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Agenda

* 1. General information on WP 1
* Objectives, global planning
* Organisation, members

e 2. Whitepaper structure and content
* Scope of the WP: description of main issues and tasks

3. Topic example: Methodology for compliant model exchange and
integration
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General information on WP1
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WP 1 General Description

—

y * Need: Validate in simulation a multi-vendor multi-terminal HVDC project at each
Data stage of the project

* To perform those studies, several models from different stakeholders must be
integrated and different simulation tools will be used :

involves sharing models and data between different entities.

e « without disclosing any content that has IP value, is sensitive or confidential.

Obijectives:

"QOJ I";OJ - ldentify all issues and challenges to perform such modelling & simulation studies
Simulation — Analyze some possible solutions to overcome those issues.
a a - A modelling and simulation framework must be proposed, analysing technical
a a barriers as well as legal and methodological aspects.
1 2
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Objective and planning

- 2024
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* Produce a whitepaper as
major deliverable offering
technical advice on
modelling approaches
and data exchange

* No choice/decision, but
state-of-the art + listing
ideas solutions, pros and
cons analysis
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Objective and planning

. 2023
: - 2024

éApriI May gJune éJuIy gAug : Sep Oct @ Nov Dec © Jan Feb gMarch iApriI May gJune iJuIy Aug éSep Oct Nov Dec ©

1.1 Organizing the WG>T

F||'st ‘ Elaflborating first version of whitepaper >

stakeholder =~/ |
engagement . - Second ‘
cevent © 0 ¢ 1 1 stakeholder' ¥

. engagement: | ) ) :
. : : : | Finalize last version of the deliverable }
event :

¥ Final. -
Dissemination:
event:

READY:Z DC

* Done May/June:

* Gather the members, co-
chairs

* Practical organisation

e Agree on whitepaper
skeleton, key definitions,
issues to tackle

* From now on:

* Progress on the
whitepaper for each
issue/subject
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Organisation, members

About 30 members

3 vendors ‘ 9 TSOs

Y

‘ ‘WPIWhitepaper\ .
r .=

4 Consultants
4 Software Suppliers

4 Research labs
4 Academics
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* All stakeholders gather in and provide their views on main
challenges and solutions to be explored:

* the vendors providing component or control models (for converters,
wind farms or various DC equipment),

* the simulation software suppliers developing the simulation tools

* Simulation software users who might perform studies integrating the
vendor models:

TSOs
Research/integration labs

Consultingcompanies

e Co-chairs:

e Sébastien Dennetiere : RTE

* Dimitar Kolichev : T&D Europe
* Meetings:

* Everytwo weeks : general meetings or smaller groups workshops

ready4dc.eu
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Whitepaper structure and content
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Whitepaper Structure : Modelling framework &
process

Need Validatein simulation a multi-vendor multi-terminal HVDC project at each stage of the project

Issues 1. Which studies should be performed
?

*  Which models precision required for each
stage of the project ?

*  Which type of studies for each stage:
phenomena, simulation scenario (faults,
short circuits, AC side, DCside...) ?

* Which simulation tools (phasor/EMT/real-
time/HIL...) ? Which computation times ?

READY@DC ready4dc.eu



Whitepaper Structure : Modelling framework &
process

Need multi-terminal HVDC project at each stage of the project

Issues 1. Which studies should be perormed

2. Which methodology/organisation to
perform multi-vendor studies ?

* Whois delivering what, with which requirements ?

* Who performs each step of the interaction studies
?

* How to proceed in case of interoperability issue,
i cement ?

READY@DC ready4dc.eu



Whitepaper Structure : Modelling framework &
process

Need multi-terminal HVDC project

Issues 1. Which studies should be perormed

2. Which methodology/organisation to
perform multi-vendor studies ?

3. How do we maintain models for the entire
lifecyle ?

* How to have an easy to maintain model ?
* How to version different release of the model ?

* How to make sure vendors keep maintaining models ?

* How to specify models that guarantee software, compiler
and version compatibility over 25 years ?

READY@DC ready4dc.eu



Whitepaper Structure : Modelling framework &
process

Need Validatein simulation a multi-vendor multi-terminal HVDC project at each stage of the project

Issues 1. Which studies should be performed

2. Which methodology/organisation to
perform multi-vendor studies ?

3. How do we maintain models for the entire
lifecyle ?

Task 1 : Modelling framework & process
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Whitepaper Structure : legal aspects of data sharing

1. Which studies should be performed 3. How do we maintain models for the entire lifecyle ?

2. Which methodology/organisation to
perform multi-vendor studies ?

Initial Issues

4. How to prevent possible reverse-engineering

Resulting :

iIssue * What are the technical solutions to protect vendor control
model IP (even if black boxed) ?

* What are the legal protection possible ? Is this compliant
with WP2 ?
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Whitepaper Structure : legal aspects of data sharing

1. Which studies should be performed 3. How do we maintain models for the entire lifecyle ?

Initial Issues

2. Which methodology/organisation to
perform multi-vendor studies ?

TSOs may need to exchange data
about their networks

5. Which TSO data are considered
sensitive and how to protect them ?

4. How to prevent possible reverse-

Resulting  SETPeTrge
issue

* What is the current EU regulation and what is missing ?

READY@DC ready4dc.eu



Whitepaper Structure : legal aspects of data sharing

L i S ueies sheul be senmet - 3. How do we maintain models for the entire
o lifecyle ?
Initial Issues

2. Which methodology/organisation to
perform multi-vendor studies ?

4. How to prevent possible reverse- 5. Which TSO data are considered
engineering ? sensitive and how to protect them ?

Task 2 : Legal aspects of data sharing
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Whitepaper Structure : Integration with Simulation

tools
1. Which studies should be performed 3. How do we maintain models for the entire lifecyle ?

2. Which methodology/organisation to

Validation with EMT and real- perform multi-vendor studies ?
time software will be needed

Initial Issues

Y 6. How to ensure compatibility of
models into several software ?

Resulting issue

READY:Z DC eadyade.eu



Whitepaper Structure : Integration with Simulation

tools
1. Which studies should be performed 3. How do we maintain models for the entire lifecyle ?

Double validation by
differentintegrators
using different software
may be needed

Initial Issues

2. Which methodology/organisation to

Validation with EMT and real- perform multi-vendor studies ?
time software will be needed

Y 6. How to ensure compatibility of

models into several software ?

Resulting issue
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Whitepaper Structure : Integration with Simulation

tools

Initial Issues

Validation with EMT and real-
time software will be needed

Resulting issue

1. Which studies should be performed

perform multi-vendor studies ?

2. Which methodology/organisation to

3. How do we maintain models for the entire lifecyle ?

Double validation by
differentintegrators
using different software
may be needed

An integrator lab
may decide to
switch of software
in the future

READY:Z DC

B 6. How to ensure compatibility of
models into several software ?

* How tointegrate a vendor model in several
software ? One single format compatible with
all platforms or several generation from the
same initial model ?

How to import/export simulation models
between different software to accelerate
studies ?

ready4dc.eu



Whitepaper Structure : Integration with Simulation
tools

1. Which studies should be performed 3. How do we maintain models for the entire lifecyle ?

2. Which methodology/organisation to
perform multi-vendor studies ?

Initial Issues

Large-scale EMT simulations are
required

6. How to ensure compatibility of

models into several software ?
o 7. How to enable large scale EMT
Resulting issue simulation?

*  Which difficulties do we have to achieve desired level
of accuracy and speed of computation ?

* How to improve the speed of computation ? Using
new modelling / solver techniques

READY:Z DC eadyade.eu



Whitepaper Structure : Integration with Simulation
tools

1. Which studies should be performed 3. How do we maintain models for the entire lifecyle ?
Initial Issues
2. Which methodology/organisation to
perform multi-vendor studies ?
Resulting issue simulation? models into several software ?

Task 3 : Integration with simulation tools

READY:Z DC eadyade.eu
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Topic example : Methodology for
compliant model exchange and
Integration
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Which methodology/organisation to perform multi-
vendor studies ?

 What are the different roles during the multi-vendors interaction studies ?
Animation/Coordination of the model exchanges

Simulation : performing the interaction studies

Interoperability issue troubleshooting

Mediation in case of disagreement

Proposing solution to interoperability issue (control update/tuning...)

Update or Tune a control

READY@DC ready4dc.eu



Which methodology/organisation to perform multi-
vendor studies ?

* Who endorses which role ?

* Role of vendors ?
e Role of “HVDC System owner” : TSO(s), third party ?

e Description of the different methodological options
* Example given by T&D Europe article

* Pros and cons analysis for each option
- Join next meeting to take part in the discussion !
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Thank you !
Any Question ?

Contact louis filliot@supergrid-institute.com to join WG 1 or for any question

READY:- DC
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Vincent Lakerink & Ceciel Nieuwenhout:
Rijksuniversiteit Groningen
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The future electricity network envisioned by READY4DC will be characterized by a
growing role of multi-terminal multi-vendor (MTMV) HVDC solutions within the
current AC transmission networks both onshore and offshore. READY4DC is
contributing to this synergistic process by enabling commonly agreed definitions of
interoperable modelling tools, model sharing platforms, clear processes for ensuring
interoperability, and an appropriate legal and political framework.

This project has received funding from the European Union’s Horizon Europe
Research and Innovation programme under grant agreement No. 101069656.

Duration: 1 April 2022 — 31 October 2023
Grant agreement: No. 101069656
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Scope of Working Group 2
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Scope of the working group

e Gather relevant stakeholders
 State of the art of regulation and legislation and gap analysis

 guidelines for the creation of a legal framework of coordination and
governance for multi-vendor projects

* White paper on the conclusions of working group 2

READY@DC ready4dc.eu
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Standardisation
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Standardisation

* The definition of technical or quality requirements with which current or
future products, production processes, services or methods may comply
* Includes interoperability

 Art. 101 (1) TFEU (and the national equivalent of this article) prohibits,
essentially: Coordination which has the object or effect of restricting
competition.

READY@DC ready4dc.eu



Standardisation

e Standardisation is acceptable if:

e Art. 101 (1) TFEU: it ultimately improves values of competition; or

e Art. 101 (3) TFEU: Significant economic and/or technical efficiencies are reached, a
sufficient part of those gains reach the consumer, whilst sufficient competition
remains

e Difference in evidential burdens

* Vague terms, highly context dependent; relevant for agreements

READY@DC ready4dc.eu



Standardisation: Market share and coordination

* As the market share of coordinating companies in the relevant market
increases, the scrutiny of said coordination increases

* The scrutiny can increase further, depending on the market structure:
 barriers to entry (high capital requirements, processes highly protected by IP etc);
 dominated by large companies;

e transparency of the market;

READY@DC ready4dc.eu



Standardisation: risk factor

* reduction in price competition;
* Increase in consumer price risky

e foreclosure of innovative technologies;

 Complementary technology
* essential due to lack of technical and/or economic substitutes

* substitutive technology
* not essential due to viable alternatives

READY@DC ready4dc.eu



Standardisation: risk factor

e exclusion or discrimination of other companies regarding the usage of a
standard

* No access to relevant IP related rights (the higher the compensation an IP rights holder
demands for a license, the greater the risk

* No access to the standard on fair, reasonable and non-discriminatory
(FRAND) terms and conditions

* No transparency into standard, the IP rights and the costs associated with
icenses

* large number of licenses from many parties
* lack of countervailing buyer power
* large market share

READY@DC ready4dc.eu



Further aims of WG 2 and standardization

 Determine market context from competition law perspective
e Further identify risk factors

* Apply market context to risk factors

READY@DC ready4dc.eu
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IP law concerns
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Patents, trade secrets and know-how

* Patents:

e Patentable, novelty, inventive,
* Example: system level control for DC voltage

* Trade secrets:

e secret, meaning not generally known or accessible to persons within the circle that
normally deal with this information

 Commercial value in its secrecy
* subject to, given the circumstances, reasonable steps, by the person lawfully in control of
the information, to keep it secret

e example: Protection algorithms

* Know-how: =
* Knowledge related to technology that neither fits the definition of patent or trade secret.

READY@DC ready4dc.eu



Reasonable steps

e Commercial context
- reasonability interpreted in light of usage of trade secrets and their value;
- need-to-know for commercial exploitation influences reasonability.

e balance between restricting all communication and exploitation of trade

secrets
- confidentiality agreements vital in that balance

READY@DC ready4dc.eu



Interplay trade secrets and competition law

Transparency:
* Creation of standard, IP rights the standard contains, fees to be paid

Access
e Access to standard on FRAND terms

Qualification of trade secrets
e Loss of trade secret or violation of competition law

Fees, licenses and compensation
e Earning back investments (trade secrets)
e Barrier to entry (competition law)

READY@DC ready4dc.eu



Further aims of WG2 and IP law

* |dentify industry concerns surrounding IP associated with multi-terminal
multivendor HVDC systems
* Questionnaire

* Analyse concerns and legal risks

READY@DC ready4dc.eu
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Guidelines on the Legal Framework of
coordination and Governance
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Guidelines on the Legal Framework of coordination
and Governance

* Roles and responsibilities of the parties
* Vendors, TSQO’s, generators etc.

* Liability

* Procurement

READY@DC ready4dc.eu
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Work for the future
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Work for the future

* Determine the industry view on IP associated with multi-terminal
multivendor HVDC systems
* guestionnaire

* Analyse response and determine risks and issues
* Apply standardisation law and analyze risks and issues

e craft guidelines for, amongst other things, a governance board to further
deal with liability and procurement issues.
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Thank you

Interested? Contact me at: v.lakerink@rug.nl
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First dissemination event

Wilhelm Winter (Chair) & Nico Kl6tzl, TenneT
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The future electricity network envisioned by READY4DC will be characterized by a
growing role of multi-terminal multi-vendor (MTMV) HVDC solutions within the
current AC transmission networks both onshore and offshore. READY4DC is
contributing to this synergistic process by enabling commonly agreed definitions of
interoperable modelling tools, model sharing platforms, clear processes for ensuring
interoperability, and an appropriate legal and political framework.

This project has received funding from the European Union’s Horizon Europe
Research and Innovation programme under grant agreement No. 101069656.

Duration: 1 April 2022 — 31 October 2023
Grant agreement: No. 101069656
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WP3 Objectives

~

/'ﬁ‘ Planning process for multi-terminal and multi-vendor HVDC demonstration projects
o
aa Political, legal, regulatory framework (CNCs) and standards

@ Guidelines for demonstration projects in the European transmission grid (TYNDP)

@‘ Roadmap future expandability beyond demonstration projects %

White Paper
v’ Path for agreement among various stakeholders (interoperability process

for demonstrators)

v Define roles, responsibilities and recommendations for overcoming
barriers
v Procedure for selecting functional specifications of MTMV HVDC projects

READY@DC ready4dc.eu




WP 3 split into tasks
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WP 3 split into Tasks

e

M12 - 15t
version White

Paper ..........

M18 — White Paper

34 Going beyond demonstration projects

N

......... 33

Placing demonstratorsin the European grid

3.2

Planning first MTMV HVDC demonstration projects

...................... 3.1

\ w1

Organizing WG and running the meetings of the WG

/

READY:Z DC
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WP3 interactions

T3.1 Coordinate WG activities

* Reachingout to stakeholders
Create with WG4 overarchingpicture
Convene every two weeks

o Statusof advancement

o lIdentify upcoming tasks
Prepare for General Assembly of
READYA4DC project

e

READY:Z DC
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Task 3.2 / Planning the first multi-vendor HVDC
demonstration project

Steps from planningto T :
/ > : p. : 5 Timeline of key milestones \
commissioning

Establish legal and
administrative framework )
e Address collaboration barriers
and issues
* Assess time and cost impacts
e Mitigate implementation risks

Agreement of stakeholders / Reach alignment

e Basic rules & principles of
prequalification process

* Ensure succesfull
demonstration

* Define when functional
specifications are needed

* How to perform tendering

* High level specification

« Recommendations for )
mm) . Selection of vendors

overcoming barriers
* |Increase awareness of future

* Devel f MTMV
\ e\{e opment o standardisation and regulation
projects
needs

READY@DC ready4dc.eu



Task 3.3 / Placing demonstrators in the European grid

&

¥ Seclection criteria for potential full scale demonstration projects

o —
-
o -
o —

&

Identify type of demonstrator projects

Dialog with potential project owners and direct stakeholders

|-> Commitment
L support in TYNDP and PCI

N

READY:Z DC
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Task 3.4 / Going beyond a demonstration project

e

A

Define Process
towards

largescale MTMV

HVDC grids

Discuss
possibilities
for multivendor
applicationsfor
medium voltage
DC grids

Review and
formulate

planningstandards
and roles of key

stakeholders

N

READY:Z DC
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Current status
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Preliminary Questions/Ideas for a MV-MT
Demonstrator planning process

**What happens if we do not have a demonstrator project?

o High investment = Unclear if the system will work (and will work over the entire
lifetime)

o Very conservative specification, more costly solution, security and quality
of supply risk
**What will enable a system operator to create a MT/MV project?
o Risk compensation
o Direct promotion to key stakeholders
o Requirements

READY@DC ready4dc.eu



Meeting member statistics

Around 16 stakeholders per meeting

" TSOs = Research institutes = Vendors Wind developers = Other

READY@DC ready4dc.eu



READY4DC project updates — call for nominations

e Aim of publicly available development of specifications
o not only project partners but other institutions asked to contribute

o Reach out to:

= WG 3 leader Wilhelm Winter (wilhelm.winter@tennet.eu) for development of demonstrator
projects
= Paulius Butkus (paulius.butkus@entsoe.eu) for interest in the other WPs

* Project website: https://www.ready4dc.eu/

READY@DC ready4dc.eu
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Thank you!
Any questions?
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llka Jahn (Chair) & Dimitar Kolichev, Nuno Souzo e Silva (Co-
Chairs)

Dr. llka Jahn, RWTH Aachen University
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The future electricity network envisioned by READY4DC will be characterized by a
growing role of multi-terminal multi-vendor (MTMV) HVDC solutions within the
current AC transmission networks both onshore and offshore. READY4DC is
contributing to this synergistic process by enabling commonly agreed definitions of
interoperable modelling tools, model sharing platforms, clear processes for ensuring
interoperability, and an appropriate legal and political framework.

This project has received funding from the European Union’s Horizon Europe
Research and Innovation programme under grant agreement No. 101069656.
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Project Structure

WG4 - Steering group /
Framing the Future European
Energy System

European
Commission

)

WGL1 - Modelling,
simulation framework and
data sharing for HYDC
interaction studies and
large-scale EMT simulation

WG2 -Legal Framework for
the Realisation of a Multi-
vendor HYDC Network

Whitepaper on
data and
modeling

Whitepaper on
legal aspects

READY:Z DC

White papers
on visions for
the future

WG3 - Multi-vendor
Interoperability Process and
Demonstration Definition

White paper
on
interoperability
and demo.

ready4dc.eu



Scope

* WG4 extracts from the work done in the other WGs, and formulates the major
lessons learned in the process of shaping a vision that will enable the future
energy systemin Europe. As such WG4 will provide the key components of
exploitation for the project.

* Three whitepapers:

1. Whitepaper on how to unlock investments for the first full-scale multi-vendor HVDC
systems demonstration (March 2023). The key element is the definition of the financing
framework to provide the sufficient de-risking initiative for full-scale multi-vendor HVDC
system demonstration.

2. White paper on long-term view for HVDC technology (September 2023)

3. White paper on framing the European energy system (on- off-shore) architecture and
topology: future role of meshed DC structures and barriers (September 2023)

READY@DC ready4dc.eu




Timeline

March 2023

April 2022
Sept 2023

-----n-nn

=== \\'hitepaper: How to unlock investments

iew
: : Rev
White paper: long-term view for HYDC technology oW
White paper: Framing the European energy system / role of DC + barriers i?/\\//

Additional: Involvement in BRIDGE and SetPlan activities

READY@DC ready4dc.eu



Preliminary Results

* Whitepaper: How to unlock investments for the first full-scale multi-
vendor HVDC systems
e Structure
* Good discussions

 Some thoughts
e Sophisticated funding options are available
* Less about ,unlocking investments“— more about ,de-risking”
* Main challenge: Need for risk compensation

READY@DC ready4dc.eu



Preliminary Results

How to unlock investments for the first full-scale multi
vendor HVDC systems demonstration
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Next Steps

* Until Mid-August: Brainstorming Long-term view HVDC / Future Energy
System

* From Mid-August: Whitepaper “how to unlock ipnvestments”

March 2023

April 2022
Sept 2023

-----ﬂ-ﬂﬂ

Whitepaper: How to unlock investments

iew
: : Rev
White paper: long-term view for HVDC technology .y
White paper: Framing the European energy system / role of DC + barriers Ii:\:,\\ll
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Member Statistics

Stakeholders

m TSOs
= VVendors

= Wind developers
Universities/Research institutes
= Consultancies/Other

READY:Z; DC

Meeting attendance:
16-18 persons

Countries

.

® Germany = UK = Norway
Belgium = Netherlands = Denmark

m Lithuania = Portugal = France

= Sweden = Non-EU
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Join us!

* WG4 on Framing the Future European Energy System
* Bi-weekly meetings Thursday 12:00-13:30 CEST

* ilka.jahn@eonerc.rwth-aachen.de

* More information: www.READY4DC.eu
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Open Discussion
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