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From idea to product
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Technology Readiness Levels

* Idea. Unproven concept, no testing has been performed

<

available

v * Basic research. Principles postulated and observed but no experimental proof

u * Technology formulation. Concept and application have been formulated

u * Applied research. First laboratory tests completed; proof of concept
* Small scale prototype built in laboratory environment
» Large scale prototype tested in intended environment

* Prototype system tested in intended environment close to expected performance

* Demonstration system operating in operational environment at pre-commercial scale

* First of a kind commercial system. Manufacturing issues solved

* Full commercial application, technology available for consumers
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TRL of meshed HVDC grid technologies

Converter Interoperabilit HVDC System Protection = HVDC Circuit HVDC
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Demonstration considerations

» Technical maturity also relates to:
» General acceptance and understanding of technology and its application
 Availability of agreed testing methods and procedures
 Availability of monitoring and condition assessment tools

» Technology
» Component or System
* Functionality (software)
» Scope of test object

* Performance
* What to test?
 How to test?
 What are realistic stresses?
» What are acceptable pass criteria?

* Environment
* What is environment? Laboratory vs intended vs commercial

* How to deal with limitations?
» Physical limits on voltage, current, energy, frequency
» Computational limits

.
( © PROMOTIioN — Progress on Meshed HVDC Offshore Transmission Networks
This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 691714.
e

03.05.16



PROMOTIioN Mid-term conference Technical break-out session 2

Demonstration of MOG technologies

14:10-14:20 HVDC circuit breaker testing
Rene Smeets, DNV GL

14:20- 14:30 HVDC protection system demonstration
Yash Audichya, SSE

14:30 - 14:40 HVDC system control demonstration
Philipp Ruffing, RWTH Aachen

14:40 - 14:50  Offshore wind turbine controller demonstration
Lukasz Kocewiak, drsted

14:50 - 15:00 HVDC gas insulated switchgear demonstration
Paul Vinson, Supergrid Institute

15:00 - 15:10 Best Paths & PROMOTIioN — Utilizing project synergies
Olivier Despouys, RTE

15:10 - 15:30  Panel discussion
Guest moderator: Steven de Clerck, ELIA
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APPENDIX

DISCLAIMER & PARTNERS

COPYRIGHT
PROMOTioN — Progress on Meshed HVDC Offshore Transmission
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MAIL info@promotion-offshore.net WEB www.promotion-offshore.net

The opinions in this presentation are those of the author and do not
commit in any way the European Commission

PROJECT COORDINATOR

DNV GL Netherlands B.V.
Utrechtseweg 310, 6812 AR Arnhem, The Netherlands

PARTNERS

DNV GL Netherlands B.V., ABB AB, KU Leuven, KTH Royal
Institute of Technology, EirGrid plc, SuperGrid Institute,
Deutsche WindGuard GmbH, Mitsubishi Electric Europe
B.V., Affarsverket Svenska kraftnét, Alstom Grid UK Ltd
(Trading as GE Grid Solutions), University of Aberdeen,
Réseau de Transport d'Electricité, Technische Universiteit
Delft, Statoil ASA, TenneT TSO B.V., Stiftung OFFSHORE-
WINDENERGIE, Siemens AG, Danmarks Tekniske
Universitet, Rheinisch-Westfélische Technische Hochschule
Aachen, Universitat Politecnica de Valéncia, SCiBreak AB,
Forschungsgemeinschatft fur. Elektrische Anlagen und

Tel +31 26356 9111 Stromwirtschaft e.V., @rsted Wind Power A/S, The Carbon

Web www.dnvgl.com/energy Trust, Tractebel Engineering S.A., European University
Institute, Iberdrola Renovables Energia, S.A., European

CONTACT Association of the Electricity Transmission & Distribution
Equipment and Services Industry, University of Strathclyde,
ADWEN Offshore, S.L., Prysmian, Rijksuniversiteit
Groningen, MHI Vestas Offshore Wind AS, Energinet.dk,
Scottish Hydro Electric Transmission plc, SCiBreak AB
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