Sandia National Laboratories

Hydrogen Futures Simulation Model (H2Sim)

The Hydrogen Futures Simulation Model (H2Sim) is a user-friendly, high-level dynamic simulation model that calculates the production, storage, delivery, and end use costs associated with a future hydrogen economy.  The model allows the user to conduct detailed analysis on key assumptions.  Likely users of this model include executives and staff in the Congress, the Administration and private industry (car manufacturers, hydrogen production and transport companies).  The model seeks to improve understanding of the economic viability and emission trade-offs of all stages of potential hydrogen pathways.

Key features of the model include:

· Written in Powersim Studio Enterprise 2007, a dynamic simulation software package, and runs on a laptop. 

· Hydrogen production options include:  steam methane reformation (SMR), coal gasification, electrolysis, thermochemical heat (nuclear or concentrated solar power(CSP)), and noncatalytic partial oxidation (NPO).

· Storage options include:  underground, tanks (gaseous or liquefied), or metal hydrides. 

· Delivery options include:  truck (gaseous or liquefied), rail, ship, or pipeline.

· Includes details on several end use vehicles:  internal combustion engines (ICE), fuel cell (FCV), direct hydrogen combustion (H2Hybrid), hybrid, and electric.

· Easy to use screens that allow the user to explore "What-if?" questions, such as:   

· At what natural gas price does SMR become the cheapest method of hydrogen production?
· At what production rate and delivery distance does pipeline delivery of hydrogen become cheaper than small-scale truck delivery? 

· If the fuel cell vehicle (FCV) is 2.5 times more efficient than current vehicles, can it be cost competitive?  
· Could hydrogen produced from off-peak electricity at 1 cent/kWh compete with gasoline?  
A representative production and end use screen are shown on the next page.  The reformation production screen shows the projected results for all production methods using the default assumptions of H2Sim.  The representative end use screen (FCV) shows estimated operating costs and resulting carbon emissions for the vehicles in H2Sim.  Both screens show the level of detail that the user can alter.  

For additional information, please contact

Arnold Baker (505-284-4462) or Thomas Drennen (315-781-3419).
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