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Why innovating DC capability is important: direction in GB O HVDC Centre
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The National

Centre work on Functional Designs for HVDC (2022-2023) O HVDC Centre

We see this project as a critical component of enabling GB delivery:

Vendor component
models o Providing a flexible ‘test-bed’ for TOs/ESO/Developers/ Manufactures to test
their coordinated designs.

Vandor Hardaare o Component, control and protection elements of DC systems

o Includes patent filed approaches to control

Realistic

component models component models

This enables:

o TOs; to test the technical performance of offshore network designs on onshore

_ , networks;
Sandbox™ test

environment e _' ESO; to assess potential interaction risks and ancillary service capability of
2 integrated solutions.

o Developers; to investigate technical feasibility and operability of shared
transmission solutions; and

o Manufacturers; to verify performance of confidential ‘black-box’ models within
offshore network designs comprising equipment from another supplier.
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The importance of new control patent areas ( HVDC Centre

* Multi-terminal Multi-vendor control basis i *
— Allows networks > than a limited number of | —
terminals TSO Defined HVDC i___é S
— Allows standard control interfaces to a Supervisory Control ; g
common basis g
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Converter
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— “Stability first” philosophy, avoids dependence
on communication Terminal Performance '
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— Allows availability and capacity of an existing
DC network to be optimised.
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EU Direction and policy on HVDC

>450GW of offshore networks by 2050..

Mobilising research
and fostering innovation
Transforming the
EU's economy fora A zero pollution ambition
sustainable future for a toxic-free environment

\
Preserving and restoring
ecosystems and biodiversity

From ‘Farm to Fork’: a fair,

Supplying clean, affordable
and secure enerqgy
Mobilising industry >
for a clean and circular economy healthy and environmentally
friendly food system

I
\ /
Building and renovatingin an Accelerating the shift to
energy and resource efficient way sustainable and smart mobility

Leave no one behind
Financing the transition A
(Just Transition)

Increasing the EU's Climate
ambition for 2030 and 2050

A

TheEUasa A European
global leader | Climate Pact

 HVDCresilience, Interoperability, Multi- terminal,
Multi- vendor are all themes.

e GB apartner/ advisor across programmes up to
€55min scale

* National HVDC Centre active in supporting the
setting of the research direction in Europe

n Europgaq English ’ Search ‘
Commission

SETIS - SET Plan information system

SET Plan implementation progress reports Publications Related links

Home Implementing the actions

European Commission  SETIS - SET Plan information system  New SET Plan action on high voltage direct current (HVDC)

NEWS ANNOUNCEMENT | 13 Apnil 2021

New SET Plan action on high voltage direct current (HVDC)

The SET Plan secretariat is establishing a technical working group on high voltage direct current (HVDC). The technical working group will help to:
« align ongoing research, development and innovation actions and raise interest in HVDC systems and related power electronics at the national and EU
level
* increase collaboration and coordination with SET Plan countries, ensuring their active involvement in the technology development.

HVDC is a power electronics (PE)- based technology that enables the transport of electricity over long distances and allows the integration of high shares of
renewable energy sources (RES) in the actual alternative current (AC) energy system.

As stated in the offshore renewable energy strategy , the rollout of offshore wind and ocean energy, expected to take place in all EU sea basins,
requires the development of energy-transportation infrastructure such as HVDC. The technical working group’s goal is to support the development and
deployment of HVDC and direct current (DC) technologies and systems within the AC grid to make the EU energy systems fit for the future.

For more information, please contact the SET Plan secretariat.

fG )\ The National

N4 HVDC Centre
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What is Ready4DC?
—

) « Defining the requirements
READY@SDC Home  News  Events  Publcations Parners (@) ©) that the first Multi-vendor
Multi-terminal project in
Europe needs to satisfy.

« ldentify the key enablers
* ldentify the processes &
activities

Subscribe to mailing list

» |dentify Legal/ commercial
solutions

« Centre on Advisory Board
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What is InterOPERA?

Renewable Energy

Renewable Energy
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fG )\ The National
N4 HVDC Centre

Delivering the first Multi-vendor Multi-terminal project
demonstration in Europe

Centre on Advisory Board
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What is HVDC-WISE? D "Voc cenre

A « Foster the development of HVDC

—l & technologies and implementation *
tatnett ) ) - I\ o o

fuperrt | 7 of hybrid AC/DC grid throughout A | 1 J

| A ENERGINET Europe L

[ * 14 international organisations

| ETMEN o Eyropean HORIZON funding

| AR (UKRI for GB partners)

I\.... |+ Kick-off meeting 10-11 October

<= 2022 in Lyon, France
\ | AA | University y ’ Overall Aim: Propose, design and validate HVDC based grid architecture and
(}/) 2 | X |of Cyprus e Duration: 42 months (3 5 yea rs) technologies that can
. - Ay RSE S = — Reduce risks associated with use of HVDC
s i \Whﬁ ' Moo WP1: Project management — Enhance the R&R of the transmission system
ComiliAS e o=
Y
.I WP2: Project ﬂmﬂlﬂoﬂsnnd Three realistic use cases, demonstration needs ;
! | requirements ‘
. . | Grid architectures, !
Ce ntre IS I e ad I n g W P 2 y | Functional requirements fu:';'l’i‘;'n&“';'i::"c'“’" X
: WP3: Con hitectures for reliable WP6: RER- [~ .
1P and :::Ii:: Ac,'nrr B_ carms 1__ ::i::!: Valic':::i::n of :
. . N f
And dellverlng : Tﬁfit':d‘“ - e::::::;n c;m?:: I FOr more See
. . . technologies thodology: ) i COﬂC_EI‘JtSDH i ] .
simulations of use cases 'L emumoserue | e | e |
.th. WP6 ! Amhyb:dl simplified L= S e : httpS //h VdC'W'SeeU/
WI I n ! test systams Ud“"‘;
! WPS5: Simulation tools for R&R-oriented Tools for grid planning !
i planning and operation of hybrid AC/DC ]
N == ‘ __________________________ 1
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/( )\ The National

N4 HVDC Centre

Our various EU engagements on interoperability

READY. DC

Ready4DC published papers inputted/ co-authored with Centre
Supporting TSOs directly on next steps from Ready4DC
* Supported a European TSO workshop on interoperability spring [ Nnuymm"

’2 3 Regulation and Legislation and
Gap Analysis

READY DC

D1.1 - First version:
MODELLING,

SIMULATION FRAMEWORK

AND DATA SHARING FOR
MULTI-TERMINAL MULTI-VENDOR
HVDC INTERACTION STUDIES

AND LARGE-SCALE EMT SIMULATIONS

« Aquila team presented on “Aquila method” to InterOPERA 28t
April 2023

e EU TSO teams attending Operators forum 14%-15% june with
interoperability discussions surrounding this

 Hosting a Netherlands team, government, regulator visit &
workshop TSO in June 2023

e Director level contact with European TSOs on bilateral co-
operation surrounding interoperability.

* Centre delivering interoperability analysis to support a range of
European MPI projects.

e Active InterOPERA discussion on use of Aquila related patent
filings

READY.  DC

Whitepaper on the Preliminary
Conclusions of READY4DC Working
Group 2:

Legal and Regulatory Aspects of a
Multi-Vendor Multi-Terminal
HVDC Grid

Are you
READY. DC?

Deliverable 2.2

. . g Scottish & Southern
Increasing number of eyes on the progress of Aquila... Electricity Networks

TRANSMISSION
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A range of outputs from the Centre supporting HVDC innovatimo HVDC Centre

2020-2023 Co-ordinated offshore in GB and the R&D strategy that supports it 2021- 2027 R&D strategy Delivery

Status Quo =

Innovation Potential | Current Size of | Action required by
‘ Levelof | Opportunity ‘

Integration from 2025 |imte | | e |

b heme 1: Upscaling HVDC manutacturing innovation
11 Demonstrate HVDC Circunt Breakers in Furope provem

Network- DC

12 ngh-power cables. S

[ 13" improve hgh voRage subses connections and dynami: cables for deep- | |
INCENTIVE water systems
T age
asset solutons Medum

|| Theme 2: Advancing Coordinated and Efficient HVOC sehemes
HVDC-WISE

31 WVOC

1 WD g moble
_testing option

Project Aquila
Pathfinder an ¢
Critical
programme
delivery

Coordination & Proposed SIF substations for MPls
Streamlined
Governance

delivering pace Protection NIA

anchoring R&D
activities HVDC-WISE
A fPopene]
HVDC-WISE e
— e | A™
2013 ADOReD ﬁgﬂpuq_wu‘
) 2016
Caithness- . 2020 UK research e o)
PROMOTi Johann- GB offshore co- 2mic lead, UK Government
Moray - oN Svestr CIGRE B4.81 - . Pathfinder P [ Octverd
Shetland vestrup ordination project e " ] :
%4 oveten efshere (] ==
esereen wot s —— e — 4

Testing, operational Recruited staff,
support, replica knowledge
hosting exchange, Cardiff
university partner

Project partner, RTEi collaborative RTEi collaborative

WP lead, partner with centre- WG member & Partnered with partner, PrOJeCt AqUI |a_ Survey Of parallEl TSO PrO.J ect

testing, knowledge section author RTEi & GB TSOs knowledge activity
specification exchanges exchanges

Transmission Ob’tions for | 5
Offshore Wind Power _ | e >

in colloboration with the National HVDC centre, Mational Grid Electricity Transmission
2021 ¢ e Eles m Operator in GB is defivering Project Aquila by 2030.
2 021 2022 : This project will defiver @ DC switching station ot Peterhead in the NE of Scotiand allowing a multi-terminal DC

GI b | US DOE P ro'ect 202 2 Future : hub to be established ocross a range of HVDC projects co-located at Peterhead- hif) Meo.Corm 76957 D
ond (ea stern ! ) INTEROPERA {Project Aguila overview videa ¢ PGy HVDC
PST Aquila - .

SiEld Surveys, dissemination
Functional designs, AR 202 1' p reS e n t

: : o . across industry for
Modelling for Represented Expert Advisory control principles, Advisory desi :
: o . . . esign support, hosting
interoperability on WG advisor Board testing, operational Board :
. . & testing of HND
support, replica hosting

.
S International Advisory and e

Engagement, support and collaboration 2013- present consultancy 2022- present ' -. .
| - - g Scottish & Southern

Electricity Networks

== Onshore AC Network
~—— HVDC Cables

Interoperability
priorities to
enable offshore

—— HVAC Cables
(@) HVDC Converter Station
(D Wind Power Plant
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/ )\ The National
\ / HVDC Centre

Virtual presentation

Findings from the North Sea Power Hub project
Alberto Bertinato

SuperGrid Institute
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