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DF1 cross section looking north.

Hydrogen power

BP and its partners are
developing the world’s first
industrial-scale project to
generate electricity using
hydrogen manufactured
from natural gas to create

‘decarbonised fuels’.



Called DF1, which stands for
‘decarbonised fuels’, the project
is being planned for the
Aberdeen area of Scotland.
Foster Wheeler has been involved
with this ground-breaking facility
since the study phase and is now
executing the FEED.

When operational, it is planned
that DF1 will create 475
megawatts (MW) of carbon-free
electricity, enough to power
almost half a million homes in
the UK. The project would also
permanently store 1.8 million
tonnes of carbon dioxide, the
equivalent of removing more than
400,000 cars from the roads.

DF1 ‘in a nutshell’

The DF1 project will combine separate
technologies — hydrogen production,
power generation, and carbon capture

and storage for enhanced oil recovery - in

one integrated project. While each of the
component technologies is already
proven, their proposed combination at
this scale in an integrated decarbonised
fuels system is unique.

BP and its project partner, Scottish and
Southern Energy (collectively known as
the DF1 Partners) plan to take natural
gas from North Sea fields.

Converting methane

The gas will be transported to shore and
processed in an autothermal reformer
which will convert the methane gas into
hydrogen and carbon dioxide. The vast
majority of the carbon dioxide will be
removed from the hydrogen stream in
an acid gas removal unit.

Hydrogen - a clean fuel

The hydrogen, which is a clean fuel and
produces only water when burned, will
then be used as fuel in a new combined
cycle gas turbine power plant with
integrated heat recovery.

The new plant will have a nominal
installed capacity of 550 MW but the
overall aim is to remove 92% of the
carbon from the fuel as carbon dioxide,
while generating nominally 475 MW of
electricity in a baseload steady-state
condition, for export to the national grid.

The new power station will be built
adjacent to the northern boundary of
Scottish and Southern Energy’s
Peterhead power station.

Reinjecting carbon dioxide
Carbon dioxide extracted from the gas
will be compressed and dehydrated at
the Peterhead site, and transmitted
through the existing Miller gas pipeline
to the St Fergus gas processing plant.

There, it will undergo further
compression to convert the carbon
dioxide from the gas phase to the liquid
phase. From the St Fergus gas terminal,
the carbon dioxide will then be
transported via another existing pipeline
to the Miller platform in the North Sea.

Once at the platform the carbon dioxide
will be injected into the mature Miller
oilfield reservoir more than four
kilometres under the seabed. Injecting
the carbon dioxide could extend the life
of the field by about 20 years and enable
additional production of an estimated
50-60 million barrels of oil that are not
currently recoverable.
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