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https://www.acatech.de/wp-content/uploads/2018/09/acatech_POSITION_CCU_CCS_engl_Web.pdf




Sectors with the largest potential

• Waste incineration / WtE

• Cement

• Biomass and biofuel

• Refineries

• Steel

• Direct air capture

• Natural gas

• Hydrogen

• Electricity

Each dot reprsenents at least 0.1 mtpa, most much more





•

•

•

•

•

•



• Potentially Equinor’s first hydrogen project

• Green Hydrogen upgraded to Liquid Hydrogen

• 6 tons per day (i.e small)

• Equinor producer and buyer

• Shift cargo from land to sea

• Targeting Enova funding

• Operated by Air Liquide

• Strong advocacy role by BKK

• FID by Q2 2021









Decarbonising Energy Systems

T r a n s p o r t

c o m p l e x i t y   t o  d e c a r b o n i s eE a s y H a r d

P o w e r

I n d u s t r y

H e a t

Natural Gas Reforming 

to Hydrogen with CCS

Multiple technologies to address the challenge

Large Battery

Systems

for Daily Swing

(night-to-day)

Hydro-Power as

Battery for Small

Scale Intermittency

Hydrogen fired CCGTs

Clean Back-Up Power

for Large Scale 

Intermittency 

Hydrogen

Fuel-Cell

Trains

Battery (mostly)

plus Hydrogen

for Heavy Duty

Liquid Hydrogen

and Fuel-Cells for 

long haul Big Ships

Light Industry

powered by

Renewable

Heavy Industry

powered by

Hydrogen from

Natural Gas + CCS

CCS for

Industry

without other

Alternatives

Heat Pumps

For Efficient Use of

Electricity in Homes

Hydrogen for

Large Scale

Seasonal 

Storage

Hydrogen for

Efficient Transfer of 

Energy from Production 

to End-Users



11,600,000 x

Europe currently consumes about 8000 TWh of Oil & Gas 

How can half of that be converted to decarbonized Hydrogen?

(assuming all new renewable generation is channeled towards the remaining electricity sector)

Energy Source 

11,600,000 xR E Q U I R E M E N T S G r e e n  H y d r o g e n B l u e  H y d r o g e n

Hydrogen Capacity

Existing Supply Chain 

annual global deliveries

x 150

New Plants
Already Exists

(Natural Gas)

x 50.000

(10 MW units)

x 500

(1 GW units)

x 100

(10 MW units)

vs.

x 100

(1 GW units)

SMR, ATR, LNG



Can we manage to store the CO2 from such a massive shift to Blue Hydrogen?

Converting 50% of EUs Oil & Gas to Blue Hydrogen yields 1000 Mill Tons/Yr of CO2

11,600,000 xR E Q U I R E M E N T S I n d u s t r i a l  C a p a b i l i t y  

t o  D e l i v e r

1000 Wells to store CO2

1000 Million Tons per year
200 Wells / year

Drilled each year on the NCS

(Exploration and Production wells)

-> Massive Blue Hydrogen production requires significant maturation of CO2 

storage capacity -> within reach, but step-up of activities required!

50 years of Operation

50 Giga Tons total Capacity

Northern Lights is 5 Mill T/yr
200x Northern Lights needed! !




