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1 respectfully request that f juse Bill 9, Hydrogen Energy Research Program, be 
scheduled for hearing in the House Committee on Community and Regional Affairs at 
your earliest possible convenience. 1 have attached a sponsor statement, and background 
information.
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House Bill 9 establishes a hydrogen energy partnership within the Department of 
Community and Economic Development. The partnership is tasked with facilitating the 
development of a hydrogen fuel industry in Alaska.

Hawaii has already established a similar commission in preparation for potentially using 
their geothermal energy resource for producing hydrogen for dispersal throughout the 
Pacific Rim. If Alaska is going to remain competitive in the field of energy in the United 
States and throughout the world, we must prepare for the possibility that hydrogen will 
become a viable fuel.

House Bill 9 addresses this eventuality and establishes the structure nece:sary for the 
State of Alaska to accept funding for a hydrogen project in the state.

E-mail: Representativc_Harry_Crawford@legis.state.ak.us
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Fuel Cells Provide Reliable Power to U.S. Postal Service 
Facility in Anchorage, Alaska
Combined heat and power project provides reliable power at reduced cost

"Fuel cells solved a handful of problems."

Overview
W o r k i n g  t o g e t h e r ,  t h e  U .S .  P o s t a l  S e r v i c e  

( U S P S )  a n d  C h u g a c h  E l e c t r i c  A s s o c i a t i o n ,  

p a r t n e r i n g  w i t h  t h e  D e p a r t m e n t  o f  D e f e n s e  

( D O D ) ,  D e p a r tm e n t  o f  E n e ig y  ( D O E ) ,  U S  A r m y  

C o r p s  o f  E n g in e e r s  C o n s t r u c t i o n  E n g in e e r i n g  

R e s e a r c h  L a b o r a to r i e s  ( U S A  C E R L ) ,  E le c t r i c  

P o w e r  R e s e a r c h  I n s t i tu te  ( E P R I ) ,  a n d  N a t io n a l  

R u r a l  E l e c t r i c  C o o p e r a t i v e  A s s o c i a t i o n  

( N R E C A ) ,  d e v e l o p e d  a n d  in s ta l l e d  o n e  o f  th e  

la r g e s t  fu e l  c e l l  in s ta l l a t io n s  in th e  w o r ld .

T h e  o n e - m e g a w a l l  fu e l  c e l l  c o m b in e d  h e a t  a n d  

p o w e r  p l a n t  s i t s  b e h i n d  th e  A n c h o r a g e  U .S .  

P o s ta l  S e r v ic e  M a i l  P r o c e s s in g  a n d  D is t r ib u t io n  

F a c il i ty .  C h u g a c h  E le c t r i c  o w n s ,  o p e r a te s ,  a n d  

m a in ta in s  th e  tu e l  c e l l  p o w e r  p la n t ,  w h ic h  p r o ­

v id e s  c le a n ,  r e l ia b le  p o w e r  to  th e  U S P S  fa c ili ty . 

In  a d d i t io n ,  h e a t  r e c o v e r e d  f ro m  th e  fu e l c e l ls ,  in  

th e  f o r m  o f  h o t  w a te r ,  is  u s e d  to  h e a t  th e  U S P S  

M a i l  P r o c e s s i n g  a n d  D i s t r i b u t io n  F a c i l i ty .  B y  

ta k in g  a  le a d e r s h ip  ro le ,  th e  U S P S  w il l  s a v e  o v e r  

$ 8 0 0 , 0 0 0  in  e l e c t r i c i t y  a n d  n a t u r a l  g a s  

c o s t s  o v e r  t h e  5 ' / 2 - y e a r  c o n t r a c t  t e r m  w i t h  

C h u g a c h  E le c tr ic .

— Cathe Grosshandler, Alaska District 
Environmental Coordinator, U.S. Postal Service

Background
T h e  U .S .  P o s ta l  S e r v i c e  M a i l  P r o c e s s i n g  a n d  

D is t r ib u t io n  F a c il i ty ,  a d ja c e n t  to  th e  A n c h o r a g e  

I n te r n a t io n a !  A i r p o r t ,  s e r v e s  a s  th e  p o s ta l  h u b  

fo r  a ii  o f  A la s k a .  T h e  f a c i l i ty  p r o c e s s e s ,  o n  a v e r ­

a g e ,  o v e r  o n e  m il l io n  p ie c e s  o f  m a il  e v e r y  d a y ,

o p e r a t in g  2 4  h o u r s  p e r  d a y , 3 6 5  d a y s  p e r  

y e a r . A n n u a l  e n e r g y  c o s t s  f o r  th e  2 7 0 ,0 0 0 -  

s q u a r e - f o o t  f a c i l i t y  e x c e e d e d  $ 3 0 0 , 0 0 0  

f o r  e le c t r ic i ty  a n d  $ 3 5 ,0 0 0  fo r  n a tu ra l  g a s .

T h e  fa c i l i ty  f a c e d  a  s e r i e s  o f  i s s u e s  th a t  r e e d e d  

to  b e  a d d r e s s e d .  T o  m e e t  n e w  e n v i r o n m e n t a l  

c o d e s ,  th e  fa c i l i ty  n e e d e d  to  u p g r a d e  a n  e x is t in g  

u n d e r g r o u n d  fu e l  o i l  t a n k  s e r v in g  th e  f a c i l i t y ’s 

6 0 0 - k W  e m e r g e n c y  g e n e ra to r .  A s  a  r e s u l t  o f  a n  

e x p a n s io n  to  th e  f a c i l i ty  a n d  a d d in g  n e w  o p t ic a l  

m a i l  p r o c e s s in g  e q u ip m e n t ,  th e  f a c i l i t y ’s  p e a k  

e le c tr ic  d e m a n d  h a d  g r o w n  la r g e r  th a n  d ie  e x is t in g  

e m e r g e n c y  g e n e r a to r  c o u ld  s u p p o r t .  U p g r a d e s  

w e r e  a l s o  n e e d e d  to  th e  U P S  ( u n i n t e r r u p t i b l e  

p o w e r  s u p p ly ) .  In  a d d i t i o n ,  th e  t w o  8 0 - h o r s e -  

p o w e r  b o i le r s  ( 2 ,7 0 0 ,0 0 0  B tu /h ) ,  w h ic h  h e a t  th e  

fa c ili ty , a l s o  n e e d e d  s o m e  im p r o v e m e n ts .

The Mud Processing anil Distribution Facilits, adjacent 
to the Anchorage International Airport, is kev to the 
Alaska mail system.

R a th e r  t h a n  s o lv in g  e a c h  i s s u e  s e p a r a t e ly ,  th e  

D i s t r i c t  E n v i r o n m e n ta l  C o o r d i n a t o r  w a n t e d  a  

c o m p r e h e n s iv e  s o lu t io n .  T h e  a n s w e r  s e e m e d  to  

lie  in  a  h ig h ly  re l ia b le ,  h ig h ly  e f f ic ie n t  c o m b in e d  

h e a t  a n d  p o w e r  p la n t .
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Set attains! the Chugach Mountains, five fuel cells supply reliable anti clean power to the 
I ISPS facility.

Project Summary
In i t ia lly ,  a  c o m b in e d  h e a t  a n d  p o w e r  

p la n t  u s in g  n a tu r a l  g a s  e n g in e  g e n e r a ­

to r s  w a s  p r o p o s e d .  H o w e v e r ,  a f t e r  

a t t e n d in g  a  lo c a l  e n e r g y  t e c h n o l o g y  

sh o w , th e  U S P S  b e g a n  to  c o n s i d e r  fu e l 

ce lls . B y  c o in c id e n c e  C h u g a c h  E le c t r i c  

A s s o c ia t io n ,  th e  s e r v in g  e le c t r ic  u til i ty , 

w a s  d e v e lo p in g  e x p e r t i s e  in  fu e l c e l l  

t e c h n o lo g y  a n d  s u p p o r t e d  th e  U S P S  

in te re s t  in  th e  e m e r g in g  te c h n o lo g y .

F u e l  c e l l s  p r o d u c e  e le c t r ic i ty  th r o u g h  

a n  e le c t r o c h e m ic a l  r e a c t io n  r a th e r  th a n  

c o m b u s t i o n .  W h i l e  m o r e  e x p e n s i v e  

th a n  c o n v e n t i o n a l  p o w e r  g e n e r a t i n g  

e q u ip m e n t ,  fu e l c e l l s  p r o v id e  e f f ic ie n t ,  

r e l i a b l e  p o w e r  w i t h  m in i m a l  e m i s ­

s io n s .  ( F o r  m o r e  i n f o r m a t io n  o n  fu e l 

c e l ls ,  s e e  F E M P ’s  F e d e r a l  T e c h n o lo g y  

A le r t ,  “ N a t u r a l  G a s  F u e l  C e l l s , ”  a t  

h t t p : / / w w w . e r e n . d o e . g o v / f e m p /  

p r o d te c h / f e d _ te c h a le r t , h tm l . )

T o  in c r e a s e  o v e r a l l  r e lia b i l i ty ,  th e  c o m ­

b in e d  h e a l  a n d  p o w e r  p la n t  c o n s i s t s  o f  

f iv e  fu e l  c e l l s  w i th  r o o m  fo r  a  fu tu re  

s ix th  u n it.  T h u s ,  th e  s y s te m  c a n  m e e t  

th e  f a c i l i t y ’s p e a k  8 0 ( ) - k W  d e m a n d  

e v e n  w h e n  o n e  fu e l c e l l  is  o f f - l in e .  T h e  

r e s u l t i n g  o n e - m e g a w a t t  ( 1 ,0 0 0 - k W )  

c o m b in e d  h e a t  a n d  p o w e r  p la n t  c o n ­

s is ts  o f  f iv e  fu e l  c e l l s ,  a  n i t r o g e n  ta n k , 

h e a t  r e c o v e r y  e q u i p m e n t ,  a  p u m p  

h o u s e ,  a n d  th e  s i te  m a n a g e m e n t  s y s ­

te m  ( S M S ) .

T h e  fu e l c e l ls ,  m a n u f a c tu r e d  b y  In te r ­

n a t i o n a l  F u e l  C e l l s ,  I n c .  ( f o r m e r l y  

0 N S 1 ) ,  a r e  r a te d  a t  2 0 0  k W  e a c h  a n d  a re  

fu e le d  b y  n a tu ra l  g a s .  N i t r o g e n  is  u s e d  

to  p u r g e  th e  fu e l c e l l s  d u r in g  s ta r tu p  

a n d  s h u td o w n  c y c le s .  T h e  p u m p  h o u s e  

is u s e d  to  m o v e  th e  h e a t  g e n e r a te d  b y  

th e  fu e l c e l l s  to  e i t h e r  th e  fa c i l i ty  fo r  

s p a c e  h e a t in g  o r  to  th e  c o o l in g  m o d ­

u le s , w h e r e  th e  e x c e s s  h e a t  is re je c te d .

W h a t  m a k e s  th e  s y s te m  a  s u c c e s s  is  

th e  s i te  m a n a g e m e n t  s y s te m .  T h e  S M S

i n c l u d e s  f u e l  c e l l  lo a d  c o n t r o l ,  g r id  

i n t e r c o n n e c t i o n ,  a n d  a  h i g h - s p e e d  

s w i t c h in g  s y s te m .  T h e  S M S  a l l o w s  

th e  m u l t i p l e  fu e l  c e l l  s y s te m  to  t r a n s ­

f e r  b e t w e e n  g r i d - p a r a l l e l  a n d  g r i d -  

i n d e p e n d e n t  in  u n d e r  4  m i l l i s e c o n d s  

( 'A  c y c l e  in  a  6 0 - H z  s y s t e m ) ,  f a s t  

e n o u g h  th a t  th e  h ig h ly  s e n s i t iv e  c o m ­

p u te r  s y s te m s  in  th e  U S P S  f a c i l i ty  a r e  

n o t  i n te r r u p te d  b y  th e  t r a n s f e r .  N o r ­

m a l ly ,  th e  fu e l c e l l s  o p e r a te  in  p a r a l le l  

w i th  th e  C h u g a c h  e le c t r ic  g r id .  E x c e s s  

p o w e r  g e n e r a te d  b y  th e  fu e l c e l l s  f lo w s  

o u t  in to  th e  C h u g a c h  g r id .  H o w e v e r ,  

in  t h e  c a s e  o f  a  g r i d  o u t a g e ,  t h e  

S M S  i d e n t i f i e s  th e  o u t a g e ,  i s o l a t e s  

th e  U S P S  f a c i l i ty  f r o m  th e  g r id  a n d  

a l lo w s  th e  fu e l  c e l l s  to  t r a n s f e r  to  g r id -  

i n d e p e n d e n t  m o d e  s e a m l e s s l y .  T h e  

S M S  w a s  d e v e lo p e d  u n d e r  th is  p r o je c t  

b u t  is  n o w  c o m m e r c ia l ly  a v a i la b le  a n d  

b e in g  s p e c i f i e d  f o r  u s e  in  o t h e r  fu e l  

c e l l  p o w e r  s y s te m s .

T h e  e n t i r e  p r o j e c t  c o s t  $ 5 .5  m i l l io n ,  

i n c l u d i n g  th e  r e s e a r c h  a n d  d e v e l o p ­

m e n t  f o r  th e  S M S .  F u n d i n g  f o r  th e  

p r o j e c t  c a m e  f r o m  th e  m a n y  p a r tn e r s  

in v o lv e d  in  th e  e f fo r t .  W h a t  m a d e  th e  

p r o je c t  w o r k  e c o n o m ic a l ly  fo r  th e  U .S . 

P o s ta l  S e r v i c e  is  a  s p e c ia l  c o n t r a c t  

b e t w e e n  t h e  U S P S  a n d  C h u g a c h

E le c t r ic .  C h u g a c h  E le c t r ic  o w n s ,  o p e r ­

a te s ,  a n d  m a in ta in s  th e  fu e l c e l l  p o w e r  

p la n t ,  w h ic h  is  l o c a te d  o n  th e  U S P S  

p r o p e r ty .  T h e  p la n t  is  r e m o te ly  o p e r ­

a te d  b y  C h u g a c h  E le c t r i c .  T h e  o n ly  

c o s t  to  th e  U S P S  w a s  th e  $1  m il l io n  

u p - f r o n t  c o s t  a s  p a r t  o f  a  5 ' /2- y e a r  c o n ­

t r a c t  fo r  b a s e l in e  e le c t r ic a l  s e rv ic e .  In  

r e tu r n ,  C h u g a c h  E le c t r ic  p r o v id e s  e le c ­

t r ic i ty  to  th e  m a i l  p r o c e s s in g  fa c i l i ty  fo r  

th e  5  7 2 -y e a r  te rm . I f  e le c t r ic i ty  r e q u i r e ­

m e n ts  a t  th e  U S P S  fa c i li ty  g r o w  a b o v e  

t h e  s e t  b a s e l i n e ,  w h i c h  t h e  U S P S  

b e l i e v e s  is  u n l ik e ly ,  a d d it io n a l  e le c t r i c ­

ity  is  p u r c h a s e d  a t s t a n d a r d  ra te s .

In  a d d i t io n ,  th e  U S P S  fa c i l i ty  o w n s  th e  

u s e  o f  th e  h e a t  r e c o v e r e d  f ro m  th e  fu e l 

c e l ls .  H e a t  e n e r g y  f r o m  th e  fu e l c e l ls  is  

a v a i l a b l e  in  th e  f o r m  o f  h o t  w a t e r  a i  

tw o  te m p e ra tu r e s :  2 4 0 ° F  a n d  1 40°F . A t  

th is  t im e ,  th e  h ig h e r  t e m p e ra tu r e  w a te r  

is  u s e d  f o r  h e a t i n g  th e  f a c i l i ty .  T h e  

l o w e r  t e m p e r a t u r e  h e a t  i s  r e j e c t e d  

th r o u g h  th e  c o o l in g  m o d u le s .

Benefits
T h e  f u e l  c e l l  C H P  p l a n t  p r o v i d e s  a  

n u m b e r  o f  b e n e f i ts  to  th e  U S P S . T h e  

m o s t  s ig n i f ic a n t  b e n e f i t  h a s  b e e n  th e  

in c r e a s e d  r e l ia b i l i ty  o f  e le c t r ic  s e rv ic e .

http://www.eren.doe.gov/femp/
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Restarting the mail processing equip­
ment after a power outage requires a 
significant level of effort The increased 
reliability results in fewer power out­
ages, thereby avoiding unscheduled 
shutdowns and restarts. The fuel cell 
and SMS have worked flawlessly since 
commissioned. In fact the week before 
Christmas, on one of the busiest days 
of the year, construction at the airport 
caused a local power outage. The entire 
area was without power for over 4 hours. 
All, except the U.S. Postal Service, 
that is. The SMS system automatically 
switched the facility to operate grid- 
independent with no interruption. The 
USPS facility went on to set records, 
processing over 1.4 million letters and 
parcels that day, while the neighbors 
were sitting in the dark.

While the combined heat and power 
project does not reduce electricity con­
sumption at the USPS facility, it does 
significantly reduce USPS energy 
costs. The contract between the USPS

and Chugach Electric provides baseline 
electrical service to the USPS facility 
for 5'/: years at a cost of $1 million. 
Previously, electricity for the USPS 
facility averaged ewer 5300,000 per year.

Heat recovered from the fuel cells is 
being used for space heating in the 
mail processing facility, thereby dis­
placing the load on die original boiler 
heating system. In fact, savings have 
exceeded the original estimate. Ini­
tially, it was determined that the fuel 
cell heat energy could meet around 
50% of the total facility "pace heating 
needs. During the first year of opera­
tion, die heat recovered has satisfied all 
the space healing needs. Although die 
winter of 2000-2001 was milder dian 
average, heat recovered from the fuel 
cells has exceeded expectations.

Some capital cost reductions were also 
achieved. The demonstrated reliability 
of the fuel cell and site management sys­
tem has eliminated the need to upgrade

the existing emergency generator. 
However, the old 1000-gallon, single­
wall, below-grade fuel oil tank still 
needed to be replaced. A new dual­
wall, 500-gallon, above-ground fuel 
oil tank was determined to be suffi­
cient because of the increased reliability 
of the new power supply system. In 
addition to the cost reduction from the 
less expensive, smaller tank, the envi­
ronmental code features were also less 
expensive for the smaller tank size. 
Avoiding the need to upgrade the 
emergency generator and installing a 
smaller fuel oil tank saved the USPS 
an estimated $500,000 in capital costs.

Lessons Learned
The USPS recommends that any site 
thinking about a similar project should 
consider the following:

• Projects of this nature require 
“champions.” Each of the parties 
involved in the project recognized 
the value of local chan.pions who 
could think outside the box, over­
come barriers, and push the project 
through.

• Consult with the local utility, DOE 
regional office, and other organi­
zations to investigate potential 
partnerships. Both the USPS and 
Chugach Electric Association 
believe a more effective solution 
was achieved as a result of the 
partnership.

• Take a holistic approach to solving 
facility needs. The USPS had to 
address a series of issues. Although 
each facility need could have been 
solved individually, the fuel cell 
combined heat and power plant 
solved several of the needs simulta­
neously and at a lower cost.

Heat recovered from the Juel cells offsets Iwal supplied by the boiler system. The boilers 
see re not needed during the winter o f 2<X)( 1-20(11.
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Being the largest fuel cell installation of its time 
made this a distinctive installation. However, it 
will not remain unique. The development of the 
SMS will lead to more multi-i nit fuel cell power 
plants with high-speed reliabi' ty.

Looking Ahead
The USPS facility is looking lor additional uses 
for the heat recovered from the fuel cells. While 
the high temperature heat n covered is perfect for 
space heating, there is .till significant heat 
energy available at 140°F. which has yet to be 
utilized. The USPS is still investigating several 
potential uses for this valuable heat energy.

The SMS has additional capabilities that the. 
USPS may use in the future. In addition to control­
ling fuel cell operation, ne SMS is also 
capable of controlling peak electrical demand 
through load shedding. This feature could be used 
to prevent overloading die power plant when the 
electric grid is down and the fuel cells are operat­
ing independent of the electric grid. The ability to 
load shed while operating grid-independent 
could prevent a shutdown of the fuel cell power 
plant as a result of an overload condition.

At the end of the contract period, the USPS and 
Chugach Electric will renegotiate the future of 
the fuel cell combined heat and power plant. No 
one knows what the future may bring, but all 
agree the project has been a success.
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Hydrogen cars-Key text

Rising petro l prices and diminishing o il supplies may drive motorists to 
demand alternative fonns o f  fue l -  such as hydrogen.

BACK TO
n L  You will get more from this topic If you have mastered the basics of en.ergy - this link will 

f  take you to an annotated list of sites with helpful background information.

BASICS

Printer-friendly version of complete topic

Com petitors in the men's and wom en's marathons at the 2000  Sydney  
O lym pics had an exciting glim pse o f  the future. The pace veh icle  that led 
them round the 42-kilom ctre circuit looked like a typical fam ily w agon, but 
looks were deceptive. Under the bonnet was a stack o f  fuel cells, not an 
internal com bustion engine. And as the car glided silently forward it em itted  
no sm elly fum es or greenhouse gases -  just a little water vapour.

The car was powered by hydrogen, the sim plest and m ost abundant o f  all 
chem ical d em en ts. The fuel cells under the bonnet converted the hydrogen  
directly into electricity.

Many experts think hydrogen w ill replace petrol, diesel and natural gas as the 
main fuel for cars, buses and trucks over the next few  decades. Already car 
manufacturers around the world have invested biliions o f  dollars in research 
and developm ent.

The advantages o f  hydrogen are enormous: no more sm og-form ing exhaust 
gases, no more carbon dioxide em issions that contribute to global warming, 
no more worries about dim inishing oil supplies and rising prices.

But som e tricky questions need to be answered before m ass-produced  
hydrogen cars start appearing on the streets:

• Where will the hydrogen com e from?
• H ow w ill motorists fill up?
• How w ill cars store the fuel?

And there’s also the question o f  how best to tap the energy in the fuel for

http://www.science.org.au/nova/063/063key.htm
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good on-road performance.

T h e  ch o ice  -  c o m b u s tio n  o r  fu e l ce lls?

T w o kinds o f engines can use hydrogen as a fuel -  those that have an internal 
com bustion engine converted to use hydrogen and those that are made up o f  a 
stack o f  fuel cells.

Internal combustion engines
Internal com bustion engines have powered cars since they first began to 
replace horse-drawn carriages more than ICO years ago. T hese engines can be 
converted to run on a variety o f  fuels, including hydrogen. W hen hydrogen  
hum s, the only by-product is water -  not the polluting cocktail given o ff  by 
burning petrol and other fossil fuels.

BM W  successfu lly  demonstrated this technology in a fleet o f  15 sedans used 
to ferry people to and from EXPO 2000, the world fair in Hanover, Germany. 
The fact that no major changes need to be made to the basic internal 
com bustion engine design is a major attraction.

Fuel cell engines
H ow ever, most car makers think that fuel cells powering an electric motor 
offer a better alternative. Electric cars are hardly a new idea, but the need to 

charge heavy stacks o f  batteries after relat vely short journeys has stopped  
them becom ing popular. N ow  fuel cells have made electric cars practical.

U nlike batteries, w hich store electricity, fuel cells make electricity as they go. 
Recent developm ents in technology have greatly increased the amount o f  
power that a stack o f  cells -  small enough to fit under a car’s bonnet -  can 
provide. This has opened up the prospect o f  non-polluting electric cars with 
the levels o f  performance w e expect from conventional vehicles.

Fuel cell technology sounds sim ple. The hydrogen fuel reacts with oxygen  
from the air to produce water and electricity -  the reverse o f  the fam iliar 
electrolysis process that releases oxygen and hydrogen from water. In reality 
it’s much more com plicated. Box 1 outlines how fuel cells w ill power our 
cars.

The big advantage o f  a fuel cell engine over an internal com bustion engine  
running on hydrogen is its greater efficiency. The sam e amount o f  hydrogen 
will take a fuel cell car at least tw ice as far as one with a converted internal 
com bustion engine.

http://www.scicnce.org.au/nova/06J/063key.htm 1/11/2005
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F ill ke r  u p  p lease

H ydrogen has many advantages as a fuel for vehicles, but a big disadvantage  
is that it is difficult to store. This is because at normal temperatures hydrogen  
is a gas. The hydrogen must be packed tightly into a car’s tank, otherw ise a 
filling stop w ill be needed every few  kilom etres.

The obvious solution is to strongly com press the hydrogen, or liquefy it. 
H ow ever, large am ounts o f  energy are needed for this -  an estim ated 2 0 -4 0  
per cent o f the energy content o f  the fuel. A lso , tanks designed to hold  
hydrogen at extrem ely high pressures, or at temperatures approaching  
absolute zero, are heavy and expensive.

A futuristic filling station kept EXPO 2000's fleet o f  converted BM W s  
runn ng. Drivers pulled up at the pump, pressed a button on their dashboard, 
and watched from inside the car as a laser-guided robotic arm connected the 
store o f  liquid hydrogen to their tank. Filling took about 3 m inutes. It was 
w ise to keep well out o f  the way -  at minus 253°C, liquid hydrogen is 
unim aginably cold.

The special insulated tanks in the BM W s held 140 litres o f  hydrogen, enough  
to drive at least 300  kilom etres. (That’s a reasonable range, although a 95 
litre tank o f  petrol would take the same cars tw ice as far.) The hydrogen- 
pow ered marathon car at the Sydney G lym pics also ran on liquid hydrogen.
Its much sm aller tank (75 litres) gave L a range o f about 40 0  kilom etres, a 
sign o f  the greater effic ien cy  o f  fuel cell ~ars.

High cost and the large amount o f  energy needed to liquefy the fuel are likely  
to be the main problem s with refuelling with liquid hydrogen. Filling up with 
com presseu hydrogen gas w ill probably prove more practical, even though it 
may reduce the distance between fills. Cars could store the hydroge- ;n high 
pressure tanks sim ilar to those used for com pressed natural g^s. Or, if current 
research proves successfu l, som e high-tech alternatives could be em ployed.

Scientists have found that various metals can absorb up to a thousand times 
their ow n volum e o f  hydrogen gas. Specially treated carbon may also hold  
large amounts. T hese discoveries could shape the fuel tanks o f  the future 
(B ox 2 ).

B u t w h e re  w ill th e  h y d ro g e n  co m e fro m ?

T here’s no risk that w e ’ll ever run out o f  hydrogen, it’s by far the moot 
plentiful elem ent in the universe. On Earth, how ever, it exists naturally only

http://www.science.org.au/nova/063/063key.htm 1/11/2005
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in chem ical com pounds, not as hydrogen gas. W ater and the main 
com ponents o f  coal, oil and natural gas are prime exam ples o f  these 
com pounds.

Natural gas currently provides m ost o f  the hydrogen used in industry. The 
relatively sim ple technology em ployed -  s te a m  re fo rm in g  -  could also  
produce hydrogen gas for cars at central plants or filling stations. 
A lternatively fuel tanks could he filled with petrol or m ethanol, with the cars 
using on-board ‘reform ers’ to generate hydrogen for their fuel cells. This 
show s prom ise as a transitional measure w hile research proceeds on the 
problem s o f  storing hydrogen.

In steam reforming the hydrocarbon fuel reacts with water at high 
temperatures to produce hydrogen gas. A major drawback is that carbon 
dioxide and sm og-causing gases such as nitrogen oxides are given o ff  too, 
although em issions per kilometre o f  car travel would be less than from petrol- 
burning vehicles.

An alternative approach now under developm ent, a u to re fo rm in g , should  
increase the attractiveness o f  on-board hydrogen production. U se o f a catalyst 
will allow  the reforming to occur at much low er temperatures -  too low  for 
the production o f  nitrogen oxides.

Water is the only potentially pollution-free source o f  hydrogen. Researchers 
are looking at new w ays o f  producing hydrogen -  using algae, bacteria or 
photovoltaic cells  to absorb sunlight and split water into hydrogen and 
oxygen. But the technology most likely to be adopted on a large scale is 
electrolysis, which uses an electric current to split water into oxygen and 
hydrogen.

Is it sa fe?

‘Rem em ber the H indenburg’ -  that’s a phrase often heard when hydrogen is 
discussed. This German passenger airship, kept aloft by hydrogen, crashed in 
flam es as it cam e in to land at Lakehurst, N ew  Jersey, U SA  in M ay 1937. 
Thirty-five people died. N ow adays helium , which can’t burn, is the gas o f  
choice for lighter-than-air craft.

Hydrogen is highly flam m able, but recent research has indicated that the 
airship’s fabric, not hydrogen, was the culprit in the Hindenburg disaster. 
Properly handled, there’s no reason to think hydrogen is any more dangerous 
as a fuel than petrol, the exp losive liquid now  carried safely in the tanks o f  
untold m illions o f  motor vehicles.

http://www.science.org.au/nova/063/063key.htm 1/11/2005
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L o o k in g  fo rw a rd

R ecent technological advances, particularly in fuel cell design, have made 
hydrogen-pow ered cars a practical proposition, and car makers expect to start 
m ass-producing them within the next decade or so. Their power and 
acceleration should match those o f  today’s petrol-powered vehicles, but they 
may have to be refuelled more often.

The best w ays to produce, distribute and store the hydrogen still have to be 
sorted out. In the short term fossil fuels may remain in demand as a hydrogen  
source. H ow ever, the idea that in the not too distant future most o f  us w ill be 
driving non-polluting cars fuelled by hydrogen from a clean, renewable  
source is no longer a flight o f  fantasy.

B oxes

1. Plenty o f  power from fuel cells

2. Alternative hydrogen storage systems  

R e la te d  Nova to p ic :

F u elling  the 21st century 
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Hawaii Hydrogen Partnerships
In 2000 the Hawaii Legislature passed a joint House-Senate 
resolution tasking the Department of Business, Economic 
Development & Tourism (DBEDT) to conduct a .easibility study to 
assess the potential for large-scale use of hydrogen, fuel cells, and 
renewable energy in Hawaii. HNEI, in collaboration with Sentech,
Inc., presented preliminary results to the Legislature in January 2001. 
The final report, “ Nurturing a Clean Energy Future in Hawaii:
Assessing the Feasibility of the Large-Scale Utilization of Hydrogen 
and Fuel Cells ]n Hawaii," was completed in Juiy 2004. In addition to 
identifying areas where hydrogen and fuel cells have the potential to 
contribute to Hawaii's energy mix, the study recommended the 
development of public-private partnerships to develop the necessary 
hydrogen infrastructure. The means to move forward with these 
partnerships was benefited by the passage of Act 283 by the 2001 
Legislature, providing initial funding for the development of hydrogen 
partnerships in Hawaii.

HNEI, in collaboration with our state energy office (DBEDT) and 
other government and industrial partners, has made significant 
progress in identifying projects and partnerships to move forward 
with the development of hydrogen infrastructure in Hawaii.
Partnerships will involve relationships with UTC Fuel Cells, Stuart 
Energy Systems, Hawaiian Electric Company, Hawaii Electric Ligh* 
Company, Sentoch, Inc., The Gas Company, Sunline Services 
Group, the California Energy Commission, and National Renewable 
Energy Laboratory. Initial successes include the establishment of the 
Hydrogen Power Park being built by HNEI with funding from the U.S.
DOE via the State Energy Partnership program. In August 2002, a 
Hydrogen Partnering Meeting, attendr-a by DOD, DOE, industry, and 
local utilities, was held on the Big Island to provide additional focus 
and coordination. The partners are actively seeking several 
multimillion-dollar systems application projects in the areas of 
hydrogen, fuel cells, and renewable energy. These projects are 
designed to take advantage of Hawaii’s unique energy situation, 
including a vast array of potential renewable energy resources and 
high costs for conventional energy. Generous State of Hawaii 
research and development tax incentives contribute ;o the positive 
climate for developing new energy technologies and products. In the 
immediate future, HNEI will also be working on the Hawaii Hydrogen 
Center for Development and Deployment of Distributed Energy 
Systems (HHC). This project will be funded by U.S. DOE and 
activities will include assessing fuels purity requirements for fuel cell 
operation, obtaining larger quantities of high purity hydrogen in 
support of fuel cell testing, evaluating the feasibility of using fuel cells 
for electricity generation, and conducting membrane testing at the

http://www.hnei.hawaii.edu/hydro.partner.asp 1/11/2005
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Hydrogen Power Park
The Hydrogen Power Park is an effort to bring hydrogen system? into 
the marketplace by establishing a hydrogen infrastructure and 
concurrently advancing the goals of the U.S. Department of Energy's 
(DOE's) hydrogen program. Project plans call for deployment and 
demonstration of an integrated system comprising electrolysis for 
hydrogen production, hydrogen storage, and a 50 to 75kW grid- 
connected fuel cell. Phase 1A has already been funded for $150,000 
and will involve design of the hydrogen production and storage 
infrastructure. Phase 1B will focus on installation of the hydrogen 
production and storage systems, and the second phase will combine 
a fuel cell with these systems.

The project is slated to be located on one of the Hawaiian Islands, 
where a renewable energy source would be used for hydrogen 
production. The entire system will be portable, so it can be tested in 
various sites on the original island or transported to other islands.
Later phases will consist of experiments for system optimization, 
market development activities, and expansion of the state's hydrogen 
outreach and education efforts.

Participants include local and national industry and government 
partners, including the California Energy Commission, Stuart Energy 
Systems, Sentech, Inc., SunLine Services Group, UTC Fuel Cells,
The Gas Company, Hawaiian Electric Company, and Hawaiian 
Electric Light Company. Funded by DOE under the State Energy 
Partnership Program, the Hawaii Department of Business, Economic 
Development & Tourism serves as the lead agency with HNEI 
serving as the implementing partner and providing technical 
coordination and support.

Contact: Richard E. Rocheleau, HNEI Director 
\  /

Hawaii Natural Energy Institute • 1680 East West Road. POST 109 • Honolulu, HI 96822 
Ph; (808) 956-8890 • Fax: (808) 956-2336 • Email: hnai8hawaii.edu

This page last updated on Thursday, December 9. 2004 
Please read the website disclaimer

H FC TF  in support o f fuel ce ll techno logy deve lopm en t.
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GM, Energy Department to develop fuel cell cars

WASHINGTON (AP) -- General Motors Corp. and the U.S. Energy Department have signed a five- 
year, S88 million deal to build a fleet of 40 hydrogen fuel vehicles, the world's largest automaker 
said Wednesday.

Under the program , GM will spend  S44 million on fuel cell vehicle dem onstration fleets in W ashington, New York, California 
and Michigan. The Energy D epartm ent will also  provide S44 million in a deal sot to expire in Septem ber, 2009.

GM also  announced  that Shell Hydrogen LLC will set up live hydrogen refueling stations in W ashington, New York, 
California and  along the E astern  seaboard .

The au tom aker said the U.S. Army at Fort Belvoir, Virginia, and  Q uantum  T echnologies in Lake Forest, California, would 
provide facilities for GM to sto re and maintain fuel cells.

Rather than gasoline, fuel cell vehicles run on the energy produced when hydrogen and  oxygen are  mixed. The only 
byproduct of a  fuel cell is water. The technology h as been  used  in experim ental vehicles and a s  a power supply for som e 
buildings.

P resident G eorge W Bush h a s  pushed  a S1.7 billion research  program to develop hydrogen a s  Am erica's next energy 
source. Within two d ecad es, Bush predicted, Americans will drive ca rs opera ted  toy hydrogen-pow ered fuel cells.

Most major au tom akers a re  developing fuel cells but say  the cost of the vehicles and a lack of fueling stations make them 
unm arketable at this time.

GM's announcem ent coincided with the National Hydrogen Association's annual conference in W ashington, w here Energy 
Secretary Sam uel Bodm an w as scheduled  to speak.

Copyright 2005 The A ssociated P ress. All righ ts reserved .T h is m ateria l m ay not be published , b roadcast, rew ritten, 
or red istribu ted .

Find th is  artic le  at:
htlp://www,cnn.conV2005/TECH/03/30/gm,fuel cells.ap/index html

f~  Check the box to include the list of links referenced in the article.
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FISCAL NOTE
S T A T E  O F  A L A S K A
2005 L E G I S L A T I V E  S E S S I O N

Revision Date/Time (Note if correction): 
Title Hydrogen Energy

Fiscal Note Number:

Bill Version

() Publish Date

Dept Affected 
'RDU

HB 9

Commerce

Sponsor
Requester

Research Program
Executive Admin and Dev (119) 

Com ponent Office of Economic Development
Crawford. Berkowitz, Ramras
House Community & Regional Affairs

Expenditures/Revenues

Component No. 

(Thousands of Dollars)

2743

Note: Amounts do not include inflation unless otherwise noted below
O PER A T IN G  EX PEN D ITU R ES FY 2006 FY 2007 FY  2008 FY  2009 FY  2010 FY  2011

Personal Services
Trave
Contractual 95.0 • • • • •

Supplies
Equipment
Land c  structures
Grants & Claims
Miscellaneous

T O T A L  O PER A T IN G 95.0 • * • * •

C A P IT A L  EX PEN D IT U R ES  j

C H A N G E  IN R E V E N U E S  (1108) 95.0 *
* * * •

FUND  S O U R C E (Thousands of Dollars)
1002 Federal Receipts
1003 GF Match
1004 GF
1005 GF/Program Receipts
1037 GF/Mental Health
1108 Statutory Designated Program Rcpts 95 0 • * * • •

TO TA L 95.0 • • * * *

Esun  ute o f any cu rren t year (FY2005) cost: 0.0
Mark th is box (X) if fund ing  for th is b ill is in c luded  in the G overno r's  FY  2006 budget proposa l: 

POSITIONS
Full-time
Part-time
Temporary

A N ALYSIS : (Attach a separate page if necessary)

This legislation creates the Hydrogen Energy Partnership to facilitate the developm ent of a hydrogen fuel industry in
Alaska. The partnership would consist of nine members and be housed in the departm ent The department is 
charged with securing federal and private funding sources to cover the costs of establishing and operating the 
partnership The departm ent does not currently have sufficient resources to actively seek  funding If funding is 
secured, the departm ent would appoint partnership members, RSA funds to the Alaska Energy Authority and begin 
to provide staff support

After FY06, federal and/or private funding sources, if obtained, would fund partnership operations and staff In the
event funds are not obtained, provisions would be repealed as  outlined in the bill

Prepared by: 
Division

Approved by: 
Agency

Albert Clough, Deputy Commissioner Phone 907-465-2500
Commerce. Community, and Economic Development 

Edgar Blatchford, Commissioner

Date/Time 4/11/05 3 45 PM

Date 4/11/2005
Com m erce, Community, and Economic Developm ent

(Revised 9/23/2004 OMB) P a g e  1 of 1



FISCAL NOTE

2005 LEGISLATIVE SESSION Bill Verrion: HB 9
() Publish Date: ____

S T A T E  O F  A L A S K A  Fiscal Note Number: _____

Revision Date/Time (Note if correction):__________________Dept. Affected_________ Commerce
Title Hydrogen Energy______________________________ RDU AIDEA (125)__________
_______________Research Program_____________________________ Component AIDEA________________
Sponsor Crawford, Berkowitz, Ramras___________________  _______________________
Reguester House Community & Regional Affairs________________Component No. 1234

Expenditures/Revenues_________________________ (Thousands of Dollars)
Note: Amounts do not include inflation unless otherwise noted . elow. _____________________
OPERATING EXPENDITURES FY 2006 FY 2007 FY 2008 FY 2009 FY 2010 FY 2011
Personal Services 
T ravel 
Contractual 
Supplies 
Eguipment 
Land & Structures 
Grants & Claims 
Miscellaneous

74.0 • • * • *

TOTAL OPERATING 74.0 * * * * *

CAPITAL EXPENDITURES

CHANGE IN REVENUES ( )

FUND SOURCE______________________    (Thousands of Dollars)
1002 Federal Receipts
1003 GF Match
1004 GF
1005 GF/Program Receipts 
1037 GF/Mental Health 
1007 Interagency Receipts

r—— — —

74 0 • • * • *

TOTAL 74.0 Ik • * • *

Estim ate of any cu rren t year (FY2005) cost: 0 0
Mark th is box (X) if funding for th is  bill is included in the G overnor's ,:Y 2006 bu d g et p roposal: 

POSITIONS
Full-time 1 • * • •

Part time
Temporary

Ian. i ysis- u 9 ronargffl nano if r\ono ccgn/l
This legislation creates the Hydrogen Energy Partnership to facilitate the development of a hydrogen fu r' industry in 
Alaska. The partnership would consist of nine members and be housed in the department The department is 
charged with securing federal and private funding sources to cover the costs of establishing and operating the 
partnership. The department does not currently have sufficient resources to actively seek funding If fun ling is 
secured, the department would appoint partnership members, RSA funds to the Alaska Energy Authority and begin 
to provide staff support.

AIDEA provides staff support for AEA programs

Prepared by: Sara Fisher-Goad, Financial Analyst__________________________  Phone 907.269.4623
Division Alaska Industrial Development & Export Authority________________ Date/Time 4/11/05 3:38 PM

Approved by: Ron Miller, Executive Director___________________________________  Date 4 /11/2005_______

Agency A laska Industrial Developm ent & Export Authority________________

(Revisad 9/23/2004 OMB) P a g e  1 of 1



FISC A L NOTE
S T A T E  O F  A L A S K A
2005  L E G I S L A T I V E  S E S S I O N

Revision Date/Time (Note if correction): 
Title Hydrogen Energy

Fiscal Note N um ber

Bill Version:

() Publish Date

Dept Affected: 
RDU

HB 9

Commerce

Sponsor
Requester

Research Program
Alaska Energy Authority (453)

Component AEA Rural Energy Operations
Crawford, Berkowitz. Ramras
House Community & Regional Affairs

Expenditures/Revenues

Component No 

(T h o u sa n d s  of D ollars)

2600

Note: Amounts do not include inflation unless otherwise noted below.
OPERATING EXPENDITURES FY 2006 FY 2007 FY 2008 FY 2009 FY 2010 FY 2011
Personal Services
Travel 15.0
Contractual 74.0 • • • • •

Supplies 6.0
Equipment
Land & Structures
Grants & Claims
Miscellaneous

TOTAL OPERATING 95.0 * • * • *

ICAPITAL EXPENDITURES

CHANGE IN REVENUES ( )

FUND SOURCE (Thousands of Dollars)
1002 Federal Receipts
1003 GF Match
1004 GF
1005 GF/Program Receipts
1037 GF/Mental Health
1007 Interagency Receipts 95 0 * • • • *

TOTAL 95.0 * * * • •

00Estim ate of any cu rren t year (FY2005) cost:
Mark th is box (X) if funding for th is bill is included in the G overnor's FY 2006 b u d g e t p roposal:

POSITIONS
Full-time ♦ • * • •

Part-time
Temporary

ANALYSIS: (Attach a separate page if necessary)
This legislation creates the Hydrogen Energy Partnership to facilitate the development of a hydrogen fuel industry in Alaska The 
partnership would consist of nine members and be housed in the department. The department is charged with securing federal 
and private funding sources to cover the costs of establishing and operating the partnership. The department does not currently 
have sufficient resources to actively seek funding. If funding is secured, the department would appoint partnership members, RSA 
funds to the Alaska Energy Authority and begin to provide staff support,

AEA estimates needing a Development Specialist II ($74.0) to secure the federal or private funding sources and begin 
organizational work for the partnership. Because responsibilities could not be absorbed by existing staff, one new FTE would be 
required along with funds (S6.0) for a computer and supplies. Travel funds (S15.0) are included for partnership members to meet 
up to three limes annually an J to cover cost of in-state and out-of-state travel for the Development Specialist for organizational 
purposes and to secure feJeral grants. After FY06, federal and/or private funding sources, if obtained, would fund partnership 
operations and staff. In the event funds are not obtained, provisions would be repealed as outlined in the bill

Prepared by: 
Division

Approved by: 
Agency

Sara Fisher-Goad, Financial Analyst Phone 907.269 4623
Alaska Energy Authority Date/Time 4/11/05 4:05 PM

Ron Miller, Executive Director Date 4/11/2005
Alaska Energy Authority

(Revised 9/23/2004 OMB) P a g e  1 of 1
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Revision Date/Time (Note if correction).
Title HYDROGEN ENERGY RESEARCH P

Dept. Affected:
‘ r d u  _______
Com ponent _______

Fiscal Note Number:

Bill Version:

() Publish Date:

HB9

University of Alaska

Sponsor
Requester

Representative(s) Crawford, Berkowitz

Expenditures/Revenues

Component No. 

(Thousands of Dollars)
Note: Amounts do not include inflation unless otherwise noted below.
OPERATING EXPENDITURES FY 2006 FY 2007 FY 2008 FY 2009 FY 2010 FY 2011
Personal Services
Travel
Contractual
Supplies
Equipment
Land & Structures
Grants & Claims

TOTAL OPERATING 0.0 0.0 0.0 0.0 0.0 0.0

CAPITAL EXPENDITURES

CHANGE IN REVENUES ( )

FUND SOURCE (Thousands of Dollars)
1002 Federal Receipts
1003 GF Match
1004 GF
1005 GF/Program Receipts
1037 GF/Mental Health
1048 University Receipts

TOTAL 0.0 0.0 0.0 0.0 0.0 0.0

Estim ate of any cu rren t year (FY2005) cost: 0.0
Mark th is box (X) if funding for th is  bill is included in the G overnor's  FY 2006 b u d g e t p roposal:

POSITIONS
Full-time
Part-time
Temporary

ANALYSIS: (Attach a separate page if necessary)
Any additional faculty and staff resources required would be grant funded from industry or federal sources. 
Staffing requirement will be dependent on specific grant proposal and may vary widely and are difficult to 
predict given the infancy of the program.

P repared  by:

Division

P a t Pitney P hone  907-450-8191

UA SW  Planning and  Budget D evelopm ent

Approved by: P a t Pitney_________________________________

Agency

Date/Time 4/11/05 9:07 PM

D ate 4/11/2005

University of Alaska
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