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TO UPDATE THE NETWORK INFASTRUCTURE 
FOR THE ENHANCED ELECTRICITY AGE

OUR MISSION

TO HARNESS THE BEST RENEWABLES FASTER

TO BUILD AND GROW OUR RENEWABLE INDUSTRY

TO DECARBONISE THE GLOBAL ECONOMY



RATIONALE FOR SUPERCONDUCTING 
TRANSMISSION



THE GROWTH AND CHALLENGES OF OFFSHORE WIND

WIND TURBINE ADVANCEMENTS PLATFORM SIZE AND COST

2015 2017 2019 2023

DolWin2
916 MW

DolWin3
900 MW

BorWin3
900 MW

DolWin6
900 MW

220m

187m

126m

2021
15 MW

2016
8 MW

2007
6 MW



THE NEED FOR A SUPERGRID

Electrical
energy demand

will TRIPLE
BY 2050 

compared to
today’s
demand

The BEST 
RENEWABLE 
RESOURCES 
are found at the 
peripheries of 

Europe

Transmission 

is a MAJOR 
CONSTRAINT 

on the level of 
renewables required 

for deep 
decarbonisation

>450 GW 
Offshore Wind

>800 GW 
New Solar



SCENARIO 1: WINTER AFTERNOON/HIGH WIND

-195GW

346 GW of excess generation in the British Isles 

and Nordic Regions

Central Europe requires 179 GW

The Iberian peninsula requires  13 GW

South East Europe requires 150 GW

346 GW enters Central Europe, 163 GW leaves 

through to the southern regions

Power shifts from the northern regions into central 

Europe, meeting demand there, and shifting 

through to the southern regions.



SUPERCONDUCTORS FOR 
TRANSMISSION



SUPERCONDUCTOR CABLE SYSTEMS IN PRACTICE

Active Superconductor Projects

2013 Operational Ampacity, Essen 
[40MVA, 10kV]

2018 Demonstration
Horizon’s 
‘Best Paths’ Project 
[3.2GW, 320kV]

2019 Commercial Shingal, Seoul 
[50MVA, 23kV]

Due 2021
Under 

construction
REG, Chicago

Planned
Feasibility 

study phase

Superlink, Munich 
(1st phase) 
[500MVA, 110kV]

Ampacity Installation, Essen, Germany 1

Shingal Project, Seoul, S. Korea 2

1. https://ieeexplore.ieee.org/document/6683508
2. https://iopscience.iop.org/article/10.1088/1361-6668/ab6ec3/meta



SUPERNODE’S R&D PROGRAM IS DEVELOPING 

SUPERCONDUCTING CABLE TECHNOLOGY FOCUSED ON:

MVDC, 2GW+, 100km offshore transmission

Marine deployment

Marine environment O&M

High Capacity, long distance terrestrial transmission

Optimal loss management

Cooling and pumping stations

Reliability & robustness

Achieved Statement of Feasibility for our offshore 

transmission cable system.

SUPERNODE CABLE SYSTEM DEVELOPMENT



SUPERNODE AS A TECHNOLOGICAL DISRUPTOR

SUPERCONDUCTOR CABLE TECHNOLOGY

SuperNode is developing superconducting cable 

systems for bulk power transfer

SuperNode is developing technology in the areas 

of cryostats, cryogenics, materials, 

and transmission 

2GW OFFSHORE SYSTEM –
100KM OFFSHORE

HVDC Superconductor
C

o
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Cable Capex Platform & Equipment

Electrical Losses O&M



Market review & HTS Cable 
Technology concept

SUPERNODE TECHNOLOGY DEVELOPMENT TIMELINE

Key patents, proof of concept testing 
for advanced cryostat & thermal systems

SNL Technology Centre for 
subsystem prototype testing & 
high-tech manufacturing

Prototype validation 
of HTS Cable System 
Prototype – performance 
& reliability verified

Design and 
manufacture of HTS 
Cable System Prototype

Benchmark testing – Gen 01 Cryostat HTS2019

2020

2021

2022

2023

2025

Statement of Feasibility from DNV



SUPERNODE CABLE INTEGRATION – PARALLEL CONNECTION

+ 100kV, 2GW, 10kA

100kV, 2kA

100kV, 2kA

100kV, 2kA

100kV, 4kA



SUPERNODE CABLE INTEGRATION – MESHED GRIDS

SUPERNODE & UNIVERSITY OF STRATHCLYDE ON GOING COLLABORATION WORK

POWER FLOW MODELING AND 
FAULT PROTECTION STUDY 

SIMULATION MODEL IN PSCAD

• Evaluated system behavior
• Test performance of control strategy
• Perform DC fault studies

Study based on PROMOTioN ‘HUB’ 
concept 



SUPERNODE CABLE INTEGRATION – WTG MATRIX CONNECTION



PUBLICATIONS

SuperNode & University of Strathclyde IEEE – Published SuperNode & University of Aberdeen – accepted 
for publication Q4 2021

SuperNode & University of Aberdeen -
Research paper under peer review by the 
Electric Power System Research Journal

Title :
Analysis of Bidirectional 15MW Current 
Source DC/DC Converter for Series-
Connected Superconducting-Based 
1GW/100kV Offshore Wind Farm


