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Hawaii Island: An Ideal 
Location to Demonstrate 

NH3  Applications 

Guy Toyama 
H2 Technologies, Inc. 



Hawai’i	
  has	
  no	
  indigenous	
  sources	
  of	
  	
  
Fossil	
  Fuels:	
  Coal,	
  Oil	
  or	
  Natural	
  Gas	
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State of Hawaii 
 Remote & Isolated   

Dependant 

•  Hawaii imports 90% of its 
energy 

~  Coal  7%  
~  Petroleum   83% 

•  Indigenous sources - 10% 
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Isolated 
•  2400 miles to nearest major 

landmass 
•  No Electricity grid 

Renewable 
10% 

Oil 
83% 

Coal 
7% 

Energy In State of Hawaii 
By Primary Source % 



Hawaii’s	
  Historic	
  Dependence	
  on	
  Fossil	
  Fuels	
  
Primary	
  Energy	
  Sources	
  in	
  Hawaii,	
  1970-­‐2008	
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Economic Cost for Hawai’i Island  

2010 Estimate 



How is primary energy being used on the Island?  





Hawaii	
  –	
  ExisKng	
  Renewable	
  
•  269	
  MW	
  capacity	
  
•  203	
  MW	
  peak	
  demand	
  
•  70	
  MW	
  off-­‐peak	
  baseload	
  

•  Puna	
  Geothermal	
  –	
  38	
  MW	
  
•  Sopogy	
  (CSP)	
  –	
  500kw	
  -­‐	
  NELHA	
  
•  SolFocus	
  (CPV)	
  –	
  TBD	
  -­‐	
  NELHA	
  
•  Hawi	
  –	
  10.5	
  Wind	
  –	
  Upolu	
  Point	
  
•  Pakini	
  Nui	
  –	
  20.5	
  MW	
  Wind	
  –	
  S	
  Point	
  
•  Lalamilo	
  Wind	
  –	
  1.2	
  MW	
  –	
  Waimea	
  
•  Puueo	
  Hydro	
  –	
  3.25	
  MW	
  –	
  Wailuku	
  
•  Waiau	
  Hydro	
  –	
  1.1	
  MW	
  –	
  Wailuku	
  	
  
•  Wailuku	
  River	
  Hydro	
  –	
  12.1	
  MW	
  	
  	
  
•  Cellana	
  –	
  Biofuel	
  TBD	
  –	
  NELHA	
  
•  Small	
  Hydro	
  –	
  300	
  KW	
  –	
  Various	
  
•  Distributed	
  Solar	
  Thermal	
  –	
  13GWh	
  
•  Distributed	
  PV	
  –	
  7.5	
  MW+	
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The Island of Hawai’i 

•   Large land mass 
•   Low Population    
    Density 
•   Large area of high  
    quality wind 
•   800+MW of  
    Geothermal potential 
•   Ample hydro-electric  
    potential 
•  Tourism economy 
•  We go to bed early! 
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Areas of Available Geothermal Energy=438MW 
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Geothermal + Wind + Hydro 
[off-peak hours] 

= 
Curtailment = Waste 

↓ 
Curtailment = Fuel 
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Ocean	
  Corridor	
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•  FloaKng	
  Plant	
  Ships	
  
•  Large	
  Scale	
  for	
  
Commercial	
  
ProducKon	
  

•  100+	
  MW	
  capacity	
  

•  Electrical	
  Source	
  for	
  
NH3	
  ProducKon	
  



Where	
  can	
  I	
  buy	
  a	
  
hydrogen	
  vehicle??	
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Plowing	
  the	
  way	
  to	
  the	
  Hydrogen	
  
Economy	
  in	
  Hawaii	
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Ammonia Production 
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Electrolyzer Off-peak 
Electricity 
~18 h/day 

H2 Buffer 
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NH3 Staging 
H2 

V-PSA  Electricity 
24 h/day 

N2 

NH3 NH3 

NOTE: Direct-DC power coupling would improve efficiency of production and 
reduce cost.  DC power opportunity has to be evaluated.  

Electricity 
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Immediate Demand for Ammonia in 
Hawaii 

HC&S 6.8 T/D of Urea 
↓ 

3.8 T/D of NH3 

Analyst est. to be 9-10 T/D of NH3 
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Hydrogen Infrastructure – Renewable H2 

NELHA: OTEC H2 

Hamakua: Biomass H2 

Hilo: Hydro H2 

Puna: Geothermal H2 

South Point: Wind H2 

Hawi: Wind H2 



Ford	
  Shucle	
  Van	
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•  Engine 225 hp  
•  12 passengers + driver 
•  Compressed hydrogen – 5,000 psi 
•  Range – 150 miles 



Hydrogen	
  Infrastructure	
  and	
  
Vehicles	
  coming	
  soon.	
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SUMMARY	
  
	
  	
  Hawai’i	
  Island,	
  a	
  Living	
  Laboratory	
  

– Millions	
  of	
  visitors	
  from	
  all	
  over	
  the	
  world	
  

– Perfect	
  stage	
  for	
  branding	
  &	
  demonstraKng	
  
the	
  triple	
  uses	
  of	
  NH3	
  for	
  ferKlizer,	
  
transportaKon	
  	
  fuel	
  and	
  energy	
  carrier	
  

– Perfect	
  stage	
  to	
  prove	
  the	
  safety	
  of	
  NH3	
  
– LET’S	
  	
  WORK	
  TOGETHER!	
  	
  We	
  need	
  to:	
  
	
  	
  	
  	
  	
  a.	
  Demonstrate	
  running	
  a	
  vehicle	
  
	
  	
  	
  	
  	
  b.	
  Run	
  a	
  generator	
  or	
  fuel	
  cell	
  

	
  	
  	
  	
  	
  c.	
  	
  Use	
  NH3	
  as	
  a	
  ferKlizer	
  at	
  a	
  farm	
  



Support	
  from	
  Government,	
  
Industry	
  and	
  Economic	
  Dev	
  Boards	
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PotenEally	
  Large	
  
Customer	
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HFuel	
  Trolleys!	
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