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Vision

Scenarios as an immersive experience

Explicit traceable links from model
results back to data sources

Researchers as creators and curators of
new knowledge

Tools and methods that meet the
challenge of post-normal science and
complex, interconnected systems

Ni A gap in aspiration (perspiration)

Reality

A bunch of graphs on a website orin
Excel

No one except the modeller
understands

Researchers as manual data cleaners,
programmers and paper writers

Lots of tools that meet some of the
challenges, often siloed, working
towards this



e

oS T N

L9981 Introduction

VETENSKAP
59 OCH KONST 9%

e

FAIR 0SeMOSYS
Findable Open Source Energy System Model

Accessible Developed initially as an open-source
alternative to e.g. MARKAL/TIMES

Used globally for capacity building,
teaching and research
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Interoperable

Reproducible
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241 OSeMOSYS — Open Source Energy Modelling System

Design Criteria

Quick and easy to understand and use

Fully open-source from formulation to
solver

Free to a user

Directly editable, extensible and
adaptable

Desirable Attributes

Powerful and optimised for
performance

Reliable, robust and well supported

Time efficient to generate results

Flexibility to add the functionality you
need to answer the specific question
you have



41 OSeMOSYS as a test case

Multiple user created versions Challenges and opportunities:
 GNU Math Prog * Retain users
* Normal * Exploit capabilities
: :;rt e Use the right tool for the right job
e GAMS * Automate tasks
«  Python e Enable reproducibility
Pyomo * |ncrease efficiency by decreasing
e PULP duplication of work

* Julia(NEMO)



Findability, Accessibility —website, documentation,

FKTHE :
Rl forum , Github oseMosYSE _ABNEEN———

Open Source Energy Modelling System
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O Search or jump to... Pull requests Issues Marketplace Explore
0SeMOSYS
OS?MOSYS Open-source Energy Modelling System
& http:/fww org/ B il.com
1 Repositories 15 &) Packages 2 People 12 Ay Teams 3 "l| Projects 2 ¢ Settings
(3 Repositori Packag Peopl T Project: Setting
Pinned repositories Customize pinned repositories
. TissiaA
& osemosYs i ] 0SeMOSYS_GNU_MathProg i J 0SeMOSYS_GAMS * OSeMOSYS 276 members 1-300f295 ¢ >
0SeMOSYS - the Open Source Energy Modelling The GNU MathProg implementation of The GAMS implementation of O} i
System 0SeMOSYS
Welcome to the forum of the 0SeMOSYS Community!
& 0SeMOSYS GAMS Y1 ¥2 For more information on the 0SeMOSYS tool, please refer to the related website: www.osemosys.org, and the user manual: https://osemosys readthedocs.io/
Docs » Welcome to the 0SeMQSYS' documentation! ©) Edit on GitHub To access the 0SeMOSYS code and to contribute to the development and further enhancement of the tool, please have a lock to the related 0SeMQSYS GitHub
repository: https://github.com/0SeMOSYS/0SeMOSYS.
3 otoole
’ = H
Welcome to the 0SeMOSYS' documentation! -, osemosvs Toostoreney | L G
= raviki...@gmail.com Preturbing LP to avoid stalling — Hi Community | am a new user and running an 0SeMOSYS model using ¢ Sep11 W
Introduction to OSeMOSYS
Structure of OSeMOSYS O Se M O SYS ®python T¥6 Y5 D giorgosavger...@..., nandi.m... 7 CBC and CPLEX generate completely different results — Hi Community, For everyone's information, the is: Sep 11 h~d
Open Source Energy Modelling System
Code versions @ i nandi 14 Lary del i i i = It /
P 1 o g . o 14 ge model - Impossible to generate LP file with GLPK — It's actually here for those interested: glpk/src/ Sep 10 ¥
I KTH - dESA, www.osemosys.org
a shravan...@g... , Vignesh Sri.. 7 Saving results for models with large number of time slices. — Why not save the file as a .txt and do some Sep8 W
0S5eMOSYS is an open source modelling system for long-run integrated assessment and
Advanced Functionalities energy planning. It has been employed to develop energy systems models from the scale of 3 derrick...@g.. ,.. agnese.b.. 7 MOMANI & GLPK INSTALLATION — Hello Team. This was solved. | ran out of options and changed my win Sep8 ¥
How to contribute to the development continents (African Power Pools, South America, EU28+2) down to the scale of countries,
of the tool regions and villages. Designed to require no upfront financial investment, a fast learning curve a zrk...@gmail...,, Vignesh Srid.. 2 Regarding Cost Parameters Units — Hi Zainab, Units for 0SeMOSYS are flexible and depend on what you v Sep 8 %4
References and little time commitment to operate, it is fit for use by communities of developers, ° )
. ) 3 . pra...@udel...., agnese beltr.. 3 macOS /Window problem — Thank you Agnese for the reply. | can access https:/osemosys momaniweb c Sep7 ¥
Contacts modellers, academics up to policy makers. Thanks to its transparency, it is broadly employed >
as a training and dissemination tool. @ giorgosavger...@... , abhishe.. 6 Modelling technologies with multiple outputs — Great, thanks Abhi. Georgios On Mon, 7 Sep 2020 at 16:50 Sep 7 pxd
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Interoperability - otoole — OSeMOSYS tools for energy
% modelling
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* Inputs: Tabular Data Package, csv, datafile, Excel (GAMS, < >

Pyomo, etc.)
* Qutputs: standard result parameters, csv, (dashboard, l

pl OtS) dashboards
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29 Interoperability — beyond OSEMOSYS
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What happens when you want to conduct an analysis beyond the scope of
OSeMOSYS?

e (Canyou reuse data and analysis?
* How can we better link models and analyses?

* Emerging open data standards and supporting tools e.g. IAMC data template
(pyam), SENTINEL data package

e Dataas alink between models
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19 1 Reproducibility - snakemake workflow for OSeMOSYS

Using snakemake (a workflow management system or WMS) we can repeat the
same steps each time the data or model changes.

We can record, document and store these steps in version control.

prepare_model prepare_model prepare_model prepare_model prepare_model

modelrun: low modelrun: central maodelrun: high modelrun: 2degrees modelrun: 1.5degrees
| solve ' | solve ' | solve ' | solve ' | solve '
extract_tid_demand [extract_total_annual_capacity extract_tid_demand [extract_total_annual_capac'rty extract_tid_demand [extraci_total_annual_capacity extract_tid_demand [extram_total_annual_capacity extract_tid_demand [extract_total_annual_capacity)
plot plot plot plot plot plot plot plot plot plot
result: tid_demand result: total_annual_capacity result: tid_demand result: total_annual_capacity result: tid_demand result: total_annual_capacity result: tid_demand result: total_annual_capacity result: tid_demand result: total_annual_capacity
all

https://github.com/KTH-dESA/osemosys workflow
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