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Who Are we? - the National HVDC Centre
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Image result for sp energy networks

• Part of SSEN-T, partner of SPEN, NGET, and NESO
• De-risking the adoption and evolution of HVDC networks
• HIL-testing, simulation and training for HVDC
• Supporting commissioning and operation
• Hub for HVDC knowledge exchange, expertise and innovation.
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https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiJuv_hw6nVAhXFJFAKHQRnBrUQjRwIBw&url=https://www.shropshirestar.com/news/2016/06/29/18-million-electricity-capacity-upgrade-to-get-underway-in-north-shropshire/&psig=AFQjCNGSJFIO8ZttyRmlG0Jw6LCdARPkwg&ust=1501247196574132
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• Context:
➢ The Pathway to 2030 Holistic Network Design (2022):  

• Integrated network design to unlock Clean Power 2030
• Enabling the large-scale delivery of offshore wind – Target 

of 23 GW offshore wind

➢ Beyond 2030 (2024)
➢ Further 21 GW of offshore wind from Scotland

• Current Status (NESO update June 2026):
➢ Simplified project configurations
➢ High capacity offshore HVDC links off the eastern 

and western coasts => large volumes of RES from 
North Eastern Scotland into Northern England, the 
English Midlands and further south.

➢ Strategic onshore reinforcements across northern 
England, North Wales, the Midlands and Southern 
England => more interconnected and flexible 
transmission system

Beyond 2030 – Electricity Transmission Update

Future HVDC in GB 
44 GW of offshore wind by mid-2030s

NESO tCSNP refresh 2026

https://www.neso.energy/document/384126/download
https://www.neso.energy/document/384126/download
https://www.neso.energy/document/384126/download
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Future HVDC in GB 
New connection offers (2031) 
(NGESO IC Register)

Source: National Grid Interconnector Register 2021
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HVDC in GB

New Island Links
10) Shetland (2024)
11) Western Isles (TBC)

New Interconnectors
12) Viking Link (2023)
13) NeuConnect (2024)
14) GreenLink (2023)
15) Gridlink (2024)
16) Fablink (2025)
17) NorthConnect (2025)
18) Aquind (2023)
19) MaresConnect (2027)
20) EuroLink (2024)
21) Nautilus (2027)
22) Cronos (2025)
23) Tarchon (2026)
24) Continental Link (2027)
25) Southernlink (2027)
26) Atlantic Superconnection 

(2027)
27) Kulizumboo 

Interconnector (2028)
28) Aminth (2028)

New Embedded Links
29) Eastern: Peterhead to 

Drax (E4D3)
30) Eastern Peterhead to 

South Humber (E4L5)
39) Eastern: Torness to 

Hawthorn Pit (E2DC)
40) Eastern SE Scotland to 

South Humber (TGDC)
41) Suffolk-Kent HVDC
42) PSDC Spittal – Peterhead t

Offshore Wind Connections
31) Dogger Bank A
32) Dogger Bank B
33) Dogger Bank C
34) Norfolk Vanguard
35) Norfolk Boreas
36) East Anglia Three
37) Sofia Wind Farm
38) Hornsea 4
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• Context:
➢ Enabler of target towards “net-zero”

➢ Offshore HVDC transmission network to 
utilize massive wind power

➢ Multi-Terminal-Multi-Vendor Offshore 
network as a business case 

• Context:
➢ De-risk future procurement, 

development and operation

➢ Interoperability with control 
interactions​

➢ Simulation benchmark for MTMV using 
RTS

➢ Tender spec and grid code​

Aquila Background in 2022

DC Hub

Project Aquila 

SPITAL

https://vimeo.com/722976957
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HVDC in GB• Project Aquila brings together major HVDC vendors and GB TOs/SOs

– Develop a practical control architecture and testing framework for multi-terminal, 
multi-vendor HVDC interoperability

• The GB HVDC Interoperability Expert Working Group: GE Vernova, Mitsubishi Electric, 
Hitachi Energy, Siemens Energy, and TOs

– Review control strategies, testing methodologies, specifications, and vendor progress.

• The National HVDC Centre leads the Aquila Interoperability workstream. HVDC OEMs 
provide the HVDC Centre with IP-protected, real-time “black-box” converter station 
models

– Stability assessments and real-time interoperability testing to demonstrating of 
reliable operation of MTMV

– Preserving vendor confidentiality.

Aquila Project

Project Aquila 

https://vimeo.com/722976957


Page: 6

Project Scope
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Key Challenge of Interoperability - Control Interactions

1st vendor 
supplied converter 

in black-boxes

How to coordinate HVDC 
converters?

Functional Design and Specifying n-th vendor 
supplied converter 

in black-boxesTSO to define, vendor to deliver
*This shall not be defined by one vendor, or 
other vendors may find them disadvantaged.

How to ensure and specify black-
boxes to guarantee stability (and 
robustness) of a DC grid?
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Proposed Vendor Agnostic Design Framework

Control Architecture

Converter Positive/Negative Pole

Chen, D., Phurappa, P., Marshall, B., Scott, A., Henderson, C.: Towards HVDC interoperability—Vendor agnostic 
control architecture and quantifying domain of operating point. IET Gener. Transm. Distrib. 19, e13298 (2025).
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Power Control

DC Voltage Bias Control

Input Vref is the summation of all outputs of upper-
level MTC control functions:
1. Neutral voltage (current) control (Station Control)
2. Power control (MTC)
3. DC Voltage bias control (MTC)
*Functions 2 and 3 bring better robustness than 
relying on power flow only. 
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Three Stages in Multi Vendor Multi-Terminal Test

Generic Model Test

Single Vendor Test

Multi-Vendor Test
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Generic Model Configuration
• 4(5)- terminal bipolar HVDC system

– 4 onshore bipolar terminals

– 1 bipolar offshore terminal as an option

• Topology: Star Connection

– Partial DMR

• 3 bipolar sections with DMR

• 1 bipolar section without DMR

• 1 offshore terminal (optional) without DMR

• Objectives:

– Control architecture functioning?

– Steady state Stability framework reliable?

– Framework of control specification viable?

• Modular design and converter ready to be replaced by 
vendor’s model

• Automation available for traversing  a range operational 
scenarios
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Single Vendor Single Terminal (SVST) Test

SVST Simulation

Simulation Environment

RTDS Rack Compatible?

Simulator Hardware Ready?

Simulation software (RSCAD 
version, timestep) compatible?

Simulation interface ready?

Frequency Scan and 
Multi-terminal 

Stability Prediction 
(optional)

Interaction criteria achievable?
Unstable cases captured?

Single-Terminal Test: function 
delivered? I/O controllability 

precise?  time-domain stable?

Towards 
end of 3-
vendor 

simulation

Completed for 2 
vendors

Undergoing for 3rd 
vendor
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Multi-Vendor-Multi-Terminal (MVMT) Tests

Three-Vendor Multi-
Terminal (3VMT) Test

Single Vendor Multi-
Terminal (1VMT) Tests

Two-Vendor Multi-
Terminal (2VMT) Tests 

Multi-Terminal Tests

• To accelerate the process, we may skip single- and two- vendor tests in next steps
•  1VMT and 2VMT may serve as an optional diagnostic procedure for three-vendor tests
• Offshore HVDC remains generic and optional 



Page: 14

RT Black-Box Testing: 3-Vendor-4-Terminal Model

Optional Generic Model by HVDC Centre

• 2 Terminals to be 
supplied by 
Vendor A; 

• 1 Terminal by 
Vendor B  

• 1 Terminal by 
Vendor C

• GTSOC-based black-box 
models (SIL):
• GTSOC v1
• GTSOC v2

• Cbuilder embedded
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• What we have done- 

World first demonstrations

• More to come!

• More Vendors

• More projects (offshore hubs & onshore hubs- GB 

and continental Europe & beyond)

Multi-terminal Multi-vendor VSC HVDC demonstration.
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Follow us on Twitter @HVDC_Centre_GB

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

Thanks for listening.

Any questions, please?

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

mailto:info@hvdccentre.com
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