Grid-Forming Converters — a solution
to future grid
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Reduirements & application driven defivitions

Grid Forming

Grid Forming
Islanding

Acts as Master of voltage and
— frequency of the network

| | Able to restore a blacked out
network

. Applicable for HVDC
applications (ie. offshore)

Grid Forming without
additional storage

Able to operate parallel to
— synchronous generator

~ Limited contribution during
disturbances

__ Applicable for HVDC
interconnectors, STATCOM's

Grid Forming with

additional storage

Able to provide temporary
— inertia up to design rating

. Applicable for HVDC
& STATCOM applications

For power system expertise

Major Features include in

all types:

* Providing inherent

reaction to system
disturbances on the AC
network

* Short circuit contribution

up to device rating
including temporarily
usage of HW limits

» Ability of operating in

very weak network
conditions

Technically Feasible Ramp Rate and Response time could be generalized
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Chavges & Challenges

Lack of iustantaneous inertia / \

— o

/’-\ 1 1 \})

. : Tudustry contribution ot
gdcurl'é\/ NS ¥ i i +

WMajor Chavnges/Trends SEOURNSES  SESrRly Erergy ac Trancy S

* Decarbonization y > (—‘ o AN~
Decarb t P @‘_? ﬁ E’

e Decentralization

V\OY’«\’ IM&F&dS,M@ Pd-fg of For power system expertise
\ Do AWM © oels Change of Frequency
\/—_\b / F ; {OV\‘\‘\’ ?o\j\)@‘( l rates
0
UTure /

* Pioneering new +col/molo@ics

Co-development where necessary

e Cop, « Better utilization of hardware
* Digitalization Jfaq(_ A |
i e/ aatioh (,( /\V.‘ o Oc'a_«as-hﬂ e Pe :Par+ O-F 'H/\G GV\QVI e
* Evergy demand ‘ o \yk‘f;f.iq asse( s ,,& an O P:\‘d'dﬂb.‘( y 9
er Thimrd \
# I
23 - will the load
\& A 2 - L .
- — follow the ::S’: ;'_‘:h
fiow © ‘ idiv ? :
- Twkegl o™ o Backbone AC-DC grids providing weather? Vein
‘Qawsvmssnow system e renewav energy valancing support > eihvent
: 1eons AV
¢ applicat O e
. Sub-Transmission system Vo)m\ rovilizatiofn Larae scale storad
\ g o) ids and
i) aw\'o\{\bw\ Wy Pean

Distribution system (Mv) (SCW\W\'\oro o)r\o\‘: v\q\or\O\ nerWorks

N\

\ ids ?
’\’60\ wano  x «P(C U)Y'\-
Distribution system (LV) putorna pe grids .
rids s 2
T N /0) [V net i

2025 - 2045 /




y- 9 /!
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g Grid Forming Core Cowtrol —
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i
A

c Glasge
=
o
)i
2 /
8 é - - NeuConnect
«° “ @ . @ AC€3DC Oub 5 shetteid e
‘ VSC Converter i Nottngha
W w Transformers B ,m
= » ) »pnﬁi.f.;:sm , <0 1 O T Loftheconverter
Rated Power 2 GW (+ Overload Capability) o ko, AR
Configuration / Topology Bipol sankl .
Fig: Project Ultranet Fig: German Corridor Projects (SLV3 and SOL) Fig: NeuConnect

- Tailor made solutions to meet customer demand for individual projects from single core solution of Grid Forming
- Accurate EMT models including actual software solutions for investigations

- Real time simulation with actual hardware setup & HIL with simplified setup

- Bridging the two “Following” & “Forming” technology



