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Size Capacity (kg) Capacity (scf) Runtime @ 5 kW (hrs)

1 cylinder 200/ K 0.463 196 1.59
1 cylinder 300/T 0.617 261 1.91
6 cylinders 200/ K 2.780 1,176 9.54
6 cylinders 300/T7 3.702 1,566 11.46
12 cylinders 200/ K 5.560 2,352 19.08
12 cylinders 300/T 7.404 3,132 2292
18 cylinders 200/ K 8.340 3,528 28.62
18 cylinders 300/T 11.11 4 698 3438
72 cylinders 300/T 4443 18,792 Almost 6 days
Tube Trailer 165.5 70,000 About 20 days
Liquid Trailer 2,800 1,200,000 About 1 year

* Z%: NHA (2010: 6)
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<H 4> AHY 220X T 7}

Liquid H; Pricing (ccf) Liquid H, Pricing (kg)

Volume Range Volume Range

(scfimo) East  West (kg/mo) East West
100,000 — 300,000 5165  $2.40 236709 $6.98  $10.16
300,001 — 600,000 $1.50  $2.20 7091418 $6.35  $9.31
600,000 — 1,000,000  $1.35  $1.90 14182363 $5.71  $8.04
1,000,000+ $1.15  $1.65 2363+ 5487  $6.98

* ZX: NHA (2010: 11)

<# 5> J[H #20H X O 7H4

Gaseous H; Pricing (ccf) Gaseous H; Pricing (kg)

Veolume Range Veolume Range

(scfimo) East West (kg/mo) East West
50,000 — 100,000 $4.35 5465 118 - 236 £18.41 £19.68
100,001 = 200,000 $4.15 $4.45 236-473 $17.56 $18.83
200,001- 300,000 $3.95 %425 473 -709 $16.72 $17.99

* ZX: NHA (2010: 11)
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<13 2> 8E¥=2 & Msjzet HHY| MX| W (2002-2008)

Reformers Electrolyzers
Research: 0 Research:
(0%) Aopicatons. __10(5%)
5 (4%)
New Energy Industrial; 19
Applications: (49%)
20
(51%)
Industrial:
182 (91%)
=X: NHA (2010: 11)
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Total Merchant

2003 2006 2003 2006
Petroleum Refining 10,960 12,737 2,395 3218
Chemicals Production 9,543 65,501 G647 692
Metals 128 149 125 145
Other 127 124 83 a8
TOTAL 20,758 19,510 3,250 4,143

* ZX: NHA (2010: 24)

A
H
o

ojHxlgar 2td, =2 L& NAsKet HAS0| 25 SHRECER

HAXHLDV: light-duty-vehicle) 21004CH7t O|=
L} 1Y HAZ 23d7AH2|= 5400002 =2 20074
A7t B FHA2|Q 12,2930ro| oF HEh £F0f OX|1
s 5 o=

TO0HME)O| L=ItAHESl =25 M &2

—

= ©
e 2 op
x
A
rot o
5 o
mn of
o
Inl
|
i)

4> 12 32 1o
Ot
=
ofA
il
>
Ral
Of
Kl
$0
=]

£ M8 M0 HE ES
ZXHLDV)O| 2F A} 4= 2008 WX 8
=0 HAE 2HFXO[AL 52 2[AA e 140l 4oz F4iten

O|=0| 18zt Ol WM s=a235H20M SHE o A= o 1T
H A

[
==

e 4o b H
N
= 2
0

1A

1Moo 2, AH|E 2AL 26000ZZ1O0|QUCt EHH A S HDV
(heavy-duty vehicle), & XSkt &FF 19,501 O = O|M9| Xtzko| AL
2008 HAHX Oj= LHOIAM =2 FQ 4= & 12000 2atotRACt. A2fLt
O|S0| AHIBH $AL 28740ZLEZAMOEZ LDV 210C{Q| Q7tAH|ZES



oHH, saFTaet #E, 2009E 108 2 9Xf =00 XY W 29

—

e A F2SHLs F 76700 W 6174, JHHLE W 1670)=, X|2|H
=2 8 £8 30| of2fet Zrtk

* &X: NHA (2010: 31)

<% 5> 02 U 24FFA MF U SHALHE (1993-2009)

11



80 - —

ra
60

RO /
40

aa /

20 //

10 ‘//

. -

T 1 1

F&FFSFE "P@‘P& ’Egébqﬁ? "Pdh ’159% qﬁg?@é -‘1,@% qS’@

Mew Hydrogen Fueling Stations [includmg now decommissioned fusling stations) ‘

Number of Stations

== Cumulative Statons [does not include decommissioned fueling stations]

Z£X: NHA (2010: 32)

3) 420U B 1S U Y HY

F=A0HX| Aol HEES AHSstn U0l mM2f A = =2
SYENES HHStD Ue Stws Et ZIEFEAMO| QUCH 2009E  HIY
A0 X 23 Egtupd(specialized degree programs)0f| S&& CHEH
45 163FOR 20064 27HOIN CHE S7ketion] cfstey 4+ =3
=0 &Lt
<8 6> 4 Y NI #H MF ol S7F 22 (2006-2009)

180
O Students O Graduates
160 27 5
a6 10
m 140 73 18
[.-]
g 163 32
H
E 100
S e
% &0
=]
= a0
20 1 —
0 e PP |
2006 2007 2008 2009
* ZX: NHA (2010: 38)
N9z F=204HX/H2TX|7[s 2H 152 {E5tn /U= =



2 ZO | EZL|oIQt w8 =7} 14-16742

1

22|t 23102, OJA|ZH DAt

A

Ui

AL
e

KoM= 5-87{ Cf

= =
x x5

Ml

=
e

=
=

NE-HMSSts A2 LIEHRLE (<38 7>).

|-EQ
1=

1

T - 16 Uniw,

* ZX: NHA (2010: 39)

2,300 9|

ot
o

=,

i}

_
a

At

42014 %|

71&)0|

= (full-time

ol
—

of 5279, XSt

[=p==|
T

M & (electrolyzer) B! 7{ZE 7|(reformer)

b5t L.

13



U.S. Jobs in select sectors of the hydrogen industry

Merchant Hydrogen Production 2,300
Electrolyzer and Reformer Manufacturers 527
Automaobile Industry 800
Stationary and Material Handling Fuel Cell Manufacturing® 850
University (research and teaching) 2,300
Total Jobs Related to H; in the Categories Included in Report 6,777

* ZX: NHA (2010: 40)
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Infrastructure Technologies" ZZ30| QICt O|8H0|E= EEREE Z2
HH X8 AtSO| Golden Field Office ¥ X8 A= Z271HF A (National
F

Laboratories)2t CHFs SOOI Z1LsH S BAE SR/t YLk

«Biomass Program

Building Technologies Program

eFederal Energy Management Program

*Geothermal Technologies Program

*Hydrogen, Fuel Cells and Infrastructure Technologies Program
Industrial Technologies Program

«Solar Energy Technologies Program

*Vehicle Technologies Program

*Wind and Hydropower Technologies Program

*Weatherization and Intergovernmental Program
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= El& 3} (technology validation), 2HH 4 S H F(safety, codes & standards),
wg/2H, AXEH ZXM(system analysis) & & 87tX|7t UALl, Zt EOf=
=

o
28 AMXH(Acting Program Manager)Q| X|g| S0 B2 2FEICH

<J&l 8> EERE =20 HX|[/HEXX| 7|22 AT

Acting Program Manager
Richard Farmer

Chief Engineer/Deputy Manufacturing R&D and

Program Manager — Market Transformation
Sunita Satyapal | Team Leader:
Peter Devlin
Nancy Garland
Carole Read
Administrative/
Program Support Education
Office Manager: I .
Acting Team Leader:
Karen Dandridge Carole Read

Safety, Codes & Stanards

Systems [ Team Leader:
Analysis/International Antonio Ruiz
Team Leader:
Fred Joseck Technology Validation
Michael Mills Team Leader:
Tien Nguyen lohn Garbak
[ |
Hydrogen Production Hydrogen Storage Fuel Cells
and Delivery Acting Team Leader: Team Leader:
Acting Team Leader: MNed Stetson Dimitrios Papageorgopoulos
e L Monterey Gardiner Kathi Epping-Martin
Monterey Gardiner Grace Ordaz Nancy Garland
Roxanne Garland Carole Read Donna Ho
Jason Marcinkoski

* EX: EERE +=20|HX|/HRHX|7|2Z2 ™ HAOIE

T2 OfAtTb B3, EEREQ| FY2011 T2 ofAQ¥HS 137
S QGERFEXALER&ADIE 674ItE, #2282 R
H

0l
7|=EtEt 1140bE, Al &3 (market transformation) 9EHGHE,
u]

40840tE. i
AA”HEAM  S5Ei0bE K| =M AHmanufacturing) 22 R&D  SHEiDIES
71550 208 FREs A AT HitHs FO0l= ofgf <E 8>0fA
R2OFSHULCEH
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<# 8> EERE FAO|HX|/HEHX|7|sZ=2 0 FOFE 0Lt 5Z0|
(G L= )

=9 2o} FY'06 FY'07 FY'08  [FY'09  FY'10
2 A M AL/ A ZR&D 84 337 386 100 150
2 A K| BFR&D 260 337 a24 578 320
oA 2 M K| HZR&D 307 371 423 611 627
7| &EEtS) 333 394 296 148 131
MEAZHX|A|AE] 11 73 77 64 32
SR TX|A|AH 09 73 75 938 114
A2 A 2| 7|R&D 06 40 29 28 02
LM A H|/HEZE 46 135 154 122 83
mE= 05 20 39 42 20
A AN 48 96 111 752 56
A2+ 0 0 0 a7 150
M| Z= A4 AFR&D 0 19 48 46 5.0

d

TA7|E 28 ot SH2007=AHES] F2 SBIR =% & STTR & Ot

=H): FY2006 153.451 &40HE; FY2007 189.51184BHS, FY2008 206.24140HE; FY2009
Wi OFE; FY2010 174.0 #40HE

=XM: EERE T+01II-1XI/<£E7SII lEZ203 HAOE

2) QUX| & +2/HEHX|7|E AHEIRZ] (HTAC)

2005HE 9] o4 X|¥ Section 8070 27{35t0] 2006H 6¥€ EZHA™o=Z
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