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Introduction and Objectives

Increased Complexity Rapid Prototyping

" Digitalization " Through model reduction
" Sector coupling " Ease-of-model Integration

" Diverse simulation tools
" Distributed grid simulators
" Distributed assets

B Communication infrastructure
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Architecture - socket based agent
communication
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Distributed Co-Simulation Framework
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Case study - Objectives

> Comparative study of a real-time droop control
application of a PV emulator

—In monolithic framework
—In distributed co-simulation framework

> Objectives
— Functionality test

— Benchmark various iterations of co-simulation setup with
monolithic simulation

— Performance metric: Round-trip Delay (RTD)
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Schematic of Case Study

Monolithic Distributed Co-simulation

a) b)
fpu —> fpu —>
Vpu —> Vpu —>

T wa3sAs painquisiq

Distributed System 2
fires oemmmosootonn] il MOSAIK 7]

P i
: i t! TPDG
i TP - NETWORK i1 Dps2
: o p(fy LPsetet _ Psetpt ;i Psetpt ,@
:---P-Sﬁ-tﬂt--->@ SIMULINK-RT

PowerFactory PowerFactory, Simulink Real-Time

@ IE E E 2023 IEEE PES Innovative Smart Grid Technologies Conference
y Europe (ISGT-Europe), October 23rd-26th, 2023, Grenoble, France



Description of Case Study

Grid Model f;’;:ﬁ

" Jdeal model with inputs:
= grid voltage

= grid frequency g %

" Simulation tool: PowerFactory

PV Emulator

" Simplified inverter with P(f) droop characteristic = _|p.fr=..

" Control model implementation et ()
= Monolithic case: PowerFactory DSL modeling framework
= Distributed co-sim case: Simulink Real-Time

@ IE E E 2023 IEEE PES Innovative Smart Grid Technologies Conference
y Europe (ISGT-Europe), October 23rd-26th, 2023, Grenoble, France



Distributed Co-Simulation Results
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Distributed Co-Simulation Results

Round Trip Delay (RTD)
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Conclusion

v Integration of diverse software tools and hardware systems
4 Spatially distributed real systems
v Dynamic behavior in grid simulators

v’ Reduce the need of detailed modeling

Framework Trade-offs

— Observability

— Latency
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