
www.lbst.de
1

Primary Energy for the
Production of Hydrogen

J. Schindler, R. Wurster, M. Zerta, V. Blandow and W. Zittel
Ludwig-Bölkow-Systemtechnik

http://www.lbst.de



www.lbst.de
2

World Oil Production
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Completely unrealistic 
to be covered in time 
from easy to produce 
oil resources

1-3 years to peak

Supply Situation: Oil, Natural Gas, Coal, Nuclear and Renewables (1)
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non-conventional oil production from tar sands in Canada

Supply Situation: Oil, Natural Gas, Coal, Nuclear and Renewables (1)
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Future Oil Production as seen by the International Energy Agency

Based on 1000 Gb
reserves-6.3%p.yr.

Enhanced oil
recovery –
experience from
25 years

Yet to find!

Between 2003 and 2010: 30 – 45 Mb/d additional production capacity !?

Non-conven-
tional oil

Source: IEA 2004
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World Natural Gas Production
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± 20 years to peak

Supply Situation: Oil, Natural Gas, Coal, Nuclear and Renewables (2)

Source: Data - IHS Energy, BP 2005
Forecast - LBST 2005 (based on ASPO scenario)
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Data source: Historical Data BP Statistical Review of World Energy, BGR
Scenario: LBST 2005

World Coal Supply – History and Two Scenarios

Supply Situation: Oil, Natural Gas, Coal Nuclear and Renewables (3)
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Data source: ECOFYS 2004

Carbon caputure and storage from fossil energy use

Supply Situation: Oil, Natural Gas, Coal Nuclear and Renewables (3)
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World Nuclear Power Plant Capacities
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Supply Situation: Oil, Natural Gas, Coal, Nuclear and Renewables (4)

These build-up 
efforts are not 
visible anywhere

!
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Uranium for Nuclear weapons
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Storage
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Year

Specu-
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Reasonable additional assured resources at US $80/kg
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67%

33%

Data source: BGR 2003

Nuclear Power - World Uranium Resources

For more detail see also:
http://www.lbst.de/publications/studies__e/2006EWG-uranium__e.html
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LBST – AWEO 2005

World electricity production from renewable energy sources in 2030

Source: LBST - “Alternative World Energy Outlook 2005”
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Forecasts 1998-2002 by IEA and Greenpeace on Wind Power Capacities
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Contribution of Renewable Energy Sources and Use
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Yield of per ha and year for different transportation fuels
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Assumptions H2:

• Area occupied with PV: 33%

• Solar irradiation: 900 kWh/(m2 yr)

• Efficiency PV modules: 15%

• Performance Ratio: 75%
• Efficiency CGH2 supply: 60%
• Efficiency LH2 supply: 54%

• 2.4 wind turbines/km2

• 2000 kW/wind turbine

• Equivalent full load period WT: 1800 h/yr
*) *)

*) more than 99% of the land area can still 
be used for other purposes e.g. agriculture

Source: LBST
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Number of passenger vehicles (hybrid) which can be supplied per ha
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Source: LBST
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Cost reduction of renewables
Electricity generation costs versus installation capacity

59 GW windpower installed in 2005

~ 200 GW windpower in 2010
~ 2000 GW windpower in 2025

(scenario “Windforce 12”)
[EWEA, May 2004]

5 GW PV installed in 2005

200 GW PV in 2020
(scenario “SEE”)

[Nitsch et al. 2005]

775 GW PV in 2030
(scenario “SEE”)

[Nitsch et al. 2005]
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Fuel costs “Well-to-Tank”
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Fuel costs versus GHG emissions “Well-to-Wheel”
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