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Motivation and Research Questions ? gy

= Planning and operation of the energy infrastructure becomes more complex
— Large-scale integration of renewable sources (PV, wind, etc.)

— Controllable loads (batteries, electric vehicles, heat pumps, etc.)
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Motivation and Research Questions ! o

= Vision: “Providing support from design to implementation & installation”

— Integrated system design

— Validation and testing

Focus of ERIGrid

— Installation and roll out
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Integrated Research Infrastructure Erigrid-
for System-Level Testing

= H2020 INFRAIA-1-2014/2015 call
— Integrating and opening existing o
national and regional research ﬂ partners per country
infrastructures of European interest @) o crpoies
= Funding instrument r "‘n(‘_j;::
— Research and Innovation Actions (RIA) k. g
— Integrating Activity (A) ® B/ .
= 18 Partners from 11 European Countries  n KEB
= Provision of 19 first class smart grid labs to P En B
external users via Trans-national Access (TA) A
= 10 Mio Euro Funding from the EC |e
(~1000 Person Month) y 4 B
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Integrated Research Infrastructure
for System-Level Testing

= QOverview and approach
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ERIGrid Validation Approaches Eriari "
for Testing Smart Inverters

= Comparison and validation of different ERIGrid testing methods and tools
— Implementation of the same test case with 4 approaches (testing chain)

— Use case is a P-f and Q-V droop control of battery or PV inverters
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Integrated PV Inverter Testing Erigrid-

@ Connecting European

in the TA Project “TIPI-GRID”

= Analyzing the voltage stability of PV inverters reactive power control in the lab
environment by including a smart secondary substation

= Answering “Is the PV inverters Q(U) control stable all the time?”
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Integrated PV Inverter Testing ErIgria
in the TA Project “TIPI-GRID”

= AIT SmartEST laboratory test setup (incl. grid emulation)
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Integrated PV Inverter Testing EFIgria-
in the TA Project “TIPI-GRID”

= No stability issues for Time Constants (TC) between 1s and 5s observed

= Time constants well below 5s reduce over-voltage occurrence dramatically
observed during transient compensation of Q(U) inverter control

= |nstability in combination with active components as the Voltage Regulation
Distribution Transformer (VRDT) was not observed for regular settings due
to delay time and much faster TC of Q(U)

= VRDT an Q(U) stability issues could arise if the installer mixed-up the sign
of the static parameter settings of the inverter during the installation process

= Paying attention at different definitions of the adjustable Q(V) time constant
in different grid codes (PT1, 1Tau, 3 Tau, Ramp Rates)
yd | B

aw |EFE Institute of Energy Systems
and Fluid Engineering
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Open Issues and Eri
Questions for Discussion

= To which extent is local and remote control necessary?
= How can inverter parameterization errors been detected?
= Requirements for the ICT/automation system?

= What are the needs and requirements =

for a suitable research infrastructure? T =
P
://
_ ./7
Y ¢
il

= What kind of testing and validation
procedures are necessary (system-level)?
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Free Acces
s to European Smart Grid Lab
European s  EFIgrid-

Connectin
g European
® Smart Grid Infrastructures
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e ConnecnngEuropean
e Smart Grid \nfrastructures

Wwith the aim to support the development of smart grid solutions in Europe.
the ERIGrid project opens its first call for transnat‘vona\ access. The proj

ners offer their infrastructure and support to the successful applicants for
exper'\menta\ research free © charge.
Upto 15 December, 2016, users from research,
academia and industry ¢an apply s individual
researchers OF with colleagues as

Conducﬁng your own experimenlal
research free of charge in the best

testing and simulation facilities of Europe

ERIGri
id c
alls for free transnational acc
ess:

1stcall: 15 S
: eptember- 15D
: - ecembe
i nc:lcall. 15 March - 15 June 20:72016
call: 15 August - 15 Novem;Jer 2017

Promotion of your
experimen(al research
through ERIGrid

Eligible applicants:
« must be employed by

organisations \ocated -
4th call: 15 F in the European Union szﬂon ::1 select your |
ebl’ua ry - 1 5 M or associated European preferred ost laboratories
ay, 2018 otates. Limited access
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Access to the conccntrated
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ry - 5 May 2019 developing countries feld of smart 8rid
° ® ! (please Visit erigrid.eu systems an
® for more mformat\on)
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