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Timeline 
•$ .-"6-&=&!()>&?@@A& 

•$ B$/$7*&=&.(C>&?@D?&& 

•$ E@F&)2+C3(-(& 

Budget 
•$ Total project funding 


–$ DOE $590K 

•$ Funding received in FY2011 

–$ $200 K 

Barriers 
A. Future Market Behavior 
B. Stove-piped/Siloed Analytical 

Capability 
E. Unplanned Studies and

Analysis 

Targets 
Analyze issues and long term 
impacts related to
infrastructure evolution, 
hydrogen fuel, and vehicles
(Task 1) 
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:7);-0+(<=;-0>2-( ?@::(A%&+-B&(!"#$%&'&(C#&D(E(!0>2'+%( 

H7(&%I/"+$)&+2%(37&2J&$/J6"7-6,)-,6(& 
7I7-(+7&-2&"/"3IK(&-*(&$+C")-7&2J& 
<$%(7C6("%&%(C32I+(/-&2J&*I%62L(/& 
-()*/232L$(7& 

M/#$62/+(/-"3&$+C")-&"/"3I7(7& 

:/"3IK(&)2/-6$5,12/&2J&.-"12/"6I&B,(3& 
9(337&N.B9O&)2PC62%,)(%&Q?&-2&("63I& 
+"6R(-&QI%62L(/&B,(3&9(33&S(*$)3(& 
NQB9SO&C(/(-6"12/& 

:/"3I7$7&2J&/()(77"6I&$/J6"7-6,)-,6(& 
%(#(32C+(/-& 

:/"3IK(&)2+C(112/&5(-<((/&(3()-6$)& 
#(*$)3(78&(T)$(/-&L"723$/(&#(*$)3(7&"/%& 
QB9S7& 

:/"3IK(&-*(&32/LP-(6+&$+C")-&2J& 
*I%62L(/&J,(3&"/%&#(*$)3(7& 

G&
 



 

U$3(7-2/(7&
 

MM / YYYY Milestone 

05 / 2011 Analyze role of SFC with H2 co-
production in enabling HFCV transition. 

Completed. 

09 / 2011 Analyze competition of HFCV and 
refueling to alternatives of Plug-in Hybrid 
Electric Vehicles (PHEV) and Battery 
Electric Vehicles (BEV). 
Ongoing. 
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•$ !$6()-3I&3$/R(%&-2&VM:&W"7R&G@X&Y325"3&Q?&.I7-(+7&:/"3I7$7& 

–$ W"7R&G@&Z"61)$C"/-7X&& 

Australia Japan 
Canada Norway 
Denmark Spain 
France Sweden 
Germany United Kingdom 
Greece United States 
Italy 

–$ U2%,3"6&72[<"6(&)"/&5(&(\-(/%(%&-2&2-*(6&)2,/-6$(7&26&6(L$2/7& 
–$ U,31P6(L$2/&7,CC3I8&%(+"/%8&"/%&%I/"+$)7&+2%(3$/L&-2&$/J26+&VM:& 
6(C26-7& 
•$ ]263%&M/(6LI&;,-322R& 
•$ M/(6LI&W()*/232LI&Z(67C()1#(7& 

•$ 9233"526"12/&<$-*&!6>&:/%I&4,-K&"-&H>&2J&-*(&Z")$^)& 
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Energy 
Price 

Energy 
Demand 

Fuel 
Price 

Fuel 
Demand 

#"3,(&2J&*I%62L(/&B9&-()*/232L$(7& 

•$ 9*227(&"CC62C6$"-(&6(L$2/7&"/%&#(*$)3(&7(L+(/-7&-2&%(^/(&-*(&7I7-(+& 
–$ '(72,6)(7&"/%&%(+"/%&#"6I&5I&6(L$2/& 
–$ :3-(6/"1#(&#(*$)3(&-()*/232L$(7&*"#(&%$`(6(/-&C(6J26+"/)(a)"C"5$3$1(7& 

•$ 927-&<$33&%6$#(&%()$7$2/7& 
–$ 9*2$)(&J")-267&N(>L>&#(*$)3(&6"/L(O&)"/&5(&)2/#(6-(%&-2&)27-&C(/"3-I& 

•$	 U2%(3&3(L$73"-(%&"/%&C2-(/1"3&$+C62#(+(/-7&-2&L"723$/(&#(*$)3(7& 
•$ Z27(&%(-"$3(%&b,(712/7& 

–$ ]*"-&"6(&-*(&C2-(/1"3&6(%,)12/7&2J&9;?&(+$77$2/7&"/%&L"723$/(& 
)2/7,+C12/&%,(&-2&QB9S&"%2C12/c& 

–$	 ]*"-&$7&-*(&#"3,(&2J&QB9S&$/&)2+C"6$72/&-2&5"d(6I&(3()-6$)&#(*$)3(7c&
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$/-(6J")(&"/%&7(/7$1#$-I&"/"3I7$7&&
 

•$ M"7IP-2P,7(&+2%(3& 
J62/-&(/%& 

•$ :332<7&7(/7$1#$-I& 
"/"3I7$7&,7$/L&4"1/& 
*IC(6),5(&7"+C3$/L& 

•$ '(7,3-7&"6(&%$7C3"I(%& 
2/P7)6((/&"7&<(33&"7& 
7(/-&-2&M\)(3& 
7C6("%7*((-&& 

A&
 



W()*/$)"3&Z62L6(77X&U26(&%(-"$3&J26&#(*$)3(7&f&J,(37&
 
-2&"/"3IK(&$+C")-&2J&)*"/L$/L&#(*$)3(&-()*/232L$(7&
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D_&#(*$)3(&7,5-IC(7&&
 

•$ M\C"/%(%&+2%(3&J62+&D&L(2L6"C*$)&6(L$2/&-2&E&6(L$2/7& 
•$ M/*"/)(%&+2%(3$/L&2J&J,-,6(&(/(6LI&72,6)(7&-2&$/)3,%(&32<P
 
)"652/&2C12/7&
 

North American Electric Reliability Corporation 
regions are not geographic regions; our regions 
approximate NERC regions. 

Z2<(6-6"$/7X& 
92/#(/12/"3&V9M8& 
QB9S8&ZQMSD@8& 
ZQMSg@8&hMS& 

S(*$)3(&7$K(a)3"77X& 
.+"33&9"68& 
4"6L(&9"68& 
W6,)R& 

M/(6LI&72,6)(7X& 
92"38&0"-,6"3&L"78&;$38& 
]$/%& 

B,(37X& 
Y"723$/(8&QI%62L(/8& 
M3()-6$)$-I& 

E&
 



S(*$)3(&B,(3&M)2/2+I&:77,+C12/7&
 
?:F-('"(( 
GHEHIGHEJI( 
GHKL( 

F#&)$'"-( 
8M.( 

NOMP( :N.PEH( 
F#&(QRRST( 
.$-0+(QGKST( 

:N.PUH( 
F#&(QKRST( 
.$-0+(QJKST( 

V.P( 

.+"33&9"6& Geag?ag_& eiaADaAe& gDag_a_e&& 
EgaD@?aDGe&& 

G@aGgagA& 
igaDD@aDgE& 

iiaDD@aDgE& 

4"6L(&9"6& DEaG@aGi& eiaADaAe& G_aGiagA&& 
A?aEAaDDe&& 

?_a?iag@& 
E@aigaD?e& 

0a:& 

W6,)R& DEaG@aGi& eiaADaAe& ?@a?Ga?E& 
g?a_DaeE& 

0a:& 0a:& 

•$ S(*$)3(&J,(3&()2/2+I&$/-(6C23"-(%&5(-<((/&C2$/-7&"/%&$7&^\(%&"-&-*(&3"7-&#"3,(&"[(6&?@G_& 
•$ H7(%&MZ:&#(*$)3(&)3"77&%(^/$12/7&N/2-&9:BMO&P&.HS7&)3"77$^(%&"7&j3"6L(&)"67k& 
•$ .2+(&C2<(6-6"$/a7$K(&)2+5$/"12/7&"77,+(%&-2&5(&,/3$R(3I& 
•$ Y"723$/(&$/-(6/"3&)2+5,712/&(/L$/(&NV9MO&C2<(6-6"$/&$/)3,%(7&*I56$%7& 
•$ 9,66(/-&QB9S&#"3,(7&5"7(%&2/&W2I2-"&Q$L*3"/%(6&B9QSP"%#&6(C26-&N]$CR(&!"#$%O& 

i& 



:77,+C12/7&
 
B,(3&U2%(3&	 S(*$)3(&U2%(3&
 
M3()-6$)&.,CC3I& 

–$ U"6L$/"3&(3()-6$)$-I&+$\&J26&6(L$2/7&)"3),3"-(%& 
J62+&MZ:&(Y6$%?@@i&%"-"&5I&7(3()1/L&J277$3& 
L(/(6"12/&,/$-7&"-&@>GP@>e&)"C")$-I&J")-26& 

–$ ;C12/&-2&^\&+"6L$/"3&L(/(6"12/8&)2/#(6-& 
L(/(6"12/&-2&/"-,6"3&L"78&26&)2/#(6-&-2&3("7-& 
)27-&/(<&L(/(6"12/&2C12/>& 

0"-,6"3&Y"7&.,CC3I& 
–$ MV:&C6$)(&%"-"&,7(%&-2&$/$1"3$K(&+2%(3& 

–$ 9,66(/-&%$7-6$5,12/&7I7-(+&"77,+(%&-2&5(&"-& 
E@F&)"C")$-I& 

Y"723$/(&.,CC3I& 
–$	 ;$3&C6$)(X&3$/("6&C62l()12/8&"5$3$-I&-2&C62L6"+& 

C(6$2%$)&C6$)(&7C$R(7>&&!(J",3-&2$3&C6$)(&$7&mi@a 
553&<$-*&mGa553aI("6&$/)6("7(7& 

QI%62L(/&.,CC3I& 

–$ !$7-6$5,-(%&7-("+P+(-*"/(&6(J26+$/L&N.U'O& 
–$ n(62P)"652/&Q?&J62+&<$/%&<$-*&)(/-6"3& 

(3()-623I7$7& 

–$ 927-&2J&%$7-6$5,12/&%()6("7(7&"7&/,+5(6&2J& 
#(*$)3(7&$/)6("7(7& 

–$ 9*2$)(&2J&(/(6LI&72,6)(&5"7(%&2/&C6$)(& 
D@& $/)3,7$#(&2J&)"652/&C6$)(& 

=$	 Z,6)*"7(&)27-7&"%"C-(%&J62+&0"12/"3&:)"%(+$(7& 
6(C26-78&j&W6"/7$12/7&-2&:3-(6/"1#(&S(*$)3(& 
W()*/232L$(7k&N?@@E8?@D@O>&&42/LP-(6+&$/)6(+(/-"3& 
#(*$)3(&)27-7&N"52#(&)2/#(/12/"3O&"6(&m?D@@&J26& 
ZQMSD@&"/%&QB9S8&"/%&m__@@&J26&ZQMSg@&"/%&hMS>& 

=$ S(*$)3(&"L(&%$7-6$5,12/&"/%&7)6"C&6"-(&J62+& 
!(C"6-+(/-&2J&W6"/7C26-"12/&N!;WO&%"-"& 

=$ ."3(7&6"-(&e>EF8&7)6"C&6"-(&_>iF>&&B3((-&L62<7&"-&@>iF& 
C(6&"//,+8&(b,"3&-2&H.&)(/7,7&5,6(",&C62l()12/7&& 

=$ U,31/2+$"3&32L$-&+2%(3&5"7(%&2/&C,6)*"7(&)27-8&J,(3& 
)27-8&"/%&C(/"3-I&J")-26&-2&%(-(6+$/(&7"3(7& 

.B9&U2%(3& 
4"6L(&.)"3(X&_@@&U]& 

-$ Q$L*&W(+C&B9&7I7-(+& 
-$ 0"-,6"3&Y"7&N0YO&&2C(6"12/&<$-*&$/-(6/"3& 

6(J26+$/L& 
-$ _@F&0Y&-2&(3()-6$)&(T)$(/)I& 
-$ ?gF&-2&Q?&$/&)2PC62%,)12/&+2%(&& 
-$ Z(6J26+"/)(&C"6"+(-(67&J62+&B,(39(33& 

M/(6LI&C,53$)"12/7& 
Z(/(-6"12/&(\-(/-&J62+&9"3$J26/$"&M/(6LI&92++$77$2/& 
6(C26-&(\-6"C23"-(%&-2&H.& 
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(\"+$/$/L&"&6"/L(&2J&7)(/"6$27&
 
•$ o(I&$/C,-&C"6"+(-(67& 

–$ S(*$)3(7X&& 
•$ B,(3&()2/2+I&"7&"&J,/)12/&2J&1+(p&)27-&2J&"3-(6/"1#(&-()*/232L$(78& 
3("6/$/L&),6#(&J26&#(*$)3(&)27-p&7"3(7a%$7)"6%&6"-(78&C"I5")R&C(6$2%&J26& 
"%%$12/"3&C,6)*"7(&)27-8&"#"$3"5$3$-I&2J&C2<(6-6"$/&2C12/7& 

–$ M3()-6$)$-IX& 
•$ 9*"/L(7&$/&+"6L$/"3&(3()-6$)&+$\8&6"-(&2J&)*"/L(&2J&+"6L$/"3&(3()-6$)&+$\8& 
/2/P-6"/7C26-&%(+"/%&J26&(3()-6$)$-I&
 

–$ M/(6LI&.2,6)(7X&
 
•$ 0Y&C6$)(&(3"71)$-I8&.,CC3I&),6#(7&J26&K(62P)"652/&(/(6LI&72,6)(78& 
:#"$3"5$3$-I&2J&$/-(6P6(L$2/"3&-6"/7C26-8&96,%(&2$3&$/$1"3&C6$)(&"/%&6"-(&2J& 
$/)6("7(& 

–$ .B9X&& 
•$ M3()-6$)&(T)$(/)Ip&Q?&)2PC62%,)12/&(T)$(/)I8&&^\(%&f&#"6$"53(&)27-7&2J&Q?& 
C62%,)12/p&C(/(-6"12/&6"-(&2J&.B9&,/$-7& 

–$ ;-*(6X&&)"652/&C6$)(& 
DD& 



h"7(&)"7(X&QB9S&%2+$/"-(&"3-(6/"1#(&
 
#(*$)3(&q((-&5I&?@g_&&
 

•$ ]$-*&+2%(6"-(&$/)6("7(7&$/& 
C(-623(,+&C6$)(&NmGa553aI6O& 
"/%&<$-*2,-&)"652/&C6$)(8& 
L"723$/(&V9M&#(*$)3(7&"6(&-*(& 
+"l26$-I&J26&-*(&^67-&*"3J&2J& 
-*$7&)(/-,6I& 

•$ ZQMSPg@&"/%&hMS&"6(& 
*"+C(6(%&5I&)27-7&"/%& 
+"6R(-&7(L+(/-&3$+$-"12/7& 

•$ .+"33(6&5"d(6$(7&$/& 
ZQMSPD@&6(%,)(&#(*$)3(& 
)27-8&"332<$/L&("63$(6& 
C(/(-6"12/& 

D?& 

•$ QI%62L(/PJ,(3(%&#(*$)3(7&"6(&-*(&%2+$/"/-& 
"3-(6/"1#(&#(*$)3(&"[(6&?@g_& 

•$ B3((-&$7&*"3J&"3-(6/"1#(&#(*$)3(7&"-&?@_@& 
•$ QI%62L(/PJ,(3(%&#(*$)3(7&6(")*&D&+$33$2/&

#(*$)3(7&5I&?@?e&& 



h"7(&)"7(X&:3-(6/"1#(&J,(3&#(*$)3(& 
7"3(7&"))(3(6"-(&"[(6&?@G@& 
:77,+C12/7X&& 
•$ V+C62#(+(/-7&$/&J,(3& 

()2/2+I&J26&"33&#(*$)3(7& 
•$ '(%,)12/7&$/&-*(&)27-& 

2J&"3-(6/"1#(&#(*$)3(7& 
•$ 9"652/&C23$)I&/2-& 

)2/7$%(6(%& 

.*"C(&"/%&1+$/L&2J&QB9S& 
7"3(7&6"-(&$7&)2/7$7-(/-&<$-*& 
QIW6"/7&6(7,3-7&NY6((/(&!"# 
$%8&;'04&?@@EO# •$ Y"723$/(&V9M&7"3(7&J"33&5(32<&_@F&$/&?@g@&
 

•$ :3-(6/"1#(&#(*$)3(7&+"R(&,C&A_F&2J&/(<& 
#(*$)3(&7"3(7&"-&+$%P)(/-,6I&NrDA&U& 
#(*$)3(7aI("6O& 

DG&
 



h"7(&)"7(X&Z2<(6-6"$/&)*2$)(&#"6$(7& 
<$-*&7$K(&2J&#(*$)3(& 

•$ 4"6L(&)"6&7(L+(/-& 
–$ Q$L*(6&C62C2612/&2J&"3-(6/"1#(& 

#(*$)3(7&%,(&-2&3"6L(6&%$`(6(/)(& 
$/&J,(3&)2/7,+C12/& 

•$ .+"33&)"6&7(L+(/-&& 
–$ .+"33&V9M7&"36("%I&(T)$(/-& 
–$ B,(3&7"#$/L7&2J&"3-(6/"1#(& 

#(*$)3(7&$7&7+"33&)2+C"6(%&-2& 
"%%$12/"3&C,6)*"7(&)27-7& 

•$ 9*"/L$/L&#(*$)3(&)27-&26& 
L"723$/(&C6$)(&"77,+C12/7& 
)*"/L(7&52-*&-*(&C(/(-6"12/& 
"/%&%$7-6$5,12/&2J&*I%62L(/& 
#(*$)3(7& 

Dg&
 



h"7(&)"7(X&4"6L(&6(%,)12/7&$/&52-*&L"723$/(&,7(&"/%& 
YQY&(+$77$2/7&J62+&/(<&#(*$)3(&-()*/232L$(7& 

•$	 .$L/$^)"/-&L"723$/(&,7(& 
6(%,)12/8&%(7C$-(&$/)6("7(&$/& 
C2C,3"12/&f&#(*$)3(7& 
-$	 V/)6("7(7&@>iF&C(6&I("68& 

-2-"3&$/)6("7(&GAF&J62+& 
?@D_&-2&?@_@& 

•$ Y"723$/(&%(+"/%&$/&?@_@&$7& 
<$-*$/&-*(&-()*/$)"3&3$+$-&2J& 
%2+(71)&5$2J,(3&C62%,)12/& 
-$ :52,-&e@&h&L"332/& 

L"723$/(&(b,$#"3(/-&NYYMO& 
C(6&I("6 

•$ Y"723$/(&V9M&$+C62#(+(/-7& 
"32/(&<2,3%&")*$(#(&?_F& 
6(%,)12/&$/&YQY&(+$77$2/7& 
"/%&L"723$/(&,7(&N6(3"1#(&-2& 
?@D_O& 

D_& 



]$-*2,-&*$L*(6&L"723$/(&)27-78& 
"3-(6/"1#(&#(*$)3(7&"6(&+$/26&C2612/&2J&q((-& 

•$ ;$3&C6$)(&)2/7-"/-&"-&mi@a553&&
 

•$ 02&)"652/&C6$)(& 

•$ Y"723$/(&V9M&)2/1/,(&-2& 
$+C62#(& 

•$ B,(3&7"#$/L7&$7&/2-&7,T)$(/-&-2& 
7,CC26-&C,6)*"7(&2J& 
"3-(6/"1#(PJ,(3(%&#(*$)3(7& 

•$ U2%(3&%2(7&/2-&C6(7,CC27(& 
7,))(77&2J&"3-(6/"1#(&#(*$)3(7& 

De&
 



Q$L*&)"652/&C6$)(&$/)6("7(7&*I%62L(/&
 
#(*$)3(&C(/(-6"12/&
 

•$ U2%(3&"332<7&*I%62L(/& 
C62%,)12/&J62+&/"-,6"3&L"7& 
26&<$/%&(3()-6$)$-I& 

•$ 9"652/&C6$)(&$/)6("7(7&-*(& 
-2-"3&/,+5(6&2J&QB9S&"/%& 
)",7(7&("63$(6&$/-62%,)12/& 

•$ Q2<(#(68&7$L/$^)"/-&)"652/& 
C6$)(&$7&6(b,$6(%&-2&*"#(&3"6L(& 
$+C")-&2/&*I%62L(/&#(*$)3(& 
7"3(7& 

DA& 



Z"I5")R&C(6$2%&$7&"&)6$1)"3&C"6"+(-(6& 
J26&QB9S&7"3(7&"/%&YQY&(+$77$2/7& 

•$ Y6((/(&6(C26-7& 
)2/7,+(67&,7(&D>_&-2&?>_& 
I("6&C"I5")R&C(6$2%& 

•$ h"7(3$/(&"77,+C12/X&G& 
I("6&C(6$2%&J26&)2/7,+(6& 
)*2$)(& 

•$ 9*"/L$/L&J62+&G&-2&_& 
I("67&-2&6()2,C&C,6)*"7(& 
C6$)(&$/)6("7(7&QB9S&5I& 
_@F&"/%&7"#(7&sD@@&U& 
-2//(&9;?aI("6& 

•$ :)*$(#$/L&-*(&7"+(& 
6(%,)12/&<$-*&)"652/& 
C6$)(&6(b,$6(7&mDA_a 
-2//(&C6$)(>& 

DE&
 



QI%62L(/&#(*$)3(7&*"#(&"&3"6L(6&$+C")-&2/& 
(+$77$2/7&f&2$3&,7(&-*"/&5"d(6I&(3()-6$)&#(*$)3(7& 
•$ 4"6L(P7)"3(&,7(&2J&*I%62L(/&26& 

5"d(6I&(3()-6$)&#(*$)3(7&<$33& 
6(b,$6(&$/J6"7-6,)-,6(&$/#(7-+(/-& 
"/%&'f!&C62L6(77>& 

•$ Q2<(#(68&-*(&$+C")-&2J&-*(7(&
 
-()*/232L$(7&$7&/2-&(b,"3>&
 

Y"723$/(&,7(& 

Di& 

<'$(:7'0-( 8M. 
W:N.P( 

8M. 
W:N.P 
WV.P( 

8M. 
W:N.P 
WNOMP( 

8M. 
W:N.P 
WNOMP 
WV.P( 

mi@a5538& 
/2& 
$/)6("7(& 

i?>A&& 
h&L"3aI6& 

i?>e&& 
h&L"3aI6& 

iD>g& 
h&L"3aI6& 
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