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In short, Mopo will...
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...build repeatable and configurable data pipelines from data to model for
representing different energy sectors

...provide a highly adaptable energy system modelling tool — SpineOpt.jl — that can be
used to optimize integrated energy systems from city- to continental-level

...iImprove ease of linking complex energy system data processing chains together in
Spine Toolbox to make management of energy modelling easier

...integrate user feedback to create better energy modelling tools



Spine workflow for integrated energy system analysis

1. Spine Toolbox

allows linking the

tools together as a
workflow
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2. The data pipeline
tools pre-process data
from energy sector
specific sources to be
used for integrated
energy system
modelling
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3. SpineOpt uses the
outputs of the data
pipeline tools, and

optimizes the energy
system model with

user-defined resolution
and scenarios
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4. Results show
optimized
investments and/or
optimized operation
of the modelled
system
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SpineOpt.j| main goal

SpineOpt  prioritizes  flexibility and user-
friendliness for energy system modellers,
supports a broad research audience, and
focuses_on community building.

The  European Commission funds its
development as a model solution for widespread
adoption.

It is already supporting stakeholders across
Europe by providing an intuitive user experience
and a diverse ecosystem of complementary
tools.




SpineOpt.jl is a generic and flexible energy system model ® ¢
_._

generator

SpineOpt is an energy systems optimization framework built with Julia. It has diverse capabilities and
substantial adaptability, and allows sector-specific modelling inside a single model with a highly adaptable
temporal and stochastic structure.
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Detailed modelling of different
energy vectors including power
flows, heat transfers, gas pipelines,
Highly flexible temporal and river systems as well as energy

stochastic structures conversion units

Including operational
detail in investment
planning




SpineOpt.|l offers flexible temporal and spatial structures

Example of gas-electricity system model in SpineOpt.jl

m  Allows different resolutions across
the model

=  Time resolution can vary over time
(e.g. lower resolution further in the
time horizon)

m  Stochastics only where you need
them (e.g. power system)

Gas network: Cra e Electricity network:

6-hour resolution power plants 30-minute resolution

Pressure-driven gas flow DC power flow



SpineOpt.jl: Different network physics in one model
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SpineOpt.jl: Summary of the main features

Investment
Temporal Stochastic Unit Ramping and (Multi-year
framework framework Commitment reserves Investment on
the way)

Representative
periods with
seasonal storage

PTDF-based Pressure-driven Lossless nodal

User Constraints Powerflow gas transfer DC power flow

Modelling to
generate Bender’s Multi-stage Rolling horizon
alternative decomposition optimization optimization
(MGA)




SpineOpt.jl: Speed & Memory Improvements

= Faster save for rolling horizon
https://qithub.com/spine-tools/SpineOpt.jl/issues/537

m  Speed up calculation with contingencies
https://qithub.com/spine-tools/SpineOpt.jl/issues/574

= Solve Dual LP problem in parallel for MIP
https://qithub.com/spine-tools/SpineOpt.jl/issues/463

= Resume run after mid-run failure of rolling horizon
https://qgithub.com/spine-tools/SpineOpt.jl/issues/477

= Reducing variable history
https://qithub.com/spine-tools/SpineOpt.jl/issues/910
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Spine Toolbox GUI and Spine DB Editor
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Spine Toolbox manages workflows and scenarios

Spine Toolbox is an interface to manage data and modelling

workflow and acts as a front-end to the other models and Spine
packages.

Allows maintaining and sharing repeatable workflows to supply
data to different modelling tools. Toolbox includes tools to
manage and transform data, data structures, and data formats.
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Example of simple Spine Toolbox workflow

Create scenarios from alternative values and
parallelize the execution:

Pivot table

alternative P |lowCost base highCost
N scenario v
I base O O
I highCost [l
] lowCost O]

Spine Toolbox can be used to build new applications.
Additional services include:

* Visualization

+ (GIS-based aggregation

« Time series manipulations

« Data structure transformations

* Model/tool couplings etc.



This data model allows user-defined entity classes and parameters. Alternative values can be

Multi-dimensional used for scenario building. See examples of each structural item in green.

entity classes
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Data model definition (WiP): https://github.com/energy-modelling-workbench/spine-data-model



https://github.com/energy-modelling-workbench/spine-data-model

Techno-economic optimization can be implemented with one model

Enabl | ng th iS . generator that is configurable for different purposes

Planning

Storage
value

Data pipeline ACIEENESY

Interoperable
energy
system data

Data pipeline

Data pipeline

il

Stability and distribution grid 2
analysis require multiple distinct ‘>
modelling approaches



mopo

Try out our tools and discoved more:

https://tools-for-enerqgy-system-modelling.orqg

https://github.com/spine-tools/
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