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PROMOTioN Workshop: Best Practise on HVDC Projects Changes for the Better

Mitsubishi Electric Europe

History

7 Mitsubishi Electric Corporation :
established in 1921 from a shipbuilding
company

7 Mitsubishi Electric Europe: first European
office opened in 1969 in London

Locations
7' Head Quarter Europe: the Netherlands
7 Power System Group: London UK

Products and Services:

7' Building Systems

7' Air conditioning Systems
7 Transportation Systems
7 Semiconductor Devices
7 Energy Systems

Transmission & Distribution Systems

Transformers Switchgears

Power Generation Systems

Static Var Systems Instrumentation and Control
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Mitsubishi Electric Europe in PROMOTioN

Definition of

Requirements

Research

Activities
o . . DNV GL [ UnAbdn
Alternative Protection | HVDC Circuit
Converter scheme Breaker

Technologies
Testing
Harmonisation
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Changes for the Better

Low

and Deployment
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Deve|0pm9nt Of HVDC Technology Changes for the Better

2015, Japan
Further Increase in
20008, Japan IGBT rating (65kV) ,
Increase in IGBT % o ©
‘ rating (4.5kV) o ¢
1980s, USA Japan o ®
IGBT (3.3kV) o
1950s. USA 1999, Sweden A
Thyristso,rvalve :G E Igg&/\e/:\;b&s:fv 2016, Europe
1979, Japan n Progress on
% Thyristor valve-based link v meshed offghore
+-250KkV 193km 300km _2000, Japan DC transmigsion
1930s, Europe @ Thyristor valve- networks
Mercury arc valve - based link with v
ury valv 1951, Russia HVDC GIS: 2014, Japan
DC mercury arc ' DC CB for
valve-based link B2B MTDC 50MW MTDC A
+-100kV 100km \/

2017, Europe

2010, China
® 1882, USA UHVDC using LCC tzgtgdB"fg‘r’%pee
Edison switched on +-800kV 6400MW
Pearl Street Power v :
Station using DC 2013, China

Supp'y MTDC gridS
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MITSUBISHI
ELECTRIC

Changes for the Better

Technologies in Meshed Offshore DC Grids
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' “ VA close to each other
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2x Split wind farm connection
close to each other

OffshoreGrid Split Design

ssssssssssssnss Existing Interconnectors

.............. TYNDP Interconnectors

sessssensnnnes  Kriegers Flak Three-Leg

Direct Interconnectors (Step 1)

Split Wind Farm Connections (Step 1)
Hub-to-hub and Tee-In (Step 2)
Meshed Interconnectors (Step3)
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@ OffshoreGrid e
senerqy

Offshore Electr';qi_t_y‘Grid Infrastructure in Europe A Techno-Economic Assessment 3E (coordinator), dena, EWEA, ForWind, IEO, NTUA, Senergy, SINTEF
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Technologies in Meshed Offshore DC Grids "
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Fault interrupting Technologies
DC Circuit Breaker

DC Gas Switchgear
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DC Circuit Breaker Technologies

MITSUBISHI
ELECTRIC

Changes for the Better
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Clrcmt Breaker

Thyristor switch

DC power supply | Triggering gap
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reactor salteh switch
Residual DC  Fast — 1=

current Breaker Disconnector

[

Applications

]

LV-DC Circuit Breaker
DC Disconnecting Switch
DC Earthing Switch

DC Circuit Breaker for LCC
2 terminal MRTB

DC Circuit Breaker for
VSC HVDC grids

DC Circuit Breaker for
VSC HVDC grids

[ Ratings
750/1500V-50KA in railway | 10kV-5000A for MRTB 72kV-25KA for VSC 80kV-9KA for VSC
Few ms for interruption 550kV-2200A for LLC Less than 8 ms for Less than 5 ms for
20-40 ms for interruption interruption interruption
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HVDC Projects: Discussion

Q1: Technology Development
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HVDC Projects: Discussion

Q2: Project Risks and Challenges
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HVDC Projects: Discussion

Q3: Interoperability
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PROMOTioN Kick-Off Stakeholder Event
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APPENDIX

DISCLAIMER & PARTNERS

COPYRIGHT

PROMOTioN — Progress on Meshed HVDC Offshore Transmission
Networks
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, Kema Nederland BV
Utrechtseweg 310, 6812 AR Arnhem, The Netherlands

Fon +31 26 356 9111
Web www.dnvgl.com/energy
CONTACT

Claudia Spallarossa PhD, MSc

Mitsubishi Electric Europe B.V., Power System Group
2 Cherry Orchard Road, Croydon, CRO 6BA, UK.

Tel: (+44) (0)20 8256 1524

Mobile: (+44)(0)75 2576 6732

Email: claudia.spallarossa@crd.meuk.mee.com

PARTNERS

Kema Nederland BV, ABB AB, KU Leuven, KTH Royal
Institute of Technology, EirGrid plc, SuperGrid Institute,
Deutsche WindGuard GmbH, Mitsubishi Electric Europe
B.V., Affarsverket Svenska kraftnat, 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., German OFFSHORE
WIND ENERGY Foundation, Siemens AG, Danmarks
Tekniske Universitet, Rheinisch-Westfélische Technische
Hochschule Aachen, Universitat Politécnica de Valéncia,
Forschungsgemeinschaft fiir. Elektrische Anlagen und
Stromwirtschaft e.V., Dong Energy Wind Power A/S, The
Carbon Trust, Tractebel Engineering S.A., European
University Institute, Iberdrola Renovables Energia, S.A.,
European 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
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PROMOTioN Kick-Off Stakeholder Event Changes for the Better

http://www.thecrownestate.co.uk/enerqgy-minerals-and-
Infrastructure/offshore-wind-energy/offshore-wind-electricity-map/
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