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PROMOTioN - Context

AGENDA 1/2
S e e
Introduction PROMOTioN C. Plet (DNV-GL)

SRS SRR pROMOTiON WP15 "HVDC GIS technology demonstrator” U. Riechert (ABB)

SRS SRSl Recommendations for specifying gas insulated HVDC systems Y. Audichya (SHE Transmission)

09:45-10:00 Test requirements, procedures and methods for gas insulated DC  H. He (DNV-GL)

systems & K. Dimitropoulos (DNV-GL)
HVDC GIS prototype installation test M. Gatzsche (ABB)

10:00-10:15 Development of PD monitoring and diagnostic methods for gas A. R. Mor (TU Delft)

insulated HVDC systems

RSN Applicability of SFg alternatives C.-T. Vu (SuperGrid Institute)

LRSS Witnessing of ABB HVDC GIS pole in KEMA HVDC lab in H. He (DNV-GL)
Kleefsewaard K. Dimitropoulos (DNV-GL)
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PROMOTioN - Context

AGENDA 1/2
TR peer
The Kii HVDC link in Japan H. Ito (Mitsubishi)

ISRl R State of development of gas-insulated DC systems at Siemens M. Hering (Siemens)

LS RC divider for HVDC applications E. Sperling (Pfiffner)

14:00-14:20 Report from CIGRE WG D1/B3.57 "Dielectric testing of gas- C. Neumann (CIGRE)
insulated HVYDC Systems"

AV Status IEC standardization related to gas insulated HVDC systems U. Riechert (IEC)

— SLEEEE Discussion K. Dimitropoulos (DNV-GL)

CEESEUO Sy mmary K. Dimitropoulos (DNV-GL)
U. Riechert (ABB)
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HVDC GIS
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PROMOTioN — HVDC GIS

HVAC / HVDC GIS Advantages

HVDC GIS

A DC-GIS installation can be built with a
much higher degree of compactness and
significantly lower sensitivity to ambient
factors than with air-insulated switchgear
(AIS).

The most obvious cost-saving potential can
be found on off-shore converter platforms
where the required air-clearance for AIS
leads to much larger and heavier off-shore
structures.

By using DC-GIS, the volumetric space of
the switchgear installation can be
drastically reduced e.g. by 70%- 90%.
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PROMOTioN — HVDC GIS

HVDC GIS History

=1 YL First long-term test

5 R ' BPA (USA)-ABB

First 150 kV GIS
Gotland 2

First 250 (500) kV GIS
KIl - link (Japan)
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150 kV GIS
Gotland 3

First long-term test
(Japan)

First research ! [
New generation
(o))

1980 1983 1987 1995 2000 / 2013 2014
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PROMOTioN — HVDC GIS

HVDC GIS Components

HVDC GIS

The HVDC-GIS technology spans a number
of switchgear components, e.g.:

* Bus-ducts and high voltage DC
conductors

» Disconnect- and earthing switches
» Bushings and cable terminations

» Current- and voltage measurement
sensors

* Surge arresters
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PROMOTioN — HVDC GIS

Work package organization

A DD
MADPD
WP15 - HVDC GIS technology demonstrator —
Task 15.1 Task 15.2 P sse
Defining specifications and long Develop monitoring and
term testing requirements diagnostic method and :f;},,;gggd
applicability of SF
Task 15.3 alternatives - 6l
Long term testing of the DC GIS 1"‘UDe|ft
equipment
Task 15.4
Initiation of standardization activities for HYDC GIS design, WP11
testing and application
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PROMOTioN — Work package 10

Planning

WP 15 — HVDC GIS Technology Demonstrator | Extension

Defining specifications and test P :
requirements |

2 Develop monitoring and diagnostic method and applicability of SF6 alternatives :§
N o S A A
3 Long term testing of the DC GIS equipment i
Initiationof || NAEEE '

standardization

GIS design, testing

|

|

:

4 activities for HYDC !
b :

and application |

M25 M26 M27 M28 M29 M30 M31 M32 M33 M34 M35 M36M37 M38 M39 M40 M41 M42 M43 M44 M45 M46 M47 M48|M49 M50 M51 M52 M53 M54 M55;
2018 X = deliverable 2019 (= milestone 2020
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PROMOTioN — WP15

Deliverables

» D15.1 : Document on recommendations for specifying DC GIS systems (SHE Trans, M33)

» D15.2 : Document on test requirements, procedures and methods (DNV GL, M33)

» D15.3 : Report on DC GIS diagnostic and monitoring tools and methods (TU Delft, M36)

« D15.4 : Anonymized test reports on tests carried out (DNV GL, M48) - Classified

» D15.5 : Report of diagnostic analysis and condition assessment (TU Delft, M48)

» D15.6 : White- and position papers on pre-standardization of DC GIS testing (DNV GL, M48)
» D15.7 : Report on characteristics of PD Alternative gas: comparison with SF6 (SGI, M36)

» D15.8 : Report on long term monitoring of DC GIS with defects (SGI, M48)
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PROMOTioN — HVDC GIS

HVDC gas insulated system technology demonstrator Modelling
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PROMOTioN — HVDC GIS

HVDC gas insulated system e

Basics - Cable
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PROMOTioN — HVDC GIS

HVDC gas insulated system technology demonstrator
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PROMOTioN — HVDC GIS

HVDC GIS - Verification Test for Insulators
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PROMOTioN — HVDC GIS

HVDC GIS - Verification Test for Insulators
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PROMOTioN — HVDC GIS

Specifications and test procedures

g Offshore DC HUB Recommendations
= studies for specifying DC
kS) (SSE) GIS systems

S PROMOTioN
8

0p)

2017

2018

CIGRE D1/B3.57
(under Progress)
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PROMOTioN — HVDC GIS

HVDC GIS prototype installation test

Pre test insulator: Quality (Voids)
AC & PD (PXIPD)

FAT. Assembly (protrusions, particles)
AC & PD

On-site: Assembly / transport (particles)
AC & PD
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PROMOTioN — HVDC GIS

Team - WP15

( ", PROMOTioN

PROGRESS ON MESHED HVDC
OFFSHORE TRANSMISSION

S~/ NETWORKS
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PROMOTioN Newsletter

BEYOND THE INBOX.

GET UPDATED WITH OUR NEWSLETTER!

Sign up for the newsletter

www.promotion-offshore.net/newsletter
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APPENDIX

DISCLAIMER & PARTNERS

COPYRIGHT PARTNERS

PROMOTIioN — Progress on Meshed HVDC Offshore Transmission Networks DNV GL Netherlands B.V., ABB AB, KU Leuven, KTH Royal Institute of

MAIL info@promotion-offshore.net WEB www.promotion-offshore.net Technology, EirGrid plc, SuperGrid Institute, Deutsche WindGuard GmbH,
Mitsubishi Electric Europe B.V., Affarsverket Svenska kraftnat, Alstom Grid UK

The opinions in this presentation are those of the author and do not commit in any way the Ltd (Trading as GE Grid Solutions), University of Aberdeen, Réseau de Transport

European Commission d‘Electricité, Technische Universiteit Delft, Statoil ASA, TenneT TSO B.V.,
Stiftung OFFSHORE-WINDENERGIE, Siemens AG, Danmarks Tekniske

PROJ ECT COORD|NATOR Universitet, Rheinisch-W estféalische Technische Hochschule Aachen, Universitat

Politécnica de Valéncia, SCiBreak AB, Forschungsgemeinschaft fiir. Elektrische
Anlagen und Stromwirtschaft e.V., @rsted Wind Power A/S, The Carbon Trust,
Tractebel Engineering S.A., European University Institute, Iberdrola Renovables

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

J\?I b +31 22 3 5|6 911/1 Energia, S.A., European Association of the Electricity Transmission & Distribution

e WWW.dNvQLCOM/ENErgy Equipment and Services Industry, University of Strathclyde, ADWEN Offshore,
S.L., Prysmian, Rijksuniversiteit Groningen, MHI Vestas Offshore Wind AS,

CONTACT Energinet.dk, Scottish Hydro Electric Transmission plc, SCiBreak AB

Uwe Riechert

Dr.-Ing.

ABB Switzerland Ltd, PGHV-TST, Elias-Canetti-Strasse 7, 8050, Zurich, ZH, SWITZERLAND

Tel +41 58 588 32 04

Email uwe.riechert@ch.abb.com
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