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• Environmental benefits

– Less convertor stations, lesser onshore 
footprint. 

• Cost benefits

– Less cable & converter than separate Point to 
Point

• Multi- functional arrangements

– e.g. multi purpose interconnectors.

• Flexibility & efficiency

– Fast and flexible re-distribution of power flow.

Why multi terminal?
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Examples of VSC multi terminal today

C-M-S (UK)- 3(+2) terminal Zhoushan (China)- 5 terminal Zhangbei (China)- 4 terminal

Nan’ao (China)- 3 terminal
• Different purposes & 

design principles

• Multi-vendor has been 

achieved within Chinese 

systems, but not in a 

sustainable approach 

outside of China
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DC networks envisaged:

• Same basic 

considerations

• Challenges-

• Multi-vendor

• DCCB 

• Scale & Supply
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Vendor A Vendor B

Vendor C Vendor D

common interfacing

Onshore 

network

Other 

connections

Principles of inter-operability:
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The importance of interoperability:

• Supply challenges

– Currently one vendor needs to deliver all stages of HVDC development or significant costs 

and risks occur

– No one supplier has the capability to deliver everything needed across GB like this

– Provides new asset management flexibilities

– Analogy to an AC system - replacing/ adding a transformer would not be single vendor or 

rely on a historic design approach; HVDC currently is that

• Increasing consistency & growth

– Allows technology growth at scale to common objectives

– More HVDC projects to deliver more capabilities either generate complementary risks or 

complementary solutions through consistency of functions

– Today inter-operability is possible but is achieved ad-hoc .it needs to be repeatable and 

scale-able
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Managing technological interoperability… Managing scale & range of interaction risk

o These are challenges of the past                                         

now its not about how to manage, but more to continue 

to refine and improve efficiencies of approach..

Managing manufacturer interoperability… Managing complex topology/requirements

o These are challenges of the future; relate to 

control and protection clarity; overcoming the 

“Information gap”

…

Islanded

network

110 and 

33 kV

……

…

HVDC Phase-1

HVDC Phase-2

Cable 200 km

80 kV

Cable 200 km

80 kV +Onshore 

AC network

300 kV 

Busting the “myths” around interoperability:
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Bridging the information gap of interoperability:
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How the Centre has addressed interoperability in PROMOTioN:

Conclusions:

• In principle other vendor control approaches may be integrated into a multi-vendor  
arrangement- with performance demonstrated and tested via RT-CHIL simulation techniques

• Model detail is critical

• Clarity on control mode is critical

• Interfaces between controls is critical
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Delivering Multi-terminal Multi-vendor in GB:

Define 
Project

GB Functional Design 

Project
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Delivering Multi-terminal Multi-vendor in GB:

GB Interoperability Expert Working Group

Vendors
National HVDC 

centre Functional 
Design Project 

TOs & ESO

National HVDC Centre -hosted Multi-vendor                  
Simulation & testing

Interface 
Specifications 

for Multi-
vendor in GB

1st Multi-
vendor 
project 

opportunity 
in GB

Performance 
testing and 

verification of 
Vendor solutions

Delivery of 1st Multi-
vendor Multi-terminal 

project outside of 
China, in GB

Performance 
testing and 

verification of 
Vendor solutions

Unlocking of Multi-terminal multi vendor delivery for GB
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DCCBs: addressing “first adopter” risk
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Network-DC: an overview
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Supporting DC network R&D in GB:

• INCENTIVE- teaming short term energy reserves+ 
with HVDC to deliver Inertia and network stability

• Network-DC; delivering the Front-End Engineering and 
CBA de-risking for DC Circuit Breaker implementation
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• HVDC resilience, Interoperability, Multi- terminal, 
Multi- vendor are all themes.

• GB a partner across programmes up to €55m in scale

• National HVDC Centre active in supporting the setting 
of the research direction in Europe

Supporting Multi-terminal Multi-vendor in Europe:

HVDC 

-WISE
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• Network- DC

• INCENTIVE

• HVDC-WISE

• READY4DC

• ADOReD

• Multi-vendor

Progress since COP26 on key HVDC development areas:
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Thanks for listening.

Any questions, please?

❑ For further information, please visit www.hvdccentre.com ;  OR email: info@hvdccentre.com

Follow us on Twitter @HVDC_Centre_GB

Follow our Linkedin page The National HVDC Centre for 
regular updates.

http://www.epri.com/
http://www.hvdccentre.com/
mailto:info@hvdccentre.com

