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Introd uction

The Ndional Hydrogen Association (NHAL onferenceand Hydrogen Expo got undeway in Saramerto on 30th March.This,
the 19th annual eent, promised to be the NH&biggest yet. The choice of Sacramerto, ceital of Galifornia, was an inspied
one.Not only is @lifornia one of the mostdrward-looking regionsfor fuel cells,Sacamento is also homed tha famous tydro-
gen and fuel ell proponent, Governor Amold Shwarzeneggeras well as the @lifornia Ar Resoures Bard, and the @lifornia
Fud Cell Rrtnership CaFCP). Coming just a few glaafter the Glifornia legslature ruled on the Zro Emissions ®hicle (Z&)
mandate, cdling for 7,500 fuel ell vehicles in the gte by 2011-14, the NHA rolling timtown could not have come & a more
timely moment.

Thetheme of this yars onferencewas iamping up @mmercialization' The hydrogen and fuel cell industy have talked about
this for a while nav, but it is ! ndly happening + as evidered by the products on display & the Hydrogen Expo, some athe

deals made at the eant and the piojects describedn the mnference sessionaviost importantly, fuel cell poductson display

often now have prices on them and there is a nve away from the bespoke units of the pasbtvards limited (and even mass)
manufacturing. There was a eal buzz amongst the thendees & this years NHA tha commercialisdaion has begun, due imo

small part to the hard work of NHA Members and sta".

Prior to the mnference starting the CaFCP held an open house at théed Sacramerto headquartersThe C&CP is aatlabo-
ration of 32 car ompanies and eneagy ! rms mmmitted to bringing hydrogen fuel cell carsa market, hold regular morthly
open houses where members of the public can look around the fagitide and dive in fuel ell cars and hd out more about
fuel cells.CaFCP do a geat job of holding acessible and inbrmative talksand in iaising public irterest in fuel ells.If the num-
bers of dtendees of &turday's event is arything to go by they ae very successfut around 1,100 people passed thuigh the
doors, morethan double tha of a normal morthly open house This bodes erywell for the NHA, which in additiona holding
its annual onference has a &e-to-the-publicexpo and iide and dive evert. Although | arived too lae to drive in a fuel ell car
on Saturday (the queue stretched right around the building)dwed to get in one before the end of the NHA conferemc

Asregistration opened on the Sunday (theegistration area was pwered by a D kW Rug Power PEM unit) and »éibitors
moved in, | caugha glimpse of the Honda FCX Gtgrand the BMW Mldrogen 7 in the exhibition hall £ more on thesetéa. A
number of big dexelopmentswould be unveiled in the ®urse of the week - such as the opening of thecBamerto Municipal
Utility District's (SMUD) kdrogen Refuelling Station and some big announcements from auto manufacturers.

The registration area at the NHA onference was powered by a 10 kW Plug Bwer 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

Day1l & the NHA ©nferenceand Hydrogen Expo got 0"to a good start with sigi!cant footfall & the Expo and aange of
interesting keynotespeakers in the main halollowed by a kewildering ariy of parllel sessions. Unftunately, Governor
Schwarzenegger did not make it to the keynote session, as had been previously hilldtich was a shame igen his appaent
commitment to hydrogen and fuel ells. Howeverwe werestill treated to an impessive keynotganel tha included Fhil Baxley
from Shell Hdrogen, AssistantSecgetaryWilliam Anderson of the US Airdfce, Steve Chalk from the Bpartment of Enegy and
Pad Brubraker of the Bpartment of Transportation. With this lineup of eperts, it was a geat opportunity to ! nd out ! r¢ hand
about the policies on rdrogen and fuel cells in the US.

Assstant Seaetary Anderson poirted out that the US Air &rce, as the biggest onsumer of energy in the USA, is in a position
to be a market makerAs the person in chaye of the US & Force's energy initiatives,he detailed some of the mrgrammes b
reduce demand inciease supplyand change the culture withespectto energy. Noting that enegy independene and wealth
credion are two ways of reducing global on#ictworldwide, he mentioned the initidive to move the ertire US Air Brce #eetto
syntheticfuel by 2011, mainly coming &m coal using the ischerTropsch piocess A big poential driver for fuel ells is the A
Forces diiveto get bases o™-grid. The enegy supply lines ¢ Bases, paicularly expeditionary basessu"erfrom vulnerbility to
attack,they are also costly and lea a big ervironmental footprint. Anytechnologies that allowthe Air Force to geneiate power
on-site arebeing taken seiously,and this includes staonary fuel cells and also fuel cells tha@an move with an expeditionary
base.

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

| was lucly enough © secue interviewswith both Peter Friebe of Daimler and ®ve Ellis of Honda this moing. Daimler has
had a \ery exdting year,with the split from Chysler, the setting up of the Aitomotive Fud Cell Gllaboration with Ford and
Ballardfollowing the sale of Ballat's aucomotive assetsand of ourse ontinuing work on the next generaion F-Cel. Damler

has the largest #et of a sngle fuel @Il model deployed to date + with 60 Aclass fuel cell cars on the roadowdwide. t hopes
to top this with the Bclass fuel cell model, saying ittends to have a three digit number'of the cars deplged by 2010. Mre

detailed information on this, and other carampanies,will be in Fuel €ll Today's forthcoming Light Duty \ehicle Suvey 2008.

Ove a Honda, the beautiful FCXdbcept wason the stand (subtly di'erent to the FCX Claty that is to be rolled out Iger this

yea, but you'd haveto be a eal car bu"to tell the di" erence).l found out moe about hawv the project will work + Honda ae in

the processof identifying customers from the massanolume of iesponses it had when it launched the FCXbsite last year.
Bythe way, the oft-talked of 100 models of the FCX Gtarto be deployed this year is appagntly something of a pess iven-

tion, although the folks | spoke to at Hondaere not too uncomfortable with this !'gure which suggests @ me it mgy be close
to the truth.

It was straight from the conference hall via an &£ Tansit fuel cell busthat | travelled to the lide and dive and ! ndly got my
wish to drive a fuel @Il car Not one, but seven of them in fgancluding a Mercedes Feell, ChevyEquinox, Ford Focus,Toyota
Highlander,KiaSportage, Nssan Xral andVWTouran plus a tydrogen ICE BMW 7 ses.All of the cars vere fantasticto drive,
with smooth and rapid aceleration and mostly neassilent operdion. To say | had a feourite would be churlish. Haever, | wvas
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disappointed that the Honda Clarity was not there + hopefullyxt¢éime$

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

One of the afernoon sessions sawaBdy Thomas fom H2Gen ompare transpot options tha would meet an werall reduc-
tion in QO, emissions on 1990 lesls of 60% i 2100 + the sds of cuts being called for bydlifornias legslature and others Cf
course thee ae a number of critical assumptions ira8dy's mmputer simulationsand analis but the headline esults ae
that hybrids cart make a di"erenceto emissions by 2100, nor can plug-ins even witfegn electricity, nor can bioethanol esn
if the required 120bn gallons a year could be pduced (whether this ould be done sustainably is another ritar). h fad the
only pathwayto bring transpoit emissions down ly 60% ly 2100 is drogen fuel cell ehicleswhich also haethe co-benel!ts
of cutting air pollution and helping energy securityihe key assumptionsair fuel cell vehicles here is that they can lmade af-
fordable,hydrogen can be madeailable,and hydrogen can be poduced fromgreen souces* kig assumptions, gs,but that's
what most people in the room are working teards.

Finally on Day 1, | spoketlom Baloga, BMW NorthrAericds Vice Resdent of Engneering. BMW had aery impressie BMW
Hydrogen 7 on display in the Expo hall, one oband 100 worldwide which are curently gaining press &ention through being

loaned to various high-prol!le stars of the media, spas personalities and politicians Athough this is a lydrogen ICE ghicle,

Tomtold me that BMW hee not ruled out using small fuel@lls br APl and as a sendary power soucefor city driving. This

continues BMWslong involvement with hydrogen and fuel ells,which daes back to the 1970sTom talked about the needdr

governmerts to keep options open and not pickethnology winners + keeping open the possibilibf batery poweredvehicles
for city driving. Howvever, BMW strongly beliess tha the future is tydrogen, and BMW has something unique toibg to the

party in the brm of on-board cryogenic sbrage of the fuel Hydrogen could be an inceasingly impotant part of BMWs, and

other lamge luxury camakers' opetions as it allsinroadsto be made irio #eet average cabon emissions + something tha
is currently being mandged by the EU and other regulatory bodies.

Day 2

Thesecond day of the NHA onference savwMary Nichols from the @lifornia Air Rsoures Bard (ARB) speakng about the Zro
Emissions ®hicle (Z&/)Mandate,a hot topic in @lifornia at the momer. Just last week saw a public meeting @mnpanied by
protesters appaently) and ! ve year review of the Z¥ mandde, which now calls br 7,500 fuel ell vehicles by 2012-2014The
ARB appearsotbe facilitding hydrogen and fuel cell deglopment but also suppoting the development of other technologies
+ there is nav an aray of ZB/ and neaiZEV mandges covering hybrid, plug-in, and fuel ell vehicles.More on this in kel Gl
Today's Legislation Review.

Jim Hedhcote from ITM Bwer gave an interesting presentaion on his @mpany'svision or hydrogen eledrolysed'homes and
hydrogen fuelled cars based on ITd&lectrolysers Whilst the vision soundedather ambitious, there is undoul&dly a role ér
such hydrogen evangelists who are willing to put theiethnology out at an edy stage in oder to ! nd partners and amp up
to production scale Speaking to Jim tar, he bld me ITM ag looking to licencetheir technology to the ight partner, although
they are guarded about who this might be.
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Back in the ghibition hall, footfall was down on sterday (perhapgiue to yesterdaybeing public day) but this gare me a
chance to cha with fuel cell companies with some fascirting plans. kst up, | had a chat witiolkswagenabout their plans ér
fuel cell \ehiclesVWhave been ather quiet of lde on fuel cell vehicles; but as thempany's John Tliman told me this belies an
awful lot of hard work. The company hawe replacedthe Ballard stack in th&ouran model with their ovn unit and ae replacing
key balane of plart with VWKit for the upcoming fuel ell Tiguan. Longer ¢rm,the company are developinga high empera-
ture stacks which may go to a totally new vehicle designed aund the fuel @ll rather than the other vay around. Watch this
spaceand see the Fuel &l Today LightDuty \ehicle Suvey for more inbrmation. Of the major car@mpanies,| have managed
to speak b almost all of them (GM are on the list famorrow), apart fom Toyota who appear quite eticent about their curent
and future plans, despite having a big presence at the expo.

Altergy hawe been dtracting a lot of dtention in the expo hall with their khtendo Wi powered by a D kW fuel ell. Of ourse 10
kW is far mog power than aWiiand plasmal Vneeds - these units arbeing pimarilyaimed & the telecoms backup powr mar
ket where the fuel @ll allows 48 hours of ontinuous power from 4 hydrogen tanks A cleer laptop-controlled remote power
managemert system allows usage to be mondred. ATransient Power Module containing ultracapacitorsalso allavs uninter-
rupted switching between gid and fuel cell paver, as demonstated to me by £nior Mce Presidentfor Business [@velopmert,
Mickey Ops.| was kindly irited to take a pivate tour of Altergy's manufaduring facility in neaiby Folsom this afernoon, and
| must say | was mightily impssed.The Fdsom manufaduring facility is the only fully aubmated fuel @Il assembly linghat
| know of and is capable of mass-producing large numbers of 1 and 5 kW u@itgen Atergy's lecent exclusivesupply agee-
ments with the Edon Caporation and Enersy,the massie potential marketfor backup power in daacentres telecoms and
mission critical applications, it is a very interesting time for the compan

|

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

Day 3

Thethird and ! na day of the 2008 NHAanferencekicked 0" with another very impressie lineup of keynote speakersnclud-

ing senior epresentatives from seeral of the major aubmotive OEMs with iterests in fuel ells.The keynote panel read like a
who's who of the aubmotive fuel cell industy, with Lary Burns GMsVice Reddent for Panning and R&DSeve Ellis Manager

of Honddsfuel cell maketing, Tayo Kawai, GeneralManager ofToyota's fuel @ll programme and Kaus $heuererof BMV. This

dreamteam was ®mpleted with Duncan MacLeod GlobalVice Resdent of Shell drogen, Dave Taylor of Ar Froducts and

Chemicals and &therine Dunwoody of the California Fuel Cell Partnership.

Larty Burns issued aevy succinctcall to the tydrogen industry to get ivolved with the auto industry and build an infastruc-
ture to serwe fuel @ll vehicles.With just 40 stéions in the thiee ounties of the Los Angeles metropolitan area and along the
major highway corridors,a hydrogen refuelling staion would be around 3.5 miles or less from most of the poptida. The st

of this would be *4 million per station, binging the total cost to *160 million or, 6 put it in Lary Burnsterms *10 per person
+ the cost of wo co" eesand a bluebery scone With these costs in mind it is indeed pplexing, again b use Lary's term, that

it has not been done alady.Duncan McLeodof Shel] GMs partner in providing hydrogen fuel, echoed Burs'plan to mamp up
the infrastructure + Shell has begun the pcess alreadwvith a staion in LA due b open in the net few weeks and is looing

at ways of getting the tydrogen cleanly, deeloping hydrogen from bio-feedstocks, carbon capturand sbrageand LNG e-
gasilcation.
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| later found out that GM irtends to put out aound 1,000 units of its ne generation fuel cell \ehicle, likely b be in thenext
two or three yeas in time b meet GVs shareof the new 7,500 @lifornia ZEV mand@ by 2012-14 (which you myarecall fom
yederday'sreport). Biitta spoke ofgeneraional changesfrom the handful of fuel cell vehicles GM hadewf years backto the
100 it now has as paof Roject Drivewgy, to the 1,000 it is hoping for by the staof the new decadel suspetthat the E-Fex
architecture unveiled last year willdrm the undeminnings + an &citing prospect sincethis architecture is likely b be GNMs
next-generation medium siz2d world car plaform. Wha next? 10,000 fuel cell ghicles? W, it will all depend on infastructure
development of course, but | reckon Burns' speech this morningea strong hint to the way that will develop.

Between talks,| managed b cach up with two fuel cell ciompanies who are opeating in similar makets with similar goals: 1Bg

Power and Hdrogenics * both pursuing the backup peer/lUPS makets and the méerials handling setor. Hug is @mmitted

to developing#eets of Class I, Il and Il tagals handling vehicles for arehouse environmets and has a number oepeat cus-
tomers such a¥Vamart and BidgestoneTires.Thecompany appear to hae moved avay from prototypes irto the beta testing

stage and verking closely with OEMs such aso@/n Equipment, Nissan, Rymond and Jungheinrich in putting theseehicles in
actualworking environments. Operéional experience so far appears to beevy positive with reducedrefuelling time, greater

productivity and ease of use being just some of the elen®nf the value poposition fuel @lls 0"erto the maerials handling
sector.Like many other companies at thisgrs NHA, Plug is ramping up foommercialisdion of units for both maerials han-
dling and backup/unirterruptible power supplies.

Hydrogenics has had an teresting year,with the sale of itsést equipment business andio periodsof falling foul of NASBQS

minimum bid price rule.Although it still remains in the bid pcerule notice perod, the company arevery optimistic about fu-
ture prospeds and indeed seemed to be doing good business whendnwby. As rgported in their ecent annual esults their
hydrogen genemtion business has a number of orders and tlewenue fromthis side of the business is being ploughedathe

backup power and maderials handling opeations,the longer term side of the business with sig!cant growth potential. The

company is looking to ramp up production in the coming months for its pwer modules br existing cusbmers including the
Defense logisticsAgencyand GeneralMotors,to whom it is delivering tens to hundeds of units Hydrogenics will be launching
its next generation of units laer this year and, dven by legislative developmeis such as the &trina Ranel Oder,and working

with OEMs, the company hopes to present a real value proposition for commatioos backup paver facilities.

There has been so much going ontahe NHA onference thatl haven't been able to get around to all of the paliel talk ses-
sions which is a shame but inevitabld auch a big onference(especially one with six patlel tracks). | looked in on a session on
nuclear poduction of hydrogen this morning and it seems theris an a/ful lot of work being done on using the high tade hed
from a nuclear paver station to steam eform methane Longer term, the goal is b produce hydrogen from nuclear eletrolysis.
Giventhe appatent worldwide renaissancen nuclear paver, the fuel cell industry could soonrid itself with the long-pomised
clean, lage-scalesaurce of hydrogen that it needs ér a \ariety of applicdions. Of course, it5 not just nuclear thacan deliver
this £ clean coal and gas to liquids V&a part to play, and these pathayshave been eagerly discussed in ditent sessios.

(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 pwered Ford Focus is shown 6 next to the hydrogen pump.

www.fuelcellt oday.com



Bebre#ying back to the UK, I @ntto see Air Roducts Hydrogen geneiting facility on the edge of &ramento, but fairly unique
in being still within the ciy limits. This facility was opened in the ta 1980'sand is capable of prducing around 6 bns of hydro-
gen a dg from its tvo steammethane eformers.Much of the hydrogen producedgoes acoss the road to B ctor and Gamble's
cogmetics plar, while the rest gets trucked asund the Sate in what | can only describe asnigs of the Rad + dant trucks with
trailers capable of caying around 80-100 kg of fidrogen. $me of this tydrogen gets trucked to @lifornias growing network
of vehicle efuelling staions.What is most irteresting here is thaif a faciliyy like this had ¢ caer for a ®uple more refuelling
stations it would easily be abled produce enough hydrogen. © the opeators of this faciliy, it would be just another cusimer.
This is enouraging in the light of Lary Burnscommentsyegerdaycalling for a modest lydrogen infrastructure tha would reach
a great many people | hope that ve can eport on more facilities poducing hydrogen for iefuelling stdions in the nearfuture.

Finally,| sav the future £ no, | hadhbeen too long in the Glifornian sun * it vas in the érm of a solarpowered hydrogen sta-
tion just 0" Highway 50 in the eastrn partof Sacramerto. This facility, operated by the Sacramerto Municipal Uility Distiict
(SMUDJ)nNd opened just this wek,and contains an impessive canopyf PV ells,capable of poducing 80 kW of pwer and
generating 12 kg of tydrogen per dg. This goes to fuel SMUB5-string #eet of fuel cell vehicles (the Daimler@el's 2 kg hy-
drogentank and the Brd Fows'4kg tank means that theanewably-generated hydrogen goes a long vay). The SMUD facilit
repreentsa remarkable achieement+ it is the Ira renewablehydrogen stdion in the Sate,the second in the ountry and only
the third or fourth in the world. As @lifornias F #eetgrows, the hope is thamore such stations will be opened with ineased
capacity * so that truly emissions-free, sustainable fuel cell vehicles can be arealit

Overall observations

1. The title of this yars NHA onferencewas spot-on. Most companies at the onferenceand expo ar indeed emping
up commercialisation; with products for sale, manufacturing being scaled up, and mass markets on the horizon.

2. Al the main aubmotive OEMs with iterests in fuel cells ereat NHA + and all h& plans for limited numbers of cars
to be testedin the near futue.Longer term,almost all ae looking to build wholly new fuel ell vehicles + not shoéhorning fuel
cels into existing models.

3. kel eell companies similarly are looking at thesw hanging fruit' of materials handling vehicles and st@nary backup
power and are lookg to make inpads irto these early markets in the e few years. Given thatens of thousands ofinits
could be potentially introducedto these makets,the challenge is nav to introduce operators and OEMsotthe \value proposi-
tion that fuel cells in these applications represen

4, Hydrogen infrastructure, as eer, remains the challenge\What has been enouraging about this meeting hevever is
that all of the infastructure companies epreseried here have well-advaned plans to inroduce hydrogen infrastructure for
FCV refuelling and/or refuelling of niche vehicles.

5. GMs Larry Buns spoke ér marny when he called for the went need for tydrogen stations to fuel the cuent genera-
tion of FG/s(in the hundreds of units) and also that gdirogen infrastructure is economically viable and dable.When com-
paredwith the cost of sg,the Interstate Hghway Prgect of the 1950s, the pollo programme of the 1960sor indeed thelrag
War of today, the cost of a gdrogen infrastructure is almost nothing.

Sothat'sit for the NHA onferenceyea. It's been a geat opportunity to see the stee of the hydrogen industry,to I'nd out what
the automotive OEMs are up to and to assess the challenges and opportunitiesyidrdgen and fuel ells. Nex year the ©n-
ferencerocks up in Columbia, Southatolina.This city, state capital of South &rolina,is positioning itself as one of the most
important centres br hydrogen and fuel ells in the USA, and is going out of itawo accommodde the NHA + egn remodel-
ling its airport for the event.

About the author
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gen and fuel cells. Jonathan can be contad on jonathanbutler@fuelcelltoday.com
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