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Outline

• Aim: to assess the value of hydrogen to a low-
carbon UK energy system
– How can hydrogen contribute to the energy 

system?

– What is the value of hydrogen to different 
sectors?

– How can we transition to a hydrogen system to 
maximise the value to be derived from it?



HYVE collaborators

• Paul Ekins (PI), Paul Dodds, Will McDowall, Paolo Agnolucci –
UCL-Energy/UCL ISR

• Lazaros Papageorgiou – UCL Chemical Engineering

• Gareth Harrison, Harry van der Weijde – University of 
Edinburgh

• Phil Coker – University of Reading

PDRAs now in post in all research groups



What do we mean by “value”?

• Different people define value in different ways

• Both economic and non-economic definitions

• What are these definitions and to what extent are they 
compatible?

• HYVE-linked PhD student (Benoit Decourt), sponsored by 
Schlumberger, started at UCL in October 2014

• The PhD is examining how we value energy services and 
vectors, and how such valuations can be turned into business 
plans



Markets

Electricity and gas Industry

Transport Heat

Phil Coker (Reading) – Renewable scenarios
Gareth Harrison (Edinburgh) – Gas and electricity networks

Paul Dodds (UCL) – Adding hydrogen technologies to the industry 
sector of the UKTM energy system model

Building on the White Paper on heat

Building on transport research at UCL



Model soft-linking

UKTM energy 
system model

From: H2FC Hub, 
UKERC

Gas and electricity 
dispatch and 

network models
From: ARIES

SHIPMod
infrastructure 

planning model
From: UKSHEC

Energy system scenarios –
what are we aiming for?

How do we 
get there?

What and where are the 
renewable resources and 
likely build scenarios?

Where should we 
build power-to-gas?

How can hydrogen integrate the 
electricity and gas systems?



Energy System model – UKTM

• New energy system model, but 
same paradigm as UK MARKAL

• Identify cost-optimal pathways to 
meet energy service demands in 
the long-term

• Accounts for all GHG emission 
cuts

• Developed jointly with DECC

HYVE developments:

• Working paper on hydrogen in 
industry drafted

• New industrial hydrogen 
technologies being added

• Initial hydrogen scenarios 
analysed



Network models

• For both gas and electricity

• Identify network constraints and 
how these might be overcome 
through new investment

• Typically represent many linked 
supply and demand nodes

HYVE developments:

• Electricity network model 
developed to find pinch 
points from high levels of 
renewables

• Gas model being developed 
to examine where to deploy 
power-to-gas



Spatial infrastructure model - SHIPMod

• SHIPMod is similar to an energy 
system model, but:
– considers only hydrogen supply and 

demand;

– is spatial, with 35 regions, so the 
optimum location for hydrogen 
infrastructure is identified relative to 
demand areas;

– considers discrete plant sizes and 
calculates transition costs in the early 
stages of infrastructure deployment

– Helps us understand size–distance 
trade-offs for production plants

– Includes CCS pipeline networks

HYVE developments:

• New option for hydrogen pipeline 
networks implemented



Results: without pipelines
• Predominance of liquid hydrogen

• Larger plants in regions with high demand

• Smaller plants in peripheral regions with low demand

• Carbon capture and storage in UK Southern North Sea

2020-2024 2045-2050

UK Southern 

North Sea



Results: with pipelines
• Predominance of compressed gaseous hydrogen

• Larger plants in central regions

• Smaller plants in peripheral regions with low demand

• Carbon capture and storage in East Irish Sea

2020-2024 2045-2050

East Irish 

Sea



Thank you for listening.

Questions?

Paul Dodds


