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_Key facts COBRAcable

 HVDC Interconnector between Denmark (Endrup) and the

Netherlands (Eemshaven)
 Transmission capacity of 700 MW
» Joint project of Energinet.dk and TenneT
e Socialised cable
 EU: Project of Common Interest and Recovery Grant
* In operation 2019
e >600MEUR
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Facilitating transport of renewable energy

* Lowering the cost of the transition to sustainable energy

* Enhancing security of supply in Northwest Europe

« Creating a strong interconnected European electricity grid
and enhancing the level playing field
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Capacity: +/- 700 MW, +/-230 Mvar (four-quadrant)
Voltage: +/- 320 kV

Converter: VSC MMC symmetrical monopole (Siemens)
Cable: 325 km XLPE (Prysmian)

Prepared for future connection of offshore windfarms

- Multi-terminal operation
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« Ultilisation of inherent reactive power capabilities from
operator level

« Fast and unlimited power flow reversals

« STATCOM operation

o Several ancillary services — control functions
* Very low transmission losses

» Operation without interstation communication
e Multi-terminal operation is investigated

 No overload capabilities

* No blackstart capability

* No filters or capacitor banks
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_ Development approach 2

e |[nterconnectors are business case driven developments
* |dentical solution on both sides to reduce costs

» Several technical options to the main contract

« Maintenance (mainly) by own personnel

« Highly functional technical specifications

o Setting performance parameters determines optimum
technical design, redundancy in critical components, spare
parts, etc.

nominal transmission capacity
guaranteed losses,

guaranteed availability and reliability,
failure rates for critical components
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~ Lessons learnt 2

* Functional contractual requirements:

» facilitate tender procedures and enhance competitiveness among
tenderers, but:

» |eads to different interpretations and extensive technical discussions
for optimising solution during execution phase

» Different countries lead to different expectations
 HMI standardised or project specific
» Detailed design for C&P system is challenging

« Balancing between functional requirements and specific solutions

 Depending on knowledge, culture and experience of “Mother”-
companies

* Involvement of Maintenance and Operations departments
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COBRAcable converter station (Eemshaven
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Liability and copyright of TenneT

This PowerPoint presentation is offered to you by TenneT TSO B.V. (‘TenneT"). The content of the
presentation — including all texts, images and audio fragments — is protected by copyright laws. No part of
the content of the PowerPoint presentation may be copied, unless TenneT has expressly offered
possibilities to do so, and no changes whatsoever may be made to the content. TenneT endeavours to
ensure the provision of correct and up-to-date information, but makes no representations regarding
correctness, accuracy or completeness.

TenneT declines any and all liability for any (alleged) damage arising from this PowerPoint presentation
and for any consequences of activities undertaken on the strength of data or information contained

therein.
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TenneT is a leading European electricity transmlss,lon system Qgerator (TSO) withits .-~
main activities in the Netherlands and Germany ‘With approxrmately 22,000 kllometres of

high-voltage connections we ensure a secure ‘supply of eler:jﬂmty to 41 million end«u,sers
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Taking power further
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