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Spare slides

Useful Transport Energy
from Renewable Electricity
(U. Bossel,  2006)

Renewable AC Electricity

100 kWh

H2 Compression

(90%) � 64kWh

H2 Transport/Transfer

(80%) � 51kWh

Fuel Cell

(50%) � 26kWh

Electric vehicle

(90%) � 23kWh

AC via grid transmission

(90%) � 90kWh

AC-DC conversion and 

battery charging

(85%) � 77kWh

Electric vehicle with 

regenerative braking

(90%) � 69kWh

AC-DC Conversion

(95%) � 95kWh

Electrolysis

(75%) � 71kWh

H2 Liquefaction

(65%) � 46kWh

H2 Transport/Transfer

(90%) � 42kWh

Fuel Cell

(50%) � 21kWh

Electric vehicle

(90%) � 19kWh

* Ignores boil-off: 

3-4% per day; 50% 

in 2 weeks

* Ignores leakage

Tank to 

Wheel 

efficiency 

looks 

good 

≈45%



Useful Transport Energy from Biofuel

Bio Methane

100 kWh

Steam Methane Reforming

(90%) � 90kWh (HCV)

H2 Compression

(90%) � 81kWh

H2 Transport/Transfer

(80%) � 65kWh

Fuel Cell

(50%) � 32kWh

Electric vehicle

(90%) � 29kWh

CO2

CCS?

CH4

Compress & Transport

(95%) � 95kWh

Hybrid vehicle with gas engine

(45%) � 43kWh

Cancelled by

George Osborne

Nov 2015

(10% EU target for 

biofuels 2020+)


