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WHO ARE WE?

• Part of Scottish Hydro Electric 
Transmission.

• Working together with Scottish 
Power Transmission, National Grid 
Electricity Transmission, and the 
Electricity System Operator (ESO) in 
GB Power System.

• Hosts detailed models and 
control/protection hardware from 
TOs/ESO. 

• Undertake specialist studies to 
support the deployment of HVDC 
projects. 

• Business in Great Britain and 
overseas.
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Context:

PROJECT AQUILA

➢Utilize massive wind power

➢Offshore Multi-Vendor-Multi-Terminal 

(MVMT) DC network

➢DC switching station

Future HVDC in GB 
40 GW of new connection offers (2031) 
(NGESO IC Register)

Source: National Grid Interconnector Register 2021
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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 

Hawthont 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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DC Hub

➢Component model in RTDS
➢De-risk supply chain of HVDC
➢Proof of interoperability concept 
➢Leading to offshore grid code and TSO 
specifications

Objectives of Aquila 

Interoperability:

https://vimeo.com/722976957
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FUNCTIONAL DESIGN
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ILLUSTRATIVE SCHEMATIC OF HVDC GRID
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Disclaimer: the use case is illustrative and can be different from actual deployment.
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DC GRID CONTROL STRUCTURE –OVERVIEW 

Offshore 
Supervisory Control
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Wide area 
control

s ~ mins ms~s µs~ms

Power line Communication channel

TSO defined 
vendor delivered

Vendor Supplied “black boxes” 
and RTDS generic Model

✓ Converter Control (µs ~ ms): 
➢ operate based on local 

measurements 
➢ respond to supervisory (Multi-

terminal) control
➢ sustainable when 

communications are lost
✓ Multi-Terminal Control (ms ~ s): 
➢ monitor
➢ assess
➢ optimize

The DC Grid should be sustainable and 
stable when 
1. any number of communication 

channels are lost
2. any one power line/DC terminal is 

lost
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ENABLING INTERPRETABILITY OF MULTI-TERMINAL-MULTI-VENDOR HVDC

Vendor 
Supplied HVDC 

Converters

TSO Defined HVDC 
Supervisory Control

Converter 
-Vendor’s IP in black boxes
-GTSOC
- Replica

Terminal Performance Based 
1.Functional Design
✓ Reaching consensus in control philosophy with vendors
2. Assessment of Interactions
✓ Developing novel methodologies
✓ Assessing dynamics of inter-connecting “black-box” 

converters  

Vendor 
Supplied HVDC 

Converters
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OVERVIEW OF FUNCTIONAL DESIGN AND TEST

Control (steady state) Protection (Transient) Control (Restoration)

Analytical methodology 
and RTDS Time-domain 

Simulation

RTDS Time-domain 
Simulation (Analytical 
approach an option)

RTDS - Time-domain 
Simulation
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SIMULATION TEST OF AN MTMV-HVDC NETWORK
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Computing the model for 100,000 
~1000,000 times per second…

Modelling

Monitor and 
Analysis

Swap generic model with vendor 
supplied black-boxes in real-time 
co-simulation

Operate

offline analytical assessment

Verify

Informing technical specifications of 
MVMT-HVDC (Aquila) project
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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?

dong.chen@sse.com

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

mailto:info@hvdccentre.com
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