities per technology are analysed. In case of non-activity of a technology in
depth analyses is performed to ensure that non-activity is based on techno-economic parameters
and not on faulty model design.
5. New technologies are introduced, technologies are ‘relocated’ in the energy system model
representation and new pathways for commodity flows are introduced.
6. The new model set-up is being run and analysed as to their proper functioning of the technologies;
see step 4.
7. The partial sector model can now be utilized for further scenario runs which are based on the work
of other cross simulations: The types of represented technologies and the respective technoeconomic parameters can be tested and exogenous changes to technical or economic input
parameters be analysed.
By separating the residential sector from the complex overall Belgium model and clear guidance of a test
case set-up the components of the partial model can be better understood and exogenous modifications
of techno-economic parameters can be easier analysed. In a subsequent step, the partial model can be
used for scenario runs and analysis to better understand the impact of lessons learned from the crosssimulation cases. Exchange of data, technology parameters (e.g. the sizing boilers) or the synergy of
combining technologies (e.g. PV installations and batteries or thermal storage tanks) can be evaluated in
a targeted approach.

SmILES deliverable D4.4

16

SmILES – 730936
D4.4
Smart Integration of Energy Storages in Local Multi Energy Systems for Maximising the Share of Renewables in Europe’s Energy Mix

Figure 8: Schematic representation of the partial residential sector model in the Test Case set-up (changes
highlighted in red).

3.5.4 Application of the SmILES methodology
In SmILES, the PreCISE approach is applied primarily to facilitate so-called cross-simulations, in which local
system configurations are addressed by two different modelling teams. The VITO team complements
these modelling efforts through an analysis of the upscaling potential of system configurations from a
local to a national scale level (see deliverable D2.2). In relation to the application of PreCISE, this implies
first that the modelling apparatus used by VITO is substantially different in terms of aggregation level and
optimisation methodology (i.e., linear cost-optimisation). Second, the purpose of information sharing for
upscaling is different compared to cross-simulation. It is less geared towards validation and harmonisation
of different toolchains and models, and more geared towards extracting relevant information from local
scale simulations for application at the national scale level (i.e., more uni-directional than bi-directional).

Figure 9: Cross-simulation versus upscaling.
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The application of PreCISE for upscaling will thus be carried out as an explorative exercise to test the
genericity of the approach. First, the aspects of simulation experiments covered by the PreCISE approach
(see deliverable D4.3, Table 1) will be elaborated upon from the perspective of upscaling. It appears that
some elements are more applicable then others. For instance, the description of a system configuration
is relevant as such, even though it is infeasible to convey the full technological representation of the
Belgian energy system and an appropriate level of aggregation needs to be sought. The description of
control functions, on the other hand, is of lesser relevance as the modelling approach does not include
dynamic behaviour of individual system parts. The explorative application of PreCISE will reveal for each
main element how and to what extent each main element is relevant to apply.
Second, concrete uses of the PreCISE approach will be evaluated in the context of upscaling. These uses
may include:
•

Extracting input from other local system configuration models and simulation for the benefit of
upscaling

•

Offering input to cross-simulation teams to communicate about the upscaling methodology applied
and allow for feedback

•

Offering input on the Shared Data and Information Platform (SDIP) to other modelling teams
outside the SmILES consortium equally dealing with representation of local scale multi-energy
systems in national scale models
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