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Int roduction 

The National Hydrogen Association (NHA) Conference and Hydrogen Expo got underway in Sacramento on 30th March. This, 
the 19th annual event, promised to be the NHA's biggest yet. The choice of Sacramento, capital of California, was an inspired 
one. Not only is California one of the most forward-looking regions for fuel cells, Sacramento is also home to  that famous hydro-
gen and fuel cell proponent, Governor Arnold Schwarzenegger, as well as the California Air Resources Board, and the California 
Fuel Cell Partnership (CaFCP). Coming just a few days after the California legislature ruled on the Zero Emissions Vehicle (ZEV) 
mandate, calling for 7,500 fuel cell vehicles in the State by 2011-14, the NHA rolling into town could not have come at a more 
timely moment. 

The theme of this year's conference was ̀ ramping up commercialization'. The hydrogen and fuel cell industry have talked about 
this for a while now, but it is ! nally happening ± as evidenced by the products on display at the Hydrogen Expo, some of the 
deals made at the event and the projects described in the conference sessions. Most importantly, fuel cell products on display 
often now have prices on them and there is a move away from the bespoke units of the past towards limited (and even mass) 
manufacturing. There was a real buzz amongst the attendees at this year's NHA that commercialisation has begun, due in no 
small part to the hard work of NHA Members and sta" . 

Prior to the conference starting, the CaFCP held an open house at their West Sacramento headquarters. The CaFCP is a collabo-
ration of 32 car companies and energy ! rms committed to bringing hydrogen fuel cell cars to market, hold regular monthly 
open houses where members of the public can look around the facility, ride and drive in fuel cell cars and ! nd out more about 
fuel cells. CaFCP do a great job of holding accessible and informative talks, and in raising public interest in fuel cells. If the num-
bers of attendees of Saturday's event is anything to go by they are very successful ± around 1,100 people passed through the 
doors, more than double that of a normal monthly open house. This bodes very well for the NHA, which in addition to holding 
its annual conference, has a free-to-the-public expo and ride and drive event. Although I arrived too late to drive in a fuel cell car 
on Saturday (the queue stretched right around the building) I vowed to get in one before the end of the NHA conference.

As registration opened on the Sunday (the registration area was powered by a 10 kW Plug Power PEM unit) and exhibitors 
moved in, I caught a glimpse of the Honda FCX Clarity and the BMW Hydrogen 7 in the exhibition hall ± more on these later. A 
number of big developments would be unveiled in the course of the week - such as the opening of the Sacramento Municipal 
Utility District's (SMUD) Hydrogen Refuelling Station and some big announcements from auto manufacturers. 

The registra tion area at the NHA conference was powered by a 10 kW Plug Power PEM unit. The organisers had no prob-
lems installing the unit, with the Sacramento Fire Marshalls being well-versed on hydrogen and fuel cells.
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Day 1

Day 1 at the NHA Conference and Hydrogen Expo got o"  to a good start with signi! cant footfall at the Expo and a range of 
interesting keynote speakers in the main hall, followed by a bewildering array of parallel sessions. Unfortunately, Governor 
Schwarzenegger did not make it to the keynote session, as had been previously billed, which was a shame given his apparent 
commitment to hydrogen and fuel cells. However, we were still treated to an impressive keynote panel that included Phil Baxley 
from Shell Hydrogen, Assistant Secretary William Anderson of the US Air Force, Steve Chalk from the Department of Energy and 
Paul Brubraker of the  Department of Transportation. With this lineup of experts, it was a great opportunity to ! nd out ! rst hand 
about the policies on hydrogen and fuel cells in the US.

Assistant Secretary Anderson pointed out that the US Air Force, as the biggest consumer of energy in the USA, is in a position 
to be a market maker. As the person in charge of the US Air Force's energy initiatives, he detailed some of the programmes to 
reduce demand, increase supply, and change the culture with respect to energy.  Noting that energy independence and wealth 
creation are two ways of reducing global con# ict worldwide, he mentioned the initiative to move the entire US Air Force # eet to 
synthetic fuel by 2011, mainly coming from coal using the Fischer-Tropsch process. A big potential driver for fuel cells is the Air 
Force's drive to get bases o" -grid. The energy supply lines to Bases, particularly expeditionary bases, su" er from vulnerability to 
attack, they are also costly and leave a big environmental footprint. Any technologies that allow the Air Force to generate power 
on-site are being taken seriously, and this includes stationary fuel cells and also fuel cells that can move with an expeditionary 
base.

(Left): The Honda FCX - note that this is an FCX Concept, not an FCX Clarity , but you'd have to look closely to tell the dif -
ference. (Right): The Daimler F-Cell. The TV is an optional extra. 

I was lucky enough to secure interviews with both Peter Friebe of Daimler and Steve Ellis of Honda this morning. Daimler has 
had a very exciting year, with the split from Chrysler, the setting up of the Automotive Fuel Cell Collaboration with Ford and 
Ballard following the sale of Ballard's automotive assets, and of course continuing work on the next generation F-Cell.  Daimler 
has the largest # eet of a single fuel cell model deployed to date ± with 60 A-class fuel cell cars on the road worldwide. It hopes 
to top this with the B-class fuel cell model, saying it intends to have a ̀three digit number' of the cars deployed by 2010.  More 
detailed information on this, and other car companies, will be in Fuel Cell Today's forthcoming Light Duty Vehicle Survey 2008. 
Over at Honda, the beautiful FCX Concept was on the stand (subtly di" erent to the FCX Clarity that is to be rolled out later this 
year, but you'd have to be a real car bu"  to tell the di" erence). I found out more about how the project will work ± Honda are in 
the process of identifying customers from the massive volume of responses it had when it launched the FCX website last year. 
By the way, the oft-talked of 100 models of the FCX Clarity to be deployed this year is apparently something of a press inven-
tion, although the folks I spoke to at Honda were not too uncomfortable with this ! gure which suggests to me it may be close 
to the truth.

It was straight from the conference hall, via an AC Transit fuel cell bus, that I travelled to the ride and drive and ! nally got my 
wish to drive a fuel cell car. Not one, but seven of them in fact; including a Mercedes F-cell, Chevy Equinox, Ford Focus, Toyota 
Highlander, Kia Sportage, Nissan X Trail and VW Touran plus a hydrogen ICE BMW 7 series. All of the cars were fantastic to drive, 
with smooth and rapid acceleration and mostly near-silent operation. To say I had a favourite would be churlish. However, I was 
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disappointed that the Honda Clarity was not there ± hopefully next time$

(Left): VW's fuel cell Touran and (Right): Toyota's fuel cell Highlander at the Ride and Drive. The latt er model broke sev-
eral records last year on its 2,300 mile trek from Fairbanks, Alaska to Vancouver, British Columbia.

One of the afternoon sessions saw Sandy Thomas from H2Gen compare transport options that would meet an overall reduc-
tion in CO2 emissions on 1990 levels of 60% by 2100 ± the sorts of cuts being called for by California's legislature and others. Of 
course there are a number of critical assumptions in Sandy's computer simulations and analysis, but the headline results are 
that hybrids can't make a di" erence to emissions by 2100, nor can plug-ins even with green electricity, nor can bioethanol even 
if the required 120bn gallons a year could be produced (whether this could be done sustainably is another matter). In fact the 
only pathway to bring transport emissions down by 60% by 2100 is hydrogen fuel cell vehicles, which also have the co-bene! ts 
of cutting air pollution and helping energy security. The key assumptions for fuel cell vehicles here is that they can be made af-
fordable, hydrogen can be made available, and hydrogen can be produced from green sources ± big assumptions, yes, but that's 
what most people in the room are working towards. 

Finally on Day 1, I spoke to Tom Baloga, BMW North America's Vice President of Engineering. BMW had a very impressive BMW 
Hydrogen 7 on display in the Expo hall, one of around 100 worldwide which are currently gaining press attention through being 
loaned to various high-pro! le stars of the media, sports personalities, and politicians. Although this is a hydrogen ICE vehicle, 
Tom told me that BMW have not ruled out using small fuel cells for APUs and as a secondary power source for city driving. This 
continues BMW's long involvement with hydrogen and fuel cells, which dates back to the 1970s. Tom talked about the need for 
governments to keep options open and not pick technology winners ± keeping open the possibility of battery powered vehicles 
for city driving. However, BMW strongly believes that the future is hydrogen, and BMW has something unique to bring to the 
party in the form of on-board cryogenic storage of the fuel. Hydrogen could be an increasingly important part of BMW's, and 
other large luxury carmakers', operations as it allows inroads to be made into # eet average carbon emissions ± something that 
is currently being mandated by the EU and other regulatory bodies. 

Day 2

The second day of the NHA conference saw Mary Nichols from the California Air Resources Board (ARB) speaking about the Zero 
Emissions Vehicle (ZEV) Mandate, a hot topic in California at the moment. Just last week saw a public meeting (accompanied by 
protesters, apparently) and ! ve year review of the ZEV mandate, which now calls for 7,500 fuel cell vehicles by 2012-2014.  The 
ARB appears to be facilitating hydrogen and fuel cell development but also supporting the development of other technologies 
± there is now an array of ZEV and near-ZEV mandates covering hybrid, plug-in, and fuel cell vehicles. More on this in Fuel Cell 
Today's Legislation Review.

Jim Heathcote from ITM Power gave an interesting presentation on his company's vision for ̀hydrogen electrolysed' homes and 
hydrogen fuelled cars based on ITM's electrolysers. Whilst the vision sounded rather ambitious, there is undoubtedly a role for 
such hydrogen evangelists who are willing to put their technology out at an early stage in order to ! nd partners and ramp up 
to production scale. Speaking to Jim later, he told me ITM are looking to licence their technology to the right partner, although 
they are guarded about who this might be.
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Back in the exhibition hall, footfall was down on yesterday (perhaps due to yesterday being public day) but this gave me a 
chance to chat with fuel cell companies with some fascinating plans. First up, I had a chat with Volkswagen about their plans for 
fuel cell vehicles. VW have been rather quiet of late on fuel cell vehicles; but as the company's John Tillman told me this belies an 
awful lot of hard work. The company have replaced the Ballard stack in the Touran model with their own unit and are replacing 
key balance of plant with VW kit for the upcoming fuel cell Tiguan. Longer term, the company are developing a high tempera-
ture stacks which may go into a totally new vehicle designed around the fuel cell rather than the other way around. Watch this 
space and see the Fuel Cell Today Light Duty Vehicle Survey for more information. Of the major car companies, I have managed 
to speak to almost all of them (GM are on the list for tomorrow), apart from Toyota who appear quite reticent about their current 
and future plans, despite having a big presence at the expo.  

Altergy have been attracting a lot of attention in the expo hall with their Nintendo Wii powered by a 10 kW fuel cell. Of course 10 
kW is far more power than a Wii and plasma TV needs - these units are being primarily aimed at the telecoms backup power mar-
ket where the fuel cell allows 48 hours of continuous power from 4 hydrogen tanks. A clever laptop-controlled remote power 
management system allows usage to be monitored. A Transient Power Module containing ultracapacitors also allows uninter-
rupted switching between grid and fuel cell power, as demonstrated to me by Senior Vice President for Business Development, 
Mickey Oros. I was kindly invited to take a private tour of Altergy's manufacturing facility in nearby Folsom this afternoon, and 
I must say I was mightily impressed. The Folsom manufacturing facility is the only  fully automated fuel cell assembly line that 
I know of and is capable of mass-producing large numbers of 1 and 5 kW units. Given Altergy's recent exclusive supply agree-
ments with the Eaton Corporation and Enersys, the massive potential market for backup power in datacentres, telecoms and 
mission critical applications, it is a very interesting time for the company. 

(Left): Altergy' s fuel cell powered Wii games consule proved a hit in the Expo's Demo area. (Right): the keynote sessions 
were well-attended with a range of high-pro! le speakers.  

Day 3

The third and ! nal day of the 2008 NHA conference kicked o"  with another very impressive lineup of keynote speakers, includ-
ing senior representatives from several of the major automotive OEMs with interests in fuel cells. The keynote panel read like a 
who's who of the automotive fuel cell industry, with Larry Burns, GM's Vice President for Planning and R&D, Steve Ellis, Manager 
of Honda's fuel cell marketing, Taiyo Kawai, General Manager of Toyota's fuel cell programme and Klaus Scheuerer of BMW.  This 
dream team was completed with Duncan MacLeod, Global Vice President of Shell Hydrogen, Dave Taylor of Air Products and 
Chemicals and Catherine Dunwoody of the California Fuel Cell Partnership.

Larry Burns issued a very succinct call to the hydrogen industry to get involved with the auto industry and build an infrastruc-
ture to serve fuel cell vehicles. With just 40 stations in the three counties of the Los Angeles metropolitan area and along the 
major highway corridors, a hydrogen refuelling station would be around 3.5 miles or less from most of the population. The cost 
of this would be *4 million per station, bringing the total cost to *160 million or, to put it in Larry Burns' terms, *10 per person 
± the cost of two co" ees and a blueberry scone. With these costs in mind it is indeed perplexing, again to use Larry's term, that 
it has not been done already. Duncan McLeod of Shell, GM's partner in providing hydrogen fuel, echoed Burns' plan to ramp up 
the infrastructure ± Shell has begun the process already with a station in LA due to open in the next few weeks and is looking 
at ways of getting the hydrogen cleanly, developing hydrogen from bio-feedstocks, carbon capture and storage and LNG re-
gasi! cation.  
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I later found out that GM intends to put out around 1,000 units of its next generation fuel cell vehicle, likely to be in the next 
two or three years in time to meet GM's share of the new 7,500 California ZEV mandate by 2012-14 (which you may recall from 
yesterday's report).  Britta spoke of ̀generational changes' from the handful of fuel cell vehicles GM had a few years back, to the 
100 it now has as part of Project Driveway, to the 1,000 it is hoping for by the start of the new decade. I suspect that the E-Flex 
architecture unveiled last year will form the underpinnings ± an exciting prospect since this architecture is likely to be GM's 
next-generation medium sized world car platform.  What next? 10,000 fuel cell vehicles? Well, it will all depend on infrastructure 
development of course, but I reckon Burns' speech this morning gave a strong hint to the way that will develop.

Between talks, I managed to catch up with two fuel cell companies who are operating in similar markets with similar goals: Plug 
Power and Hydrogenics ± both pursuing the backup power/UPS markets and the materials handling sector. Plug is committed 
to developing # eets of Class I, II and III materials handling vehicles for warehouse environments and has a number of repeat cus-
tomers such as Walmart and Bridgestone Tires. The company appear to have moved away from prototypes into the beta testing 
stage and working closely with OEMs such as Crown Equipment, Nissan, Raymond and Jungheinrich in putting these vehicles in 
actual working environments. Operational experience so far appears to be very positive, with reduced refuelling time, greater 
productivity and ease of use being just some of the elements of the  value proposition fuel cells o" er to the materials handling 
sector. Like many other companies at this year's NHA, Plug is ramping up for commercialisation of units for both materials han-
dling and backup/uninterruptible power supplies.

Hydrogenics has had an interesting year, with the sale of its test equipment business and two periods of falling foul of NASDAQ's 
minimum bid price rule. Although it still remains in the bid price rule notice period, the company are very optimistic about fu-
ture prospects and indeed seemed to be doing good business when I went by. As reported in their recent annual results, their 
hydrogen generation business has a number of orders and the revenue from this side of the business is being ploughed into the 
backup power and materials handling operations, the longer term side of the business with signi! cant growth potential. The 
company is looking to ramp up production in the coming months for its power modules for existing customers including the 
Defense Logistics Agency and General Motors, to whom it is delivering tens to hundreds of units. Hydrogenics will be launching 
its next generation of units later this year and, driven by legislative developments such as the Katrina Panel Order, and working 
with OEMs, the company hopes to present a real value proposition for communications backup power facilities. 

There has been so much going on at the NHA conference that I haven't been able to get  around to all of the parallel talk ses-
sions, which is a shame but inevitable at such a big conference (especially one with six parallel tracks). I looked in on a session on 
nuclear production of hydrogen this morning and it seems there is an awful lot of work being done on using the high grade heat 
from a nuclear power station to steam reform methane. Longer term, the goal is to produce hydrogen from nuclear electrolysis. 
Given the apparent worldwide renaissance in nuclear power, the fuel cell industry could soon ! nd itself with the long-promised 
clean, large-scale source of hydrogen that it needs for a variety of applications. Of course, it's not just nuclear that can deliver 
this ± clean coal and gas to liquids have a part to play, and these pathways have been eagerly discussed in di" erent sessions.

(Left): The Sacramento Municipal Utilit y District (SMUD) solar-powered hydrogen refuelling facilit y, with an A-Class 
Mercedes F-Cell in the foreground. (Right): A fuel cell powered Ford Focus is shown o"  next to the hydrogen pump.
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Before # ying back to the UK, I went to see Air Products' Hydrogen generating facility on the edge of Sacramento, but fairly unique 
in being still within the city limits. This facility was opened in the late 1980's and is capable of producing around 6 tons of hydro-
gen a day from its two steam methane reformers. Much of the hydrogen produced goes across the road to Proctor and Gamble's 
cosmetics plant, while the rest gets trucked around the State in what I can only describe as Kings of the Road ± giant trucks with 
trailers capable of carrying around 80-100 kg of hydrogen. Some of this hydrogen gets trucked to California's growing network 
of vehicle refuelling stations. What is most interesting here is that if a facility like this had to cater for a couple more refuelling 
stations, it would easily be able to produce enough hydrogen. To the operators of this facility, it would be just another customer. 
This is encouraging in the light of Larry Burns' comments yesterday calling for a modest hydrogen infrastructure that would reach 
a great many people. I hope that we can report on more facilities producing hydrogen for refuelling stations in the near future. 

Finally, I saw the future ± no, I hadn't been too long in the Californian sun ± it was in the form of a solar-powered hydrogen sta-
tion just o"  Highway 50 in the eastern part of Sacramento. This facility, operated by the Sacramento Municipal Utilit y District 
(SMUD) and opened just this week, and contains an impressive canopy of PV cells, capable of producing 80 kW of power and 
generating 12 kg of hydrogen per day. This goes to fuel SMUD's 5-string # eet of fuel cell vehicles (the Daimler F-Cell's 2 kg hy-
drogen tank and the Ford Focus' 4kg tank means that the renewably-generated hydrogen goes a long way). The SMUD facility 
represents a remarkable achievement ± it is the ! rst renewable hydrogen station in the State, the second in the country and only 
the third or fourth in the world. As California's  FCV # eet grows, the hope is that more such stations will be opened with increased 
capacity ± so that truly emissions-free, sustainable fuel cell vehicles can be a reality. 

Overall observations

1. The title of this year's NHA conference was spot-on. Most companies at the conference and expo are indeed ramping 
up commercialisation; with products for sale, manufacturing being scaled up, and mass markets on the horizon.

2. All the main automotive OEMs with interests in fuel cells were at NHA ± and all have plans for limited numbers of cars 
to be tested in the near future. Longer term, almost all are looking to build wholly new fuel cell vehicles ± not shoe-horning fuel 
cells into existing models.

3. Fuel cell companies similarly are looking at the `low hanging fruit' of materials handling vehicles and stationary backup 
power and are looking to make inroads into these early markets in the next few years. Given that tens of thousands of units 
could be potentially introduced to these markets, the challenge is now to introduce operators and OEMs to the value proposi-
tion that fuel cells in these applications represent. 

4. Hydrogen infrastructure, as ever, remains the challenge. What has been encouraging about this meeting however is 
that all of the infrastructure companies represented here have well-advanced plans to introduce hydrogen infrastructure for 
FCV refuelling and/or refuelling of niche vehicles. 

5. GM's Larry Burns spoke for many when he called for the urgent need for hydrogen stations to fuel the current genera-
tion of FCVs (in the hundreds of units) and also that a hydrogen infrastructure is economically viable and do-able. When com-
pared with the cost of, say, the Interstate Highway Project of the 1950s, the Apollo programme of the 1960s, or indeed the Iraq 
War of today, the cost of a hydrogen infrastructure is almost nothing. 

So that's it for the NHA conference year. It's been a great opportunity to see the state of the hydrogen industry, to ! n d out what 
the automotive OEMs are up to and to assess the challenges and opportunities for hydrogen and fuel cells. Next year the con-
ference rocks up in Columbia, South Carolina. This city, state capital of South Carolina, is positioning itself as one of the most 
important centres for hydrogen and fuel cells in the USA, and is going out of its way to accommodate the NHA ± even remodel-
ling its airport for the event. 
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