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Work Package 9 Interfaces

WP1 - Requirements for meshed offshore grids - TenneT

WP2 WP3 WP4 WP5 WP6 WP7

Grid topology WTG — DC Grid Protection Test DCCB Regulation &
& Converters Converter Sytems environment performance Financing
interaction for DCCB characterisati
(o]} TenneT
RWTH

Aachen KU Leuven DNV GL UniAberdeen
WP13 WP14

Dissemination Project

WP8 WP9 WP10 Management

Converter technology Protection system HVDC Circuit Breaker

; . SOwW DNV GL
demonstrator demonstration demonstration

SHE Transmission DNV GL

WP11 - Harmonisation towards standardisation - DTU

WP12 - Deployment plan for future European offshore grid - TenneT

e
( © 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, 03.05.16

N



Work Package 9 - Demonstration

Requirements

4 .

Foundation

Converters Protection HVDC Finance &
Systems Switchyards @@ Regulation

c
o
=
©
-
+—
n
C
o
S
&)
O

Exploitation

—)

Standards and deployment plan

© 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, 03.05.16



RTDS Test Set-up
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Sample Test Circuit 1
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Sample Test Circuit 2
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Graphical representation of the test circuit modelled in RSCAD.
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WP9 — Task 9.1

Task 9.1: (M30 — M36)

Integration of Protection Relays and DC CB models from WP4
Subtasks:

9.1.1 - IEDs from WP4 — Task 4.4 — (M22 — M40)

9.1.2 - DCCB models in RTDS from WP6 — Task6.3

NovaCor chassis

GTNET/GTNETx2 card chassis

Digital interface panels

Power switch for 1/O cards
in rear of cubicle

19" rack-mountable chassis

LT 12 analogue output ports
7" touchscreeninterface =====+* ;
AR — removable lid for servicing
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WP9 - Task 9.2 and Task 9.3

Task 9.2: (M30 — M36)

Develop DC Grid benchmark model in RTDS.
Subtasks:

9.2.1 — RTDS models for DC Grid and AC network.

9.2.2 — Fault case list.

Task 9.3: (M30 — M36)

Develop DC Grid protection testing procedures and guidelines.
Subtasks:

9.3.1 — DC Protection testing procedures and protocols.

9.3.2 — DC Protection testing guidelines for meshed DC Grids and
standardisation requirements.
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WP9 - Task 9.4 and Task 9.5

Task 9.4: (M36 — M42)

Demonstration of DC Grid protection using Hardware-in-loop testing.
Subtasks:

9.4.1 — Already tested protection algorithms included in IEDs.
Demonstration (M42).

Task 9.5: (M42 — M46)

Demonstration of protection interoperability.

Subtasks:

9.5.1 — Multiple protection relays and DCCB models (mechanical DCCB, hybrid DC
CB).

Demonstration (M42).
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WP9 - Task 9.6

Task 9.6: (M42 — M46)

Demonstrate primary and back-up protection and system level consequences of protection

failure.
Subtasks:
9.6.1 — List of worst-case protection failure modes.

9.6.2 — System level consequences of protection failure.

Demonstration (M42). Work Package 9 Task Effort Distribution

A
[ 4

= 9.1 Integration of IED and DCCB = 9.2 Develop DC Grid Benchmark models
= 9.3 Develop DC Grid Testing Procedures =9.4 Demonstrate DC Grid protection

= 9.5 Demonstrate protection interoperability = 9.6 Demonstrate back-up protection
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APPENDIX

DISCLAIMER & PARTNERS

COPYRIGHT
PROMOTioN — Progress on Meshed HVDC Offshore Transmission
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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

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

Yash.Audichya@sse.com
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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
Stromwirtschaft e.V., @rsted 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, SCiBreak AB
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