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TenSyGrid - Tensors for System Analysis of Converter-

dominated Power Grids

TenSyGrid develops innovative stability analysis methods to facilitate the
integration of 100% renewable-based energy systems while maintaining a safe
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and stable operation of the power system.

* Call: CETP CM2023-02 Energy system flexibility: renewables production,
storage and system integration

Start date: December 15, 2024

Duration: 36 months

Funding: 1.41 M€

5 Partners from 3 Countries (Germany, Spain and Malta)
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TenSyGrid — Objectives
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Project scope

* Problems addressed

1. No suitable stability tools for large-scale
converter-dominated grids
Existing commercial RMS tools do not
capture fast nonlinear converter dynamic.
Computationally efficient methods needed.

1. Noinsight into OEM black-box model
Limited access and interpretability hinder

root-cause analysis and stability assessment.

2. Models do not scale or integrate well
Current model classes are hard to update
for changing grids and poorly integrated
with commercial tools.

e Solutions
1.

Hybrid implicit multilinear modelling
framework

New iMTI model class and component
library capturing key nonlinearities in a
compact, structured tensor-based form.

Direct stability assessment & System
identification (SysID)

Fast stability margins, regions of attraction
and interpretable models from data.

TenSyGrid Toolbox
Open toolbox (VeraGrid/Python)
interfaces to other software, de

on benchmark and real grids (e
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KERs and target need-owners

» Key Exploitable Results (KERs)

1.

Hybrid iMTI modelling & component library
Library of hybrid multilinear models for key
power system components implemented in
the open-source platform VeraGrid.

TenSyGrid Toolbox

Fast stability assessment and SysID
implemented in VeraGrid for open-source
and easy access

Integration & case studies

End-to-end workflows validated on
benchmark systems and the Maltese grid
for higher VRE limits and 100% RES

pathways.

* Need-owners

1.

R&D groups & software/tool providers
Need advanced but efficient model classes
to analyze converter-dominated grids and

embed them in planning / simulation tools.

TSOs/DSOs & consultancies
Need fast, interpretable stability and SysID
tools to raise VRE limits; support planning
and (near) real-time operational decisions.

TSOs/DSOs, regulators & platform prow
Need end-to-end workflows and ca
evidence to update grid codes, ju
investments and commercialize s
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Pathway from readiness to impact

e RL evolution

Start

Technological 3
(MTI toolbox +

early i theory
(TRL) ly iMTI theory)
Societal 1-2
(known in research,
(SRL) limited user input)
Market / )
Commercial (research code,
(MCRL) no product shape)

End

5
(TenSyGrid Toolbox
in VeraGirid,
validated on Maltese
network)

3-4
(active advisory board,
CETP Knowledge
Community, workshop
& hackathon)

6
(validated TenSyGrid
Toolbox in VeraGrid,
defined exploitation

paths with eRoots)

Evidence of Validation

Model & method validation (TRL)
Multilinear models benchmarked vs.

commercial tools on large synthetic grids.

Real-system applications (TRL & SRL)

Maltese power system modelled in IPSA and

TenSyGrid/VeraGrid for load-flow and
transient stability; feasibility study for 100%
RES pathways co-designed with Enemalta.
User & market feedback (SRL & MCRL)

Iterative feedback from TSOs/DSOs,
consultancies and software vendors
(Enemalta, KEPCO, RTE, IPSA/TNEI,

MathWorks, OPAL-RT) on workflows
integration; exploitation and com
zation by eRoots within VeraGric
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TenSyGrid — Scientific Results
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TenSyGrid — Technical Results

* VeraGrid software updates by industry partner eRoots

Voltage plot
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This research was funded by CETPartnership, the Clean Energy Transition Partnership under the 2023 joint call
for research proposals, co funded by the European Commission (GA 101 069750) and with the funding
organizations detailed on https.//cetpartnership.eu/funding-agencies-and-call-modules.
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