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The project 
involves 
consumer trials of 
hydrogen fuel cell 
electric vehicles 
and hydrogen-
ready hybrid 
heating systems. 
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The “colours” of hydrogen
• Brown – hydrogen produced by using coal where the emissions are released to the air.

• Grey – Using steam-methane reforming, currently the standard industry process, it involves extracting 
hydrogen from fossil fuels such as coal or gas while releasing carbon monoxide and carbon dioxide.

• Blue – Blue hydrogen is grey hydrogen but separates the CO2 emissions for re-use or underground or subsea 
storage. Seen as a transitional approach while demand cannot be met fully by green hydrogen, some 
environmentalists oppose this option. 

• Green – Using renewable electricity sources (solar/wind/hydro etc) to power electrolysis to make hydrogen. 
This could include offshore wind operators developing floating electrolysis plants. 

• Yellow - a relatively new phrase for hydrogen made through electrolysis using solar power.

• Turquoise - Also called low-carbon hydrogen and so far very small scale, this is hydrogen generated from 
natural gas but using pyrolysis where the gas is passed through molten metal, producing solid carbon as a by-
product with useful applications.

• Pink - Pink hydrogen is generated through electrolysis powered by nuclear energy. Nuclear-produced hydrogen 
can also be referred to as purple hydrogen or red hydrogen. 

- Naturally-occurring geological hydrogen found in underground deposits and created through fracking. 
There are no strategies to exploit this hydrogen at present.

Hydrogen can be stored, piped, or carried by tankers to consumers, for example to serve hydrogen filling stations 
or for heating, hot water and cooking. Hydrogen can also be used to balance gas as electricity grids as it is an 
excellent energy storage medium. It can also be used to generate power.
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Milford Haven Waterway – The UK’s Largest Energy Port 
Circa 25% of the UK’s energy imports with a huge opportunity to lead the transition from a fossil fuel to renewables based economy.
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Wider stakeholder & investor engagement
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MH:EK in the wider context of a hydrogen economy

MH:EK intends to provide a detailed 
design blueprint for an investible, 

local, hydrogen-based energy 
system on the Milford Haven 

Waterway that will allow for the 
integration of heat, power and 

transport.
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Systems Architecture 
& H2 Trading platform

Report covers​
Physical Architecture, ​

Organisational
Structure,​

Investment and trading,​
Evolution of the whole 

energy system & H2 
Market

MHEK-full-report-
External-Release-

FINAL.pdf

https://esc-production-2021.s3.eu-west-2.amazonaws.com/2021/11/MHEK-full-report-External-Release-FINAL.pdf
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Milford Waterfront - a key focal point & project catalyst

This is Milford Waterfront. The Port’s focus for energy innovation projects and the design of a smart local energy system with 
an abundance of renewable energy generation on a site connected by utility based networks. There is a good mix of 

consumers, ranging from industrial, commercial, independent and national retail.

The project is demonstrating 
hydrogen-ready features and 
technologies such as a refueller 
for Riversimple’s fuel cell Rasa 
cars (electrolysing green 
hydrogen on site), a hybrid 
heat pump and hydrogen-
ready boiler demo for heating, 
allowing people to test real-
world hydrogen vehicles and 
heating equipment. 

PCC fleet depot 

August 2021 – May 2022

July 2021 – March 2022

Complete by March 2022



M I L F O R D  H A V E N :  E N E R G Y  K I N G D O M

Hydrogen Refueller

The hydrogen refueller and all 
associated works including 

electrolysers, compressors, water 
treatment units, dryer units as 

necessary to electrolyse, store and 
dispense green hydrogen on site 

at 350 Bar to serve 2 x Rasa 
HFCEVs has been completed as 

planned. 
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Hydrogen FCEV – The Riversimple Rasa
.
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Hydrogen Fuel Cell Electric Vehicle (HFCEV) demo
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Hydrogen Fuel Cell Electric Vehicle (HFCEV) demo
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• Electrolyser & Refueller commissioned. H2 first produced by electrolysis Friday 9th July 2021

• Successful first refuel of Rasa and a visiting Toyota Mirai 7th September. Now in daily use.

• 2 x 2.1 kW Enapter electrolysers capable of producing 2 kg of H2 per day at a cost of circa £8-18 
(depending on availability of renewable power). 

• Gas multi cylinder pack storage.

• Fuel Cell Systems Ltd ‘HyQube’ 350 Bar Refueller.

• 2 x Riversimple Rasa’s capable of running for 240 miles on 2 kg of H2

• 20 litres of water used to produce hydrogen in 24 hours run time. 

Electrolyser & Refueller

At the inaugural Earthshot Awards screened on 
BBC1 on 17th October Enapter’s AEM Electrolyser 

won the ‘climate’ prize - MH:EK featured in the 
live prize winners video montage.
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Early data on cost of H2 production/motoring using MH:EK refueller:
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Reports on Usage Patterns & User Experience

Task Start: August 2021/ Task Expected Completion Date: May 2022

Where are we?
From the following data:
• >800 miles of fleet specific Rasa Beta driving data (H2 consumption, journey 

distance/duration, driving style, topography)
• Baseline PoMH, NHS, and PCC fleet data (no. & type of vehicles, driver duty 

cycles, procurement decision making process, refuelling, vehicle use)
Learning:
• The CO2 and cost savings for both specific journeys and whole fleets
• The requirements for fleet vehicles and why BEVs are not always suitable
• What drives procurement decision making process and how the MaaS business 

model fits in
• How H2 consumption varies with driving style & journey type
• Cost of refuelling with green H2 and how this compares to other HFEVs, BEV 

charging and ICEs.
• There is lots of travel into the Haverfordwest and Milford Haven region 

suggesting these would be a good location for a permanent HRS.
This learning will continue as the trial continues and be combined with additional 
data on wider Pembrokeshire travel demand and refueller investment. It will form 
the basis of a business case for local use around a publicly accessible green 
electrolysed hydrogen central refueller using the MaaS business model as part of a 
whole energy system design.
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Reports on Usage Patterns & User Experience

Developing a business case for a 
publicly accessible hydrogen refueller
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Virtual Tour of the Demonstrators

You can also take a virtual tour of both demonstrators (please open in Chrome for full functionality – the 
information points do not work in Edge):

www.ccatproject.eu\MHEK-Hydrogen-Refueller

www.ccatproject.eu\MHEK-Hybrid-Heating-System

These innovative virtual tours enable us to reach a much broader audience and to communicate the 
exciting MH:EK hydrogen developments happening here. A more inclusive learning experience, the digital 
nature of the tours allows access to all - students, residents and industry staff alike (indeed, anyone with 
internet anywhere in the world) can now visit the facility in detail simply not possible in real life. 

Early inclusion of the community can help increase support and awareness of the renewable energy 
developments happening right here in Milford Haven as part of Pembrokeshire’s adaptation to climate 
change.

http://www.ccatproject.eu/MHEK-Hydrogen-Refueller
http://www.ccatproject.eu/MHEK-Hybrid-Heating-System
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