ErIgrid

e Connecting European
® Smart Grid Infrastructures

HOLISTICA

Application of OLTC Transformer and Distributed
Generation for Voltage Control on Low Voltage
Distribution Networks

Alena Ulasenka (Ormazabal Cooperate Technology)

A ,
N Technical DTU
i ORMAZABAL Universityof o o
© The ERIGrid Consortium I n g e I GCtU S vela.tia Denmaﬂ( “

EU H2020 Programme GA No. 654113 Innovative Electrical Solutions G


https://www.erigrid.eu/
https://www.erigrid.eu/

P r Oj (o] & t O ve I'Vi CW $ Crmeammen

Topic: Holistic Optimization of Losses using an Improved
Synergy of Technologies under an Innovative Coordination
Algorithm

Hosting facility: SYSLAB of the Technical University of
Denmark (DTU)

Duration: 09.09.2019 — 20.09.2019

© The ERIGrid Consortium
EU H2020 Programme GA No. 654113 Virtual ERIGrid Final Conference 01.04.2020 2



https://www.erigrid.eu/
https://www.erigrid.eu/

Project Motivation

BEFORE

- © The ERIGrid Consortium
EU H2020 Programme GA No. 654113

ErIgrid-

» Connecting Eurapean
® Smart Grid Infrastructures

{\ Over-/ Under voltages

Medium voltage grid

20kV

substation

+10% BT |
W, 7 1
! !-II igher valtaq:f
Ha d-i

due to more feed-in

04 kv

Low voltage grid

Deviation from rated voltage (in %)

Virtual ERIGrid Final Conference

01.04.2020

Maximum
feed-in case


https://www.erigrid.eu/
https://www.erigrid.eu/

.
® Smart Grid Infrastructures

Theoretical approach El"lgf'ld

AN .. w 2]
EREm .
= o s ’ ' K
- L]
‘ ) - ’
y A= . “ ¢
- s ’ oY
~ . ' -
.~ . ’ o
~~~ . Al » "
~ -
- B
-~
“

Measures

Command
Vl ——— ! i
: T1 > Tdelay 2, T2 < Tdelay 1 i
l v With regulation transformer
i Viastact+ ! up
i Vol E
Vﬂvg : tol + L : -
| ! >
VZ 1 i V desired . !
i vrol-————fr ————————— «EL———— i
| Vhastact |0 _h_._. t i DOWN .
| | ! 1
i Tdelay 2 Taetay 1 :
V3 ¢ |
f e o

© The ERIGrid Consortium
EU H2020 Programme GA No. 654113 Virtual ERIGrid Final Conference 01.04.2020 4



https://www.erigrid.eu/
https://www.erigrid.eu/

Erigrid-

» Connecting Eurapean
® Smart Grid Infrastructures

Key Performance Indicators:
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Laboratory setup: Back-to-Back connection
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Laboratory scenarios and validation test:

= Rural
= Urban
= Flexible

Control strategies:

No Control
T-control

Q-control
QT-control
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Single line diagram: RURAL Er
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Single line diagram: FLEXIBLE
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Validation test: real-time measurements Er1arid-
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Results of validation test
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Control strategy HC (%) Losses reduction (%)
NC 0.00 0.00
T 61.65 2.56
Q 63.27 6.31
Qr 61.07 9.35
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The efficiency of the electrical grid can be improved
by 9.35 %.

By an application of the OLTC transformer the Hosting
Capacity can be increased up to 61.65%.

Decrease of voltage excursions.
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Benefits from the exchange/lessons learned Ergria-

TA provided us with a great the opportunity to speed-up the time-to-market of the innovative equipment
and solutions by testing new developments in the field:

» The technical viability of smart distribution transformer with OLTC with implemented advanced
control algorithms was successfully assessed in close-to-real environment.

» The proposed solution contributes to increase grid flexibility and reliability, particularly when integrating
high share of renewables

 An insightful information about unexpected secondary benefits for DSOs that it can provide.
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