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TANDEM project to support the safe and cost-effective
integration of SMRs within low-carbon hybrid energy systems

lllustration of Hybrid Energy Systems (HES) at a local scale

Urban area Industrial zone (port infrastructure)
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Objectives and ambitions of TANDEM (2022-2025)

TANDEM: Small Modular ReacTor for a European sAfe aNd Decarbonized Energy Mix
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High-level objectives: @0
- Assess the safety compliance of SMRs to be integrated in the |
future European energy mix

- Provide guidance in a deployment perspective for the future
integration of SMRs and AMRs into well-balanced hybrid energy
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Ambitions of TANDEM:

- Promote versatile SMRs integrated into hybrid energy systems as reliable, resilient, and affordable
clean energy options in Europe

- Become a pioneer initiative in gathering efforts and expertise around the development of SMR
integration into hybrid energy systems in Europe




TANDEM consortium
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18 partners from 8 European countries, composed of: _
universities, RTOs, TSOs, industrials and engineering organizations




Main TANDEM outcomes (1/3)

U Contribution to the development of an integrated vision of energy systems at a local scale:

feasibility studies of nuclear HES (technical performances, safety, techno-economics, citizen
engagement) for two main configurations

District heating+electricity supply
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Main TANDEM outcomes (2/3)

L Development of tools and methodologies to assess HES:

= v’ Extension of the safety approach implemented

v" New tool: open-source modelica- [z
EI.% for a conventional LW-SMR dedicated to

based library gathering models of
HES components (R electricity production to a LW-SMR in
cogeneration

=> development of HES
SCAN ME .
simulators - .

v' Extension of the existing tool capabilities: =
coupling between ATHLET/CATHARE (safety) =
and Backbone/PERSEE (techno-economics)
with the modelica-based library
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v Provision of practical insights and findings to industry and public organizations
to plan and execute effective citizen and stakeholder engagement events
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ain TANDEM outcomes (3/3)

O Implementation of these tools and methodologies to assess demonstrative study cases to
highlight the benefits of SMR integration into hybrid energy systems to supply heat, electricity and

hydrogen
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L Development of a scientific community connected to other Euratom projects on
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nuclear cogeneration, international initiatives, industrial stakeholders




Connection of TANDEM with various stakeholders and

international initiatives

O A Scientific Advisory Committe (SAC): representatives from IAEA, EC-JRC, US INL, US MIT

Objective: 1/to provide feedback and recommendations on the results, scientific choices and directions of the
project; 2/ support interactions with other European and international initiatives which the SAC members are
involved in and which are related to the activities of the project

O An Industrial User Group (IUG): a dozen of members

Objective: to engage in a constructive dialogue on: 1/ the technological feasibility of the hybrid energy systems
incorporating SMRs, 2/ the different energy markets and their particularities, 3/ regulatory, societal and economic
issues related to the implementation of such systems.

O Other Euratom projects (mainly on reactor safety and nuclear cogeneration), such as ELSMOR,
SASPAM-SA, GEMINI 4.0, NPHyCo, ESFR-SIMPLE, ENEN2+, EASI-SMR, SANE, ENDURANCE.

L Other international initiatives, such as the IEA/Task Force 44 on HYdrogen from
8 Nuclear Energy (HYNE)




To access documents released by TANDEM
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Project Outputs
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All the TANDEM technical

. deliverables submitted to
¢ the European Commission

are public.

The deliverables, as well as
today’s presentations, are
available on the TANDEM
website:
https://tandemproject.eu/



https://tandemproject.eu/
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Get in touch for more information:

Claire VAGLIO-GAUDARD
Coordinator of the TANDEM project

claire.vaglio-gaudard@cea.fr

https://tandemproject.eu/
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https://www.linkedin.com/company/tandem-project-eu/

Funded by the European Union. Views and opinions expressed are however those of the author(s) only
11 Funded by and do not necessarily reflect those of the European Union or he European Atomic Energy Community (‘EC-
the European Union Euratom'). Neither the European Union nor the granting authority can be held responsible for them.
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Overall methodology and expected outcomes

PHASE ACTIVITIES | | RELATED WP | OUTCOMES
- Analysis of the European ener
PHASE 1 Y o & izati i
L . scenarios Characterization of two hybrid energy
Identification of hybrid systems . . WP1
oo ting SMRs to stud - Configuration of two hybrid systems to study
P & ¥ systems for the selected scenarios
PHASE 2 Development of new tools, _TAN,D el modell Vot
Development and implementation modellingin existing tools, W2 =) e Ay
. . ! WP3 - CATHARE/ATHLET safety modelling
of tools for SMR assessment numerical coupling betweentools . ?
- Coupling for safety /techno-economics
PHASE 3 - Safety assessment WP3
Safety and feasibility studies for - Techno-economics and WP4 Safety recommandations, technical and
SMR integration into hybrid operatinonality analysis WPS economical guidance, policy briefs, etc.
systems - Citizen engagement
- Scientific training - Improved scientific cooperation
PHASE 4 . . WP5 L . -
o . . - Interaction with SAC and IUG - New project ideas identified
Building enabling environment for L WP6 .
fut icts and initiati - Outreach activities WP7 - Increased public acceptance
uture projects and Initlatives - Organisation of workshops - Raised awareness of stakeholders
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Modeling and simulation strategy implemented in TANDEM™

TANDEM open-
source library:
numerical models
of components
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Nuclear safety

CATHARE
ATHLET

Operationality/
Techno-economics

BACKBONE
PERSEE

Existing Softwares




Work Package breakdown
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TRACTEBEL
WP1

Characterization of the studied hybrid systems

WwWp2
WP3 Modelling for the
Time-dynamic simulation of the Safety analysis of
techno-economic hybrid system SMRs integrated
analysis of the behavior into the hybrid
hybrid systems systems

WP5 NUCLEAR

Recommandations, stakeholder and citizen engagement, EUROPE

communication & dissemination

WP6&: Education & training
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