/10-FUNCTIONAL SCALABILITY AND REPLICABILITY
CIRED' ANALYSIS FRAMEWORK FOR DISTRIBUTION GRIDS

— — — Sy et

Sergio Potenciano Menci, Roman Schwalbe, Clemens Korner, Christoph Gutschi Thorsten Gross
Barbara Herndler, Johannes Kathan, CyberGrid, Weimarer Strasse 119, 1190 Avacon Netz GmbH, Schillerstr. 3,
Austrian Institute of Technology AIT, Giefinggasse 2, Vienna, Austria Helmstedt, Germany

Vienna, Austria

INTRODUCTION FRAMEWORK IMPLEMENTATION AND RESULTS

» The increase of renewable energy sources (RES) connected Inter ° o d D O|cafs Phin®
within medium voltage (MV) and low voltage (LV) networks, mtegﬂ P e Pty Savames o e onc
along with their system integration, is expected to continue to Scalability: increased penetration of flexible PV, Scalability: increased penetration of flexibility | Scalability: increased penetration of PV and EV

expand and increase their presence for the foreseeable

1600

future NSH and HP, with and without control functions. and network sizes to test the performance of the | with and without control strategies.
' traffic light system.
: , : Max line loading per feeder with increasing levels of PV, NSH and HP penetration 5000 (= 2 x 2500kVA) 1180
It Is n r nal h ntial 1M f th ; ; ; ; ; ; . - : : . .
i:\tesgratﬁ)cnesgfatﬁe;% 20330/2? itnt(e) t?\gtenettevork %?S a?lsot tg s I ot I Replicability: bid prices (economically driven) vs 2500
T % no contro R e N e " " I " l l L 1 160
guantify their impact, in combination with their respective B S04 PVANSHIP wihconl | | | distributed generation location (technically driven) | =
! 150 { EE 100 PVNSHEHP noconwol | | | are compared within different network types eoor

control strategies which are implemented, when the devices

74 |[164 I 114

nn
‘T‘ 4 140
(o]
| 51 |
3|

I 100% PV&NSH&HP with control |
- Q | | : urban and rural).
are deployed within the MV or LV network. S 125- ( ) 1250 |
%D - 0.0 I I 1_1 B | I I 1000 [ 1 120
o -
SCALABILITY AND REPLICABILITY | | o EEEEEEE-
c;s [k ~0.5 e o =
ANALYSIS FRAMEWORK 50 s w! EEEEE
E_m a1 | T |
251 S 250 | . 99 || 166 ._555_ >
: 0- 5 -1.5 200 [ ‘10?|
MDSO Sslzeefll;icorsou Out] Feeder 1  Feeder 2 Feeder 3 ~ Feeder 4  Feeder 5  Feeder 6 E 160 593 | 40
Feeder 20 100 {74
- 20
e . .ps . . from [KVA
\E / | g Replicability: assessment of seasonal impact since L2 [ e 0 |18 e
i - N i the deVICeS are Seasona”y dependent_ 50 75 100 160 200 250 315 400 500 630 800 1000 1250 1600
| ’ cif aa | cenatios Simulation i scgcarlsseciglggg gz gz s Necessary transformer upgrade for future EV scenario:
Ir?est\?/osflf daf;g —> ;erzer __) Zeneration —> R 815 . —» Reporting Mean feeder loading per day (%) PV:100, NSH:100, HP:100 no control 180 E é % % E % E % % E E E E E % E E E E E E %- and y-;’XiS show the trpagnSformer nominal power the
=7 ; ) Tue BEEEEBEIEEEREERIEEREREIEEEER , - ’
n;/?_f_/ F i —__ i BTEX Wed P Brid 2 Grid 3 Srid 4 grey boxebs showhthe ?hSOS trakr)lsfortrﬂetr mvercllto;y, tge
: ! Fri. 40 oXxes apove snow e numpoper al nhee 0] e
Fremeeeees (@'"%LEN a ssuaﬁﬂ : T : ded. U de-b | d di to th
ﬁ MATLAE a Jan.  Feb. Mar. Apr. Mély. Juln. J1|11. Alllg. Selpt. Oct.  Nov.  Dec. Jan. I20 MaXImum tOtaI ﬂeXIbIIIty Of the units ConneCted o upgra ed. pgra e-_ OXes colore accor Ing 0 €
Am!:!:owmmy o R ¥ feeders between a technical and an economic scenario: absolute upgrade incidence.
Mean feeder loadi day (%) PV:100, NSH:100, HP:100 with control
| | o o | N . ﬁm eeder loading per day (%) with contro I80 CONCL USION
* Hosting capacity * Flexibility maximization provision | fu N o _ _ | o _ _
. Network reinf t . Grid management Th%ig The scalablility and replicability analysis framework is able to perform investigations into the impact of
etwork reintorcements 9 4 - increased penetration of RES, with and without control strategies, on MV and LV networks. This
« Curtallment statistics B Feb Mw Ap.  Mwy. Jm Gl Aug Set. Ot Now Dee. I enables DSOs to make informed decisions during network planning and operation and to provide
o e alternative solutions to costly network reinforcements.
Non-interactive session www.cired2021.org
-~ L T



