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Hydrogen Fuel Cell Motive Power Solutions




IHS 0018 ()G +$,8 ¥ &I %.%
& Y& H A H 0 &, 1M #2 - I&Y %
O -$BI& ™ K& & L & 18
S%$3 96.9% ' 4% F % & .5 * &'* -
M0 0 *&L* HH Y H.&* HEY - 1%+ #53

$&*  "&L1}* 4% . # # "&l & &

[1-.%!1&*, " %* ., ['&* *,0 % &*, .% %+
XO&*, &F-PHH "&F 1&F 5%+ %+* &*6!* ¥
"%.'%2 +1&#$ ., . H#S &P N %$3 +*
%.% ' "&1* .. "%/, # H##HS' -&

*$ %&'"&% 0 '%.H#HEY '3 *IHH +UH,
5%+ * & *1X&H# , "M *& '%* &.%*, & "#. 7,
*7% % %+* %.% ' & 5.##(/ '%*, ', &3

- ( 0 112* 113) # % '& '#, $ &$"& & )

T%*& & ). 0K - Ykr 960 [ 4
Mg LK IBIHS KL 4% S8 X,

St % '3 ['%&" S %r%  *A#
IQL* #H % - ™&% ' "&1 % 5%+ %+* %.%'3

W+ # S %I -(%+r( &% ), "&1*
&M AW Yor& 11X K& MH %
¥ 5%+ %+& "&%$ *&%- Y% ' -##5
AR %S &% % 1* 0 #.%* % %.,.&, 3

8 &* & 3% . % ' .- %%
%+.% . Il ,%* ## $!1& **, 3 8 # -*&

%S "% HHEY% 0+ H -# H# 1%t & %
M&LA& * &L LI *&L * ). %3

Hydrogen Fuel Cell Motive Power Solutions




AN 0 112 *113) # % '& '#, $

"& ]
"k

)2 . )3

S g

$.3. 0"

&1 %% ' ' % - 1.& ! )$
SR %+ % &* ‘% &.9%*, ' . %I&'()*$%.%
[ "8 L, +$.& Y -& Y%t* |, &3
+ R4 % -*& . 5% &'* -

, &% %.% ' - 1&.% "2 5+*&* ".&.[%*&
P+, +$,& * I"#$2 "&* 1&* 0 .". %$ .' 4*
G20 %%, % . ,.%* HE -$1&™, 3

# & V4*& - "&* -

- 1&% ' %+.%-% %+*/ % .1*&. *.""# % '3

%.'.& - 1&% '
( 4.& *I*H' %% ' *#1*&* +$,& *
4.& *H#' %% ' [ 1*&*, +$,& ¥
( 4.& *I"#' %% "' ' %*"&,! %'

( 4.&:4# *I4#' %% '
4.&:.%*& # ' #' $,& * I #

1% //.* - &% '

.'4*,* ‘*,0 "k _*,% .

I,.%* $1& **

"#$ "%

&$"8 & )

#0 $

"HO /$ "
+/ Y& $ #

)2 NS+ - #

+* L &SN % %t %%

- 1&.% ' .&%

@ *6!* %*, &*-I*## "' "&* 1&*0 .". %3P

@+ * -+$,& * I"#$

@$"™ - ['& '%r*+'# $

@*-1"##" %&# $ % 0. * &*

@$"™*2"#. **% 0 "14*& -, " *&

@%.% '/, A*0*7%*& &".). '

UL H#H B % $12 -—*& %
%.% ' - 1&% '%+.%-% $!&"™*, 3

*_ %
, .

$& * "#$0"& ! % '

@ *#1*&* & ' %*"&,!% '
$& * ['&*

@ &+$,&1H#% &1¥" %', .
$& *"&* 1&* % &.*

"+&. /

@ 5BC(C4.&D0 +B (> 4.&D

$.& *, " *g
@ %.'\(#'"™ & 544/ '%*,
%.% '0&*-*##"' '%&HAO/' % &'

@ *I"*&.%I&* ["* %%, &*-*##' B#5 -. %D

@ & *-#5/*1&**"%B & # /. -#5D
@ #*/"%&"' 0 I&I*#H.'* "N&# $ %*

/




%.% ' &% -*&%, 5%+ *0+& H18S$ - +$,& ¥ &) . # # .

"& 18 & Ut "& 1% ' %H+& !+ *%+*8& *H %&S - 5.%*& &

&*-&I" - %I&H .3 Y - +$,& * - & Wtt ,-*&F% I"™HS "% '

L&S &0 TOhtE R X 0 - % O +$.& 2 H%& %S &

"%I&H . ' $1& &*.3 . % $!° 0" Ot [ % Up(

0 1E +5,& * IMHS -& $1& *T.% %% ' . . %S ., # % '3
" #$ " %

%.% ' .&* "& 1% 5%+ '%*&%*, +$,& ¥ [ & ' *.4#'

* Uo+& & A& &P’ "8 183 &  ,&1* " %'

I'&* & "&1,* #5 % ['& ' % #5 " %% 5+ #

+$.81 &1F" %' &, ."+&. | ['&* & * A+ %S

%% '(-& ., #)% +% ['& '3 +* rex

%t + # * H1FF&%, &% ' -& + + BLE  %$2 & .4 # W60

L6515 O %ok I+ 1% RIAGH &, # % ' 5&#,5 3
"#$ " %

%.% ' .&* '%&! %*, 5%+ + + "&* 1& % & * 1* *# B (> 4.&D

% &' +$,& * -& /[ %+* ['& ', *I&’ L+ o+ %% &*-HHE
S %$3 AR2 "&* 1&* ) NAR& - 1F M & T A
g 0 &6 &F, &*-PMHHE' . %$3 & " %* +$,& *
"& 1% '#5"&* 1& % & *1* *# BC(C4.&D .&* # '#1*, % *1&*
%.4#* +$,& *' I"#$ -& %+* ['& &3 W& * 1* *H ' 4
'%* &.%%, '%+* %.% ' &"#.*, 1% << %% 3
"#$ "%

%.% ' .&* *6! "%, 5%+ *#* "% ¥ ", +$& * Y,ME - & - %2
SRS &I - +8,& Y % 1+ #*3 5 ,--*&"% 1*& ' .&*
-*&*2 . %.(#™ 1*& '5%+ . %! % 1* * U+ P0er, 00 B
%**# ', . "% S5.4##(/1'%*, 1*& '3 %+ 1*& BT R
'%*&-. * 5 %+ &% '41%%"' 0 ', & ., "% 'H#"SIM% [ HE
Y4x& -, "™ *& ' 1.&$ %' ' Ot* 1%+ #* H% A*2 0,
4* Hx 1% , *F I'*& & -1 & '%H&WY, ' %% ' & ', &3
"#$ "%

+* %.% " '%&#H*, 4% "% &%*, /"% & ' $%5%+*. $% !*
'%*&-.*% !+ & %+% 1* . * % #H# &HL'% &% ' ".&[FU*&
*@1 * '%*&1H S, %% ' -&.% '3 %* H™* . * % %% '
"% & %..& 3 +3,& *"& & %$ *6!* ' " '%&# +3, & *
#5 % ., -&[ %t+* , -*&*% % & * 1* *# U, %+ ['& & ..
&*-IH#" %&# $ W *FI&* * ) ['H%* &*-H# - 1%+ #*3 &
( 4.82 %*"*&.%I&* [ %%, &*-I}H' ' 4* -*&F ' &*& %
HAR - % -##'3 &F * -#5 [ F 1A% - &*-IMHEF, +$,& * 5%+
& # [ #5/M%*&' ' # 4* --*&*3

- ( 0 112 *113) # % '& '#, $ &$"& & )



%.% ' .&* "&1* 5%+ .
106/ * ™ *T%*& & ".). ' .\ 5* *1&*

KT 1% . 0% 0 *&L* M. % -$ &
%.9 'M&+. % %+t - ##5" | HS &% '3

'el* 0

#H %.% ' *#% &* '%*&%*, . [ % .
*&% -*, %.% '/ \#* #H5' -&* . $%N&'"& %
"%.##.% ' ' %*3 -—*& .5 &'* -

"% ' -& %t *T%*& & ). ' - Y%t [
&' "' &, -F&% FTH 1* ") [ %*& #2

1% /1% &"+ ', ##l/'%* # +%''3

@ '%*& & "% '-&!* " #, #/].%*
@ .&!"'% #1& && '#. * B'YW& &

@ & ! *7%*& &".). ' [.%*& # 0 +."* |
@ .'1. 1*&' 5%+ % /& " -* &" +

*T%*& &

@ '%/ +""#. % ".). ' 5%+ &"+
@ &'".&*"% 0 ##/'%* #£ ".).'0 &."+

@ & ! %% -*T%*& &# +%'"' 0 "#. **'%

@ '%*&% ' -, "™*& ' %.% '/ \#*
@ '%/* ™, "™*&& - 0"#. **"%

( 0 112 *113) # % '& '#, $ &$"& & )

—*& 7%* 1* . %.'* 0 *&1 *
%.8% "' -&/ %+* ,.$ $! ' *& % "&+.* .
%.% ., ## %+*5.$ %+& | + *# 1*&$ 0 "*&.%3

8% &* &% % +H % . % .# %%
189 0 MK - 0% 4%, ' $1& K 2
L&l kLA ' %.% '61%.% '3 1&'
IS 5F & Yo+ HE +IFU2 Y HHY
B¥ . % ' O+t # # & LH & * 3 - & A#
&L *O LW * ) K U H# A&
LML -OBI&F 1M &% - Yok &*-IE' 9696 '3

@ %'*''%# %% -1&% '0 "™
@ &1 '-*%.#,''(4"," %% '6!'%.%

@ .%&$51 % 0. *%.'* %* % 4* &* +"/*%
@ . #' - +""%2 %*"&*".&% '0 '%.#H. %'
@ *&%- % '0. %.'*'# #."&1H"& *

@ 9" &.* - %.% 'B"&* 1&*2 .". %$ *% 3D
@ *&1 *0/.'%*. ' *".).*




e \
.5 &H#, #*X& I 0 IMES! %*+'# $  %.%*(-(%+*( &% ., "&1*
+$,& * &* - -& W& %I&* - & ' %&% &*# AH#* %+& 1+ 1 * TIF&T MMH % .
L% 1%* &Y H#4$& M &L & T+ %& "' %&. )(&* &, - "'#* &-I*H##' %% ' 3

L& $2 #0 . ['*3
7%* 1* 0 '*50 /['&1* &*-I*##' %.% '

& ("M% % 1% K !, T A4 %*+'# $ %*, . %I #S 4.
#19% ' %+.9% .&* [.'1-. %I&*, 4. %, ' 19 [*& % *%+*& 5 %+ '%N*&'% '# ##.4 &% '".&%*& 3
- %' 0 "3 %% ' +$,& * I"#$2
&* -t "&* 1&* 0 . %$ /W& O T 4 L

+$,& ¥ &*-IMHE! %.% ' .&*

11- %I&*, ' . &.'* 5%+ "# A%
Yorl AT AE TL5F &I - TE V&% 1F L W% %.,.&, S, * 5%+ %+ &,
CA RO B ) SRS "&%$ *&% - % ', "&1#4$ H ., %+*& 3
- J

@ G $& *&*-P##' %% '-& .| + &&* %0 .%&* *$B<D
@ G $& *&-P##Ht' %% '-& 9 % &l,.#* B <D
@ G $& *&-I##H' %% '-&/I" "#W$ - ')I4'()?*&'B<D
@ G $& “&*-P##' %% '-& &b -1, * '*B<D
@ G $& *&-P##Ht' %% '-& &* B <D
@ G $& *&-I##H' %% '-& *%. */ 4#$ B<D
@ G $&*, %&4% ""H'%-& *%-&$"’ B <D
@ G $& *"&,1% ""#.'%-& *%-&$"’ B <D
@ $&**PHE %% -& #, - . /JB<D
@ C $& ™ *I'##' %% '-& %S - # %4& "%#B<D
@ C $& * *I##' %% '-& %$ - *& " "%#B<D
@ C $& * *I'##' %% '-& %% - &+ | "%#B<D
5
@ &™) "1 %&S$ &!I"' M *HH ), $,& * K'%*+#$ '%.% 1*
@ "1 3$&* +5% .&%N*&+"
@ .+ $& *0 " *#H &%*&+"

@ $&* )*¥&) %'
@ %8 Y% H# &S *$58) &!" '+§, & *' 0 -1
@ ', 1S 8&* *:

<

"E= F >= GFF
8: 555( °

113) # % '& '#, $ &$"& &




