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The Time-Horizon Architecture 

Layer Function Time Horizon 

Electrified Rail Controllable demand, mode shift Minutes → Hours 

Pumped Storage Fast balancing, black start Seconds → Days 

HVDC Interconnectors Routing optionality Hours → Days 

FSRU / Gas System Backstop molecule supply Days → Weeks 

Synthetic Fuels Strategic reserve, mobility, 
sovereignty 

Weeks → Seasons 

  



1. Overview 

2. What is an Entrepôt 

 



3. Managing Latent Demand and Storing Generated Output 

4. Black Start Capacity of Pumped Storage 

  



5. Pumped Storage Candidates: Coire Glas, Cruachan, and 
Dinorwig 

6. What is an HVDC Interconnector and Why It Matters 



7. Floating Storage and Regasification, the National Transmission 
System, and Dee Estuary Resilience 

While electricity storage and interconnection form the core of the entrepôt architecture, 
gas infrastructure provides essential resilience during the multi-decade energy transition. 
A Floating Storage and Regasification Unit is a vessel equipped to receive LNG 
cargoes, store them in insulated tanks, and regasify the liquid for injection into the 
onshore pipeline network. FSRUs can be deployed more rapidly and at lower capital 
cost than onshore regasification terminals, and provide flexibility: an FSRU can be 
relocated if market conditions change. The National Transmission System is Great 
Britain's high-pressure gas transmission backbone, moving gas from coastal terminals 
and interconnectors to large users and onward into regional distribution. An offshore 
Liverpool Bay FSRU with a Dee/Wirral/North Wales landfall corridor can add resilience 
by creating a new gas reception capability that injects into the NTS, diversifying entry 
points and reducing single-corridor vulnerability. This positioning serves several strategic 
purposes: geographic diversification of LNG reception capacity currently concentrated in 
the Southeast and South Wales; a short supply chain to Northwest England industrial 
demand and the Liverpool city region; support for Liverpool Freeport development; and 
optionality for receiving US Gulf Coast LNG cargoes, which have shorter shipping 
distances to Liverpool than to Southeast England. The combination of FSRU reception 
flexibility and expanded gas storage capacity creates genuine import optionality—the 
gas-system equivalent of the arbitrage capability that pumped storage provides for 
electricity. 

  



8. The Electrified Northern Railway as Flexible Demand 

9. Power to Molecules: Strategic Sovereignty Through Synthetic 
Fuels 

₂

₄



  



10. The VTOL Compound Gyroplane Network: Synthetic Fuels in 
Action 

The strategic value of synthetic liquid fuels becomes concrete when applied to a 
specific capability: a national VTOL compound gyroplane network providing city-
centre-to-city-centre connectivity across the United Kingdom and Ireland. This 
network, running on domestically produced synthetic jet fuel, would transform 
regional accessibility while demonstrating complete independence from imported 
hydrocarbons. 

A compound gyroplane combines the vertical take-off and landing capability of a 
helicopter with the efficient cruise flight of a fixed-wing aircraft, achieving speeds of 
275 to 400 knots. Unlike conventional aircraft requiring lengthy runways, compound 
gyroplanes can operate from compact urban vertiports, enabling genuine city-centre 
operations. The concept draws on the heritage of the Fairey Rotodyne, a British 
compound gyroplane that flew successfully in the late 1950s but was cancelled 
before entering service. 

The flight times from Liverpool illustrate the transformative potential: 

Destination Distance Flight Time 

London 170 miles 30 minutes 

Edinburgh 175 miles 37 minutes 

Dublin 115 miles 30 minutes 

Belfast 140 miles 32 minutes 

Glasgow 177 miles 38 minutes 

Newcastle 122 miles 25 minutes 

Birmingham 78 miles 25 minutes 

Manchester 31 miles 12 minutes 

Bristol 138 miles 30 minutes 

Plymouth 215 miles 44 minutes 

Cork 252 miles 51 minutes 

Every major city in the United Kingdom and Ireland falls within approximately one 
hour of Liverpool—and of each other. This network eliminates the accessibility 
disadvantage that has constrained economic development in peripheral regions. 
Fresh Cornish produce reaches London markets the same day. Business travellers 
move between any two UK cities faster than current rail or road alternatives. The 
Southwest, Wales, Scotland, Northern Ireland, and the Republic of Ireland become 
as accessible as the Southeast. 



The critical point is that this network runs on synthetic liquid fuels produced from 
surplus UK renewable electricity. It depends on no imported hydrocarbons. It cannot 
be embargoed. It operates regardless of global oil market disruptions. The 
compound gyroplane network is not merely a transport improvement—it is a 
demonstration of energy sovereignty made tangible, connecting every corner of the 
nation using fuel manufactured from domestic wind and water. 

  



11. Conclusion: From Concept to Commitment 

The energy entrepôt architecture is technically feasible, economically rational, and 
strategically essential. The UK possesses the geographic position, the indigenous 
renewable resources, the trading infrastructure, and the technical capability to 
execute it. What has been lacking is the strategic vision to see these elements as 
components of an integrated system rather than separate projects, and the political 
commitment to invest at the scale and pace required. 

The system makes the North a true energy entrepôt: rail electrification creates 
valuable demand and mode shift; pumped storage converts wind and tidal variability 
into firm, black-start-capable flexibility; HVDC interconnectors monetise routing 
optionality across borders under stabilised revenue regimes; an offshore FSRU with 
Dee landfall adds gas-entry redundancy into the NTS; and power-to-molecules turns 
spare power into strategic fuels when security is the governing objective. 

The projects discussed in this document—Coire Glas, Cruachan expansion, 
Dinorwig refurbishment, expanded HVDC interconnectors, Dee Estuary FSRU, 
Northern rail electrification, and power-to-molecules facilities—collectively represent 
investment of forty to fifty billion pounds over twelve to fifteen years. This is 
comparable to the offshore wind investment programme already delivered over the 
past decade, and it would generate returns through energy trading margins, 
improved system efficiency, enhanced resilience, and industrial development in 
regions that have seen too little investment for too long. 

The binding constraints are not technical or financial but institutional. Can the UK 
planning system process the necessary consents at the required pace? Can the grid 
connection queue be cleared? Can government provide sufficient policy certainty 
that private capital will commit? Can the skills pipeline produce the engineers and 
project managers required? These are questions of governance and political will, not 
engineering. 

The architecture works if the UK decides to build it. The alternative is continued drift: 
incremental investments that never achieve critical mass, persistent energy 
insecurity, lost trading opportunities captured by competitors, and the gradual 
erosion of London's position as Europe's energy capital. The North of England, 
sitting at the geographic heart of this architecture, has the most to gain from its 
realisation and the most to lose from its abandonment. 

The entrepôt is there to be built. The question is whether Britain has the 
seriousness to build it. 


