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(nJine ,Gentifi cation
A vehicle’s engine is classifi ed by its:
c$ Confi guration
c$ Size/Displacement
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Figure 1.21 Common Engine Confi gurations
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 9eKicle ,Gentifi cation
Vehicles can be identifi ed by the:
c$ f8K
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5$9/(;)56;)K&7#;)J((:;)>7-+&7;)A72(37#&;)
D:(.;)8("/($#;)V7%;)7-9)=7"W7..

A%58 K$39)7-9)>&-+$.-
L%>%)' >(W"2)7-9)*$0$#7
U%<+70'?,#3
E5%(*

=$.B2@7/(-;)!"9&;)E(-#.(0;)>7%G$3/,&-&;)
8$32+,(;)6Q!*;)7-9)6B$97

Y%#8' !+"37)7-9)4$-97
Y>(#8'" 40"-97&)7-9)L&7
b"77'# Infi niti and Nissan

)%&*#+(,-?U( (F["EH0+'(5>(I"N+'

F%8,<
Z#-$N(&-.$ O!"#$%&'()*<Q$ (L$ ,$ 6-#'+.-$ 1-L-19$ "($
the specifi c name of each vehicle within a make. 
*(&-.$),N-9$(L"-)$+#,)?-$(6-1$"'N-/

F'+, F%8,<

;J,:5%<,)
E$.#)Q=;)E.7N(3;)E.7N(3)Q=;)C7%73$;)C$.$379$;)
C$3'(##()QOV70;)C$3'(##()6#&-/370;)C$3'(##()rab;)
QR"&-$W;)QR"&-$W)Q=;)6&.'(379$;)6&.'(379$)Q=;)
6"G"3G7-;)*37W;)*37&.G.7N(3;)*37'(32(;)7-9)*7,$(

)%&*#+(,-?A( (F["EH0+'(5>(I5P+0'

d,'5
Z#-$N(&-.$ 2-,1$ (L$ ,$ 6-#'+.-$ '9$ )("$ )-+-99,1'.2$
"#-$2-,1$ ')$P#'+#$'"$P,9$C5'."/$J$6-#'+.-$C5'."$ ')$
[+"(C-1$ABAH$N(9"$.'M-.2$P(5.&$C-$+()9'&-1-&$,$
ABAW$N(&-.$2-,1$6-#'+.-/$
F%8,<3d,'53OFdP- To fi nd the actual model year 
(L$"#-$6-#'+.-$.((M$,"$"#-$6-#'+.-$-N'99'()$+()"1(.$
')L(1N,"'()$ Of%=8Q$ 9"'+M-1$ 5)&-1$ "#-$ #((&$ (1$
()$"#-$(>-)')?$L,+-$(L$"#-$.'L"?,"-$()$9(N-$%f9/$
Z#'9$ 9"'+M-1$ ')&'+,"-9$ "#-$2-,1$(L$>(..5"'()$ 9",)X
&,1&9$+()L(1N,)+-7$P#'+#$'9$,.9($"#-$N(&-.$2-,1/$
='),3%$3F'#($'.)(5,-$Z#-$&,"-$(L$N,)5L,+"51-$
'9$ .'9"-&$ ')9'&-$ "#-$&1'6-1`9$ &((1$ ()$ "#-$6-#'+.-$
certifi cation label. This is the actual month and 
2-,1$"#,"$"#-$6-#'+.-$1(..-&$(LL$"#-$,99-NC.2$.')-/

L5"/3I,:,<
Z1'N$ .-6-.9$ O!"#$%&' ()*=Q$ '&-)"'L2$ 6-19'()9$
O&'LL-1-)"$ -R5'>N-)"$ ,)&$ L-,"51-9Q$ (L$ "#-$ 9,N-$
6-#'+.-$N(&-./$%)"12X.-6-.$N(&-.97$ (L"-)$ +,..-&$
"#-$C,9-$N(&-.7$,1-$"#-$N(9"$,LL(1&,C.-/$J$C,&?-$
()$ "#-$ 6-#'+.-k9$ C,+M$ (1$ 9'&-$ &'9>.,29$ "#-$ "1'N$
.-6-.$(1$,$L1--$().')-$f8K$&-+(&-1$P'..$'&-)"'L2$'"/

F%8,< L5"/3I,:,<
L'J%, >6;)>*;)rdZ;)V6*;)83(%&(3;)4&/,)C$"-#30

)%&*#+(,-?@( (F["EH0+'(5>(Q#%E(<+1+0'

L>*,
*,)2$&'LL-1-)"$ "2>-9$ O!"#$%&'()*FQ$ (L$ 6-#'+.-9$
,1-$&-9'?)-&$"($N--"$+()95N-1$&-N,)&9/

L>*, Q<<(7)5')"%# F'+,3'#83F%8,<g

F".5%.'5 F".5%3F".5%<"#%;)HQA)(`;)
V(-7".#)*@&N0;)7-9)hQ=)S$0$

@(D.%/c3
*'.)3;'5

FQbQ3;%%*,5;)40"-97&)!++(-#;)
L&7)V&$;)7-9)<&227-)=(327

;%/*'.)3
;'5

Y%#8'3;":".;)*$0$#7)C$3$..7;)
L&7)K$3#(;)7-9)<&227-)6(-#37

F"8c7"G,3
;'5

L,7<'3F%8,<3K;)4$-97)!++$39;)
<&227-)!.#&%7;)*$0$#7)C7%30;)
L&7)L\;)7-9)40"-97&)6$-7#7

A(<<c7"G,3
;'5

I(."831"5;)*$0$#7)!'7.$-;)7-9)
5$9/()C,73/(3

@*%5)73
;'5

I'/D%5?J"#"39,:(,<)%)7-9)
C,('3$.(#)C$3'(##(

;%/*'.)3
@2U

U%<:%3h;^\;)4$-97)CVO=;)
K$39)Q2+7:(;)7-9)*$0$#7)
V!=]

F"8c7"G,3
@2U

i"'3L,<<(5"8,;*$0$#7)
4&/,.7-9(3;)4$-97)8&.$#;)7-9)
V&'&7-)VZ6

;5%77c
%:,53
@2U

A%583F(7)'#?3F'.JcW;)
EA?)hZ;)40"-97&)1D<1U)\;)
L&7)Q=b;)7-9)*(2.7)A$9(.)S

A(<<c7"G,3
@2U

;'8"<<'.3W7.'<'8,;)K$39)
QW:(9&#&$-;)J((:)?7/$-((3;)
7-9)HAC)S"B$-)

;%/*'.)3
4".+(*

Y>(#8'"3@'#)'3;5(G)7-9
K$39)A7'(3&+B

F"8c7"G,3
4".+(*

9":"'#39ZL;)HAC)C7-0$-;)
K$39)V7-/(3;)4$-97)
V&9/(.&-(;)7-9)*$0$#7)*7+$%7

A(<<c7"G,3
4".+(*

!"#$%&'()#%*'+,
!'--%&./)

A%583Ac@,5",7;)5$9/()V7%;)
HAC)6&(337;)<&227-)*&#7-;)7-9)
*$0$#7)*"-937

F"#":'# Y%#8'3R8>77,>;)L&7)C73-&'7.;)
and Chrysler Pacifi ca

U'#!"#$%&#'()*+
,'(

A%583L5'#7");)HAC)67'7-7;)
7-9)C,('3$.(#)QW:3(22

c(_00*'4#"4%5$d'(E"N+("$P(E5P+0("#+(3%&30%&34+P(%$(=50P-
)%&*#+(,-?9( J+3%G0+(Q/H+'(M%43(F["EH0+'

!"#$

!K



!!!"#$%&'()**("+&,

34'5)73'#83@>7),/7
Z#-$,5"(N(C'.-$'9$N,&-$5>$(L<$
c$ :,1"9
c$ T29"-N9

4'5)7
Z#-$+,1 9̀$L1,N-$,)&$C(&2$O9(N-"'N-9$')"-?1,"-&$
"(?-"#-1$')"($()-$5)'"$+,..-&$,$5)'C(&2Q$,1-$.,1?-$
>,1"9$(L$"#-$,5"(N(C'.-/$
2#"D%8>3 ;'7)"#?-$ 8))(6,"'6-$ ,)&$ -4"-)9'6-$
5)'C(&2$ 95CL1,N-$ +,9"')?$ ?1-,".2$ 1-&5+-9$ "#-$
)5NC-1$(L$>'-+-9$)--&')?$,99-NC.2$,)&$P-.&')?$
O!"#$%&'()*GQ/

)%&*#+(,-?B( QM5(8"'4(e5P/(.%+G+'(]%&30%&34+P
.3545;(Q+'0"(C(I5P+0(L(e5P/(D4#*G4*#+

;%/*%#,#)7-$ TN,..-1$ >,1"9$ O,.9($ +,..-&$
+(N>()-)"9Q$ ,)&$ ,99-NC.'-9$ O-/?/7$ -)?')-7$
-XN("(17$ ,)&$ "1,)9N'99'()Q$P(1M$ "(?-"#-1$ "($
N,M-$"#-$6-#'+.-$N(6-/

;"+<0;%=
3Q8,#)"$>"#?3U,J".<,34'5)7
Z($>51+#,9-$ "#-$ +(11-+"$N,')"-),)+-$ '"-N9$
O-/?/7$ L'."-19Q$ (1$ 1->.,+-N-)"$ >,1"9$ O-/?/7$ ,$
9",1"-1$(1$,)$J=$?-)-1,"(1$ O,."-1),"(1QQ7$ '"$ '9$
'N>(1",)"$ "($ M)(P$ ,$ 6-#'+.-`9$f8K7$N,M-7$
model, engine size/confi guration, production 
&,"-7$ ,)&$N(&-.$ 2-,1/$>.-&?' 1@&' L6-&' .A'
/63$A6C-$%&' 63L' -@&' /.L&2' M&6%' .A' 6'
0&@"C2&'/6M'L"AA&%)'I63$A6C-$%&%7'E%.L$C&'
/"22".37'.A'0&@"C2&7'&6C@'M&6%'DM'C.3-"3$.$7'
/63$A6C-$%"3#)' N@.O%../' A2..%7' .A-&3'
"3C2$L&' 0&@"C2&7' A%./' 3&P-' M&6%Q7'/.L&2'
2"3&$E'<' -.'G'/.3-@7'D&A.%&' -@6-' C62&3L6%'
M&6%)

@>7),/7
Parts that work together to perform a specifi c task 
N,M-$5>$,$929"-N/
W<,.)5".'<3 @>7),/-$ Z#-$ -.-+"1'+,.$ 929"-N$
&-.'6-19$>(P-1$ "($6,1'(59$-.-+"1'+,.$+(N>()-)"9/$
f-#'+.-9$+,)$#,6-$.(P$,)&$#'?#X6(.",?-$929"-N9/
I(D5".')"%#3 @>7),/-$Z#-$ .5C1'+,"'()$ 929"-N$
uses oil or e-fl uids to reduce wear and heat.
A(,<3 @>7),/-$S9')?$ L5-.$ .')-97$ ')]-+"(197$ ,)&$
,$L5-.$>5N>7$"#-$L5-.$929"-N$95>>.'-9$"#-$-)?')-$
P'"#$"#-$+(11-+"$,N(5)"$(L$L5-.$,)&$,'1/$
;%%<"#?3@>7),/3'#83;<"/'),3;%#)5%<-$Z#-$
?-)-1,.$ +()+->"$ (L$ ,$ +((.')?$ 929"-N$ '9$ 9'N'.,1$
')$,..$6-#'+.-97$ ')+.5&')?$%f9/$3'R5'&$+((.,)"$(1$
e-fl uid passes through or around components and 
+,11'-9$,P,2$-4+-99$#-,"/$=.'N,"-$+()"1(.$'9$59-&$
"($+()&'"'()$"#-$,'1$')$"#-$>,99-)?-1 9̀$+,C')/
Q?#")"%#3 @>7),/-$ Z#-$ '?)'"'()$ 929"-N$ '9$
&-9'?)-&$"($'?)'"-$"#-$,'1XL5-.$N'4"51-$')$,$?,9(X
.')-$-)?')-$,"$"#-$+(11-+"$"'N-/
@(7*,#7"%#B3 @),,5"#?B3 '#83 L"5,7-$ Z#-$
959>-)9'()$ 929"-N$#-.>9$ "($ +()"1(.$ "#-$6-#'+.- 9̀$
5>$ ,)&$ &(P)$N(6-N-)"/$Z#-$ 9"--1')?$ 929"-N$
+()"1(.9$"#-$6-#'+.- 9̀$&'1-+"'(),.$N(6-N-)"9/$Z#-$
"'1-9$+())-+"$"#-$6-#'+.-$"($"#-$1(,&/
H5'+"#?3 @>7),/-$Z#-$ C1,M')?$ 929"-N$ 9.(P9$
,)&$9"(>9$,$6-#'+.-/
=5":,)5'"#-$Z#-$&1'6-"1,')$"1,)9L-19$>(P-1$L1(N$
"#-$-)?')-$(1$-XN("(1$"($"#-$P#--.9/
WMJ'(7)3'#83W/"77"%#3@>7),/-$Z#-$-4#,59"$
,)&$ -N'99'()$ 929"-N$ 1-N(6-9$ -4#,59"$ L1(N$ "#-$
-)?')-7$ R5'-"9$ -)?')-$ +(NC59"'()7$ ,)&$ .(P-19$
6-#'+.-$>(..5",)"9/

!"#$%&'(

2*45E54%1+(
I"$*>"G4*#+#'(

000-1()%2*+,,*-.%/65,7%(5.,7
=.'+M$()$=#,>"-1$F

!"#$

!^



!!!"#$%&'()**("+&,

;'5,,57
*,)2$+,1--19$-4'9"$')$"#-$,5"(N("'6-$')&59"12<
c$ *,)5L,+"51')?$=,1--19
c$ T-16'+-$,)&$D->,'1$=,1--19
c$ T5>>(1"$=,1--19

F'#($'.)(5"#?3;'5,,57
J5"(N("'6-$N,)5L,+"51-19$ #'1-$N,)2$ &'LL-1-)"$
"2>-9$(L$ -)?')--19$ "#,"$ ,99'9"$ ')$>1-X>1(&5+"'()7$
9(L"P,1-$ ,)&$ >1(?1,NN')?7$ ,5"(N,"'()7$ >,')"7$
,)&$ ,99-NC.2/$;-9'?)-197$N,+#')'9"97$ .(?'9"'+9$
>-19())-.7$>1(&5+"'()$ 95>-16'9(197$ ,)&$,99-NC.2$
.')-$ P(1M-19$ ,1-$ ,..$ )--&-&$ "($ C5'.&$ #'?#.2$
+(N>.-4$6-#'+.-9$O!"#$%&'()+HQ/

)%&*#+(,-O:( 2*45E54%1+(I"$*>"G4*#%$&
.3545;(Q+'0"

3@,5:".,3'#839,*'"53;'5,,57
J5"(N("'6-$"-+#)'+',)9$+,)$P(1M$')$,$6,1'-"2$(L$
1->,'1$L,+'.'"'-9$O!"#$%&'()+(Q$')$&'LL-1-)"$+,>,+'X
"'-9$ "($ &',?)(9-7$ 9-16'+-7$ ,)&$ 1->,'1$ ,$ 6-#'+.-/$
T-16'+-$N,),?-19$ (6-19--$ "#-$ 9#(>$ (>-1,"'()9/$
T-16'+-$P1'"-19$+(NN5)'+,"-$P'"#$"#-$+59"(N-19$
,)&$+()6-2$ "#-$ +()+-1)$(1$ 9+#-&5.-&$ 9-16'+-$ "($
"#-$"-+#)'+',)$"#1(5?#$,$P(1M$(1&-1/

)%&*#+(,-O,( Y+H"%#()"G%0%4/
.3545;(]/*$P"%(I545#(W#5*H

@(**%5)3;'5,,57
=,1--19$ "#,"$ 95>>(1"$ "#-$ ,5"(N("'6-$ ')&59"12$
')+.5&-$ ,5"(N("'6-$ "-,+#-197$ 9,.-9>-(>.-7$ >,1"9$
9>-+',.'9"97$ ,5"($ C(&2$ "-+#)'+',)97$ ')951,)+-$
,&]59"-197$,5"($.(,)$9>-+',.'9"97$+,1$1-)",.$N,),?X
-197$,)&$')9",..-19$,"$9>-+',."2$9#(>9/$

V%5+*<'.,3@+"<<7
_(1M>.,+-$ 9M'..97$ ')+.5&')?$>-19(),.$ 9",)&,1&97$
P(1M$#,C'"97$,)&$-"#'+97$,1-$ ')"-?1,.$ "($,$>1(L-9X
9'(),.$P(1M$ -)6'1()N-)"/$ T--$ "#-$_(1M>.,+-$
TM'..9$J+"'6'"2$ ')$=#,>"-1$F$(L$ "#-$P(1MC((M$ "($
.-,1)$N(1-$,C(5"$P(1M>.,+-$9M'..9/

@(//'5>
8)$P-..$(6-1$FBB$2-,197$,5"(N(C'.-9$#,6-$C-+(N-$
-4"1-N-.2$ >(>5.,1/$Z#-$ ,5"(N(C'.-$ #,9$N,&-$
>-19(),.$ .,)&$ "1,)9>(1","'()$ -,927$ ,..(P')?$
>-(>.-$ "($P(1M$?1-,"$&'9",)+-9$ L1(N$P#-1-$ "#-2$
live. Cugnot, Benz, and Ford, among others, 
+#,)?-&$ "#-$ &-6-.(>N-)"$ (L$ "#-$ ,5"(N(C'.-$
L(1-6-1/$Z(&,27$N,)5L,+"51-19$ ,1-$ L(+59-&$ ()$
N,99X>1(&5+')?$ -.-+"1'+$ 6-#'+.-9$ "($ ')+1-,9-$
effi ciency, minimize pollution, and reduce our 
1-.',)+-$()$)()1-)-P,C.-$ -)-1?2$ 1-9(51+-9/$T--$
=#,>"-1$AF$"($.-,1)$N(1-$,C(5"$-.-+"1'+$6-#'+.-9/

@+-%A%-%"(
Q#)5%8(.)"%#3'#83Y%03;'573V%5+
c$ _(1M>.,+-$TM'..9$J+"'6'"2
c$ =,1$ 8&-)"'L'+,"'()$ ,)&$ :1->,1')?$ L(1$
f-#'+.-$T-16'+-$J+"'6'"2

c$ [P)-1`9$*,)5,.$J+"'6'"2
c$ =#,>"-1$F$T"5&2$l5-9"'()9

J+"'6'"'-9$ ,)&$ T"5&2$ l5-9"'()9$ +,)$ C-$
+(N>.-"-&$')$"#-$!"#$%&'())'%G$5(H$$(/

)*3""302*-<(
1()%/%)":,3L,'.J,5
RL$C6-".3: Bachelor’s Degree and/or ASE Cert.
I&L"63'S3C./&<$dV!7AAB
,D"2"-"&7<$0((&$+(NN5)'+,"'()$P'"#$9"5&-)"9$
')$,$"-+#)'+,.$#,)&9X()$-)6'1()N-)"/
Find your career at 000-D<7-?%:6%%J/
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31**,#8"M313c3V%5+D%%+31.)":")",7
;J'*),53Z
V%5+*<'.,3@+"<<731.)":")>
8&-)"'L2$'N>(1",)"$P(1M>.,+-$9M'..9/$
Car ,Gentifi cation anG PreparinJ Ior 
U,J".<,3@,5:".,31.)":")>
8&-)"'L2$,)$,5"(N(C'.-$C2$N(&-.$2-,17$
N,M-7$N(&-.7$,)&$"1'N$.-6-./$:1->,1-$,$
6-#'+.-$L(1$9-16'+-/
R0#,5j73F'#('<31.)":")>
3(+,"-$,)&$59-$,)$().')-$(P)-1 9̀$N,)5,./$

;J'*),53!
L%0"#?3'#83Y'(<"#?31.)":")>
8&-)"'L2$"(P')?$,)&$#,5.')?$+,>,C'.'"'-9/
18:'#.,83=5":,53177"7)'#.,3
@>7),/3O1=1@P31.)":")>
D-9-,1+#$6-#'+.-9$P'"#$J;JT$"($'&-)"'L2$
&'LL-1-)+-97$.'N'","'()97$,)&$+,>,C'.'"'-9/
H(>"#?3'3b,031()%/%D"<,31.)":")>
;'LL-1-)"',"-$C-"P--)$*TD:7$&-,.-1$
')6('+-7$,)&$&-,.-1$+(9"/
H(>"#?3'327,831()%/%D"<,31.)":")>
D-9-,1+#$>1'+-97$1-.',C'.'"2$1,"')?97$,)&$
9,L-"2$1,"')?9$()$59-&$,5"(N(C'.-9/

;J'*),53K
1()%/%)":,3WM*,#7,731.)":")>
=,.+5.,"-$,5"(N("'6-$-4>-)9-9/

;J'*),53^
9,*'"53A'."<")",731.)":")>
=#((9-$,$R5,.'"2$1->,'1$L,+'.'"2/$8)"-1>1-"$,$
P(1M$(1&-1/

;J'*),53X
1()%/%)":,3@'$,)>31.)":")>
8&-)"'L2$"#-$.(+,"'()$(L$-N-1?-)+2$,)&$
9,L-"2$-R5'>N-)"/
@'$,)>3=')'3@J,,)3O@=@P31.)":")>
3(+,"-$,)&$')"-1>1-"$,$9,L-"2$&,",$9#--"/$
4,57%#'<345%),.)"%#3W`("*/,#)3
O44WP3'#83A"5,3@'$,)>31.)":")>
8&-)"'L2$"#-$'N>(1",)+-$(L$59')?$::%/

;J'*),53_
L%%<73'#83W`("*/,#)31.)":")>
8&-)"'L2$C,9'+$"((.9$,)&$-R5'>N-)"$"#,"$,1-$
59-&$')$,5"(N("'6-$9#(>9/
A'7),#,5731.)":")>
8&-)"'L2$L,9"-)-19$"#,"$,1-$59-&$()$,5"(X
N(C'.-9/
@,5:".,3F'#('<31.)":")>
K,6'?,"-$,)$().')-$9-16'+-$N,)5,./

;J'*),53a
Q#),5"%53;<,'#"#?31.)":")>
=.-,)$"#-$')9'&-$(L$,$6-#'+.-/
WM),5"%53;<,'#"#?31.)":")>
=.-,)$"#-$(5"9'&-$(L$,$6-#'+.-/
V'M"#?31.)":")>
Wax the fi nish on a vehicle

;J'*),53]
A<("83I,:,<3;J,.+31.)":")>
Check the fl uid level in various vehicle 
+(N>()-)"9/

;J'*),53[
RJ/j73I'031.)":")>
S9-$(#N 9̀$.,P$"($+,.+5.,"-$6(."97$,N>97$
,)&$(#N9/
;"5.(")3;%#7)5(.)"%#3@"/(<')%53
1.)":")>
S9-$,$+'1+5'"$+()9"15+"'()$9'N5.,"(1$"($
C5'.&$,)&$,),.2\-$+'1+5'"9/
@"/*<,3;"5.(")731.)":")>
Build and test a simple circuit.
U%<)'?,3=5%*31.)":")>
8&-)"'L2$6(.",?-$&1(>$,)&$#(P$"($>-1L(1N$
6,1'(59$6(.",?-$&1(>$"-9"9/
V"5"#?3="'?5'/31.)":")>
3(+,"-$,)&$')"-1>1-"$,$P'1')?$&',?1,N/$
H')),5>31.)":")>
=.-,)$,)&$"-9"$,$FAX6(."$T38$C,""-12/
;J'5?"#?31.)":")>
Z-9"$,)$,."-1),"(1$,)&$1->.,+-$,$C-."/
@)'5)"#?31.)":")>
Z-9"$,$9",1"-1/

;J'*),53Z\
R"<3'#83A"<),53;J'#?,31.)":")>
Change the oil and fi lter on an ICE vehicle.

;J'*),53ZZ
)Xel 6ystem Part ,Gentifi cation 
1.)":")>
S9-$,)$().')-$,5"($>,1"9$+,",.(?$"($'&-)X
"'L2$L5-.$929"-N$>,1"9/
A(,<3@>7),/3F'"#),#'#.,31.)":")>
8&-)"'L2$"#-$+(N>()-)"9$(L$"#-$L5-.$929X
tem. Change an air fi lter, PCV valve, and 
fuel fi lter.

;J'*),53Z!
1"53;%#8")"%#"#?31.)":")>
8)9>-+"$,)&$'&-)"'L2$"#-$+(N>()-)"9$
P'"#')$"#-$,'1$+()&'"'()')?$929"-N/
;'D"#31"53A"<),531.)":")>
Replace a cabin air fi lter.
;%%<"#?3@>7),/31.)":")>
Z-9"7$')9>-+"7$,)&$9-16'+-$"#-$+((.')?$929X
"-N/$[C9-16-$"#-1N(9","$(>-1,"'()/

;J'*),53ZK
Q?#")"%#3@>7),/31.)":")>
8)9",..$9>,1M$>.5?9/$8)9>-+"7$"-9"7$,)&$')9",..$
9>,1M$>.5?$P'1-9/$8)9>-+"$,)&$')9",..$&'9"1'C5X
"(1$+,>$,)&$1("(1$()$,$&'9"1'C5"(1$929"-N/

;J'*),53Z^
@(7*,#7"%#3'#83@),,5"#?31.)":")>
8)9>-+"$,)&$>-1L(1N$C,9'+$9-16'+-$
>1(+-&51-9$()$959>-)9'()$,)&$9"--1')?$
+(N>()-)"9/
L"5,3Q#7*,.)"%#3'#839%)')"%#31.)":")>
8)9>-+"$,)&$1(","-$"'1-9/
;J%%7"#?3)J,39"?J)3L"5,731.)":")>
Identify tires based on classifi cation, tread, 
EV-specifi c, and new technologies.

;J'*),53ZX
H5'+,3Q#7*,.)"%#31.)":")>
8&-)"'L2$C1,M-$+(N>()-)"9$,)&$')9>-+"$
&'9+$C1,M-9/

;J'*),53Z_
=5":,)5'"#31.)":")>
8&-)"'L2$,)&$')9>-+"$&1'6-"1,')$+(N>(X
)-)"9/

;J'*),53Za
WMJ'(7)3'#83W/"77"%#31.)":")>
8&-)"'L2$,)&$')9>-+"$-4#,59"$,)&$-N'99'()$
+(N>()-)"9/

;J'*),53Z]
4'>D'.+34,5"%831.)":")>
=,.+5.,"-$>,2C,+M$>-1'(&/
A()(5,3U,J".<,31.)":")>
:1-&'+"$"#-$1(.-$(L$"#-$,5"(N(C'.-$')$AB!B/

;J'*),53Z[
1()%/%)":,31..,77%5",731.)":")>
%9"'N,"-$"#-$+(9"$(L$,++-99(1'-9$L(1$,$
6-#'+.-/

;J'*),53!\
;J'#?"#?3'3A<')3L"5,31.)":")>
Change a fl at tire.
C(/*c@)'5)"#?31.)":")>
Jump-start a vehicle.
I"?J)"#?31.)":")>
D->.,+-$6,1'(59$.'?#"9$()$,$6-#'+.-/
9,*<'."#?3V"*,5731.)":")>
D->.,+-$P'>-19$()$,$6-#'+.-/
R#cH%'583="'?#%7)".731.)":")>
D-"1'-6-$&',?)(9"'+$"1(5C.-$+(&-9$O;Z=9Q$
from an OBD II system using a basic scan 
"((./

;J'*),53!Z
W<,.)5".3U,J".<,731.)":")>
8&-)"'L2$,)&$+(N>,1-$+511-)"$-.-+"1'+$
6-#'+.-9$L(1$9,.-/

;J'*),53!!
1=1@3'#83U,J".<,31()%/')"%#3
/eYel ,Gentifi cation $ctiYity
8&-)"'L2$,$6-#'+.- 9̀$J;JT$929"-N97$
&1'6')?$,5"(N,"'()$+,>,C'.'"'-97$,)&$"#-$
1-9>()9'C'.'"2$(L$"#-$&2),N'+$&1'6')?$",9M$
O;;ZQ/

!!!"#$%&'()**("+&,
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31**,#8"M3H3c31.5%#>/761DD5,:"')"%#7
@>/D%<73
m$ ;-?1--
′ Foot
″ Inch
A_;$ ZP(X_#--.$;1'6-
3PMSF Three-Peak Mountain Snowfl ake
4WD Four-Wheel Drive
4x4 Four-Wheel Drive
4G Forth Generation (Wireless)
5G Fifth Generation (Wireless)
V0$ T'4"#$0-)-1,"'()$O_'1-.-99Q

1
J$ JN>-1-
A/C Air Conditioning
JJJ$ JN-1'+,)$J5"(N(C'.-$

J99(+',"'()
ABS Antilock Brake System
J=$ J."-1),"')?$=511-)"
J==$ J&,>"'6-$=15'9-$=()"1(.
J=%J$ %51(>-,)$J5"(N(C'.-$

*,)5L,+"51-1 9̀$J99(+',"'()
J;JT$ J&6,)+-&$;1'6-1$J99'9",)+-$

T29"-N9
ADB Adaptive Driving Beam
AEB Automatic Emergency Braking
AEB Autonomous Emergency Braking
J%f$ J5"()(N(59$%.-+"1'+$f-#'+.-
J0*$$ JC9(1C-&$0.,99$*,"
J#$ JN>-1-X#(51
AI Artifi cial Intelligence
J3=J$ J+"'6-$3,)-$=#,)?-$J99'9"
J38$ J5"(N("'6-$3'L-$8)9"'"5"-
J*$ JN>.'"5&-$*(&5.,"'()
ANN Artifi cial Neural Networks
JKT8$ JN-1'+,)$K,"'(),.$T",)&,1&9$

8)9"'"5"-
J:J$ J+"'6-$:,1M')?$J99'9"
J:8$ JN-1'+,)$:-"1(.-5N$8)9"'"5"-
J:8$ J>>.'+,"'()$:1(?1,N$8)"-1L,+-$
J:S$ J54'.',12$:(P-1$S)'"
Jl8$ J'1$l5,.'"2$8)&-4
JD$ J5?N-)"-&$D-,.'"2
JDXES;$J5?N-)"-&$D-,.'"2$E-,&XS>$

;'9>.,2
ARB Air Resources Board
ARB Automatic Reverse Braking
JT%$$ J5"(N("'6-$T-16'+-$%4+-..-)+-
JTZ*$ JN-1'+,)$T(+'-"2$L(1$Z-9"')?$

,)&$*,"-1',.9
ATF Automatic Transmission Fluid 
Jf$ J5"()(N(59$f-#'+.-
J_;$ J..X_#--.$;1'6-

H
b Bit (e.g., Internet Speed)
B Byte (e.g., Data Storage)
B Biodiesel 
BAS Belt-Alternator-Starter
BAS Brake Assist System
BBB Better Business Bureau
BbW Brake-by-Wire
BC Basecoat
BCI Battery Council International
BCM Body Control Module

BDC Bottom Dead Center
BEV Battery Electric Vehicle
BISG Belt Integrated Starter Generator
BMS Battery Management System
bps Bits per Second
BSI Blinds Spot Intervention 
BSW Blind Spot Warning
BTMS Battery Thermal Management 

T29"-N
BTS Bureau of Transportation 

T","'9"'+9$
BTU British Thermal Unit

;
+$ T>--&$(L$3'?#"$')$,$f,+55N
=$ =-.9'59
C-V2X Cellular Vehicle-to-Everything
=J$ =1,)M')?$JN>9
=JJ$ =.-,)$J'1$J+"
CAFE Corporate Average Fuel 

%+()(N2
=JK$ =()"1(..-1$J1-,$K-"P(1M
CAN-FD CAN Flexible Data (Rate)
CARB California Air Resources Board
==$ =.-,1+(,"
==$ =15'9-$=()"1(.
==J$ =(.&$=1,)M')?$JN>9
==T$ =(NC')-&$=#,1?')?$T29"-N
==f$ =1,)M+,9-$f-)"'.,"'()
==_$ =(5)"-1+.(+MP'9-
Cd Drag Coeffi cient
=;$ =()"')5(59$;->.(2N-)"
CFD Computational Fluid Dynamics
CFPP Cold Filter Plugging Point
=0$ =-)"-1$(L$01,6'"2
=8$ =(N>1-99'()$8?)'"'()
=8$ =()"')5(59$8)"-?1,"'()
=:8$ =()",+"$:(')"$8?)'"'()$
=K0$ =(N>1-99-&$K,"51,.$0,9
=[$ =,1C()$*()(4'&-
=[A$ =,1C()$;'(4'&-
=[:$ =('.X[)X:.5?
=:T$ =2C-1X:#29'+,.$T29"-N
=:S$ =-)"1,.$:1(+-99')?$S)'"
=D$ =(N>1-99'()$D,"'(
=Z$ =()"')5(59$Z-9"')?
CTB Cell-to-Body
=Z=$ =-..X"(X=#,99'9
=Z:$ =-..X"(X:,+M
=f$ =()9",)"$f-.(+'"2$
=fZ$ =()"')5(59.2$f,1',C.-$

Z1,)9N'99'()$
=_$ =.(+MP'9-

=
;JT$ ;1'6-1$J99'9",)+-$T29"-N9
dB Decibels
;=$ ;'1-+"$=511-)"
;;Z$ ;2),N'+$;1'6')?$Z,9M
DEF Diesel Exhaust Fluid
;8$ ;'9"1'C5"(1$8?)'"'()
;3$ ;-->$3-,1)')?
;3=$ ;,",$3')M$=())-+"(1$
;**$ ;'?'",.$*5."'N-"-1
;*T$ ;1'6-1$*()'"(1')?$T29"-N
;[=$ ;'-9-.$[4'&,"'()$=,",.29"

;[%$ ;->,1"N-)"$(L$%)-1?2
;[E=$$ ;5,.$[6-1#-,&$=,N
;[Z$ ;->,1"N-)"$(L$Z1,)9>(1","'()$
DPF Diesel Particulate Filter
;D3$ ;,2"'N-$D5))')?$3'?#"9
;TD=$ ;-&'+,"-&$T#(1"XD,)?-$

=(NN5)'+,"'()9
;Z$ ;'?'",.$ZP')
;Z=$ ;',?)(9"'+$Z1(5C.-$=(&-
;Z=$ ;'1-+"X"(X=()95N-1
;Zf$ ;'9+$Z#'+M)-99$f,1',"'()

W
%$ %"#,)(.$
E/E Electrical/Electronic
e.g. For Example
e-Fluid Advanced Fluid for EVs
e-Fuse Electronic Fuse
-X01-,9-$ J&6,)+-&$01-,9-$L(1$%f9
-X*("(1$ %.-+"1'+$*("(1
%=S$ %)?')-$=()"1(.$S)'"
%%=$ %.-+"1()'+$%)?')-$=()"1(.
%=*$ %.-+"1()'+$=()"1(.$*(&5.-
%=*$ %)?')-$=()"1(.$*(&5.-
%=Z$ %)?')-$=((.,)"$Z-N>-1,"51-
%=S$ %.-+"1()'+$=()"1(.$S)'"
%0ED$ %4#,59"$0,9$E-,"$D-+(6-12
%0D$ %4#,59"$0,9$D-+'1+5.,"'()$
EHB Electro-Hydraulic Brake
%8$ %.-+"1()'+$8?)'"'()
%3=$ %4"-)&-&$3'L-$=((.,)"
%*$ %.-+"1'+$*("(1
%*$ %.-+"1(N,?)-"'+
EMB Electromechanical Brake
%*=$ %.-+"1(N,?)-"'+$=(N>,"'C'.'"2
%*8$ %.-+"1(N,?)-"'+$8)"-1L-1-)+-
%*Z$ %N-1?-)+2$*-&'+,.$Z-+#)'+',)9
%[=$ %)&$(L$=#,1?-
%:J$ %)6'1()N-)",.$:1("-+"'()$

J?-)+2
EPB Electric Parking Brake
%:;*$ %"#2.-)-$:1(>2.-)-$;'-)-$

*()(N-1
%:T$ %.-+"1'+$:(P-1$T"--1')?$
%D%f$ %4"-)&-&$D,)?-$%.-+"1'+$f-#'+.-
%D0$ %N-1?-)+2$D-9>()9-$05'&-
%T=$ %.-+"1()'+$T",C'.'"2$=()"1(.$
ETBE Ethyl Tertiary Butyl Ether
%Z=$ %.-+"1()'+$Z#1("".-$=()"1(.
-f$ %.-+"1()$f(."
%f$ %.-+"1'+$f-#'+.-
%fJ:$ %6,>(1,"'6-$%N'99'()9
%fT%$ %.-+"1'+$f-#'+.-$T5>>.2$

%R5'>N-)"

A
F Fahrenheit
FC Fuel Cell
FCEV Fuel Cell Electric Vehicle
FCW Forward Collision Warning
FGAW Front Gross Axle Weight
FIR Far-Infrared
FM Frequency Modulation
FOTA Firmware Over-the-Air
ft Foot
FWD Front-Wheel Drive
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E
0J_$ 01(99$J4.-$_-'?#"
0J_D$ 01(99$J4.-$_-'?#"$D,"')?
GB Gigabyte
Gbit/sec Gigabit per Second
0=_$ 01(99$=(NC')-&$_-'?#"
0=_D$ 01(99$=(NC')-&$_-'?#"$D,"')?
0;8$ 0,9(.')-$;'1-+"$8)]-+"'()
00%$ 0,9(.')-$0,..()$%R5'6,.-)"
GF Gasoline-Fueled
0E0$ 01--)#(59-$0,9
0E\$ 0'?,#-1"\
0*$ 0-)-1,.$*("(19
0KTT$ 0.(C,.$K,6'?,"'()$T,"-..'"-$

T29"-N
0:T$ 0.(C,.$:(9'"'()')?$T29"-N
0:S$ 01,>#'+9$:1(+-99')?$S)'"
0Z_$ 01(99$Z1,'.-1$_-'?#"
0Z_D$ 01(99$Z1,'.-1$_-'?#"$D,"')?
0f_$ 01(99$f-#'+.-$_-'?#"
0f_D$ 01(99$f-#'+.-$_-'?#"$D,"')?

Y
E$ E2&1(?-)
EA8=%$ E2&1(?-)$8)"-1),.$=(NC59"'()$

%)?')-
EA[$ _,"-1
EJf$ E'?#.2$J5"(N,"-&$f-#'+.-
E=$ E2&1(+,1C()$
HD High Defi nition
E;J$ E'..$;-9+-)"$J99'9"
HEPA High-Effi ciency Particulate Air 

(Filter)
E%f$ E2C1'&$%.-+"1'+$f-#'+.-
E8;$ E'?#X8)"-)9'"2$;'9+#,1?-
E3$ E'?#$3(,&$OZ'1-$=,>,+'"2Q
E[JZ$ E2C1'&$[1?,)'+$J+'&$Z-+#)(.(?2
E*8$ E5N,)X*,+#')-$8)"-1L,+-
#>$ E(19->(P-1
E:=$ E'?#$:-1L(1N,)+-$=(N>5"')?
ETJ$ E'..$T",1"$J99'9"
ES;$ E-,&XS>$;'9>.,2
Ef$ E'?#$f(.",?-
EfJ=$ E-,"')?7$f-)"'.,"'()7$,)&$J'1$

=()&'"'()')?$
E\$ E-1"\

Q
8Af$ 8)L1,9"15+"51-X"(Xf-#'+.-
8J=$ 8&.-$J'1$=()"1(.
8JZ$ 8)(1?,)'+$J+'&$Z-+#)(.(?2
IBS Intelligent Battery Sensor
8==S$ 8)"-?1,"-&$=#,1?')?$=()"1(.$

S)'"
8=%$$ 8)"-1),.$=(NC59"'()$%)?')-
'&$ 8)9'&-$;',N-"-1
ID Identifi cation
8%%%$ 8)9"'"5"-$(L$%.-+"1'+,.$,)&$

%.-+"1()'+9$%)?')--19
88ET$ 8)951,)+-$8)9"'"5"-$L(1$E'?#P,2$

T,L-"2
I/M Inspection and Maintenance
83TJ=$ 8)"-1),"'(),.$35C1'+,)"$

T",)&,1&'\,"'()$,)&$J>>1(6,.$
=(NN'""--$

8*J$ 8)"-?1,"-&$*("(1$J99'9"
8*S$ 8)-1"',.$*-,951-N-)"$S)'"
8KT$ 8)-1"',.$K,6'?,"'()$T29"-N
8(Z$ 8)"-1)-"$(L$Z#')?9
8D$ 8)&59"1',.$D-6(.5"'()
8D$ 8)L1,1-&
ISG Integrated Starter/Generator
8T[$ 8)"-1),"'(),.$T",)&,1&9$

[1?,)'\,"'()
8Z$ 8)L(1N,"'()$Z-+#)(.(?2
8:%=$ 8)"-?1,"-&$:(P-1$%.-+"1()'+9$

=()"1(..-1
8fK$ 8)Xf-#'+.-$K-"P(1M

i
KBB Kelley Blue Book
M?$ i'.(?1,N
kbit/s Kilobit per Second
MN$ i'.(N-"-1
km/h Kilometers per Hour
M:,$ i'.(>,9+,.
iT$ i)(+M$T-)9(1
M_$ i'.(P,""
M_#$ i'.(P,""X#(51

I
3$ 3'"-1
3JK$ 3(+,.$J1-,$K-"P(1M
Laser Light Amplifi cation by Stimu-

.,"-&$%N'99'()$(L$D,&',"'()
.C$ :(5)&
.CXL"$ :(5)&XL(("
3=J$ 3,)-$=-)"-1')?$J99'9",)+-
3=;$ 3'R5'&$=129",.$;'9>.,2
3=[$ 3'"#'5N$=(C,."$[4'&-
3;_$ 3,)-$;->,1"51-$_,1)')?
3%;$ 3'?#"X%N'""')?$;'(&-
3%[$ 3(P$%,1"#$[1C'"
LFP Lithium Ferrophosphate
3'e$ 3'"#'5N$8()
3'$ 3'"#'5N
3'&,1$ 3'?#"$;-"-+"'()$,)&$D,)?')?
3'X'()$ 3'"#'5NX8()$
3'X>(.2$ 3'"#'5NX8()$:(.2N-1
38K$ 3(+,.$8)"-1+())-+"$K-"P(1M
3iJ$ 3,)&$i-->')?$J99'9"
33$ 3'?#"$3(,&$OZ'1-$=,>,+'"2Q
LNG Liquefi ed Natural Gas
LPG Liquefi ed Petroleum Gas
3DD$ 3()?XD,)?-$D,&,1
3DD$ 3(P$D(..')?$D-9'9",)+-$OZ'1-9Q
3Z$ 3'?#"$Z15+M$OZ'1-9Q

F
N$ *-"-1
*$ *-"1'+
*eT$ *5&$,)&$T)(P
NN$ *'..'N-"-1
NN_,6-$*'..'N-"-1$_,6-
MAF Mass Airfl ow
*J:$ *,)'L(.&$JC9(.5"-$:1-9951-
Mbit/sec Megabit per Second
*C>9$ *-?,C'"$>-1$T-+()&
MG Motor/Generator
*E%f$ *'.&$E2C1'&$%.-+"1'+$f-#'+.-
*E\$ *-?,#-1"\

*83$ *,.L5)+"'()$8)&'+,"(1$3'?#"
*8*[$ *5."'>.-$8)>5"$*5."'>.-$[5">5"
*8D$ *'&X8)L1,1-&
*3$ *,+#')-$3-,1)')?
NN$ *'..'N-"-1
*[TZ$ *-&',X[1'-)"-&$T29"-N9$

Z1,)9>(1"
*:0$ *'.-9$:-1$0,..()
*:0-$ *'.-9$:-1$0,..()$-R5'6,.-)"
*DD$ *'&XD,)?-$D,&,1
*T;T$ *,"-1',.$T,L-"2$;,",$T#--"
*TD:$ *,)5L,+"51-1 9̀$T5??-9"-&$

D-",'.$:1'+-
MTBE Methyl Tertiary Butyl Ether
MY Model Year

b
K$ K'"1(?-)
KcN$ K-P"()X*-"-1
KJJlT$ K,"'(),.$JNC'-)"$J'1$l5,.'"2$

T",)&,1&9
KJ=T$ K(1"#$JN-1'+,)$=#,1?')?$

T",)&,1&
KJ;J$ K,"'(),.$J5"(N("'6-$;-,.-19$

J99(+',"'()
KJT=JD$K,"'(),.$J99(+',"'()$L(1$T"(+M$

=,1$J5"($D,+')?$
K;T$ K,6'?,"'()$;,",$T",)&,1&
K=J$ K'+M-.$=(C,."$J.5N')5N
K%*J$ K,"'(),.$%.-+"1'+$*,)5L,+"51-19$

J99(+',"'()
NFPA National Fire Protection 

J99(+',"'()
NHTSA National Highway Traffi c 

T,L-"2$J&N')'9"1,"'()
K8E3$ K('9-X8)&5+-&$E-,1')?$3(99
NiMH Nickel Metal Hydride (Battery)
K8D$ K-,1X8)L1,1-&
K8TZ$ K,"'(),.$8)9"'"5"-$(L$T",)&,1&9$

,)&$Z-+#)(.(?2
K*=$ K'+M-.$*,)?,)-9-$=(C,."
K*fZ8T$K,"'(),.$*("(1$f-#'+.-$Z'".-$

8)L(1N,"'()$T29"-N
K:Z$ K()X:)-5N,"'+$Z'1-9
K(/$ K5NC-1$
K[4$ K'"1(?-)$[4'&-9
KD$ K-P$D,&'(
KT=$ K,"'(),.$T,L-"2$=(5)+'.
Kf$ K'?#"$f'9'()

R
[A$ [42?-)
[JZ$ [1?,)'+$J+'&$Z-+#)(.(?2
OBD On-Board Diagnostics
OBC Onboard Charger
[;;$ [>-1,"'(),.$;-9'?)$;(N,')
[%;D$ [C]-+"$,)&$%6-)"$;-"-+"'()$,)&$

D-9>()9-
[%*$ [1'?'),.$%R5'>N-)"$*,)5L,+"51-1$
[:%=$ [1?,)'\,"'()$(L$:-"1(.-5N$

%4>(1"')?$=(5)"1'-9
[T$ [>-1,"')?$T29"-N
[TEJ$ [++5>,"'(),.$T,L-"2$,)&$E-,."#$

J&N')'9"1,"'()
[TT$ [>-)$T(51+-$T(L"P,1-
[ZJ$ [6-1X"#-XJ'1
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4
:$ :,99-)?-1
:,$ :,9+,.
:=*$ :(P-1"1,')$=()"1(.$*(&5.-
:=S$ :(P-1"1,')$=()"1(.$S)'"
:=f$ :(9'"'6-$=1,)M+,9-$f-)"'.,"'()$
:;=$ :(P-1$;,",$=-)"-1
:;D$ :,')".-99$;-)"$D->,'1
:%*$ :1("()$%4+#,)?-$*-NC1,)-
PFI Port Fuel Injection
:E$ :,1,..-.$E2C1'&
:E%f$ :.5?X')$E2C1'&$%.-+"1'+$f-#'+.-
PII Personally Identifi able 

8)L(1N,"'()
:*$ :,1"'+5.,"-$*,""-1
:*$ :-1N,)-)"$*,?)-"
:*$ :1-6-)","'6-$*,')"-),)+-
::%$ :-19(),.$:1("-+"'()$%R5'>N-)"
PPF Paint Protection Film
::*$ :,1"9X:-1X*'..'()
>9'$ :(5)&9$>-1$TR5,1-$8)+#
:n%f$ :,1"',.$n-1($%N'99'()$f-#'+.-

9
D$ D,&',.
D$ D-9'9",)+-
D,&,1$ D,&'($;-"-+"'()$,)&$D,)?')?
RCTW Rear Cross Traffi c Warning
RF Reinforced (Tire)
D0J_$ D-,1$01(99$J4.-$_-'?#"
D0J_D$D-,1$01(99$J4.-$_-'?#"$D,"')?
D:*$ D-6(.5"'()9$:-1$*')5"-
DTS$ D(,&9'&-$S)'"
DZ[T$ D-,.XZ'N-$[>-1,"')?$T29"-N
D_;$ D-,1X_#--.$;1'6-

@
TJ%$ T(+'-"2$(L$J5"(N("'6-$

%)?')--19
TC_$ T"--1XC2X_'1-
T=D$ T-.-+"'6-$=,",.2"'+$D-&5+"'()
T;T$ T,L-"2$;,",$T#--"
SDV Software-Defi ned Vehicle
T8$ 8)"-1),"'(),.$T29"-N$(L$S)'"9
T8$ T>,1M$8?)'"'()
T3$ T",)&,1&$3(,&$OZ'1-$=,>,+'"2Q
T3J$ T#(1"X3()?$J1N
T38$ T",1"-17$3'?#"')?7$,)&$8?)'"'()$

(Battery)
T(=$ T","-$(L$=#,1?-
T(=$ T29"-NX()X=#'>
T[ZJ$ T(L"P,1-$[6-1X"#-XJ'1
TDD$ T#(1"XD,)?-$D,&,1
TDT$ T5>>.-N-)",.$D-9"1,')"$T29"-N
TZ$ T>-+',.$Z1,'.-1
TSZ$ T>(1"$S"'.'"2$Z15+M
TSf$ T>(1"$S"'.'"2$f-#'+.-
Tf[$ T"1,'?#"$f-?-",C.-$['.

L
Z$ Z-N>(1,12
ZJ*%$ Z-1"',12$JN2.$*-"#2.$%"#-1
TBI Throttle Body Injection
Tbit/sec Terabit per Second
Z=T$ Z1,+"'()$=()"1(.$T29"-N

Z;=$ Z(>$;-,&$=-)"-1
ZE\$ Z-1,#-1"\
Z*$ Z1,+"'()$*("(1
Z*T$ Z#-1N,.$*,),?-N-)"$T29"-N
Z:8$ Z#1-,&9$>-1$8)+#
Z:*T$ Z'1-$:1-9951-$*()'"(1')?$

T29"-N
TSB Technical Service Bulletin
Z_$ Z()?5-$_-'?#"
Z_=$ Z#1--X_,2$=()6-1"-1

2
U-Joint Universal Joint
UBI Usage-Based Insurance
S=$ S."1,+,>,+'"(1
S3$ S)&-1P1'"-1 9̀$3,C(1,"(1'-9
S3T;$ S."1,X3(P$T5.L51$;'-9-.
UN Unifi ed National
UNC Unifi ed National Coarse
UNF Unifi ed National Fine
SZl0$ S)'L(1N$Z'1-$l5,.'"2$01,&')?
ST$ S."1,9()'+
USB Universal Serial Bus
USFA United States Fire Administration
STT$ S."1,9()'+$T-)9(1
Sf$ S."1,6'(.-"
UX User Experience

U
f$ f(."
fA=$ f-#'+.-X"(X=.(5&
fA0$ f-#'+.-X"(X01'&
fAE$ f-#'+.-X"(XE(N-
fA8$ f-#'+.-X"(X8)L1,9"15+"51-
fA3$ f-#'+.-X"(X3(,&
fA:$ f-#'+.-X"(X:-&-9"1',)
fAf$ f-#'+.-X"(Xf-#'+.-
V2X Vehicle-to-Everything
f=*T$ f-#'+.-$=#,1?')?$*,),?-N-)"$

T29"-N
f+$ =.-,1,)+-$f(.5N-$O%)?')-Q
f&$ ;'9>.,+-N-)"$f(.5N-$O%)?')-Q
f%=8$ f-#'+.-$%N'99'()$=()"1(.$

8)L(1N,"'()
VIN Vehicle Identifi cation Number
f[=$ f(.,"'.-$[1?,)'+$=(N>(5)&
f[*$ f(."X[#NX*-"-1
fZ[3$ f-1"'+,.$Z,M-(LL$,)&$3,)&')?
fD$ f'1"5,.$D-,.'"2
fDS$ f5.)-1,C.-$D(,&$S9-1

V
_$ _,""
_#$ _,""X#(51
Wi-Fi Wireless Fidelity
_*J$ _')&(P9$*-&',$J5&'(
_TT$ _#--.$T>--&$T-)9(1
_f[$ _,9"-$f-?-",C.-$['.

h
xEV Electrifi ed Propulsion Vehicle
XL Extra Load (Tire Capacity)

k
n%f$ n-1($%N'99'()9$f-#'+.-
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1**,#8"M3;3c3L,M)3A,')(5,7

1**7
Alternative Fueling Station Locator$/////AWU
J5"(N("'6-$%4>-)9-9$/////////////////////////////!G
Belt Routing Diagrams$/////////////////////////FWH
Buying a Car$///////////////////////////////////////////!F
=#,1?')?$T","'()$3(+,"(1$/////////////////////HFV
%f$D-N("-$=.'N,"-$=()"1(.$////////////////FIV
First Aid$//////////////////////////////////////////////////IH
Fluid Level Check$////////////////////////////////FA!
8?)'"'()$T29"-N$:,1"9$3((M5>$//////////////FGG
*,)5L,+"51-1$=())-+"-&$T-16'+-9$/////////VB
OBD II Scan$/////////////////////////////////////////AGF
f-#'+.-$T,L-"2$/////////////////////////////////////////WV
_,4')?$,)&$:(.'9#')?$///////////////////////////FBU

;'<.(<')"%#7
J5"($3(,)$=,.+5.,"(1$/////////////////////////////AI
=,.+5.,"')?$,$D-,9(),C.-$[LL-1$/////////////WI
=,.+5.,"')?$_(1M$////////////////////////////////////FV
=()95N-1$:1'+-$8)&-4$O=:8Q$//////////////////FF
=()6-1"')?$:(5)&9$O.C9Q$"(

i'.(?1,N9$OM?Q$/////////////////////////////AB!
=(9"$"($[P)$,$=,1$//////////////////////////////////!U
;-"-1N')')?$0-,1$D,"'(9$//////////////////////AAH
Fuel Economy Payback Period$////////////AVH
0,9(.')-$0,..()$%R5'6,.-)"$/////////////////AW!
Monthly Fuel Expense$///////////////////////////!V
Ohm’s Law Formula (E = I x R)$//////////FAG
f-#'+.-$=(9"$=,.+5.,"(1$////////////////////////AWG

;'5,,534')J7
J;JT$=,.'C1,"'()$Z-+#)'+',)$/////////////HVU
J5"(N(C'.-$T,.-9>-19()$/////////////////////////!F
J5"(N("'6-$Z-,+#-1$///////////////////////////////A!
J5"(N("'6-$Z-+#)'+',)$//////////////////////////VI
Brake Technician$//////////////////////////////////AAF
=(..'9'()$D->,'1$Z-+#)'+',)$/////////////////FF!
%.-+"1'+,.$%)?')--1$///////////////////////////////FW!
%.-+"1()'+9$8)9",..-1$//////////////////////////////AIU
%N'99'()9$8)9>-+"'()$Z-+#)'+',)$/////////AWH
%)?')--1')?$Z-+#)'+',)$////////////////////////FUF
E-,."#$,)&$T,L-"2$T>-+',.'9"$///////////////////GH
Heating and A/C Technician$////////////////FGH
8)&59"1',.$;-9'?)-1$///////////////////////////////FB!
8)951,)+-$=.,'N9$J&]59"-1$/////////////////////!U
:-"1(.-5N$%)?')--1$//////////////////////////////FVI
:5C.'+$D-.,"'()9$T>-+',.'9"$///////////////////AVH
l5'+M$35C-$Z-+#)'+',)$////////////////////////FA!
T-16'+-$_1'"-1$///////////////////////////////////////F!!
T(L"P,1-$;-6-.(>-1$//////////////////////////////HHU
Z'1-$*,)5L,+"51')?$%)?')--1$///////////////AFF
Z(P$Z15+M$;1'6-1$/////////////////////////////////AUU
Z1,)9N'99'()$T>-+',.'9"$////////////////////////AHF

45%.,8(5,7
Air Filter Replacement$/////////////////////////F!U
Battery Cleaning$///////////////////////////////////AUF
Changing a Flat Tire$/////////////////////////////AUG
Changing the Oil and Filter$//////////////////F!W
=#-+M')?$Z'1-$:1-9951-$/////////////////////////ABG
=#'>$,)&$T+1,"+#$D->,'1$///////////////////////FF!
Finding a Tire Leak$//////////////////////////////AUB
01-,9')?$////////////////////////////////////////////////FUI
How to Properly Insert Foam Earplugs$//IV
Jacking Up a Vehicle$//////////////////////////////GA
Jump-Starting a Vehicle////////////////////////AUV
*,)5,.$Z1,)9N'99'()$T-16'+')?$///////////AAI
[>-)')?$,)&$=.(9')?$"#-$E((&$////////////FFV
D-L5-.')?$//////////////////////////////////////////////FVV
Replacing a Headlight Bulb$/////////////////AGI
Serpentine Belt Replacement$///////////////AU!
T"->9$L(1$%)?')-$[6-1#-,"')?$//////////////FIB
Wiper Blade Replacement$////////////////////AGU

N3T31
AC Generator (Alternator) or Battery$//AUF
J5?N-)"-&$D-,.'"2$E-,&XS>$;'9>.,2

OJDXES;Q$//////////////////////////////////////HV
J5"($=.5C$*-NC-19#'>$//////////////////////////!A
Brake Fluid Mix-Up$/////////////////////////////FAH
=,1C()$*()(4'&-$/////////////////////////////////AHW
=,1$D-)",.$8)951,)+-$//////////////////////////////!!
=,",.2"'+$=()6-1"-1$=.(??-&$////////////////AWB
Choosing an Auto Repair Facility$//////////VH
=.'+M')?$K('9-$//////////////////////////////////////AAG
=.5"+#$T.'>>')?$/////////////////////////////////////AAW
Dirty Front Wheels$///////////////////////////////FBG
%G!$=(N>,"'C.-$f-#'+.-9$/////////////////////AWV
Electron Flow and Current Flow$//////////HAB
%4+#,)?-$,$K-P$=,1$//////////////////////////////W!
Free Credit Report$//////////////////////////////////AI
Fuel Pump Replacement$//////////////////////F!V
0,9(.')-$()$:,')"$//////////////////////////////////FFB
0,9(.')-$69/$;'-9-.$%)?')-///////////////////FVV
E2C1'&$f-#'+.-$S>M-->$////////////////////////A!!
i-2.-99$%)"12$K("$_(1M')?$/////////////////AVU
3-N()$3,P$/////////////////////////////////////////////WI
*-+#,"1()'+$%)?')--1$//////////////////////////HVA
K($E-,"$8)9'&-$f-#'+.-$/////////////////////////FIH
[+",)-$,)&$E'?#$=(N>1-99'()$////////////FVA
['.$;1'>>')?$JL"-1$['.$=#,)?-$/////////////AGW
['.$D-+2+.')?$////////////////////////////////////////F!F
:1-9951-$_,9#')?$,)$%)?')-$//////////////// FFF
D,&',"(1$E(9-$=(..,>9-$////////////////////////FIB
D,&'($_,6-9$69/$T(5)&$_,6-9$////////////HWW
D-&5+')?$8)951,)+-$:1-N'5N9///////////////!W
Technical Service Bulletins$//////////////////AGB
Z-N>(1,12$T>,1-$Z'1-$T>--&$////////////////AUU
Z(P')?$P'"#$,$=,1$//////////////////////////////////HA
Traction Battery Cost$///////////////////////////HA!
S9-&$['.$:1-+,5"'()$////////////////////////////////I!
_,"-1$:5N>$a_-->b$E(.-$////////////////////FIH
_,4$(1$:(.'9#$////////////////////////////////////////FFB
_#-)$"($J&&$['.$///////////////////////////////////FFG
_#'"-$TN(M-$////////////////////////////////////////FIU
_1()?$['.$')$%)?')-$////////////////////////////F!H

@,5:"."#?
All Fluid Level Checks$////////////////////////FA!
J5"($=,1-$,)&$=.-,)')?$/////////////////////// FFF
Brake Fluid$///////////////////////////////////////////AFW
Brake Pads and Shoes$//////////////////////////AFV
Cabin Air Filter$/////////////////////////////////////FGF
=((.,)"$OJ)"'L1--\-Q$/////////////////////////////FIG
;'9"1'C5"(1$=,>$,)&$D("(1$////////////////////FGI
Drive Belts$////////////////////////////////////////////FWH
%4#,59"$/////////////////////////////////////////////////AHW
Lubricate Grease Fittings (Zerks)$////////FUI
[42?-)$T-)9(19$////////////////////////////////////AWB
D,&',"(1$E(9-9$//////////////////////////////////////FIA
T-)9(19$,)&$=,N-1,9$//////////////////////////////HI
T>,1M$:.5?9$///////////////////////////////////////////FGI
T>,1M$:.5?$_'1-9$//////////////////////////////////FGI
Timing Belt System$//////////////////////////////FGU
Z'1-$D(","'()$/////////////////////////////////////////AFB
Transmission Fluid$///////////////////////////////AAI
_')&9#'-.&$_'>-19$///////////////////////////////AGG

L5%(D<,3E("8,7
J5"(N,"'+$Z1,)9N'99'()$T.'>9$/////////////AAI
Body Rolls Around Corners$/////////////////FUU
Brake Pedal Travels to the Floor$//////////AF!
=(NN()$=#,1?')?$:1(C.-N9$///////////////FWB
=(NN()$T",1"')?$:1(C.-N9$/////////////////FHG
=((.,)"$3(99$/////////////////////////////////////////FIG
%)?')-$3,+M9$:(P-1$/////////////////////////////F!G
%)?')-$*'99-9$///////////////////////////////////////FG!
%)?')-$['.$3-,M9$//////////////////////////////////F!W
%)?')-$[6-1+((.')?$//////////////////////////////FIW
%)?')-$[6-1#-,"')?$//////////////////////////////FIW
%)?')-$:-1L(1N,)+-$8995-9$//////////////////AWB
%)?')-$D(","-97$C5"$K(XT",1"$////////////////FUF
%4+-99'6-.2$3(5&$%4#,59"$///////////////////AHH
%4+-99'6-$['.$=()95N>"'()$/////////////////FFG
%4+-99'6-$Z'1-$_-,1$/////////////////////////////ABU
Fuse Continues to Blow$///////////////////////FHW
Gears Diffi cult to Shift$/////////////////////////AAW
0:T$8),++51,"-$/////////////////////////////////////AVG
Grinding Brakes////////////////////////////////////AFI
E,1&$T"--1')?$////////////////////////////////////////FUU
High-Pitched Brake Squeal$//////////////////AFI
E(P.')?$T(5)&$_#-)$T"--1')?$////////////FUU
3'?#"$K("$_(1M')?$///////////////////////////////AGI
*59"2$[&(1$P#-)$D5))')?$J'1$////////////FIW
Pulsating Brakes$///////////////////////////////////AFI
TR5-,M')?$T59>-)9'()$//////////////////////////FUU
TP--"$[&(1$P#-)$D5))')?$E-,"$//////////FIW
Z1,)9N'99'()$a=.5)Mb$T(5)&$///////////////AAI
f-#'+.-$:5..9$"($[)-$T'&-$/////////////////////ABU
f'C1,"'()$///////////////////////////////////////////////ABU
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!"#$%!&'(
!""#$%&'()#*+#,#'-(./'%&'#*,(01#2'333333333456
!,,(7*8%9(*&$(7/$%,9(://,*&'(33333333333;<5
!&'#=0%#>%(:/?@/A&$(33333333333333333333333333;B<
!A'/?*'#"(:*C(D*91%9(3333333333333333333333333;E<
F/A&"%(G%9'(333333333333333333333333333333333333333333;65
FC*8%(.%$*,(.A,9*'#/&(333333333333333333333333333H;I
FA-#&J(*()#2'(33333333333333333333333333333333333333333;EH
FA-#&J(*(K%L(!:(M%&%C*'/C

N!,'%C&*'/CO(33333333333333333333333333333333333;PE
FA-#&J(G#C%9(33333333333333333333333333333333333333333HEE
:1%"8(Q&J#&%()#J1'(333333333333333333333333333333HBH
:1%"8(R%1#",%(D*CC*&'-(33333333333333333333333HBE
:,%*C(S,A#$(TC#@(333333333333333333333333333333333333HBP
:/??A&#'-(Q$A"*'#/&(.C/JC*?9(33333333333I;
:/&&%"'#U#'-(*&$(.C#U*"-((333333333333333333334I6
://,*&'(G%?@%C*'AC%()#J1'((33333333333333333;BE
:A9'/?(0@/#,%C9333333333333333333333333333333333333H<P
T*91(D#'1/A'(.1-9#"*,(:/&'C/,9(3333333333334B
Diagnose Misfi re with Coil Swap(33333333;BI
T/(7*#&'%&*&"%(D1%&(V%WA#C%$(333333333335<
T/(K/'(01/@(F*9%$(/&(8D1(333333333333333344H
TC#U#&J(/&(*(S,*'(G#C%(333333333333333333333333333H6B
Effi ciency is Key to EVs(33333333333333333333334;B
Q&J#&%(X%*'%C(*&$(Q?#99#/&9(33333333333333H<E
Q&J#&%(Y#,(D*C&#&J()#J1'(33333333333333333333;5;
S,#@('1%(DC%&"1(33333333333333333333333333333333333333B5
X%,@(.*99#&J(*&(Q?#99#/&(G%9'3333333333333HPH
Z:Q(V%WA#C%?%&'9(3333333333333333333333333333333333;6
Z$%&'#2-#&J(R%1#",%(.*C'9(333333333333333333333333HP
Know What to Do(33333333333333333333333333333333333<4
)%*8#&J(S,A#$9(33333333333333333333333333333333333333;HH
)/*$#&J(*(GC*#,%C(33333333333333333333333333333333333344
)/"*'#&J(*&(YL&%C[9(7*&A*,(333333333333333HBH
Locking Lug Nut Key Tool(333333333333333333H<5
K*U#J*'%(0*2%,-(333333333333333333333333333333333333HIB
Y#,(S#,'%C(DC%&"1(0#>%(33333333333333333333333333336P
Y0X!(:*C$(333333333333333333333333333333333333333333333IB
YU%C('1%(!#C(\@$*'%9(*&$(V%"*,,9(333333334I4
.*C'(V%@,*"%?%&'(333333333333333333333333333333333333IP
./,,A'#/&(2C/?(V%?/'%(0'*C'%C9(333333333333HI6
.A+,#"(S*9'(:1*CJ%(Q'#WA%''%(33333333333333334;5
]A#%'(R%1#",%(D*C&#&J(0/A&$9(3333333333333346
V%"-",%(\9%$(://,*&'(33333333333333333333333333;<B
V%@,*"#&J(Q^1*A9'(:/?@/&%&'9(3333333333H4P
Right-to-Know Laws(333333333333333333333333333333<;
0%*C"1(2/C(0*2%'-(V%"*,,9(33333333333333333333333I<
0A9@%"'%$(S*A,'-(0-9'%?(333333333333333333333333PE
0L#'"1#&J('/(F#/$#%9%,33333333333333333333333333HPI
G#C%(V%"*,,9(3333333333333333333333333333333333333333333H;;
G/L(V/@%_0'C*@(V*'#&J(333333333333333333333333H<6
GC*#,%C()#J1'(:1%"8(333333333333333333333333333333H<<
\&$%C"/*'#&J(*(K%L(R%1#",%(3333333333333333H<P
R/,'*J%(TC/@(G%9'#&J(3333333333333333333333333333;H<
D*91(F%2/C%(̀ /A(D*^(33333333333333333333333333;E6
DC%&"1(*&$(0/"8%'(0%,%"'#/&(33333333333333333B5

)&*"+(
!A'/(Z&9AC*&"%(333333333333333333333333333333333333333354
FA-#&J(*(:*C(3333333333333333333333333333333333333333333PH
:1*&J#&J(*(S,*'(G#C%(33333333333333333333333333333H6B
:1*&J#&J('1%(Y#,(*&$(S#,'%C(333333333333333333;55
:1%"8#&J(S,A#$9(333333333333333333333333333333333333;H5
:1//9#&J(*(V%@*#C(S*"#,#'-(333333333333333333333IH
T#%9%,(Q?#99#/&(G%"1&/,/J#%9(3333333333333HPH
T/(K/'(G%^'(*&$(TC#U%(3333333333333333333333333HII
TC#U%C(!99#9'*&"%(G%"1&/,/J#%9(33333333333334P
X/L(!"'#U%(D*C?=\@(D/C89(33333333333333;B;
X/L(!$*@'#U%(:CA#9%(:/&'C/,(D/C89(33HHE
X/L(!A'/?*'#"(Q?%CJ%&"-(FC*8#&J(

D/C89(33333333333333333333333333333333333333333333H;6
X/L(!A'/&/?/A9(R%1#",%9(D/C8(33333333HI;
X/L(:1*CJ%=!#C(://,%C9(D/C8333333333333;<5
X/L(://,#&J(0-9'%?9(D/C8(3333333333333333;<B
X/L(T#22%C%&'#*,9(D/C8(33333333333333333333333HH6
X/L(TC#U%=F-=D#C%(0-9'%?9(D/C8(3333;56
X/L(TC#U%'C*#&9(D/C8(3333333333333333333333333HHH
X/L(%=S,A#$9(D/C8(333333333333333333333333333333;<<
X/L(Q,%"'C#"#'-(D/C89(3333333333333333333333333;H<
X/L(Q&J#&%9(D/C8333333333333333333333333333333333;6
X/L(SA%,(:%,,9(D/C8(333333333333333333333333333H5;
X/L(X-+C#$9(D/C83333333333333333333333333333333H5I
X/L(V%J%&%C*'#U%(FC*8#&J(D/C89(333333H;H
X/L(0A9@%&9#/&(0-9'%?9(D/C8(3333333333;6H
X/L('/(Z&9'*,,(01/"89(*&$(0'CA'9(333333333;6I
X/L('/(V%@*#C(S*9'%&%C9(*&$(G1C%*$9(3336B
X/L(G/CWA%(:/&U%C'%C9(D/C8(3333333333333HH5
Z&9'*,,#&J(*(X%*$,#J1'(333333333333333333333333333;PP
Z&9'*,,#&J(*(0%C@%&'#&%(F%,'(333333333333333333H65
Z&9'*,,#&J(*(0'*C'%C(333333333333333333333333333333333;46
aA?@=0'*C'#&J(333333333333333333333333333333333333333H6<
.*#&',%99(T%&'(V%@*#C(333333333333333333333333333;;P
.%C9/&*,(.C/'%"'#/&(QWA#@?%&'(33333333333333<P
V%@,*"#&J(*(G#?#&J(F%,'(33333333333333333333333;B6
V%@,*"#&J(0@*C8(.,AJ9(3333333333333333333333333;B<
V%9'/C#&J(X%*$,#J1'()%&9%9(33333333333333333;EB
0%CU#"#&J(GC*&9?#99#/&9(33333333333333333333333HH<
0'A$%&'(G//,(.C/JC*?9(333333333333333333333333333BP
\&$%C9'*&$#&J(Y"'*&%(*&$(:%'*&%(

V*'#&J9(333333333333333333333333333333333333333333;IP
\&$%C9'*&$#&J(D*CC*&'#%9(3333333333333333333333II
D1*'('/(T/(!2'%C(*&(!A'/?/+#,%(

!""#$%&'3333333333333333333333333333333333333333H6P
D1*'('/(T/(#2(̀ /AC(R%1#",%(:*'"1%9(/&(

S#C%(333333333333333333333333333333333333333333333333H64

,"-.&/0(
!,'%C&*'#U%(SA%,%$(R%1#",%9(33333333333333333HP6
!,'%C&*'#U%(R%1#",%9(333333333333333333333333333333HI4
!&'#2C%%>%(N://,*&'O(33333333333333333333333333333;<6
!A'/(FA-#&J(3333333333333333333333333333333333333333333PB
!A'/()#2'9(*&$(QWA#@?%&'(33333333333333333333;E4
!A'/?/'#U%(:*C%(3333333333333333333333333333333333 ;;;
!A'/?/'#U%(GC*$%(YCJ*&#>*'#/&9(33333333333I4
!A'/?/'#U%(7*&A2*"'AC%C9((3333333333333333333HP
!A'/?/'#U%(7A9%A?9(3333333333333333333333333333;E
!A'/?/'#U%(.*C'9(3333333333333333333333333333333333HBB
!A'/(V%9%*C"1(3333333333333333333333333333333333333333PI
F*''%C#%9(333333333333333333333333333333333333333333333333;4<
F%,'9(333333333333333333333333333333333333333333333333333333;PH
FC*8%(0-9'%?9(33333333333333333333333333333333333333HHE
:*C(V%&'*,(0*,%9(3333333333333333333333333333333333333P6
Certifi ed Pre-Owned Autos(33333333333333333333PB
:1*#&(V%@*#C(:%&'%C9333333333333333333333333333333I4
://,#&J(0-9'%?9(33333333333333333333333333333333333;<H
TC#U%C(!99#9'*&"%(G%"1&/,/J#%9(333333333333345
TC#U%'C*#&9(33333333333333333333333333333333333333333333HH4
Q,%"'C#"*,(33333333333333333333333333333333333333333333333;4B
Q,%"'C/&#"(!""%99/C#%9(33333333333333333333333333HII
Q?#99#/&9(3333333333333333333333333333333333333333333333H4<
Q&%CJ-(YCJ*&#>*'#/&9(333333333333333333333333333;I<
QR(:1*CJ#&J(0'*'#/&9(33333333333333333333333333333H;
Q^1*A9'(3333333333333333333333333333333333333333333333333H4H
Q^'%C#/C(!""%99/C#%9(33333333333333333333333333333H<H
S#,'%C9(3333333333333333333333333333333333333333333333333333;5;
SA%,(:*,"A,*'/C9(*&$(Q^@%&9%9(333333333333335I
M%&%C*,(!""%99/C#%9(33333333333333333333333333333HI5
X*A,#&J(*&$(G/L#&J(!""%99/C#%9(333333333H<<
ZJ&#'#/&(0-9'%?9(33333333333333333333333333333333333;B6
Z&9AC*&"%(:/?@*&#%9(3333333333333333333333333333356
)A+C#"*&'(:/?@*&#%9(333333333333333333333333333;P6
7%*9AC%?%&'9(333333333333333333333333333333333333333336;
K7RGZ0(T*'*(.C/U#$%C93333333333333333333333335E
Y#,(:/?@*&#%9(33333333333333333333333333333333333333;IP
Y#,(V*'#&J9(33333333333333333333333333333333333333333333;54
.%C2/C?*&"%(!""%99/C#%93333333333333333333333H<5
0*2%'-(333333333333333333333333333333333333333333333333333333<H
0*2%'-(!$U/"*"-(33333333333333333333333333333333333HH;
0*2%'-(QWA#@?%&'(33333333333333333333333333333333333<B
0*2%'-(GC*#&#&J(333333333333333333333333333333333333333<;
G#?#&J(F%,'9(33333333333333333333333333333333333333333;B6
G#C%(7*&A2*"'AC%C9(3333333333333333333333333333333H;;
G//,(7*&A2*"'AC%C9(333333333333333333333333333333336;
GC*&9@/C'*'#/&(0*2%'-(333333333333333333333333333H65
R%1#",%(0%CU#"%(7*&A*,9(3333333333333333333333;EP
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 Appendix D - Symbols and Indicator Lights

Cyclist
Alert

Master
Alert

System
Message

Vehicle
Alert

Driver
Break Time

Driver
Break Time

Blind
Spot Alert

Lane
Departure

Alert

Active Safety

Forward
Collision Alert

Rear Cross
 Traffic Alert

Steering
Required
Steering
Required

Life
Presence

Alert

Life
Presence

Alert

Symbols may illuminate in
different colors or flash to

indicate the level of urgency.*

Normal
(On, Ready, or Active)

Information
(On, Available, Standby,

but Not Active)

SERIOUS
(Attention Alert, Fix or
Proceed with Caution)

WARNING
(Critical Immediate Risk,
Stop as Soon as Safe)

Blue May Mean Cold

Red May Mean Hot

Pedestrian
Alert

Driver 
Monitor
Driver 
Monitor

Cross
Traffic
Alert

Night
Vision

On

Icy Road
Alert

Safety
Suport
Alert

Safety
Suport
Alert

Press
Brake
Pedal

One
Pedal

Driving On

Hill Descent
Assist On

Terrain/Trail
(4WD) Assist On

Cruise
Control
(CC) Set

Antilock Brake
System

Fault

Antilock Brake
System

Fault

ABS

Body

Assistance

Brake System

Adaptive
Cruise Control 

(ACC) Active

Brake Pad
Fault

Brake Pad
Fault

Parking
Brake On
Parking

Brake On

P
Brake

Fluid Low
Brake

Fluid Low

Hill Start
Assist

On

Hill Start
Assist

On

Electric
Parking

Brake Fault

Electric
Parking

Brake Fault

Lane Keep
Assist (LKA)

Standby

Lane Centering
Assistance
(LCA) On

Hood Ajar Trunk Ajar

Door Ajar
Fuel Cap

Alert

RBS
Regenerative

Brake
Fault

Regenerative
Brake
Fault

Brake
Hold
On

Brake
Hold
On

HOLD

Parking
Assist

On

Brake
Fault
Brake
Fault

!
BRAKE

Battery
Charge Level

Battery
Charge Level

Power
Limited
Power
Limited

Snow/Ice
Mode On
Snow/Ice
Mode On

Drive Modes

Electric Vehicle

EVEV
!

EV Electrical
Fault

EV Electrical
Fault

e-Motor
 Cold

e-Motor
 Cold

e-Motor
Hot

e-Motor
Hot

e-Motor
Fault

e-Motor
Fault

Charge Cord
Connected

Charge Cord
Connected

Off-Road
Mode on

Economy
Mode On

CrabWalk
Mode On

Charging System

Charging System FaultCharging System Fault

Electronic Throttle

Electronic Throttle Control Fault

Auto Glide
Control On

AGC

Economy
Mode On

EV Drive
Mode On
EV Drive
Mode On

EV Electrical
Fault

EV Electrical
Fault

External Sound
System Fault

External Sound
System Fault

Ready to
Drive

Ready to
Drive

* Symbols are not universal and may vary by manufacturer, make, and model. This appendix is not all inclusive.
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High-Voltage Battery

Battery Low 
State of Charge

Battery Low 
State of Charge

Battery Low 
State of Charge

Battery Low 
State of Charge

Battery
Fault

Battery
Fault

Battery
Cold

Battery
Cold

Battery
Hot

Battery
Hot

Coolant
Too Cold

Coolant
Hot

Coolant
Level Low
Coolant

Level Low

Engine Oil
Pressure Low

Engine Oil
Pressure Low

Check Engine
Light Fault

Check Engine
Light Fault

Engine

A
Engine Auto

Start-Stop Active
Glow Plug

(Diesel)

Filters

Diesel
Particulate

Filter

Diesel
Particulate

Filter
Engine

Air Filter
Cabin

Air Filter

Water in
Fuel (Diesel)

Low Fuel
Indicator

Fuel Fill
Side

Fuel

Transmission
High Temperature

Transmission
High Temperature

Gearbox

Transmission
Fault

Transmission
Fault

!

Supplemental
Restraint

System (SRS)

Supplemental
Restraint

System (SRS)

SRS
Airbag
Fault

Airbag
Fault

AIR
BAG

Seat Belt
Reminder
Seat Belt
Reminder

Restraint System

Airbag
Fault

Airbag
Fault

Rear Seat Belt
Reminder

Rear Seat Belt
Reminder

Side Airbag
Fault

Side Airbag
Fault

Power Steering

Fog Lights
On

Fog Lights
On

High Beam
Headlights On

High Beam
Headlights On

Low Beam
Headlights On

Low Beam
Headlights On

Lights

Exterior
Bulb Fault

!

Brake Light
Fault

Brake Light
Fault

!

Rain and Light
Sensor Fault

Adaptive
Headlights On

Adaptive
Headlights On

A

Parking Lights
On

Headlight
Fault

Headlight
Fault

Hazard
Flashers On

Power
Steering

Fluid Low

Power
Steering

Fluid Low

Power
Steering

Fault

Power
Steering

Fault

Security

Security
Fault

Security
Fault

Keyless
Start Fault

Key Not
Detected

Tire Pressure
Monitoring System

(TPMS) Fault

Tire Pressure
Monitoring System

(TPMS) Fault

Electronic Stability
Control (ESC) On

Traction
Control On

Traction
Control On

TC

ESC System
Fault

Tires/Traction

Tow/Haul

Tow Hitch
Unlocked

Tow
Alert

Trailer Sway
Control Alert

Suspension

Active Air
Suspension

Fault

Active Air
Suspension

Fault

Adaptive
Suspension

Fault

Adaptive
Suspension

Fault

Wipers

Windshield
Rain Sense
Windshield
Rain Sense

Wipers
On

Wipers
On

Washer
Fluid Low
Washer

Fluid Low
* Symbols are not universal and may vary by manufacturer, make, and model. This appendix is not all inclusive.
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!!!"#$%&'()**("+&,

E<%77'5>
1
!9:,./)9%95-:)5%,88-8#,./)%8=8#)>8%
?!;!<@$^$"-+#)(.(?'-9$"#,"$+,)$,99'9"$
#5N,)$&1'6-19$P'"#$"#-$&2),N'+$&1'6X
')?$",9M$O;;ZQ/$J;JT$L-,"51-9$,1-$
"#-$C5'.&')?$C.(+M9$(L$,)$')+1-N-)",.$
-6(.5"'()$"(P,1&$L5..$,5"(N,"'()/$
Aftermarket part$^$,$1->.,+-N-)"$>,1"$
N,&-$C2$,$+(N>,)2$"#,"$&'&$)("$(1'?'X
),..2$N,M-$"#-$>,1"$L(1$"#-$6-#'+.-$P#-)$
"#-$6-#'+.-$P,9$,99-NC.-&/$
!F#)5.,#-.2%/"55).#%?!J@$^$,$"2>-$(L$
-.-+"1'+$+511-)"$P#-1-$-.-+"1()$O-.-+"1'+X
ity) fl ow changes direction (alternates) 
C,+M$,)&$L(1"#/$
!F#)5.,#$5$^$,$&-6'+-7$,.9($+,..-&$,)$
J=$?-)-1,"(17$"#,"$+()6-1"9$N-+#,)'+,.$
-)-1?2$"($-.-+"1'+,.$-)-1?2$"($1-+#,1?-$
"#-$C,""-12/$
!>)5-/,.%G)#5$F)">%K.8#-#"#)%?!GK@
^$,$"1,&-$(1?,)'\,"'()$"#,"$1->1-9-)"9$
('.$,)&$),"51,.$?,9$9",M-#(.&-19$"#,"7$
,N()?$("#-1$"#')?97$&-6-.(>9$+()9-)959$
9",)&,1&9$P'"#')$"#-$('.$,)&$?,9$')&59"12$
O-/?/7$-)?')-$('.$9-16'+-$1,"')?9Q/$
!>')5,2)$^$N-,951-&$')$,N>-1-9$O(1$
,N>9Q7$'9$"#-$9"1-)?"#$OR5,)"'"2$(L$-.-+X
"1()9Q$')$"#-$-.-+"1'+,.$+'1+5'"/$
Antifreeze$^$,.9($+,..-&$+((.,)"7$'9$
,$95C9",)+-$P'"#$'"9$N,')$')?1-&'-)"$
?.2+(.7$P#'+#$#,9$,$#'?#$C('.')?$>(')"$
,)&$,$.(P$L1--\')?$>(')"$P#-)$N'4-&$
P'"#$P,"-1/$
!.#-F$/(%H5,()%8=8#)>%?!L<@$^$,$929X
"-N$59-&$"($N')'N'\-$P#--.$.(+M5>$P#-)$
C1,M')?$"($N,4'N'\-$&1'6-1$+()"1(./$
Artifi cial intelligence (AI) ^$')"-.X
.'?-)+-$-4>1-99-&$C2$929"-N9$"1,')-&$"($
N'N'+$#5N,)$+(?)'"'()/
!8=>>)#5-/,F%^$9'&-9$,1-$)("$"#-$9,N-/
!"#$>,#-/%#5,.8>-88-$.$^$,$"1,)9X
N'99'()$"#,"$9#'L"9$,5"(N,"'+,..2$L1(N$
()-$?-,1$1,"'($"($,)("#-1$P'"#(5"$"#-$
,99'9",)+-$(L$"#-$&1'6-1/$
!"#$.$>$"8%:)3-/F)8%?!E@$^$6-#'+.-9$
"#,"$+,)$&1'6-$P'"#(5"$#5N,)$')>5"/$
Z#-2$')+.5&-$,&6,)+-&$&1'6-1$,99'9",)+-$
929"-N9$OJ;JTQ$,9$9",)&,1&$"-+#)(.(?2/

H
L,##)5=$^$,$&-6'+-$"#,"$9"(1-9$+#-N'+,.$
-)-1?2/$
L,##)5=%>,.,2)>).#%8=8#)>%?L+<@$^$
1-?5.,"-9$"#-$-)-1?2$')$C,""-12$+-..97$"($
>1-6-)"$5)9,L-$+()&'"'()9/

L-2%9,#,$^$6-12$.,1?-$6(.5N-9$(L$&,",7$
>1(+-99-&$L,9"7$P'"#$&'6-19-$')L(1N,"'()/
LF$7CH=$^$+(NC59"'()$?,9-9$"#,"$.-,M$
>,9"$>'9"()$1')?9$,)&$')"($"#-$+1,)M+,9-/$
L5,()CH=C7-5)%?LHM@ – electrifi ed 
C1,M')?$929"-N$P'"#$9N,1"$-.-+"1()'+$
,+"5,"(197$9-)9(197$,)&$+()"1(.$929"-N9$
"#,"$?-)-1,"-$"#-$C1,M-$+.,N>')?$L(1+-$
,"$-,+#$+,.'>-1/
Brake fl uid – a hydraulic fl uid used in 
,5"(N("'6-$C1,M-$929"-N9$"#,"$P'"#X
9",)&9$#'?#$"-N>-1,"51-9$,)&$L1--\')?/$
L5-#-83%#3)5>,F%".-#%?LN&@$^$,$
N-,951-N-)"$(L$"#-$,N(5)"$(L$-)-1?2$
1-.-,9-&$C51)')?$()-$P((&-)$N,"+#/
L"F(3),9 – see fi rewall.

;
J,>H)5$^$,$"-1N$59-&$&51')?$P#--.$
,.'?)N-)"9$"($'&-)"'L2$"#-$"'."$(L$"#-$"(>$
of a wheel/tire assembly.
J,8#)5$^$,$"-1N$59-&$&51')?$P#--.$
,.'?)N-)"9$"($'&-)"'L2$"#-$L(1P,1&$(1$
C,+MP,1&$"'."$L1(N$,C9(.5"-$6-1"'+,.$,9$
6'-P-&$L1(N$"#-$9'&-$(L$"#-$6-#'+.-/
J,#,F=#-/%/$.:)5#)5$^$,$&-6'+-$59-&$
"($+()6-1"$+,1C()$N()(4'&-7$#2&1(+,1X
C()97$,)&$)'"1(?-)$(4'&-9$')"($P,"-1$
6,>(17$+,1C()$&'(4'&-7$,)&$)'"1(?-)/$
J3,>$-8$^$,$.-,"#-1$"(P-.7$+(NN().2$
N,&-$L1(N$9#-->9M')7$59-&$"($&12$,$
6-#'+.-$,L"-1$P,9#')?/$
J-5/"-# – a path for electricity to fl ow 
"#,"$')+.5&-9$,$>(P-1$9(51+-7$,$+()&5+X
"(17$,)&$,$.(,&/
J$.9"/#$5$^$,$N,"-1',.$"#,"$-,9'.2$
,..(P9$-.-+"1()$N(6-N-)"$O-.-+"1'+'"2Q$
L1(N$()-$>(')"$"($,)("#-1/$
J$..)/#)9%:)3-/F)%^$,$6-#'+.-$P'"#$
(6-1X"#-X,'1$+())-+"'6'"27$+())-+"-&$"($
-6-12"#')?$O')$"#-$6-#'+.-$,)&$"#-$+.(5&Q/
Constant velocity (CV) shaft$^$$,$&1'6-$
9#,L"$+(NN().2$59-&$()$L1()"XP#--.$
,)&$,..XP#--.$&1'6-$6-#'+.-9$"#,"$,..(P9$
L(1$>(P-1$"1,)9L-1$"($"#-$P#--.9$P#'.-$
,.9($,..(P')?$L(1$959>-)9'()$N(6-N-)"$
,)&$"51)')?/
J$.#,>-.,#)%^$9(N-"#')?$'N>51-/
J$.#-."$"8F=%:,5-,HF)%#5,.8>-88-$.%
?JEN@$^$,$"2>-$(L$,5"(N,"'+$"1,)9N'9X
9'()$+(NN().2$5"'.'\')?$,$+#,')$(1$C-."$
929"-N$"#,"$&(-9$)("$#,6-$,$.'N'"-&$
)5NC-1$(L$?-,1$1,"'(9$.'M-$"1,&'"'(),.$
,5"(N,"'+$"1,)9N'99'()9/

J$55$8-:-#=$^$,C.-$"($+(11(&-$(1$&'99(.6-/
J5"9)%$-F$^$,$)()X1-)-P,C.-$1-9(51+-7$
,.9($M)(P)$,9$>-"1(.-5N7$N,').2$+()X
",')')?$+,1C()$,)&$#2&1(?-)$O#2&1(+,1X
C()9Q$L(5)&$),"51,..2$')$"#-$-,1"#/$8"$'9$
59-&$"($N,M-$?,9(.')-7$&'-9-.7$M-1(9-)-7$
,)&$,$P'&-$1,)?-$(L$>1(&5+"9/$
J"55).#%^$"#-$R5,)"'"2$(L$-.-+"1()9$
N(6')?$"#1(5?#$,$+()&5+"(1$N-,951-&$
')$,N>9/

=
;)/-H)F%?9L@$^$$,$N-,951-N-)"$(L$"#-$
.(5&)-99$(L$9(5)&/$
;)9"/#-HF)$^$"#-$,N(5)"$2(5$N59"$>,2$
P#-)$2(5$N,M-$,)$')951,)+-$+.,'N/
;)'5)/-,#-$.%^$,$"-1N$59-&$"($&-9+1'C-$
#(P$,)$,99-"$#,9$'"9$6,.5-$1-&5+-&$(6-1$
"'N-/
Dielectric fl uid – an insulating fl uid 
P'"#$)($.((9-.2$C(5)&$-.-+"1()9$"($
+()&5+"$-.-+"1'+'"2/
;-)8)F$^$,$L5-.$O+#-N'+,.$-)-1?2Q$N,&-$
L1(N$+15&-$('.$"#,"$#,9$,)$-)-1?2$+()X
tent of approximately 129,500 BTUs 
>-1$?,..()/
Diesel, Rudolf$^$')6-)"-&$"#-$&'-9-.$
-)?')-$"#,"$-.'N'),"-&$,$9>,1M$>.5?$C2$
')9"-,&$59')?$#'?#$+(N>1-99'()$"($'?)'"-$
"#-$L5-./$
;-$9)8$^$,)$-.-+"1()'+$&-6'+-$"#,"$
allows electricity to fl ow in only one 
&'1-+"'()/
;-5)/#%/"55).#%?;J@$^$,$"2>-$(L$-.-+"1'+$
+511-)"$P#-1-$-.-+"1()9$O-.-+"1'+'"2Q$
fl ow in one direction. 
;-5)/#-$.,F%^$()-$&'1-+"'()/
;-8/%#3-/(.)88%:,5-,#-$.%^$95C".-$6,1',X
"'()$')$"#'+M)-99$(L$"#-$&'9+$O1("(1Q/
;-8#-FF,#-$.$^$"#-$>1(+-99$(L$59')?$#-,"$
to refi ne crude oil to make a variety of 
>1(&5+"9/$
;-8#5-H"#)9%,5/3-#)/#"5)$^$,$+(N>.-4$
legacy E/E architecture with many 
&-&'+,"-&$-.-+"1()'+$+()"1(.$5)'"9$"#,"$
,1-$"'?#".2$+(5>.-&$P'"#$9(L"P,1-/
;$>,-.%,5/3-#)/#"5)$^$+()9(.'&,"-9$
N5."'>.-$-.-+"1()'+$+()"1(.$5)'"$9(L"P,1-$
L5)+"'()9$.(?'+,..2$"($+-)"1,.'\-&$&(X
N,')$+()"1(..-19/
;5-:)5%>$.-#$5-.2%8=8#)>%?;+<@$^$
&'1-+"$;*T$O&1'6-1XL,+')?$+,N-1,9Q$,)&$
')&'1-+"$;*T$O9"--1')?$')>5"Q$,1-$59-&$"($
N()'"(1$"#-$&1'6-1 9̀$,""-)"'()$"($"#-$1(,&/
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!!!"#$%&'()**("+&,

;=.,>-/%95-:-.2%#,8(%?;;N@$^$1-,.X
"'N-$(>-1,"'(),.$,)&$",+"'+,.$&1'6')?$
L5)+"'()97$,9$P-..$,9$(C]-+"$,)&$-6-)"$
&-"-+"'()$,)&$1-9>()9-$O[%;DQ/

W
)COF"-9$^$,$.5C1'+,)"$-)?')--1-&$"($N--"$
%f$>,1,N-"-19$(L$N')'N'\')?$L1'+"'()7$
.(P$6'9+(9'"27$N,"-1',.9$+(N>,"'C'.'"27$
&'-.-+"1'+$>1(>-1"'-97$,)&$#-,"$"1,)9L-1/$
)CO"8)$^$9-N'+()&5+"(19$,)&$-.-+"1(N-X
+#,)'+,.$1-.,29$P'"#$9(.'&X9","-$9P'"+#-9$
"($N()'"(1$,)&$+()"1(.$+511-)"7$>1("-+"X
')?$.(,&9$,)&$P'1-9$L1(N$(6-1#-,"')?/$
)C+,/3-.)%?)F)/#5-/,F%>,/3-.)8@$^$,$
"-1N$59-&$L(1$#2C1'&$-XN("(19/$
)C+$#$5%?)F)/#5-/%>$#$5@$^$+()6-1"9$
-.-+"1'+,.$-)-1?2$')"($N-+#,)'+,.$-)-1?2/$
PF)/#5-/-#=$^$"#-$N(6-N-)"$(L$-.-+"1()9$
"#1(5?#$,$+()&5+"(1/$
Electrifi cation$^$1->.,+')?$>,1"9$"#,"$
,1-$>(P-1-&$C2$+()6-)"'(),.$-)-1?2$
9(51+-9$O95+#$,9$+15&-$('.Q$P'"#$>,1"9$
"#,"$15)$()$-.-+"1'+'"2/
PF)/#5$F=8-8$^$"#-$>1(+-99$(L$15))')?$,)$
-.-+"1'+$+511-)"$"#1(5?#$P,"-1$"($9->,X
1,"-$"#-$#2&1(?-)$L1(N$"#-$(42?-)/
PF)/#5$F=#)$^$,$N-&'5N$')$,$C,""-12$"#,"$
"1,)9>(1"9$'()9/$
PF)/#5$>,2.)#-/%?P+@%5,9-,#-$.$^$,$
9"1-,N$(L$>#("()9$O>,1"'+.-9$P'"#$)($
N,99Q$"#,"$N(6-$,9$P,6-9/$Z#-'1$>-1'(&X
'+$(9+'..,"'()9$+,)$+,112$-)-1?2$"#1(5?#$
,'17$9(.'&$N,"-1',.97$,)&$9>,+-/
PF)/#5$>)/3,.-/,F%^$,$N-+#,)'+,.$
+(N>()-)"$(1$&-6'+-$"#,"$'9$,+"'6,"-&$
and/or controlled with electrical energy. 
P.)52=$^$"#-$L5-.$9"(1-&$(1$59-&$"($
>-1L(1N$P(1M/
Engine confi guration$^$"#-$&-9'?)$(L$
"#-$-)?')-$C.(+M7$N(9"$+(NN().2$').')-$
(1$f$9#,>-&/$
P.2-.)%?-.#)5.,F%/$>H"8#-$.@$^$,$
N,+#')-$P#-1-$L5-.$O+#-N'+,.$-)-1?2Q$
'9$C51)-&$')9'&-$,$+(NC59"'()$+#,NC-1$
P'"#')$"#-$-)?')-$"($>1(&5+-$N("'()$
ON-+#,)'+,.$-)-1?2Q/$
P.2-.)%$-F$^$,$95C9",)+-7$N,&-$L1(N$
crude oil and/or synthetic compounds, 
"#,"$.5C1'+,"-97$+((.97$+.-,)97$,)&$9-,.9$
N(6')?$>,1"9$')9'&-$,)$-)?')-/$
Engine size$^$"#-$9'\-$(L$"#-$-)?')-$
+,.+5.,"-&$L1(N$"#-$+(NC')-&$6(.5N-$
(L$,..$"#-$+2.')&-19/$

A
O,-FC$')5,#-$.,F%^$,$929"-N$"#,"$N59"$
&-"-+"7$,99-997$"(.-1,"-7$'9(.,"-7$,)&$
1-+(6-1$L1(N$,..$+1'"'+,.$L,5."9$')$L,5."X
"(.-1,)"$"'N-/$
O-H)5%$'#-/8 – a fl exible glass or plastic 
fi ber that transmits huge amounts of 
&,",$6-12$R5'+M.2$"#1(5?#$>5.9-9$(L$6'9X
'C.-$.'?#"$O.,9-1$(1$3%;Q$5"'.'\')?$"(",.$
internal refl ection.
O-5)7,FF%?H"F(3),9@$^$"#-$&'6'&-17$
+(NN().2$N,&-$(L$9"--.$P'"#$')95.,"')?$
N,"-1',.7$C-"P--)$"#-$-)?')-$+(N>,1"X
N-)"$,)&$"#-$>,99-)?-1$+,C')/$
O-58#%5)8'$.9)5%/"#%F$$'$^$.((>$+5"$"($
'9(.,"-$OK[Z$&-X-)-1?'\-Q$"#-$
#'?#X6(.",?-$"1,+"'()$C,""-12$')$,)$
-N-1?-)+2/
O$5/)$^$,$>59#$(1$>5..7$"#-$')"-1,+"'()$
C-"P--)$(C]-+"9/
O$5/)9%-.9"/#-$.$^$"#-$>1(+-99$(L$
L(1+')?$,)&$+(N>1-99')?$,'1$')"($"#-$
+(NC59"'()$+#,NC-1/
O$590%Q).5=$^$-)"1->1-)-51$,)&$L(5)&X
er of Ford Motor Company that success-
L5..2$N,99X>1(&5+-&$+,19$()$,$N(6')?$
,99-NC.2$.')-$')$"#-$-,1.2$FUBB9/
O"8)$^$,)$(6-1+511-)"$>1("-+"'()$&-6'+-$
"#,"$9,L-?5,1&9$-.-+"1'+,.$+(N>()-)"9/$

E
D,8$F-.)$^$,$L5-.$O+#-N'+,.$-)-1?2Q$
N,&-$L1(N$+15&-$('.$"#,"$#,9$,)$-)-1?2$
content of approximately 114,100 BTUs 
>-1$?,..()/$
D,8$F-.)%9-5)/#%-.R)/#-$.%?D;K@$^$,$
"2>-$(L$L5-.$')]-+"'()$P#-1-$#'?#X
pressure fuel injectors deliver a fi ne 
N'9"$(L$L5-.$&'1-+".2$')"($"#-$+(NC59"'()$
+#,NC-1/
D,8$F-.)%2,FF$.%)S"-:,F).#%?DDP@$^$,$
N-,951-$59-&$"($+(N>,1-$"#-$-)-1?2$(L$
,)$,."-1),"'6-$L5-.$"($?,9(.')-/
D),5$^$-)?')--1-&$')$9-"97$#,6-$"--"#$
"#,"$N-9#$P'"#$()-$,)("#-1$"($+#,)?-$
9>--&7$"(1R5-7$,)&$&'1-+"'()$(L$"1,6-./
DF$H,F%.,:-2,#-$.,F%8,#)FF-#)%8=8#)>%
?DA<<@$^$'9$,)$')"-1),"'(),.$+(.X
.,C(1,"'()$(L$+()9"-..,"'()9$O?1(5>9$(L$
9,"-..'"-9Q/
DF$H,F%'$8-#-$.-.2%8=8#)>%?DG<@%
/$.8#)FF,#-$.$^$"#-$S/T/$),6'?,"'(),.$
929"-N$(L$9,"-..'"-9$"#,"$(1C'"$"#-$%,1"#7$
9-)&')?$()-XP,2$9'?),.9$"($+(NN5)'X
+,"-$"#-'1$.(+,"'()$,)&$"'N-/

Y
Q),#)5%/$5)$^$,$9N,..$#-,"$-4+#,)?-1$
"#,"$>1(6'&-9$#-,"$L1(N$-)?')-$+((.,)"$
"($"#-$>,99-)?-1$+,C')/
High-performance computing (HPC)
^$#'?#X.-6-.$>1(+-99')?$-4-+5"-&$C2$,$
95>-1+(N>5"-1$P'"#$"#(59,)&9$(L$+(NX
>5"-$)(&-9$"($+(N>.-"-$",9M9$L,9"-1/
Q-23%:$F#,2)$^$')$"#-$,5"($')&59"12$'9$
,)2$6(.",?-$,C(6-$VBf$;=/$8"$1-R5'1-9$
+()",+"$>1("-+"'()/$E'?#X6(.",?-$+,C.-9$
,1-$+(.(1$+(&-&$')$C1'?#"$(1,)?-/
Q$58)'$7)5%?3'@$^$"#-$P(1M$)--&-&$"($
.'L"$!!B$>(5)&9$,$&'9",)+-$(L$F$L(("$')$F$
9-+()&/
Q=H5-9$^$,$6-#'+.-$"#,"$59-9$N(1-$"#,)$
()-$N-"#(&$L(1$>1(>5.9'()$(1$>(P-1/$
Q=95$'F,.)$^$9.'&')?$5)+()"1(..,C.2$
when a thin fi lm of water causes the tire 
"1-,&$"($.(9-$"1,+"'()$P'"#$"#-$1(,&/$

Q
K2.-#,H-F-#=$^$-,9'.2$+(NC59"'C.-/
K2.-#-$.%/$-F$^$,$9"->X5>$"1,)9L(1N-1$
59-&$"($+()6-1"$,$.(P$6(.",?-$$L1(N$
"#-$T38$C,""-12$')"($,$#'?#$6(.",?-$,"$
"#-$9>,1M$>.5?9$"($'?)'"-$"#-$,'1XL5-.$
N'4"51-/$
K.9)').9).#%8"8').8-$.$^$,$"2>-$(L$
suspension that allows the wheel/tire 
,99-NC.2$"($N(6-$5>$,)&$&(P)$P'"#(5"$
1-.2')?$()$N(6-N-)"9$L1(N$,)("#-1$
wheel/tire assembly. 
K.8"F,#$5$^$,$N,"-1',.$"#,"$1-9'9"9$"#-$
fl ow of electrons (electricity). 
K.8"5,./)$^$,$>(.'+2$"#,"$>1(6'&-9$
protection against fi nancial loss when 
,++'&-)"9$(++51/$
Interference engine$^$,)$-)?')-$P#-1-$
"#-$6,.6-9$,)&$>'9"()9$+(5.&$+(N-$')$
+()",+"$P'"#$()-$,)("#-1$'L$"#-$"'N')?$
C-."$(1$+#,')$C1-,M97$9M'>97$(1$'9$9"1'>>-&$
(5"/
Internet of things (IoT)$^$,$)-"P(1M$(L$
C'..'()9$(L$9N,1"$&-6'+-9$,)&$N,+#')-9$
P'"#$+(N>5"-1$+#'>9$,)&$9-)9(19$"#,"$
+(NN5)'+,"-$P'"#$-,+#$("#-1/

i
Key fob$^$,$1-N("-$"1,)9N'""-1$L(1$59-$
in keyless entry and/or push button key-
.-99$'?)'"'()$929"-N9/
T-.)#-/%).)52=$^$-)-1?2$(L$N("'()/$
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I
1-23#%9)#)/#-$.%,.9%5,.2-.2%?F-9,5@$^$
,)$,+"'6-$929"-N7$59')?$.,9-1$C-,N9$"($
&-"-+"$(C]-+"9$,)&$N,>$"#-'1$&'9",)+-/
1$,9$^$')$-.-+"1'+'"27$"#-$1-9'9",)+-$')$
,$+'1+5'"/
1$.2-#"9-.,F%).2-.)$^$,)$-)?')-$"#,"$'9$
N(5)"-&$>,1,..-.$P'"#$"#-$.-)?"#$(L$"#-$
6-#'+.-/

F
+,/3-.)%F),5.-.2%?+1@%^$,$C1,)+#$
of artifi cial intelligence using data and 
,.?(1'"#N9$"($+.,99'L2$(C]-+"9/
+,/G3)58$.%^$,$"2>-$(L$9"15"$"#,"$')"-X
?1,"-9$"#-$9#(+M$,)&$+('.$9>1')?$"(?-"#-1$
')"($()-$5)'"/
Malfunction indicator light (MIL)$^$
'..5N'),"-9$P#-)$,$>1(C.-N$(1$>("-)X
"',.$>1(C.-N$-4'9"9$P'"#')$()-$(L$"#-$
6-#'+.- 9̀$929"-N9/$
+,.",F%#5,.8>-88-$.$^$,$"1,)9N'99'()$
"#,"$1-R5'1-9$"#-$&1'6-1$"($N,)5,..2$9#'L"$
?-,1$1,"'(9$P'"#$,$?-,1$9"'+M$9#'L"-1$,)&$
,$+.5"+#/$
+,8#)5%/=F-.9)5$^$,$+(N>()-)"$')$"#-$
C1,M')?$929"-N$"#,"$+()6-1"9$N(6-X
N-)"$L1(N$"#-$C1,M-$>-&,.$"($#2&1,5.'+$
>1-9951-/$
+-F)8%')5%2,FF$.%)S"-:,F).#%?+GD)@
^$,$N-,951-$59-&$"($+(N>,1-$-)-1?2$
59,?-$')$,&6,)+-&$"-+#)(.(?2$6-#'+.-9$
"($"#-$*:0$1,"')?$')$?,9(.')-$6-#'+.-9/$
+$9)F%U),5%?+U@$^$"#-$2-,1$(L$,$
6-#'+.- 9̀$>(..5"'()$9",)&,1&9$+()L(1X
N,)+-7$L(5)&$()$"#-$f%=8$9"'+M-1$5)&-1$
"#-$#((&/

b
A)7%5,9-$%?A4@%^$,$1,&'($,++-99$
"-+#)(.(?2$L(1$!0$N(C'.-$)-"P(1M9/$8"$
')+.5&-9$N'..'N-"-1$P,6-$ONN_,6-Q$
L1-R5-)+2$')L1,9"15+"51-$P'"#$C,9-$9",X
"'()9$+,..-&$N,99'6-$*8*[$O*5."'>.-$
8)>5"$*5."'>.-$[5">5"Q/
A)B#C2).)5,#-$.%:)3-/F)%^$,$6-#'+.-$')X
+(1>(1,"')?$L(51$#'?#.2$')"-1+())-+"-&$
mega trends: electrifi cation, autono-
mous, software-defi ned, and connected. 
J$)-4"X?-)-1,"'()$6-#'+.-$'9$-99-)"',..2$
,$95>-1+(N>5"-1$()$P#--.9/
A$5#3%!>)5-/,.%J3,52-.2%<#,.9,59%
?A!J<@%^$"#-$)-P$9",)&,1&$%f$+())-+X
"(1$OL(1N-1.2$"#-$Z-9.,$+#,1?-1$&-9'?)Q/

R
Occupational Safety and Health Ad-
>-.-8#5,#-$.%?6<Q!@$^$,$?(6-1)N-)X
",.$(1?,)'\,"'()$"#,"$P,9$+1-,"-&$"($#-.>$
>1-6-)"$P(1M$1-.,"-&$&-,"#97$'..)-99-97$
,)&$')]51'-9/$
6/#,.)%5,#-.2$^$,$?,9(.')-$>1(>-1"2$,$
"#,"$1-9'9"9$>1-N,"51-$+(NC59"'()/$Z#-$
#'?#-1$"#-$)5NC-1$"#-$N(1-$"#-$L5-.$
1-9'9"9$'?)'"')?$O,)$,)"'M)(+M$R5,.'"2Q/$
6-F$^$9--$-)?')-$('./$
6').$^$')$-.-+"1'+'"27$,$C1-,M$')$"#-$
+'1+5'"/
6'#-/,F%)#3)5.)#$^$"1,)9N'"9$&,",$
signals over optical fi ber cable at ultra-
#'?#$C,)&P'&"#/
Original equipment manufacturer 
?6P+@$^$59-&$"($'&-)"'L2$,$1->.,+-N-)"$
>,1"$"#,"$'9$N,&-$C2$"#-$9,N-$+(N>,)2$
,9$"#-$(1'?'),.$>,1"$P#-)$"#-$6-#'+.-$
P,9$,99-NC.-&/$
6##$%/=/F)$^$),N-&$,L"-1$K'M(.,59$[""(7$
"#-$N(9"$+(NN()$')"-1),.$+(NC59"'()$
-)?')-$&-9'?)$L(1$,5"(N(C'.-9$P#'+#$
+()9'9"9$(L$L(51$>'9"()$9"1(M-9$O')",M-7$
+(N>1-99'()7$>(P-17$,)&$-4#,59"Q/$

4
G,5,FF)F%^$,)$-.-+"1'+,.$+'1+5'"$P'"#$"P($
(1$N(1-$>,"#9/
G,=F$,9%^$"#-$P-'?#"$,$6-#'+.-$'9$+,1X
12')?/
G)58$.,F%'5$#)/#-$.%)S"-'>).#%?GGP@
^$+.("#')?$,)&$-R5'>N-)"$2(5$P-,1$"($
N')'N'\-$-4>(951-$"($#,\,1&97$>1("-+"X
')?$2(5$L1(N$')]51'-9$,)&$'..)-99-9/
Personally identifi able information 
?GKK@ – data that identifi es a person.
G3$#$:$F#,-/%/)FF8$^$9(.,1$,11,29$"#,"$
+()6-1"$95).'?#"$&'1-+".2$"($-.-+"1'+,.$
-)-1?2/
G$F-83$^$,$>1(&5+"$59-&$"($1-N(6-$N'X
)(1$9+1,"+#-9$,)&$(4'&,"'()$()$951L,+-9/
G$#).#-,F%).)52=$^$9"(1-&$-)-1?27$
-)-1?2$(L$>(9'"'()/
G$7)5$^$"#-$1,"-$,"$P#'+#$P(1M$'9$&()-/
G$7)5#5,-.%/$.#5$F%>$9"F)%?GJ+@
^$,$+(N>5"-1$"#,"$>1(+-99-9$&,",$L1(N$
9-)9(19$,)&$9-)&9$+(NN,)&9$"($"#-$
-)?')-$,)&$"1,)9N'99'()$+()"1(.9/$
G5)/$.9-#-$.-.2$^$>1-#-,"')?$(1$
>1-+((.')?$-.-+"1'+$6-#'+.-$+(N>()-)"9$
59')?$"#-1N,.$N,),?-N-)"$929"-N9$
OZ*TQ/

9
4,9-$%9)#)/#-$.%,.9%5,.2-.2%?5,9,5@
^$,)$,+"'6-$9-)9')?$&-6'+-$(1$929"-N$
"#,"$>1(6'&-9$'"9$(P)$-.-+"1(N,?)-"'+$
wave pulses, relying on refl ections back 
"($&-"-1N')-$&'9",)+-7$6-.(+'"27$,)&$
,)?.-$(L$(C]-+"9$,1(5)&$,$6-#'+.-/$
4),/#-:-#=$^$5)9",C.-$5)&-1$)(1N,.$
+()&'"'()9/
4),FC#->)%$')5,#-.2%8=8#)>%?4N6<@
^$,)$(>-1,"')?$929"-N$"#,"$9+#-&5.-9$
N,)2$-6-)"9$+()+511-)".27$P#'.-$N,MX
')?$951-$"#-$929"-N$1-9>()&9$>1-&'+"X
,C.2$()$"'N-/
4)H"-F#%',5#$^$,$1->.,+-N-)"$>,1"$
that has been fi xed by removing and 
1->.,+')?$"#-$&-L-+"'6-$+(N>()-)"O9Q7$
C5"$#,9$)("$)-+-99,1'.2$C--)$+(N>.-"-.2$
1-P(1M-&/$
4)/,FF$^$,$)("'+-$')L(1N')?$"#-$(P)-1$
"#,"$,$9-16'+-$)--&9$"($C-$+(N>.-"-&$"($
1-N-&2$,$&-L-+"'6-$(1$5)9,L-$+(N>(X
)-)"$(1$&-9'?)/$
Refrigerants$^$?,9-(59$+(N>(5)&9$
P'"#$C('.')?$>(')"9$"#,"$,1-$-,92$"($
N,)'>5.,"-/$D-L1'?-1,)"9$,1-$59-&$')$
heat pumps and A/C systems, chang-
')?$9","-9$L1(N$,$.'R5'&$"($,$?,97$,)&$
,$?,9$"($,$.'R5'&7$,C9(1C')?$#-,"$P#-)$
-6,>(1,"-&$')"($,$?,9$,)&$&'99'>,"')?$
#-,"$P#-)$+()&-)9-&$')"($,$.'R5'&/
4)2).)5,#-:)%H5,(-.2$^$,$"2>-$(L$C1,MX
')?$P#-1-$,$?-)-1,"(1$'9$59-&$"($1-+,>X
"51-$-)-1?2$"#,"$P(5.&$C-$)(1N,..2$.(9"$
P#-)$"#-$&1'6-1$'9$,""-N>"')?$"($9.(P$
&(P)$"#-$6-#'+.-/
Remanufactured part$^$,$1->.,+-N-)"$
>,1"$"#,"$#,9$C--)$+(N>.-"-.2$&'9,9X
9-NC.-&7$')9>-+"-&7$,)&$P-,1,C.-$>,1"9$
1->.,+-&/
4)8-8#,./) – measured in ohms (Ω), is 
59-&$"($'&-)"'L2$"#-$&-?1--$(L$,)$(>>(9X
ing electron fl ow (electricity). 
4$#$5%?H5,()%9-8/@$^$,$1(","')?$>,1"$+()X
)-+"-&$"($"#-$P#--.$#5C/$_#-)$C1,M')?$
'"$+1-,"-9$L1'+"'()$P'"#$"#-$C1,M-$>,&9/
4$#$5%?9-8#5-H"#$5@$^$,$1(","')?$>,1"$
')9'&-$"#-$&'9"1'C5"(1$+,>7$&'9"1'C5"')?$
#'?#$6(.",?-$"($-,+#$9>,1M$>.5?/
4$#$5%?)F)/#5-/%>$#$5@$^$,$1(","')?$>,1"$
')9'&-$,)$-.-+"1'+$N("(1/
4".$"#$^$"#-$9.'?#"$5>$,)&$&(P)$(1$
9'&-$"($9'&-$N(6-N-)"$')$-11(1$P#-)$,$
>,1"$1(","-9/$
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@
Safety data sheet (SDS)$^$&-",'.-&$
')L(1N,"'()$()$"#-$>(99'C.-$#,\,1&9$(L$
P(1M')?$P'"#$,$+#-N'+,.$>1(&5+"/
<,#"5,#-$.$^$C-2()&$'"9$#(.&')?$>(')"/
Sensor fusion – uses artifi cial intelli-
?-)+-$"($N-1?-$"#-$9"1-)?"#9$(L$N5."'>.-$
92)+#1()'\-&$9-)9(1$')>5"9$,)&$-4"-1),.$
&,",$"($+1-,"-$,$N(1-$+(N>1-#-)9'6-$
N,>$(L$,$6-#'+.- 9̀$-)6'1()N-)"/
<)5-)8%^$,)$-.-+"1'+,.$+'1+5'"$P'"#$,$
9')?.-$>,"#/
<)5').#-.)%H)F#$^$,$+(NN()$"2>-$(L$
drive belt (fl at with grooves on one 
9'&-$,)&$9N(("#$()$"#-$("#-1Q$59-&$"($
turn the alternator, power steering, A/C 
+(N>1-99(17$,)&$("#-1$+(N>()-)"9/$
<3$5#%^$')$-.-+"1'+'"27$,$9#(1"-1$.-99$1-X
9'9",)"7$5)')"-)&-&$,)&$5)P,)"-&$>,"#/
Society of Automotive Engineers 
?<!P@$^$,$>1(L-99'(),.$(1?,)'\,"'()$"#,"$
establishes standards (e.g., oil classifi ca-
"'()9$,)&$6-#'+.-$,5"(N,"'()$.-6-.9Q/$
Software-defi ned vehicle (SDV)$^$,$
6-#'+.-$P#-)$"#-$,N(5)"$,)&$6,.5-$(L$
9(L"P,1-$N,),?')?$(>-1,"'()97$L5)+X
"'(),.'"27$,)&$L-,"51-9$-+.'>9-9$N-+#,)'X
+,.$#,1&P,1-/
Speed of light$^$.'?#"$"1,6-.9$')$,$6,+X
55N$,"$,$+()9",)"$a+b7$,C(5"$HBB7BBB$
M'.(N-"-19$OFGV7BBB$N'.-9Q$>-1$9-+()&/$
Z#-$5>>-1$9>--&$.'N'"$(L$"#-$5)'6-19-/
<#,5#)5$^$,$&-6'+-$"#,"$+()6-1"9$-.-+"1'X
+,.$-)-1?2$"($N-+#,)'+,.$-)-1?2$"($"51)$
(6-1$O+1,)MQ$,)$-)?')-/$
<#))5CH=C7-5)%?<HM@$^$59-9$,)$-.-+"1'X
+,.$+())-+"'()$"($9-)&$9"--1')?$')>5"$"($
"#-$1,+M$,)&$>')'()$P'"#(5"$,$N-+#,)'X
+,.$+())-+"'()$L1(N$"#-$9"--1')?$P#--./$
<#$-/3-$>)#5-/%>-B#"5)$^$"#-$N,99$
1,"'($(L$FW/I$>,1"9$(L$,'1$"($F$>,1"$(L$L5-.7$
"#-$'&-,.$N'4"51-$L(1$+(NC59"'()/$
<#5,.9)9%).)52=$^$-)-1?2$"#,"$1-N,')9$
"1,>>-&$')$,$C,""-127$-6-)$,L"-1$N-"#(&9$
#,6-$C--)$59-&$"($&->.-"-$"#-$-)-1?2/
<"')5/$>'"#)5$^$,)$-4"1-N-.2$>(P-1X
L5.$+(N>5"-1$L(1$#'?#X9>--&$+(N>5",X
"'()9/
<=>>)#5-/,F$^$"#-$9,N-$()$C("#$9'&-9/
<=.#3)#-/%$-F$^$('.$N,&-$L1(N$+#-N'X
+,..2$&-1'6-&$C,9-$9"(+M$ON(.-+5.,1$
-)?')--1-&Q$P'"#$,&&'"'6-9$"#,"$+1-,"-$,)$
('.$P'"#$-4+->"'(),.$.5C1'+,"')?$,C'.'"'-9/$
<=8#)>$^$>,1"9$"#,"$P(1M$"(?-"#-1$"($
perform a specifi c task.

L
N,/#-F)%,F)5#8$^$,.-1"9$2(5$L--.7$95+#$,9$
,$6'C1,"'()$')$"#-$9-,"$(1$,$15NC.-$')$"#-$
9"--1')?$P#--./
N)/3.-/,F%8)5:-/)%H"FF)#-.%?N<L@$^$,$
P1'""-)$,&6'9(12$9","-N-)"$C2$,$6-#'+.-$
N,)5L,+"51-1$"($,99'9"$&-,.-19#'>9$')$
&',?)(9')?$1-(++511')?$>1(C.-N9/
N)>')5)9%7-.9$7%^$,$&51,C.-$9,L-"2$
?.,99$"#,"$+,)$C-$9#,""-1-&$"($-9+,>-$
,$6-#'+.-$')$,)$-N-1?-)+2/$J$6-#'+.-$
9#(5.&$#,6-$,"$.-,9"$()-$P')&(P$P'"#$
"-N>-1-&$?.,99/
N3)5>,F%->,2-.2%^$,$>,99'6-$'N,?')?$
"-+#)(.(?2$"#,"$(C9-16-9$P,6-.-)?"#9$
L1(N$')L1,1-&$1,&',"'()$-N'""-&$C2$P,1N$
(C]-+"9/
N3)5>,F%5".,7,=%^$,)$')+1-,9-$')$+51X
rent fl ow, triggered by a defect or abuse, 
1-95."')?$')$,$+#,')$(L$-4("#-1N'+$
1-,+"'()9$"#,"$.-,&$"($,$&(N')($-LL-+"$(1$
a15),P,2b$(L$"#-1N,.$-)-1?2/
N-5)%'5)88"5)%>$.-#$5-.2%8=8#)>%
?NG+<@%^$,$929"-N$59-&$"($,.-1"$,$
driver if any tire is signifi cantly under-
infl ated or overinfl ated.
N$)%^$,$"-1N$59-&$&51')?$P#--.$,.'?)X
N-)"9$"($'&-)"'L2$"#-$(5"P,1&$O"(-$(5"Q$
(1$')P,1&$O"(-$')Q$>(9'"'()$(L$"#-$L1()"$
edge of a wheel/tire assembly.
N$.2")%7)-23#%?NM@%^$"#-$&(P)P,1&$
L(1+-$,$"1,'.-1$"()?5-$,>>.'-9$"($,$#'"+#/$
N$5S")$^$,$1(","'(),.$L(1+-$59-&$"($"51)$
,)$(C]-+"$,1(5)&$,)$,4'97$L5.+15N7$(1$
>'6("$>(')"/$
N$7%/,',/-#=%^$"#-$"1,'.-1$>5..')?$
+,>,+'"2$(L$,$6-#'+.-/
N5,/#-$.%>$#$5%^$,)$-.-+"1'+$N("(1$"#,"$
>1(>-.9$,$6-#'+.-$59')?$-)-1?2$9"(1-&$')$
,$"1,+"'()$C,""-12/
N5,.8:)58)%).2-.)%^$,)$-)?')-$"#,"$'9$
N(5)"-&$>-1>-)&'+5.,1$"($"#-$.-)?"#$(L$
"#-$6-#'+.-/

2
&F#5,8$.-/%8).8$58%?&<<@$^$9-)9(19$
"#,"$59-$9(),1$O9(5)&$),6'?,"'()$,)&$
1,)?')?Q$"($#-.>$&-"-+"$)-,1$>1(4'N'"2$
(C]-+"9/
&.-H$9=$^$,$&-9'?)$"#,"$+(NC')-9$"#-$
C(&2$,)&$L1,N-$')"($()-$5)'"/
Uniform tire quality grading (UTQG)
^$1,"')?9$59-&$"($+(N>,1-$"1-,&P-,17$
"1,+"'()7$,)&$"-N>-1,"51-$+,>,C'.'"'-9$
C-"P--)$&'LL-1-)"$"'1-9/

U
E-8/$8-#=$^$"#-$N-,951-$(L$1-9'9",)+-$(L$
a fl uid to fl ow (e.g., low viscosity oils 
fl ow easier than high viscosity oils). 
E-8-HF)%F-23#$^$"#-$9N,..-9"$1-?'()$(L$
"#-$-.-+"1(N,?)-"'+$9>-+"15N$,)&$"#-$
().2$>,1"$,$#5N,)$-2-$'9$a"5)-&b$"($9--$
P'"#(5"$"#-$59-$(L$"-+#)(.(?2/
E$F#,2)$^$"#-$-.-+"1'+,.$>("-)"',.$N-,X
951-&$')$6(."9/$

V
M,B$^$,$>1(&5+"$59-&$"($>1("-+"$,)$
automobile’s exterior fi nish.
M3))F%/3$/($^$,$&-6'+-$59-&$"($C.(+M$
,$P#--.$"($#-.>$M-->$,$6-#'+.-$L1(N$
1(..')?/$
M-.9$7%8#-/()5$^$,$9"'+M-1$"#,"$
includes a vehicle’s technical specifi ca-
"'()9$,)&$9,L-"27$-)6'1()N-)",.7$,)&$
L5-.$-+()(N2$1,"')?9/
Windshield washer fl uid$^$9>-+',..2$
formulated fl uid which resists freezing 
"#,"$'9$,&&-&$"($"#-$P')&9#'-.&$P,9#-1$
1-9-16('17$,99'9"')?$')$+.-,)')?$"#-$
P')&9#'-.&/$
M$5($^$"#-$"1,)9L-1$(L$-)-1?2$L1(N$()-$
(C]-+"$"($,)("#-1/

h
VCH=C7-5)$^$,.9($+,..-&$&1'6-XC2XP'1-7$
>1(6'&-9$+1'"'+,.$+(N>()-)"9$O>(PX
-1"1,')7$9"--1')?7$C1,M')?7$,)&$959>-)X
sion) with virtually infi nite electronic 
+()"1(.$"($'N>1(6-$,$6-#'+.- 9̀$>#29'+,.$
#,)&.')?$,)&$9",C'.'"2$"#1(5?#$-.-+"1'+,.$
9'?),.9/

k
Zerk fi tting – a fi tting that can be 
?1-,9-&$59')?$,$?1-,9-$?5)$+(NN().2$
L(5)&$()$,$9"--1')?$(1$&1'6-"1,')$+(NX
>()-)"/$
W$.)%,5/3-#)/#"5)$^$,$9"15+"51-$(L$"#-$
electrical/electronic (E/E) architecture 
"#,"$59-9$9"1,"-?'+,..2$>.,+-&$\()-$
+()"1(..-19$"($+,112$(5"$,+"'()9$,9$.(+,.$
#5C97$,??1-?,"')?$&,",$()"($,$#'?#X9>--&$
%"#-1)-"$C1'&?-$"($()-$(1$N(1-$95>-1X
+(N>5"-19$L(1$#'?#X.-6-.$>1(+-99')?/
W$.)%/$.#5$FF)5$^$')"-..'?-)"$>(P-1$
&,",$+-)"-19$O:;=Q$P'"#$9-N'+()&5+"(1$
9N,1"XL59-9$"#,"$,+"$,9$.(+,.$#5C9/
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!!!"#$%&'()**("+&,

Q#8,M3
@>/D%<7
�' KiJK�Gefi nition mappinJ

:$&-#)+.$"9;)HI7 HWG
3(7.O#&%(;)HVF

^c0'>3)"5,3)%%<B3GU
�* �fi ItK Jeneration�� HWV- 4))%

/05$ *3+)0)55%2)#6$+(
_E3O7"M)J3?,#,5')"%#PB3HWI- 4))%

/05$ *3+)0)55%2)#6$+(
Z!c:%<)37>7),/B3H!W

2#73#&-/;).&/,#&-/;)7-9)&/-&#&$-)
^6>1_;)FHV

^]c:%<)37>7),/
73+,&#(+#"3(;)HBU
5C)#$)5C)+$-'(3#(3;)HFB
93&'()202#(%;)AVB
%&.9),0G3&9;)A!W
$:(37#&-/)37-/(;)H!W

1
111- 4)) !7)+38/2%!"#$7$-30)%

!55$83/#3$2%9!!!:
1H@- 4)) !2#30$8(%-+/()%5;5#)7%

9!<4:
1D7%5D,83?<'773/')3O1EFP3

D')),5>B3FHV
1;;- 4)) !=/'#31)%8+"35)%8$2#+$0%

9!>>:
1..,77%5",7B3AVWXAIU
1..,77%5>3*%0,53*%"#)7

:$@(3)$"#.(#2;)FW!
f6E):$3#2)^5C_;)FW!

1.."8,#)
7I#(3)#,()7++&9(-#;)AUW
7-&%7.)+$..&2&$-;)AUW
(%(3/(-+0)(W&#)#$$.;)AUA
vehicle fi re, AUH

1..(/(<')%53c316;37>7),/B3FGA
1;6=;3.%#:,5),5B3AVV
1;3?,#,5')%53O'<),5#')%5PB3

FWBXFWA- 4))%/05$ !0#)+2/#$+
1.)":,3?5"<<,37J()),57B3FGF
1.)":,3<'#,3.J'#?,3'77"7)3

O1I;1PB3WF
1.)":,3*'5+"#?3'77"7)B3WF
1.)":,37(7*,#7"%#B3FUH
1.)":,30'5/c(*B3FGF
1.)":")>3"#3V%5+D%%+

!5!6)7-9)=(,&+.()!"#$%7#&$-)
Level Identifi cation.
4)) *$+(-$$(%>?/'#)+%@@

!9'7-+(9)53&'(3)!22&2#7-+()
602#(%)^!5!6_P
4)) *$+(-$$(%>?/'#)+%@

!&3)C$-9&#&$-&-/P
4)) *$+(-$$(%>?/'#)+%A@

!"#$%$#&'()!++(22$3&(2P
4)) *$+(-$$(%>?/'#)+%AB

!"#$%$#&'()QW:(-2(2P
4)) *$+(-$$(%>?/'#)+%C

!"#$%$#&'()67I(#0P
4)) *$+(-$$(%>?/'#)+%D

E7##(30P
4)) *$+(-$$(%>?/'#)+%B

E37B()1-2:(+#&$-P
4)) *$+(-$$(%>?/'#)+%AD

E"0&-/)7)<(@)!"#$%$G&.(P
4)) *$+(-$$(%>?/'#)+%@

E"0&-/)7)f2(9)!"#$%$G&.(P
4)) *$+(-$$(%>?/'#)+%@

C7G&-)!&3)K&.#(3P
4)) *$+(-$$(%>?/'#)+%A@

Car Identifi cation and Preparing 
I$3)=(,&+.()6(3'&+(P
4)) *$+(-$$(%>?/'#)+%A

C,7-/&-/)7)K.7#)*&3(P
4)) *$+(-$$(%>?/'#)+%@E

C,73/&-/P
4)) *$+(-$$(%>?/'#)+%B

C,$$2&-/)#,()V&/,#)*&3(2P
4)) *$+(-$$(%>?/'#)+%AF

C&3+"&#)C$-2#3"+#&$-)6&%".7#$3P
4)) *$+(-$$(%>?/'#)+%B

C$$.&-/)602#(%P
4)) *$+(-$$(%>?/'#)+%A@

53&'(#37&-P
4)) *$+(-$$(%>?/'#)+%AG

Q.(+#3&+)=(,&+.(2P
4)) *$+(-$$(%>?/'#)+%@A

QW,7"2#)7-9)Q%&22&$-P
4)) *$+(-$$(%>?/'#)+%AH

QW#(3&$3)C.(7-&-/P
4)) *$+(-$$(%>?/'#)+%H

K72#(-(32P
4)) *$+(-$$(%>?/'#)+%G

K."&9)>('(.)C,(+BP
4)) *$+(-$$(%>?/'#)+%I

K"(.)602#(%)A7&-#(-7-+(P
4)) *$+(-$$(%>?/'#)+%AA

Fuel System Part Identifi cation.
4)) *$+(-$$(%>?/'#)+%AA

K"#"3()=(,&+.(P
4)) *$+(-$$(%>?/'#)+%AI

1/-&#&$-)602#(%P
4)) *$+(-$$(%>?/'#)+%AC

1-#(3&$3)C.(7-&-/P
4)) *$+(-$$(%>?/'#)+%H

J"%:O6#73#&-/P
4)) *$+(-$$(%>?/'#)+%@E

>&/,#&-/P
4)) *$+(-$$(%>?/'#)+%@E

D,%m2)>7@P
4)) *$+(-$$(%>?/'#)+%B

D&.)7-9)K&.#(3)C,7-/(P
4)) *$+(-$$(%>?/'#)+%AE

D-OE$739)5&7/-$2#&+2P
4)) *$+(-$$(%>?/'#)+%@E

D@-(3m2)A7-"7.P
4)) *$+(-$$(%>?/'#)+%A

870G7+B)8(3&$9P
4)) *$+(-$$(%>?/'#)+%AI

8(32$-7.)83$#(+#&$-)QR"&:%(-#)
^88Q_)7-9)K&3()67I(#0P
4)) *$+(-$$(%>?/'#)+%D

V(:7&3)K7+&.&#&(2P
4)) *$+(-$$(%>?/'#)+%F

V(:.7+&-/)?&:(32P
4)) *$+(-$$(%>?/'#)+%@E

67I(#0)57#7)6,((#)^656_P
4)) *$+(-$$(%>?/'#)+%D

6(3'&+()A7-"7.P
4)) *$+(-$$(%>?/'#)+%G

6&%:.()C&3+"&#2P
4)) *$+(-$$(%>?/'#)+%B

6#73#&-/P
4)) *$+(-$$(%>?/'#)+%B

6"2:(-2&$-)7-9)6#((3&-/P
4)) *$+(-$$(%>?/'#)+%AF

*&3()1-2:(+#&$-)7-9)V$#7#&$-P
4)) *$+(-$$(%>?/'#)+%AF

*$$.2)7-9)QR"&:%(-#P
4)) *$+(-$$(%>?/'#)+%G

*$@&-/)7-9)47".&-/P
4)) *$+(-$$(%>?/'#)+%@

=$.#7/()53$:P
4)) *$+(-$$(%>?/'#)+%B

?7W&-/P
4)) *$+(-$$(%>?/'#)+%H

?&3&-/)5&7/37%P
4)) *$+(-$$(%>?/'#)+%B

?$3B:.7+()6B&..2P
4)) *$+(-$$(%>?/'#)+%A

1.)(')%5B3H!A
18'*)":,3.5("7,3.%#)5%<3O1;;PB3

WF7$AFG7$AAB
7+#&'().7-()+,7-/()722&2#)

^!>C!_;)WF
7"#$%$#&'()-&/,#)'&2&$-;)HWI
+7%(372;)HWU
93&'(3)722&2#7-+(;)H!I
6!Q)93&'&-/)7"#$%7#&$-).('(.2;)H!V

18'*)":,385":"#?3D,'/3O1=HPB3HG
1=1@- 4)) !=1/28)=%=+31)+%

/5535#/28)%5;5#)75
18J,7":,7B3UI7$UU
18S(7)'D<,305,#.JB3G!
18:'#.,8385":,53'77"7)'#.,3

7>7),/73O1=1@PB3HVXWF
73(7)9(#(+#&$-).&%&#;)HG
ASE certifi cations, VF
7"#$-$%$"2;)HWF
G3&9/()#$)>('(.)\;)AVF
+7.&G37#&$-;)HI7 HVG
+7.&G37#&$-)#(+,-&+&7-;)HVU
+7%(372;)HI7 HWU
+$..&2&$-)@73-&-/;)HU
+$%:$-(-#2;)HI
9$%7&-)+$-#3$..(3;)H!A
93&'(3)%$-&#$3&-/)202#(%)^5A6_;)

HWG
93&'&-/)+$-#3$.)722&2#7-+(;)WF
(.(+#3&+):$@(3)2#((3&-/)^Q86_;)FUU
(.(+#3$-&+)&-'$.'(9)%7&-#(-7-+(;)

HVG
(-'&3$-%(-#)+$-9&#&$-2;)HG
Q#,(3-(#)+$--(+#&'&#0;)H!H
&-I372#3"+#"3(;)HVV
.7+B)$I)2#7-9739&N7#&$-;)HG
%$9()$I)7.(3#;)HV
$:(37#&-/)202#(%)^D6_;)HVA
$'(3O#,(O7&3)^D*!_)":97#(2;)HVH

!"#$
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!!!"#$%&'()**("+&,

3(2(73+,&-/)'(,&+.(2;)WV
2(-2$32;)HI
2:((9).&%&#7#&$-2;)HG
"27/(OG72(9)&-2"37-+(;)!!
'(,&+.(O#$O('(30#,&-/)^=`h_;)HVV

1WH- 4)) !"#$7/#38%)7)+J)28;%
-+/(32J

1,5%8>#'/".7
drag coeffi cient (Cd), HBI
3$..&-/)3(2&2#7-+(;)HBI

1$),5/'5+,)3*'5)B3FHW7$AIF
1Q- 4)) Artifi cial intelligence (AI)
1"5D'?7B3GAXGH

79'7-+(9)202#(%2;)GA
9(:.$0%(-#;)GA
(33$3)+$9(;)GH
27I(#0;)GA
#0:(2;)GA
@$3B&-/)-(73;)GH
@$3B&-/)$-;)GH

1"53.%/*5,77%5B3FBB
1"53.%#8")"%#"#?3O16;PB3FGAXFGH

7++"%".7#$3;)FGA
+$%:3(22$3;)FGAXFGH
+$-9(-2(3;)FGA
937&-)#"G(;)FGH
('7:$37#$3;)FGH
orifi ce tube, FGH
3(+(&'(3O93&(3;)FGA
3(I3&/(37-#;)FGA

$ir fi lter� F!GXF!U
cabin air fi lter, FGF
+,7-/&-/):3$+(9"3(;)F!U

1"5c$(,<3/"M)(5,B3AB7$FGWXFG!
G.7+B)#7&.:&:()2%$B(;)AG!
I"(.)&-M(+#$32;)F!G

1<'5/7B3AVU
1I;1- 4)) !8#31)%0/2)%8?/2J)%

/5535#%9!K>!:
1<<c),55'"#3O16LP3)"5,7B3ABA
1<<c0J,,<385":,3O1V=P3:,J".<,B3AHF
1<),5#')"#?3.(55,#)3O1;PB3FAI7$HFA
1<),5#')":,3$(,<7B3AWWXAVH

G&OI"(.;)AWU
G&$9&(2(.;)AW!XAWV7 AVA
Qe\;)AW!XAWV
(.(+#3&+&#0;)A!GXA!U
(#,7-$.;)FVH7 AWV
,093$/(-;)A!BXA!AP

4))%/05$ L;=+$J)2%9L:
I"(.)+(..;)A!FXA!A

%&W(9OI"(.;)AWU
-7#"37.)/72;)AWI

C<H;)AWI
><H;)AWI

-$-O:(#3$.("%)(-(3/0)2$"3+(2
G&$%722;)AVA
,093$)^@7#(3_;)AVA
2$.73)^2"-_;)AVB
@&-9;)AVA

:3$:7-(;)AWG
1<),5#')%5B3FWBXFWA

G(.#O7.#(3-7#$3O2#73#(3)^E!6_;)A!W
G"0&-/)#&:2;)FWB
:3$G.(%;)FWA7 AGH7 AU!

1/,5".'#31()%/%D"<,3
177%."')"%#3O111PB3FA
7::3$'(9)7"#$)3(:7&3;)VA
%(%G(32,&:;)!A

1/,5".'#3'()%/%D"<,37J%0B3FH
1/,5".'#34,)5%<,(/3Q#7)")(),3

O14QPB3F!AXF!H
rating defi ned, F!A

1/*7B3FAG
+,73/&-/).('(.2;)HFW
+$-#&-"$"2)937@;)HFA
%(72"3&-/)+"33(-#;)FHH
37#&-/2;)HFA

1#8,57%#3W<,.)5".3;'53;%/*'#>B3
HBF

1#8,57%#B3F'5>B3FA
1#)"$5,,G,- 4))%/05$ >$$0/2#

:3$:(3#&(2;)FIGXFIU
#0:(2;)FABXFAF

1#)"<%.+3D5'+,37>7),/3O1H@PB3HW7$
AFGXAFU
,0937".&+)+$-#3$.)"-&#;)AFG
%7.I"-+#&$-)&-9&+7#$3).&/,#;)AGW

1#)"c7,"G,3.%/*%(#8B3UI
14Q- 4)) !''038/#3$2%'+$J+/7732J%

interface (API)
1**<".')"%#3*5%?5'//"#?3

"#),5$'.,3O14QPB3H!A7$HVH
19H3O1"539,7%(5.,73H%'58PB3AHV
$rc À asK Iace sKielG� HAU
15)".<,B30,D7"),B3%53:"8,%35,:",03

$%5/- 4)) *$+(-$$(%!'')2=3M
$rtifi cial intelliJence �$,�� HVB

7"#$%$#&'()-&/,#)'&2&$-;)HG
G.(-9(9)+$-#3$.;)AVF
+$/-&#&'()+0G(3O:,02&+7.)

202#(%2;)HWI
+$--(+#&'&#0;)HVW
97#7)#37-2I(3)37#(2;)HWV
9&/&#7.)#@&-)^5*_;)H!U
90-7%&+)93&'&-/)#72B;)H!G
(#,&+2;)HVF
%7+,&-().(73-&-/)^A>_;)HVB
2(-2$3)I"2&$-;)HVF
2#3$-/;)HVB
202#(%2;)HVB
'&3#"7.)722&2#7-#;)HV!
@(7B;)HVB

$rtifi cial neXral netZorNs �$11�� 
HVB

17D,7)%7B3AF!
1@W- 4)) !"#$7$#31)%4)+138)%

NM8)00)28)%9!4N:
1@W3/'"#),#'#.,3'#83<"?J)3

5,*'"53OFI9P3)'7+3<"7)-
4)) *$+(-$$(%!'')2=3M

17>//,)5".'<3'#838"5,.)"%#'<3
)"5,B3ABA

17>//,)5".'<3)"5,B3ABA
1LA- 4)) !"#$7/#38%#+/2573553$2%

fl uid (ATF)
1)%/B3FAV

(.(+#3$-;)FAV
,093$/(-;)A!B
.&#,&"%;)HFG
-("#3$-;)FAV
:$@(3)I"-97%(-#7.2;)HFA
:3$#$-;)FAV

1(8"%37>7),/7B3AVI
1(?/,#),835,'<")>3Y2=B3HV
1()%3.<(D7B3!A
1()%?'7- 4)) O+$'/2)
1()%3<%'#3.'<.(<')"%#B3!A
1()%/')".3.'530'7J,7B3FBI
1()%/')".3,/,5?,#.>3D5'+"#?3

O1WHPB3WB7$AFU
7"#$%$#&'()-&/,#)'&2&$-;)HWI
+7%(372;)HWU
%$%(-#730)722&2#7-+(;)H!I

1()%/')".35,:,57,3D5'+"#?3
O19HPB3WB7$AAB

1()%/')".3)5'#7/"77"%#-
4)) Transmission

$Xtomatic transmission À XiG 
O1LAPB FFU
799&-/)!*K;)FFU
+,(+B&-/;)FFU
C=*;)FFU
3(79&-/)#,()9&:2#&+B;)FFU
#0:(;)FFU

1()%/%D"<,30%58B3FH
$XtomotiYe fi nisKes� FBV
1()%/%)":,3J,'8c(*38"7*<'>3

O1()%cY2=PB3HV
1()%/%)":,3<"$)B3FBAXFBW

&-/3$"-9;)FBA
$:(37#&-/):3$+(9"3(;)GF
27I(#0;)GBXGF
2"3I7+(O%$"-#(9

I$"3O:$2#;)FBA
3$..&-/).&I#)M7+B2;)FBA
#@$O:$2#;)FBA

1()%/%)":,3I"$)3Q#7)")(),
certifi cation, FBA
.&I#)%7-"7.2;)GB

1()%/%)":,3#"?J)3:"7"%#3ObUPB3HG7$
HWI

1()%/%)":,3@,5:".,3WM.,<<,#.,3
O1@WPB3VBXVF
certifi cations, VF
+,$$2&-/)7)3(:7&3)I7+&.&#0;)VH
+$9()$I)(#,&+2;)VF
#37&-&-/;)VB

1()%/%)":,3)"/,<"#,B3FBXF!
(73.0)0(732;)FB
(.(+#3&+)'(,&+.(;)HBF
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!!!"#$%&'()**("+&,

1()%#%/%(7385":"#?B3HHI
1()%#%/%(73,/,5?,#.>3

D5'+"#?3O1WHP- 4)) !"#$7/#38%
)7)+J)28;%-+/(32J%9!N<:

1()%#%/%(73:,J".<,B3AVF7$H!VXH!U
79'7-+(9)93&'(3)722&2#7-+()

202#(%2)^!5!6_;)HWF
1M<,7B3FUW

9(79)7W.(;)FUW
(O7W.(;)FUW
.&'()7W.(;)FUW

H
H'.+(*3.'/,5'B3WF
H'+,53W<,.)5".B3FA7$HBF7$HBA
H'<<3S%"#)7B3FUI

."G3&+7#&-/):3$+(9"3(;)FUI
H')),5>B3FHVXFHI

]eO'$.#)202#(%;)HBU
]bea)+0.&-93&+7.)+(..;)HAW
!HA;)FHV
7-$9(;)HAB
G7##(30).&I()7-9)@7337-#0)^6>1_;)

FHI
EC1)/3$":)-"%G(3)^6>1_;)FHV
G3"2,;)UH
+7G.(;)AUF
+7:7+&#0;)HBG
+7#,$9(;)HAB
+(..;)UH7 FAW

+7:2;)FAW
(.(+#3$.0#().('(.)+,(+B;)FAW

+(..)I$3%)I7+#$3)O)2,7:(
+0.&-93&+7.)+(..;)HAA
:$"+,)+(..;)HAA
:3&2%7#&+)G.79()+(..2;)HAA
:3&2%7#&+)+(..2;)HAA

+(..)$3/7-&N7#&$-;)HAW
:737..(.;)HAW
2(3&(2;)HAW

+,73/(3;)FBF
+,73/()#&%()^,&/,O'$.#7/(_;)HF!
+,73/&-/)^>&#,&"%O&$-_;)HAF
+,73/&-/):3$+(9"3()^6>1_;)FHI
+,73/&-/)202#(%)^6>1_;)FWB
+.(7-&-/)^6>1_;)FHI

2#(:2;)AUF
+$.9)+37-B&-/)7%:2)^CC!_)^6>1_;)

FHV
+$-9(-2(9)^,&/,O'$.#7/(_;)HA!
+37-B&-/)7%:2)^C!_)^6>1_;)FHV
9(79;)AUF7 AUV
9(/3797#&$-)^,&/,O'$.#7/(_;)HHW
9&2+,73/&-/)^>&#,&"%O&$-_;)HAF
(.(+#3$.0#(

+,(+B&-/)^6>1_;)FAWP%FHI
(.(+#3$.0#&+):3$:(3#&(2;)HAB
/7.'7-&+):3$:(3#&(2;)HAB
,(7.#,)^,&/,O'$.#7/(_;)HHG
,&/,O'$.#7/()202#(%2;)FHI7

A!IXA!U
G7##(30):7+B;)A!IXA!U
+,73/&-/)9$+B;)AIF

,$.9O9$@-;)FHV

,093$%(#(3;)UH7$FHI
&/-&#&$-)202#(%;)FG!
M"%:(3)+7G.(2;)UH
M"%:O2#73#):3$+(9"3(;)AUV
.(79)7+&9;)FAWXFA!
>K8)G.79(;)HAW
.&#,&"%O&$-)^>&O&$-_;)A!I7 A!GXA!U7

HFG
.$79)#(2#(3;)UA
maintenance (fl ooded lead acid), 

FHI
%7&-#(-7-+(OI3(()^6>1_;)FAW7

FHI7 AUF
%7&-#(-7-+()^6>1_;)FAW
%$"-#)202#(%2)^6>1_;)FHV
-&+B(.)%(#7.),093&9()^<&A4_;)

A!IXA!G
$-G$739)+,73/(3)^DEC_;)HBU
$W&97#&$-)3(7+#&$-;)HAB
3(+0+.&-/)^6>1_;)FHI
3(9"+#&$-)3(7+#&$-;)HAB
27I(#0)^6>1_;)FHI
2(:737#$3;)HAB
2&N()^6>1_;)FHV
2$.&9O2#7#(;)HA!
2#73#&-/;).&/,#&-/;)7-9)&/-&#&$-)

^6>1_;)FHVXFHI
2#73#&-/)202#(%;)FHG
2#7#()$I)+,73/()^6$C_;)HBU
#(3%&-7.

+7G.(2;)UH
:"..(3;)UH
2:3(79(3;)UH

#(3%&-7.2)^6>1_;)FHV
#(2#(3;)UA
#0:(2)$I)Z`O'$.#)6>1)G7##(3&(2;)FHV

930)G7##(30)^!HA_;)FHV
fl ooded battery, FHV

'&2"7.)&-2:(+#&$-)^6>1_;)FHI
'$.#7/()3(/".7#&$-;)FWF
@73-&-/).7G(.;)FAW
@7337-#0)^6>1_;)FHI
@7337-#0)^#37+#&$-)G7##(30_;)HHG

H')),5>3/'#'?,/,#)37>7),/3
OHF@PB3HBU
+(..)G7.7-+&-/;)HBU
+,73/&-/;)HF!
2#7#()$I)+,73/()^6$C_;)HBU
#,(3%7.;)FII

H')),5>370'**"#?3OJ"?Jc:%<)'?,PB3
HFV

HHH- 4)) <)##)+%<"532)55%<"+)/"
H;Q3?5%(*3#(/D,53O@IQPB3FHV
H,83/%(#)3J").JB3AIG
H,<)7B3FWAXFWH

G(.#)@(73;)FWH
G"0&-/)7)-(@)G(.#;)FWH
2(3:(-#&-()G(.#;)FWA

7"#$%7#&+)G(.#)#(-2&$-(3;)FWA
+$-2#3"+#&$-;)FWA

2#3(#+,)G(.#;)FWH
&-2#7..7#&$-;)FWH

'OG(.#2;)FWH
@(73)/7"/(2;)FWH

H,#.J3?5"#8,5B3FBF
H,#.J3:"7,B3FBF
H,#GB3;'5<B3FB7$FH
H,)),53H(7"#,773H(5,'(3OHHHPB3

WG7$VA
H-A-3E%%85".J3;%/*'#>B3FW
H"8"5,.)"%#'<3.J'5?"#?B3HFH
H"8"5,.)"%#'<3*%0,5B3HFH
H"c$(,<3:,J".<,7B3AWU
H"?38')'B3HWF7$HVW

Artifi cial Intelligence (AI), H!V7
HVB

H"+,35'.+B3AIV
H"%8",7,<B3AWV
H<"#837*%)3"#),5:,#)"%#B3WB
H<"#837*%)30'5#"#?B3HU7$H!I
H<%.+3J,'),5B3AIB
H<%%8D%5#,3*')J%?,#7B3IH
H<%0cD>B3F!B7 AHU
H<(,3)'"<*"*,37/%+,B3AG!
H<(,)%%)JB3AVI
H%8>3.%#)5%<3/%8(<,3OH;FPB3FWF
H%8>c%#c$5'/,B3AG7 FUW
H%<)7B3UI
H5'+,

+7.&:(3;)AF!
2#"+B;)ABU

9&2+;)AFV
9&2+)#,&+B-(22)'73&7#&$-)^5=*_;)

AFV
93"%;)AFI
fl uid. 4)) Brake fl uid
/3&-9&-/;)AFI
.&-(2;)AF!
%72#(3)+0.&-9(3;)FAH7 AF!
%(+,7-&+7.)+7G.(;)AAF
:792;)AFV

/3&-9&-/)-$&2(;)AFI
,&/,O:&#+,(9)2R"(7.;)AFI
2+3((+,;)AG!

:(97.;)FVI7 AF!
travels to the fl oor, AF!

:".27#&-/;)AFV
3$#$3;)AFV

3"-$"#;)AFV
2,$(;)AFI
@(73)&-9&+7#$3;)AFV
@,((.)+0.&-9(3;)AFI

H5'+,3'77"7)37>7),/3OH1@PB3HW7
AFU

H5'+,cD>c0"5,3OHDVPB3H!!
%raNe À XiG� FAH7 AFW

799&-/;)FAH
+,(+B&-/;)FAH
%72#(3)+0.&-9(3)3(2(3'$&3;)AF!
#0:(2;)FAH7 AFW

H5'+,37>7),/B3AFAXAFI
3(/(-(37#&'()G37B&-/;)A!H7 A!I

!"#$

K]^



!!!"#$%&'()**("+&,

H5'+,3)>*,7
(.(+#3&+):73B&-/)G37B()^Q8E_;)AAF
,0937".&+)G37B(2;)AFH

9&2+)G37B(2;)AFV
93"%)G37B(2;)AFI

3(/(-(37#&'()G37B&-/;)AFH
H5")"7J3LJ,5/'<32#")3OHL2PB3AW!
H5(7J3?('58B3AIA
H(8?,)B3AV7 !U
H(?3'#83)'535,/%:,5B3FBI
H(".+B3=':"8B3FA
H(<D- 4)) K3J?#5
H(<+J,'8- 4)) Firewall
H(7"#,773,)J".7B3VF
H(>"#?3'3.'5B3AVXHI

7"#$)G"0&-/):3$/37%2;)WH
G"9/(#;)AV
+$2#)#$)$@-)7)+73;)!U
+3(9&#)3(:$3#;)AI
9(7.(3)+$2#;)WI
9(7.(3)&-'$&+(;)WI
9(7.(32,&:)&-#(3-(#)27.(2;)WH
9(:3(+&7#&$-;)!G
fi nancing, AI
fl eet sales department, WH
&-#(3(2#)37#(;)AI7 !A
.(%$-).7@;)WI
.&(-),$.9(3;)!V
.$7-)+7.+".7#$3;)AI
.$+7#&-/):.7+(2)#$):"3+,72(;)WH
%$9(.),&2#$30;)WV
%$-#,.0):70%(-#;)!A
A6V8;)WI
-(/$#&7#(;)WI
3(79&-/)@&-9$@)2#&+B(32;)WW
2#&+B(3):3&+(;)WI

H(>"#?3'#3WUB3HHA
&-+(-#&'(2;)HHA
"2(9;)!G

H(>"#?3'3#,03D,<)B3FWH
H(>"#?3'3(7,83.'5

7"+#&$-2;)WG
+73)3(-#7.)27.(2;)WU
+$%:737G.(2;)!B
9(7.(32,&:;)WG
9(:3(+&7#&$-;)!G
&-9(:(-9(-#)3(:7&3)I7+&.&#&(2;)WU
&-9(:(-9(-#)"2(9)+73).$#;)WG
&-2:(+#)7-9)#(2#)93&'(;)WU
&-#(3-(#;)WU
%7B&-/)7-)$II(3;)!B
:3&'7#(O:73#0)2(..(3;)WU

;
Cabin air fi lter� FGF
;'8"<<'.31()%/%D"<,3;%/*'#>B3FA
;'<"$%5#"'31"539,7%(5.,73H%'583

O;19HPB3HBW
;'<"*,5B3ABU
;'<"*,53"#3D5'+"#?37>7),/B3

AF!XAFV
;'<"*,53/,'7(5"#?3)%%<B3UF

;'<"*,537)(.+B3ABU
;'/D,5B3ABI
;'/,5'B3HH7 HIXWF7 AAB7 AVV7 AVU

!5!6)I(7#"3(2;)HWU
G&$%(#3&+)7"#,(-#&+7#&$-;)HV!
93&'(3)%$-&#$3&-/)202#(%;)HWG
I3(R"(-+0)G7-9;)HWH
202#(%O$-O+,&:)^6$C_;)H!A
#,(3%7.)&%7/&-/;)HWG
".#37O,&/,)G7-9@&9#,;)HWU
'(,&+.(O#$O('(30#,&-/)^=`h_;)HVV
'&2"7.).&/,#;)HWH

;'/7J'$)B3FG7 FGG
;'/7J'$)3*%7")"%#37,#7%5B3FGG
;'*'.")%57B3FH!
;'*37.5,07B3UI
;19H3O;'<"$%5#"'31"539,7%(5.,73

H%'58PB3AHV
;'5D%#38"%M"8,3O;R!PB3AB7 AH!XAHI7

AWV
;'5D%#3/%#%M"8,3O;RPB3AB7 AH!XAHI

(W,7"2#).(7B;)AHW
;'53.%:,57B3AIH
;'5,,53,M*<%5')"%#3$%5/-

4)) *$+(-$$(%!'')2=3M
;'5,,57

!5!6)+7.&G37#&$-)#(+,-&+&7-;)HVU
7"#$%$G&.()27.(2:(32$-;)!F
7"#$%$#&'()%7-"I7+#"3&-/;)A!
7"#$%$#&'()2(3'&+(;)A!
7"#$%$#&'()2"::$3#;)A!
7"#$%$#&'()#(7+,(3;)A!
7"#$%$#&'()#(+,-&+&7-;)A!7 VI
G37B()#(+,-&+&7-;)AAF
+$..&2&$-)3(:7&3)#(+,-&+&7-;)FF!
(.(+#3&+7.)(-/&-((3;)FW!
(.(+#3$-&+2)&-2#7..(3;)AIU
(%&22&$-2)&-2:(+#&$-)#(+,-&+&7-;)

AWH
(-/&-((3&-/)#(+,-&+&7-;)FUF
,(7.#,)7-9)27I(#0)2:(+&7.&2#;)GH
,(7#&-/)7-9)!gC)#(+,-&+&7-;)FGH
&-9"2#3&7.)9(2&/-(3;)FB!
&-2"37-+()+.7&%2)79M"2#(3;)!U
:(#3$.("%)(-/&-((3;)FVI
:"G.&+)3(.7#&$-2)2:(+&7.&2#;)AVH
R"&+B)."G()#(+,-&+&7-;)FA!
2(3'&+()@3&#(3;)F!!
2$I#@73()9('(.$:(3;)HHU
#&3()%7-"I7+#"3&-/)(-/&-((3;)AFF
#$@)#3"+B)93&'(3;)AUU
#37-2%&22&$-)2:(+&7.&2#;)AHF

;'5?%3.'55",57B3AIV
;'5?%3%5?'#"G,57B3AV!
;'7),5B3ABI
;')'<>)".3.%#:,5),5B3AHHXAHU

+7#7.02#;)AWB
+,(+B)(-/&-().&/,#;)AGA
+.$//(9;)AG!
.(79(9)/72$.&-(;)FVH
3$##(-)(//)2%(..;)AG!
#,3((O@70)+$-'(3#(3)^*?C_;)AWB

;1L3QQQ3'#83;1L3QU3/(<)"/,),57B3
HAI

;,<<3*J%#,3+")7B3AVI
;,<<(<'53:,J".<,c)%c,:,5>)J"#?3

O;cU!hPB3HVI
;,#),53%$3?5':")>3O;EPB3GF7 HHV
Certifi eG pre�oZneG �CP2�� VV
;,)'#,3#(/D,5B3FVW
;J'/%"7B3FBU
CKanJinJ a À at tire� AUG
;J'5.%'<3.'#"7),5B3AHU
;J'5?,c'"53.%%<,5B3FI!
;J'5?,3*%5)B3HBV
;J'5?"#?3'#3WUB3AF7 HFW

7"#$%7#(9;)HF!
+$--(+#$32;)HFW
+$-#7+#.(22)90-7%&+)+,73/&-/;)

HFV
+$2#;)HFI
5C)I72#;)HFW
5C)".#37OI72#;)HFW
9$+B;)AIF
(#&R"(##(;)HF!
,$%(;)HFV
.('(.)Z;)HFW
.('(.)`;)HFW
$IIO:(7B)(.(+#3&+&#0)37#(2;)HFI
2$"3+()O)(%&22&$-2;)HFI
#3&+B.()+,73/(;)HFW
@&3(.(22;)HF!

;J'5?"#?37>7),/B3FWBXFWF
7.#(3-7#$3;)FWBXFWF

3(:.7+&-/)G(.#;)AU!
+$%:"#(3O+$-#3$..(9)3(/".7#&$-;)

FWF
93&'()G(.#;)FWAXFWH
&-#(..&/(-#)G7##(30)2(-2$3)^1E6_;)

FWB
:$@(3#37&-)+$-#3$.)%$9".()

^8CA_;)FWF
'$.#7/()3(/".7#$3;)FWF

;J'77"7B3AG
;J'77"73<(D5".')"%#B3FUI
;J,.+3,#?"#,3<"?J)B3AGA

(%&22&$-)#(2#&-/;)AWH
$-OG$739)9&7/-$2#&+2;)FWF
:3(22"3()@72,&-/)(-/&-(;)FFF

CKecNinJ À XiG leYels
7"#$%7#&+)#37-2%&22&$-;)FFU7 AAV
G7##(30)(.(+#3$.0#(;)FAW7 FHI
G37B(;)FAH
+."#+,;)FAH
+$-#&-"$"2.0)'73&7G.()

#37-2%&22&$-)^C=*_;)FFU
+$$.7-#;)FAF
9&II(3(-#&7.;)FAA
(-/&-()$&.;)FFG
%7-"7.)#37-2%&22&$-;)FFU
:$@(3)2#((3&-/;)FAA
@&-92,&(.9)@72,(3;)FFI

CKemical anG À XiG storaJe anG 
8"7*%7'<B3FA!

!"#$

K]X



!!!"#$%&'()**("+&,

;J,/".'<3,#,5?>
G7##(30)2#$37/()$I;)FHV7 FWB
+,73/&-/)202#(%;)FWB
+$-'(3#(9)#$)(.(+#3&+&#0;)FHG7 A!G
I"(.)#7-B)2#$37/(;)F!V
&/-&#&$-)202#(%;)FGW
:$@(3)#37-2I(3;)FG
2#73#&-/)202#(%;)FHG

;J,:5%<,)3H,<31"5B3F!
;J,:5%<,)3H%<)3WUB3HB!
;J,:5%<,)B3I%("7B3FH
;J".'?%3V%5<8j73A'"5B3FH
;J"*35,*'"5B3FF!
;J"7,<B3U!
;J5>7<,5B3V'<),534-B3FA
;"5.(")3'#'<>7"7B3FAUXFHF

+,73#;)FAU7 FAUXFHF
(R"&'7.(-#)3(2&2#7-+(;)FHB
:737..(.)+&3+"&#;)FHB
:737..(.)3".(2;)FAU
3(+&:3$+7.)%(#,$9;)FHB
2(3&(2)+&3+"&#;)FHB
2(3&(2O:737..(.)+&3+"&#;)FHF
2(3&(2)3".(2;)FAUXFHF
'$.#7/()93$:;)FHB

;"5.(")3D5,'+,57B3FH!
;"5.(")3.%##,.)"%#7B3FAU
;"5.(")3.%#)5%<38,:".,7B3FH!

2$.&9O2#7#()9('&+(2;)FH!
2@&#+,;)FH!

fl ashers, FH!
%7-"7.;)FH!
3(.702;)FH!

;"5.(")3*5%D<,/7
,&/,)3(2&2#7-+()+&3+"&#;)FHA
$:(-)+&3+"&#;)FHA
2,$3#)+&3+"&#;)FHA

;"5.(")3*5%),.)"%#38,:".,7B3FHW
+7:7+&#$32;)FH!
+&3+"&#)G3(7B(32;)FH!
I"2(2;)FHW
I"2&G.().&-B2;)FH!

;"5.(")3)>*,7B3FAU
:737..(.;)FAU
2(3&(2;)FAU
2(3&(2O:737..(.;)FAU

;")";'5B3FW7 HBF7 HBH
;<'/*7

+$$.&-/)202#(%),$2(;)FIA
(W,7"2#;)AHW
M"%:(3)+7G.(;)AUV

;<'>"#?B3FBU
;<,'#"#?

+73)@72,)2$7:;)FBI
+,7%$&2;)FBU
9(#7&.&-/;)FBU
fl oor mats, FFA
,(79.&/,#).(-2(2;)FBG
microfi ber towel, FBU
3(%$'&-/)G"/2)7-9)3$79)#73;)FBI
'(,&+.()&-I$3%7#&$-)9&2:.702;)FFH

@,((.2;)FBG
@&-9$@2;)FFA
@&-92,&(.9;)FBG
@&:(3)G.79(2;)FBG

;<"*7B3UU
;<().JB3FAH7 AAW

9&2+;)AAW
fl uid 

799&-/;)FAH
+,(+B&-/;)FAH
#0:(2;)FAH

%7-"7.)#37-2%&22&$-;)AAW
master fl uid reservoir, FAH
2.&::&-/;)AAW

;%?#")":,3.>D,5c*J>7".'<3
7>7),/73O;4@PB3HWI

;%"<B3FG!XFGV
2$.(-$&9;)FHG

;%"<c%#c*<(?3O;R4PB3FGV
;%"<c%#c*<(?3O;R4P37>7),/B3FUF
;%"<37*5"#?7B3FUV
;%<83.J"7,<B3U!
;%<83.5'#+"#?3'/*73O;;1P3O@IQPB3

FHV
;%<<'*7"D<,3),/*%5'5>37*'5,3)"5,B3

ABV
;%<(/D"'3O/%)%53.'53.%/*'#>PB3

HBF
;%/D"#')"%#305,#.JB3G!
;%/D(7)"D<,3/,)'<7B3IG
;%/D(7)"%#B3FU

3(%$'()(W+(22),(7#;)FVU
;%/*'.)3),/*%5'5>37*'5,3)"5,B3ABV
Competency profi le�tasN list�

4)) *$+(-$$(%!'')2=3M
;%/*<"'#.,3.'57B3HBW
;%/*%7"),3J,'8<"?J)7B3FWW
;%/*5,77,8c'"53:,J".<,B3AVB
;%/*5,77"%#3"?#")"%#3O;QP3

,#?"#,7B3FU
;%/*5,77%53c316;37>7),/B3FGAXFGH
;%/*(),5- 4)) O$6)+#+/32%8$2#+$0%

7$="0)%9O>Q:
;%/*(),5c.%#)5%<<,837)'5)"#?3

."5.(")7B3FHU
;%#8,#7,53c316;37>7),/B3FGAXFGH
;%#8(.)%5B3FAI7 FAG

+$::(3;)FAI
(.(+#3$%7/-(#&+)@7'(2)

:3$:7/7#&-/;)HFA
2(R"(-#&7.)&-)(.(+#3&+)#37+#&$-)

%$#$3;)HFF
;%##,.),83:,J".<,B3HWF7 HVWXHVI

97#7;)HVW
9&/&#7.)+7G&-;)HV!
$'(3O#,(O7&3)^D*!_;)HWF

;%##,.)"#?35%87B3FG
;%#7)'#)3:,<%.")>3O;UP37J'$)7B3AAG

+.&+B&-/)-$&2(;)AG!

;%#7(/,53*5".,3"#8,M3O;4QPB3FF
;%#)'.)3*%"#)3"?#")"%#3O;4QPB3FUB
;%#)'"#,5"G')"%#3O7%$)0'5,PB3HVH
;%#)"#(%(7<>3:'5"'D<,3

transmission �C97� À XiG
799&-/;)FFU
+,(+B&-/;)FFU
#0:(2;)FFU

;%#:,#)"%#'<3%"<B3FWI
;%%<'#)B3FABXFAF7 FIGXFIU7 AUI7 HFB

799&#&'(g+$33$2&$-)&-,&G&#$32;)FAF
+,(+B&-/g799&-/)+$$.7-#)7#)

379&7#$3;)FAF
+,(+B&-/g799&-/)+$$.7-#)7#)

3(+$'(30)#7-B;)FAF
90()+$.$3;)FAB
(-'&3$-%(-#7..0)I3&(-9.0;)FAB
fl ow, FVU
fl ow ICE, FIW
4Q=)(.(+#3$-&+)+$%:$-(-#;)FI!
,&/,O'$.#7/()G7##(30)+$$.7-#;)FAF
,0G3&9)$3/7-&+)7+&9)#(+,-$.$/0)

^4D!*_;)FAB
&-$3/7-&+)7+&9)#(+,-$.$/0)^1!*_;)

FAB
.(7B)+$.$3;)AG!
.$22;)FIG
%&W&-/;)FAF7 FIU
$3/7-&+)7+&9)#(+,-$.$/0)^D!*_;)

FAB
$'(3,(7#&-/;)AGV
:3$:(3#&(2;)FIG
3(+$'(30)#7-B;)FFI7 FAF7 FIBXFIF7

AUI
3(+0+.()"2(9;)FIG
3(+0+.&-/;)VU
2(3'&+&-/;)FIG
2#(7%;)FIB
2@((#)2%(..;)AG!
#(%:(37#"3()&-9&+7#$3).&/,#;)FGB
#(2#&-/;)FIU
#0:(2)$I)/.0+$.;)FAB
"-&'(327.;)FAB
@,&#()#7&.:&:()2%$B(;)FIU

;%%<'#)3),7),57B3UB
,093$%(#(3;)UB
3(I37+#$%(#(3;)UB

;%%<"#?3/,)J%87B3FIV
9&3(+#)&%%(32&$-;)FIV
&-9&3(+#)7&3;)FIV
&-9&3(+#).&R"&9;)FIV

;%%<"#?37>7),/B3FFI7 FVGXFI!7 FGH
+,73/(O7&3)+$$.(32;)FI!
Q=)7-9)4Q=;)FAF7 FI!

,&/,O'$.#7/()G7##(30)+$$.7-#;)
FAF

:$@(3)(.(+#3$-&+2;)FAF
,$2(2;)FIA
$'(3,(7#&-/;)AGV

#3$"G.()/"&9(;)FIW
:$@(3#37&-)+$-#3$.)%$9".()

^8CA_;)FVU
379&7#$3;)FAF7 FVUXFII7 AGV7 AUI

27I(#0;)VUP%FAF
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!!!"#$%&'()**("+&,

379&7#$3)+7:;)VU7 FAF7 FIB7
FIUXFGB7 AGV7 AUI

379&7#$3)I7-;)FVU7 FIF
#,(3%$2#7#;)FVI7 FVUXFIF7 FIWXFI!
@7#(3):"%:;)FIHXFIV

I7".#0;)AGV
@((:),$.(;)FIH

;%5*%5'),31:,5'?,3A(,<3
W.%#%/>3O;1AWPB3AW!

;%c7"?#B3AI
;%7)3)%3%0#3.'<.(<')%5B3!U
;%)),53*"#B3UU
;5'8<,c)%c?5':,3,/"77"%#7B3HFI
;5'#+.'7,B3FFG7$F!B7 F!H7 F!!
;5'#+"#?3'/*73O;1PB3FHV
;5'#+7J'$)B3FG7 AB7 FGG7 AAW
;5'#+7J'$)3*%7")"%#37,#7%5B3FGG
;5,8")35,*%5)B3AI
;5,8")37.%5,B3AI
;5,,*,5B3FBF
;5%77c)J5,'8"#?B3UV
;5(8,3%"<B3FVA

9&2#&..7#&$-):3$+(22;)!V7 FVW
I"(.)(W:(-2()&%:7+#;)FVV

;5(8,3%"<3*5%8(.)"%#B3FH
;5("7,3.%#)5%<3O;;PB3HW
;(?#%)B3b".J%<'7B3FA
;(?#%)37),'/3)5'.)"%#3,#?"#,B3FB
;(5D30,"?J)B3HB7 AB!
;(55,#)3.<'/*6.<'/*3/,),5B3FHH
;(55,#)3OQPB3FAI

fl ow, HAB
;(7)%/30J,,<7B3AI!
;UL- 4)) >$2#32"$"50;%1/+3/-0)%

transmission (CVT)
;>D,57,.(5")>B3HV!
;><"#8,538,'.)":')"%#B3FVF
;><"#8,53J,'8B3FG

+37+B(9;)AGV

=
'aily reÀ ection loJ�

4)) *$+(-$$(%!'')2=3M
='"/<,5B3E%))<",DB3FH
=')'3*5":'.>B3HVW
=':,#*%5)B3LJ%/'7B3HBF
=':"87%#B39%D,5)B3FA7 HBB7 HBF
=;3$'7)3.J'5?"#?B3HFW
=;3)%3=;3.%#:,5),5B3HFB
=;3(<)5'c$'7)3.J'5?"#?B3HFW
=,'83D')),5>B3AUV
=,'<,57J"*7B3WI7 VF7 VA
=,'<,53),5/7

+$2#;)WI
&-+(-#&'(2;)WI
&-'$&+(;)WI

=,."D,<3#%"7,3<,:,<3.J'5)B3II
=,8".'),837J%5)c5'#?,3

.%//(#".')"%#73O=@9;PB3HVI
=,8(.)"D<,B3!H
=,,*3<,'5#"#?3O=IPB3HVB
=WA- 4)) Diesel exhaust fl uid 

(DEF)
=,*'5)/,#)3%$3L5'#7*%5)')"%#3

O=RLPB3ABA
=,*,#8,#)37(7*,#7"%#B3FUA
=,*5,."')"%#B3!G
=,)5%")3W<,.)5".B3FA7 F!7 HBA
=,)5%")3W<,.)5".3;'5B3HBF
="'?#%7,3*5%D<,/7B3AGB
="'?#%7,3*5%D<,/730")J3.%8,7B3

FW!
=",B3UG
=",c.'7)3),.J#%<%?>B3AW7 AG7 HAH
=",<,.)5".3D%%)7B3HAU
=",<,.)5".3*5%*,5)",7B3FWG
=",7,<B3FUXAF7 FVWXFV!7 AWV

7-#&O/(.)799&#&'(2;)FV!
+(#7-()-"%G(3;)FVW
+.$"9):$&-#;)FVW
cold fi lter plugging point (CFPP), 

FV!
+$%:3(22&$-)&/-&#&$-)(-/&-(;)

FUXAB
9&279'7-#7/(2;)AVA
I"(.;)AF
I"(.)/379(2;)FVW
I"(.)%7&-#(-7-+(;)FV!

fi lters and water separators, 
FV!

27#"37#&$-):$&-#;)FV!
:$.."#&$-;)AF
".#37O.$@)2".I"3)9&(2(.)^f>65_;)

AF7 FV!
=",7,<3,/"77"%#73),.J#%<%?>B3

AWFXAWA
7I#(3#3(7#%(-#)#(+,-$.$/&(2;)AWA
9&(2(.)$W&97#&$-)+7#7.02#)^5DC_;)

AWA
diesel particulate fi lter (DPF), AWA
2(.(+#&'()+7#7.0#&+)3(9"+#&$-)

^6CV_;)AWA
'iesel e[KaXst À XiG �'()�

799&-/;)FAW
+7:;)FAW
+,(+B&-/;)FAW

=",7,<B39(8%<$B3FH
="$$,5,#)"'<B3AB7 AAU

!E6)2:((9)2(-2$32;)AFG
.&%&#(9O2.&:;)AAU
3&-/)7-9):&-&$-;)AAU
2#7-9739)^7.2$)+7..(9)$:(-_;)AAU
#$3R"()'(+#$3&-/;)AAU

'iIIerential À XiG
799&-/;)FAA
+,(+B&-/;)FAA
#0:(2;)FAA

="?")'<3/(<)"/,),53O=FFPB3UA7
FHAXFHH
%(72"3&-/)+"33(-#;)FHH
%(72"3&-/)9+)'$.#7/(;)FHHXFHW
%(72"3&-/)3(2&2#7-+(;)FHH

="?")'<3)0"#3O=LPB3H!U
="*7)".+B3FFGXFFU7 FAA7 AAV
="5,.)3.(55,#)3O=;PB3FAI

7.#(3-7#$3;)FWB
="5,.)"%#'<3)"5,B3ABA
="5,.)c)%c.%#7(/,53O=L;P37'<,7B3

WH
="7.3D5'+,7B3AFV

G37B():792;)AFV
+7.&:(3;)AFV
3$#$3;)AFV
@(73)&-9&+7#$32;)AFV

="7.3)J".+#,773:'5"')"%#3O=ULPB3
AFV

="7*%7'D<,3?<%:,7B3I!
="7)5"D()%5B3FGV

+7:;)FGV
+$-#7+#):$&-#)&/-&#&$-)^C81_)

202#(%;)FUB
9&2#3&G"#$3)&/-&#&$-)^51_)202#(%;)

FUB
3$#$3;)FGV

=F@- 4)) R+31)+%Q$23#$+32J%
4;5#)7

=%/'"#3.%#)5%<<,5B3H!FXH!A
=%#')"#?3:,J".<,B3!F
=%%53J"#?,B3FFH
=5"<<3D")B3U!
=5":,3'M<,7B3AAG
=5":,3D,<)7B3FWAXFWH7 FIH

7"#$%7#&+)#(-2&$-(3;)FWA
G"0&-/;)FWH
3(:.7+&-/;)AU!
3$"#&-/)9&7/37%;)FWA7 AU!
2(3:(-#&-()G(.#;)FWAXFWH7 A!W

G3$B(-;)AU!
3(:.7+&-/;)AU!
2R"(7.)@,(-)7++(.(37#&-/;)
AG!

2#3(#+,;)FWH
=OG(.#;)FWH
@(73;)FWH

=5":,c%#35'/*7B3GG
=5":,53'77"7)'#.,37>7),/73

O=1@PB3HW7 WV7 H!I
7-#&.$+B)G37B()202#(%)^!E6_;)HW7

H!7 AFG7 AFU7 AIA7 AGW
G37B()722&2#)202#(%)^E!6_;)HW7

AFG7 AFU
+3"&2()+$-#3$.)^CC_;)HW
(.(+#3$-&+)2#7G&.&#0)+$-#3$.)^Q6C_;)

HW7 H!7 AFG
,&..)9(2+(-#)722&2#)^45!_;)H!
,&..)2#73#)722&2#)^46!_;)H!7 AFG7

AFU
#37+#&$-)+$-#3$.)202#(%)^*C6_;)

H!7 AFG
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!!!"#$%&'()**("+&,

=5":,5<,77- 4)) !"#$2$7$"5%
1)?380)

=5":,53/%#")%5"#?37>7),/3O=F@PB3
HV7 HG7 HWG

=5":,37J'$)B3AAG
+$-2#7-#)'(.$+&#0)^C=_;)AB7 AG!
C=)7W.(;)AAG
2#7-9739;)AAG
"-&'(327.)M$&-#2;)AAIXAAG

=5":,)5'"#
7"#$%7#&+)#37-2%&22&$-2;)FFU

fl uid, FFU
+$-2#7-#)'(.$+&#0)^C=_)2,7I#2;)

AAG
+$-#&-"$"2.0)'73&7G.()

#37-2%&22&$-2)^C=*2_;)FFU7
AAV

93&'()7W.(2;)AAG
93&'()2,7I#2;)AAG
/(732;)AAHXAAV

diffi cult to shift, AAW
.$22(2;)FVF
%7-"7.)#37-2%&22&$-2

fl uid, FAH
#37-27W.(;)AB7 AAV7 AAG7 AHB

'riYetrain confi JXrations
7..O@,((.)93&'()^!?5_;)AHF
I$"3O@,((.)93&'()^]?5_;)AHB
I3$-#O@,((.)93&'()^K?5_;)AHB
3(73O@,((.)93&'()^V?5_;)AHB

=5":"#?3'()%/')"%#3<,:,<7B3
H!VXH!I
>('(.)a)#$)>('(.)\;)H!I

=5":"#?35'#?,B3A!G
=5(/3D5'+,7B3AFI

G37B()2,$(2;)AFI
93"%;)AFI
,$.9O9$@-)2:3&-/2;)AFI
3(#"3-)2:3&-/2;)AFI
@,((.)+0.&-9(3;)AFI

=(5'#)B3V"<<"'/B3FH
=(5>,'B3;J'5<,73'#83A5'#+B3FA
=U=3'#83,#),5)'"#/,#)37>7),/7B3

AVV7 AVI
=>#'/".385":"#?3)'7+3O==LPB3

H!VXH!I
I7..G7+B;)H!V
>('(.2)a)#$)>('(.)\;)H!V
$GM(+#)7-9)('(-#)9(#(+#&$-)7-9)

3(2:$-2()^DQ5V_;)H!VXH!I
$:(37#&$-7.)I"-+#&$-2;)H!V
#7+#&+7.)I"-+#&$-2;)H!V

W
W]XB3AW!XAWV
W'5/($$7B3IV
W'5*<(?7B3IV

&-2(3#&-/)I$7%)(73:."/2;)IV
W'53*5%),.)"%#B3IVXII
W'5)J3@)')"%#73"#3F%)"%#3OW@QFPB3

HW!
Wc.<"*35"#?B3UU

W;2- 4)) N0)8#+$238%8$2#+$0%"23#%
9N>&:

W8"7%#B3LJ%/'7B3FA
W8/(#87B3!B
(Ifi ciency oI electric YeKicle� HHH
,cA<("8B3FWU7 FWU

+$$.&-/):3$:(3#&(2;)FII
9&(.(+#3&+):3$:(3#&(2;)FWG
,(7#)#37-2I(3;)FWG
%7#(3&7.2)+$%:7#&G&.&#0;)FWG
%&-&%&N&-/)I3&+#&$-;)FWG
3(R"&3(%(-#2;)FWG
20-#,(#&+;)FWI
#37-2%&22&$-;)FWU

,cA(7,B3H!W- 4))%/05$ Fuse
,cE5,'7,B3FWU

B(0)+,737+#(3&2#&+2;)FWU
W<,.)5".'<3."5.(")7B3FAG

+$-9"+#$3;)FAG
.$79;)FAG
:737..(.)+&3+"&#;)FHB
:$@(3)2$"3+(;)FAG
2(3&(2O:737..(.)+&3+"&#;)FHF
2&%:.()+&3+"&#;)FAU

W<,.)5".'<6,<,.)5%#".3OW6WP3
7>7),/7B3H!B
9(+$":.&-/;)H!B
9&2#3&G"#(9).(/7+0;)H!BXH!F
I"-+#&$-7.)27I(#0;)H!G
&-#(/37#(9):$@(3)(.(+#3$-&+2;)

H!W
.70(3(9;)H!B
3(2#3"+#"3&-/;)H!BXH!F
#&/,#.0)+$":.(9;)H!B

W<,.)5".'<3,#,5?>B3FHVXFWB
3(/(-(37#&'()G37B&-/;)A!I
3(-(@7G.(;)AVA
2#73#&-/)202#(%;)FHU
#$)%(+,7-&+7.)(-(3/0;)FWB

W<,.)5".'<37>/D%<7B3FAG
W<,.)5".'<37>7),/B3FAIXFWW

I"2()G$W;)FHW
W<,.)5".'<3),5/7

7%:(3(;)FAI
+"33(-#;)FAI
$,%;)FAI
D,%m2).7@;)FAG
3(2&2#7-+(;)FAI
'$.#7/(;)FAIXFHF7 FHV
?7##m2).7@;)FAG

W<,.)5".'<3)%%<7B3UA
W<,.)5".")>B3FAI

(.(+#3&+)'(,&+.(;)A!G
+$-9"+#$3;)FAIXFAG7 FHG
(.(+#3$-2;)FHV7 FHG7 A!F
&-2".7#$3;)FAI
:$#(-#&7.)9&II(3(-+(;)FAI
2$"3+(2)$I;)A!U

W<,.)5".3/%)%53O,c/%)%5PB3A!HXAVF7
HFF
7++(.(37#&$-)7-9)2:((9;)HH!
+$-'(32&$-)B&#;)HHU
+$$.&-/;)FVG

+"33(-#)937@)+$-#3$.;)H!!
93&'(#37&-;)A!GXA!U
930;)FWU
/(73)3(9"+#&$-;)HFF
,&/,O'$.#7/()#37+#&$-)G7##(30;)HBG
&-9"+#&$-;)HFF
integrated confi guration, HFF
&-O@,((.)(.(+#3&+;)HFF
%7/-(#)#(%:(37#"3().&%&#2;)FII
%7&-#(-7-+(;)HHG
%&.9),0G3&9;)A!W
$:(37#&-/)#(%:(37#"3(;)FVU
$'(3,(7#&-/;)FIB
:(3%7-(-#)%7/-(#;)HFF
:$@(3)9(-2&#0;)FII
:$@(3)(.(+#3$-&+2)+$-#3$..(3;)HFB
:$@(3)#37-2I(3;)HBV
37-/(;)HH!
#,(3%7.)%7-7/(%(-#;)FII
$3)(-/&-(;)FWV
@(#;)FWU

W<,.)5".3*%0,537),,5"#?3OW4@PB3
FUU- 4))%/05$ O$6)+%5#))+32J

W<,.)5".37,<$c7)'5),5B3HBF
W<,.)5".3:,J".<,3OWUPB3A!GXA!U7

HBBXHHU
G&9&3(+#&$-7.):$@(3;)HFH
G"0&-/;)HHAXHH!
+,73/&-/;)HFWXHFI
classifi cations, A!H
+$-'(32&$-)B&#2;)HHU
design effi ciency, HBI
93&'&-/;)HHVXHHI
93&'&-/)37-/(;)HHWXHH!
effi ciency, HBG
(%(3/(-+&(2;)HHBXHHF
(W#(-9(9)37-/()(.(+#3&+)'(,&+.(2)

^QVQ=2_;)A!U
(W#3(%()#(%:(37#"3(2;)HH!
fl ow cell, AVB
,&/,O+7:7+&#0)G7##(3&(2;)A!G
,&/,O'$.#7/()88Q;)HAG
,&/,O'$.#7/()27I(#0;)HAVXHAU
,&/,O'$.#7/()#37+#&$-)G7##(30;)HBG
,$@)7-)Q=)@$3B2;)HBV
%7&-#7&-&-/;)HHG
:70G7+B):(3&$9;)HHW
:$@(3)7-9)(-(3/0;)HFA
:$@(3#37&-)+$%:$-(-#2;)HBGXHFF
37-/(;)A!G
3(+,73/(7G.()G7##(3&(2;)HFGXHAF
2$.73)'(,&+.(2;)AVB
#&%(.&-(;)HBBXHB!

W<,.)5".3:,J".<,37(**<>3
,`("*/,#)3OWU@WPB3HFW

W<,.)5".3*(/*B3FIA
(lectrifi cation� HWF7 H!BXH!!
W<,.)5%<>7"73%$30'),5B3AVA
W<,.)5%<>),B3FAW

+,(+B&-/;)FAW
3(79&-/2;)FHI
@73-&-/2;)FAW

!"#$
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W<,.)5%/'?#,)".3OWFP
(-(3/0;)HWH
2:(+#3"%;)HWB7 HWA7 HWH7 HWG
@7'(;)HWA7 HWH
@7'()I$3%7#&$-;)HWH

W<,.)5%/%)":,3$%5.,B3FAG
W<,.)5%#B3FAV
W<,.)5%#".3.%#)5%<3(#")3OW;2PB3

FWF7 H!BXH!H
W<,.)5%#".3"?#")"%#3OWQP37>7),/B3FUB
W<,.)5%#".37)'D"<")>3.%#)5%<3

OW@;PB3H!7 AFG
W<,.)5%#".3)J5%))<,3.%#)5%<3OWL;PB3

F!U7 H!!
W<,.)5%:'"5B3HBF7 HBH
W<,.)5%:,)),B3HBH
,cF'.J"#,3O/"<83J>D5"8PB3A!W- 4))%

/05$ N0)8#+38%7$#$+%9),7$#$+:
73+,&#(+#"3(2)^8a)#$)8\_;)A!W

W/,5?,#.>3D5'+,- 4)) O/+(32J%
-+/()

W/,5?,#.>3,M")3)%%<B3AUH
W/,5?,#.>35,7*%#7,3?("8,73

OW9E7PB3IU7 HHF
W/,5?,#.>35%'87"8,3+")B3AUA
W/"77"%#3.%#)5%<37>7),/3

0'55'#)>B3WA7 AWH
W/"77"%#7- 4))%/05$ O$00"#3$2

C7.&I$3-&7)2#7-97392;)AHV
C!VE;)AHV

9&(2(.)(%&22&$-;)AWFXAWA
I(9(37.)2#7-97392;)AHV

Q8!)#&(3)[;)AHV
2%$/;)AH!
2$"3+(;)AH!
#0:(2)$I)(%&22&$-2;)AH!
":2#3(7%;)AWW
'(,&+.()(%&22&$-)+$-#3$.)

&-I$3%7#&$-)^=QC1_)2#&+B(3;)
AHI

W/"77"%#37>7),/B3AHA
+7#7.0#&+)+$-'(3#(3;)AHGXAWBP 4))%

/05$ >/#/0;#38%8$21)+#)+
('7:$37#&'()(%&22&$-2)^Q=!8_)

+$-#3$.)+7-&2#(3;)AHU
(W,7"2#)/72)3(+&3+".7#&$-)^QHV_)

202#(%;)AHU
$W0/(-)2(-2$32;)AWB
:$2&#&'()+37-B+72()'(-#&.7#&$-)

^8C=_;)AHU
'7.'(;)F!G

:$@(3#37&-)+$-#3$.)%$9".()
^8CA_;)AHU

#0:(2;)FFG
W/"77"%#3),7)"#?B3AWH

7-7.0N(32;)AHI
+$-2"%(3)722&2#7-+():3$/37%;)

AWA
(%&22&$-):(3I$3%7-+()@7337-#0;)

AWH
,cF%)%5- 4)) N0)8#+38%7$#$+%

9),7$#$+:

W#,5?>B3FI
+$-2(3'7#&$-;)FV
+$-#(-#)$I)I"(.2;)AW!
9&2#3&G"#&$-

,0G3&9)+3"&2&-/;)A!!
3(/(-(37#&'()G37B&-/;)A!H

W#?"#,
G.$+B;)FG7 AA
+$%:$-(-#2;)FG
+$%:3(22&$-)&/-&#&$-;)AF7 FVW
+$%:3(22&$-)37#&$;)AA
9&2:.7+(%(-#)'$."%(;)AA
I$"3O2#3$B(;)FGXAB7 FG!
&-#(3-7.)+$%G"2#&$-;)FB7 FG7 AB7

F!B7 FVA7 A!!
misfi re, AGA
$&.P 4)) N2J32)%$30
$'(3,(7#&-/;)FGB
2&N(;)AA
2:73B)&/-&#&$-;)FGXFU
#$:)9(79)+(-#(3)^*5C_;)AA

W#?"#,3.%/*'5)/,#)3.<,'#"#?B3FFF
W#?"#,3.%#)5%<3/%8(<,3OW;FPB3FWF
W#?"#,3.%%<'#)3),/*,5')(5,3

OW;LPB3FVB
2(-2$3;)FIF

W#?"#,385":,3D,<)35%()"#?3
8"'?5'/B3FWA

W#?"#,3J,'),57B3AIB
(nJine iGentifi cation� AA

engine confi guration, AA
(-/&-()2&N(;)AA

W#?"#,3%"<B3FFG
799&-/;)FFG
799&#&'(2;)F!F
G.$@OG0;)F!B
+,7-/&-/;)F!FXF!H
+,(+B&-/;)FFG
(-/&-()$'(3,(7#&-/;)F!B
(W+(22&'()+$-2"%:#&$-;)FFG
fi lter, UW7 F!B7 F!W

&-2#7..7#&$-;)F!BP%F!!
@3(-+,;)UW

%".#&/379(;)F!H
:"3:$2(;)F!B

+.(7-2;)F!B
+$$.2;)F!B
."G3&+7#(2;)F!B
2(7.2;)F!B

37#&-/2;)F!A
3(79&-/)#,()9&:2#&+B;)FFG
3(+0+.&-/;)F!F
#0:(2;)FFG7 FWIXFWG

+$-'(-#&$-7.;)FWI
20-#,(#&+;)FWI

'&2+$2&#0)37#&-/2;)F!H
W#?"#,3%53/%)%5B3FWV
W#),5)'"#/,#)3?'/"#?37>7),/7B3

AVI
W#:"5%#/,#)

(%&22&$-)202#(%;)AHA
(%&22&$-)#(2#&-/;)AWH
3(I3&/(37-#)3(+0+.&-/;)FGA

W#:"5%#/,#)'<345%),.)"%#3
1?,#.>3OW41PB3VG7 IB7 F!F

W9WU- 4)) NM#)2=)=%+/2J)%)0)8#+38%
1)?380)5%9NSNT5:

W7)"/'),7B3VW
W)J'#%<B3FVH7 AWV
W)J,5#,)B3HWU7 H!H7 HVW
W)J".'<38"<,//'7B3HVF
W)J><,#,3?<>.%<B3FAB
W(5%*,'#31()%/%D"<,3

F'#($'.)(5,57j3177%."')"%#3
O1;W1PB3F!AXF!H

W2U- 4)) N0)8#+38%"#303#;%1)?380)%
9N&T:

WU- 4)) N0)8#+38%1)?380)%9NT:
WUZB3FW7 HBF
WU3'#83YWU3.%%<"#?37>7),/7B3

FAF7 FI!
W:'*%5')":,3,/"77"%#73OWU14P3

.%#)5%<3.'#"7),5B3AHG7 AHU
W:'*%5')%53c316;37>7),/B3FGH
WU3*<')$%5/B3AG7 FUH7 FUW

.70(3(9)73+,&#(+#"3(;)H!B
%$9".73)73+,&#(+#"3(;)H!F
WOG0O@&3(;)H!!

WU@W- 4)) N0)8#+38%1)?380)%5"''0;%
)U"3'7)2#%9NT4N:

WMJ'(7)3?'73J,')35,.%:,5>3
OWEY9PB3FGF

WMJ'(7)3*5%D<,/7
.(7B;)AG!
3$##(-)(//g2".I"3)2%(..;)AG!
2%$B(

G.7+B;)AG!
G."(;)AG!
@,&#(;)FIU

WMJ'(7)37>7),/B3AHAXAHW
+.7%:2;)AHW
(W+(22&'(.0).$"9;)AHH
/72B(#)$3)2(7.)3&-/;)AHW
,7-/(32;)AHW
,(79(3;)AHH
.(7B;)AHW
%7-&I$.92;)AHH
muffl er, FBA7 AHHXAHW7 AWB7 AG!
:&:(2;)AHH
3(2$-7#$3;)AHW
#7&.:&:(;)AHHXAHW7 AHG
'7.'(2;)FGXFU7 FVF

WMJ'(7)3:,#)"<')"%#37>7),/B3VU
WM*'#7"%#3)'#+B3FAF
WM*,#7,7

+73):70%(-#2;)!AX!H7 !U
I"(.;)!V
&-2"37-+()7I#(3)7++&9(-#;)AUW
.&+(-2()7-9)3(/&2#37#&$-;)!V
3$"#&-()%7&-#(-7-+(;)!U
#&3()3$79),7N739)@7337-#0;)ABB;)

ABU
"-(W:(+#(9)3(:7&32;)!I7 !U

!"#$

K][



!!!"#$%&'()**("+&,

WM),#8,835'#?,3,<,.)5".3
:,J".<,7B3A!U

WM)5'.)%537,)B3U!7 UG
WM)5'3<%'83OhIP3)"5,7B3AB!
W>,3'#83$'.,3*5%),.)"%#B3IW
W>,0'7J37)')"%#7B3IW

A
A'D5".3.<,'#,57B3FFA
A'.,37J",<87B3IW
A'.)%5>30'55'#)>B3WA7 VV
A'"<c%*,5')"%#'<B3H!G
A'"<c7'$,B3H!G
A'"53.5,8")35,*%5)"#?3'.)B3AI
A'#3D,<)- 4)) R+31)%-)0#5
A'7),#,57

+.&:2;)UU
/379(;)UV
,(79)2#0.(2;)UI
B(02;)UU
%(#3&+O2&N(9;)UV
-$-O#,3(79(9;)UG
:&-2;)UU
3&'(#2;)UU
2-7:)3&-/2;)UU
2:.&-(2;)UU
#(-2&.()2#3(-/#,;)UV
#,3(79(9;)UI
#,3(79)&-2(3#;)UG
fP6P)+"2#$%730O2&N(9;)UV
@72,(32;)UU

A'(<)73OW6W37>7),/PB3H!G
A;V- 4)) Forward collision 

warning (FCW)
A,8,5'<c1"83Y"?J0'>31.)3%$3

Z[X_B3F!
A,,<,53?'(?,7B3UF
A,#8,53.%:,5B3FBF
A"<,3O/'.J"#"7)3)%%<PB3U!
A"#'<385":,3'77,/D<>B3AB
A"#"7JB3FBV

G72(+$7#;)FBV
+.70&-/;)FBU
+.(73+$7#;)FBV
I7&."3(;)FF!
:7&-#.(22)9(-#)3(:7&3)^85V_;)FFW

85V)/."():"..&-/;)FFW
85V)3$92;)FFW

paint protection fi lm, FBV
3(:7&3;)FFW
#0:(2;)FBV

A"5,
G.7-B(#;)HHF
G"3-&-/)'(,&+.(;)AUH
+,(%&+7.)+,7&-)3(7+#&$-;)HHB
(.(+#3&+)'(,&+.(;)HHB
(W$#,(3%&+)3(7+#&$-2;)HHB
$&.0)@72#()+7-;)IU
$W0/(-)/(-(37#&$-;)HHF
:3('(-#&$-;)IU
:3$:7/7#&$-;)HHB
storage of fl ammables, IU

#(#37,(93$-;)HHB
#3&7-/.(;)IG7 HHB
#0:(2;)HHB

A"5,3,M)"#?("7J,57B3IG
+.722)5;)IG
classifi cations, IG
+$%G&-7#&$-)+.722)!EC;)IG
2,$:)27I(#0)3".(2;)VU

A"5,0'<<3OD(<+J,'8PB3FAH7 FIH
A"57)3'"8B3IH

G.$$9G$3-():7#,$/(-2;)IH
B&#;)IH
B-$@)@,7#)#$)9$;)IH

A"57)35,7*%#8,53<%%*B3HHF
A":,c7)'535')"#?37>7),/B3WV
A<'//'D<,3.'D"#,)B3IU
A<'//'D<,3<"`("87B3IG
A<'5,7B3AUW
A<'7J,57B3FH!
A<')35'),B3VA
A<')3)"5,B3AUG
A<,Mc$(,<3:,J".<,B3AWV
A<%%5385>B3FB!
A<%%53/')7B3AVW
A<%03.,<<3,<,.)5".3:,J".<,B3AVB
A<("83<,'+3.%<%5B3AGW
)lXiG specifi cations� FFV
A<(7J"#?3)J,3.%%<"#?37>7),/B3FIU
A<>=5":,3:,J".<,7B3AVA
A%%)3*5%),.)"%#B3I!
A%5.,B3FV7 AF!
A%58B3Y,#5>B3FF7 FA7 HBA
A%583F%)%53;%/*'#>B3F!
A%583F(7)'#?B3F!
A%5839%'87),5B3FW
A%50'583.%<<"7"%#30'5#"#?3

OA;VPB3HUXWB7 AFG7 AAB
7"#$%7#&+)(%(3/(-+0)G37B&-/)

^!QE_;)WB
7"#$%$#&'()-&/,#)'&2&$-;)HWI
+7%(372;)HWU

A%(53.><"#8,5
&-.&-(;)AA
$::$2(9;)AA

A%(5c7)5%+,7B3FGXAB7 FG!
+$%:3(22&$-;)FUXAB7 FG!
(W,7"2#;)FGXFU7 FG!
&-#7B(;)FGXFU7 FG!
:$@(3;)FGXFU7 FG!

A%(5c0J,,<385":,3O^V=P3:,J".<,B3
AHB

A5'/,B3AW7 FUW7 FUU
M"%:O2#73#&-/;)AUV
.&I#&-/)$-;)GG7 FBAXFBH

A5,,G,3*<(?7B3AIB
A5,`(,#.>B3HWHXH!B

G7-9;)HWH
(.(+#3$%7/-(#&+)2:(+#3"%;)HWA
&-I373(9)379&7#&$-;)HWH
37973;)HWV

379&$;)HWW
'&2"7.).&/,#;)HWH
@7'(;)HWH

A5".)"%#B3F!B7 AFAXAFH
79,(2&'()^#37+#&$-_;)ABB
93&'(#37&-;)AHB
(-/&-(;)F!B
%&-&%&N&-/;)FWG
minimizing with e-fl uid, FWG
@,((.)7.&/-%(-#;)FVI

A5%#)c0J,,<385":,3OAV=P3:,J".<,B3
AHB

A(,<- 4))%/05$ R3)5)0V%
4))%/05$ ./5$032)
+7:;)F!I
(+$-$%0;)!V7 FVI
fi lter, F!I
.&-(2;)F!I
petroleum refi ning, FVA
:3(22"3()3(/".7#$3;)FVB
:3&+(2;)FVV
2#$&+,&$%(#3&+)37#&$;)F!V7 AWB

A(,<3.,<<3),.J#%<%?>B3A!F
A(,<3"#S,.)%5B3F!G

/72$.&-()9&3(+#)&-M(+#&$-)^H51_;)F!G
:$3#)I"(.)&-M(+#&$-)^8K1_;)F!G
#,3$##.()G$90)&-M(+#&$-)^*E1_;)F!G

A(,<3*(/*
,&/,O:3(22"3()%(+,7-&+7.;)F!I
&-O#7-B)(.(+#3&+;)F!I
.$@O:3(22"3()%(+,7-&+7.;)F!I

A(,<37>7),/B3F!VXFVB
7&3OI"(.)37#&$;)F!V
+$%:$-(-#2;)F!IXFVB
:$@(3#37&-)+$-#3$.)%$9".()

^8CA_;)F!U7 FVB
A(#.)"%#'<37'$,)>B3H!G
A(##,<B3UW

2:(+&7.)I$3)Q720)K"(.;)F!I
A(7,B3FHW

G.79(;)FHW
G.$+B2;)FFF
G.$@-;)FHW7 AGI7 AGU
G$W;)FHW
+73#3&9/(;)FHW
(OI"2(;)H!W
/.722)+0.&-9(3;)FHW
M"-+#&$-)G.$+B;)UA7 FHW
:"..(3;)UA
37#&-/2;)FHW
2%73#)(.(+#3&+7.)+(-#(32;)H!W

A(7"D<,3<"#+7B3FH!

E
E'7+,)7B3F!B7 FIH

(W,7"2#)%7-&I$.9;)AHH
E'7%<"#,B3FVAXFVH

G&OI"(.)'(,&+.(;)AWU
fl ex-fuel vehicle, AWV
I"(.)(W:(-2(;)!V7 FVV
:3&+(),&2#$30;)AB
:3$:(3#&(2;)FVAXFVH

799&#&'(2;)FVH
B-$+B&-/;)FVH

!"#$

K[\



!!!"#$%&'()**("+&,

$+#7-()37#&-/;)FVH
$W0/(-7#(2;)FVH

3(I"(.&-/;)FVV
27'&-/)#&:2;)FVI

E'7%<"#,38"5,.)3"#S,.)"%#3OE=QPB3FVF
/72$.&-()9&3(+#)&-M(+#$3;)F!G
#"3G$+,73/&-/;)FVF

E'7%<"#,3,#?"#,7B3AB7 FVAXFVH
E'7%<"#,3?'<<%#3,`(":'<,#)3

OEEWPB3AW!
E'),0'>37,.(5")>B3HVV
E'(?,7B3AIF
E,'53%"<B3FAA
E,'57B3AAH

9&II(3(-#&7.;)FAA7 AAU
e-fl uid, FWG
:.7-(#730;)FWU7 A!I7 HFF
:$@(3#37&-):73#2;)FWV
37#&$2;)AAH
3(9"+#&$-)93&'()202#(%;)HBV7 HFF
#&%&-/;)FGG
#37-2%&22&$-;)FFU7 AAWXAA!

E,#,5'<3F%)%573OEFPB3AH7 HBF,HB!
Q=Z;)HBW

E<'773.<,'#,5B3FFA
E<%D'<3b':"?')"%#3@'),<<"),3

@>7),/3OEb@@PB3HW!
7"/%(-#(9)H86gH<66;)HW!
I3(R"(-+0;)HWH

E<%D'<34%7")"%#"#?3@>7),/3
OE4@PB3H!7 AVG7 HW!
I3(R"(-+0;)HWH

E<%:,37"G,B3HAG
Eb@@- 4)) .0$-/0%W/13J/#3$2%

4/#)003#)%4;5#)7%9.W44:
E4@- 4)) .0$-/0%O$53#3$232J%

4;5#)7%9.O4:
E5,'7,

fi ttings, FUI
/3(72&-/):3$+(9"3(;)FUI
/"-;)UW
2(.(+#&-/;)FUI
N(3B;)FUI

E5,,#J%(7,3?'7,7B3FVH7 AVA
E5"<<,3"#7,5)B3AI!
E5%773'M<,30,"?J)35')"#?3

OE1V9PB3HA
E5%773.%/D"#')"%#30,"?J)3

OE;VPB3HA
E5%773.%/D"#')"%#30,"?J)35')"#?3

OE;V9PB3HA
E5%773)5'"<,530,"?J)35')"#?3

OELV9PB3AU7 HF
E5%773:,J".<,30,"?J)35')"#?3

OEUV9PB3AUXHB7 ABW
:70.$79;)HB

Y
Y'.+7'0B3U!
Y'//,5B3GI

G7..):((-;)GI
3"GG(3)%7..(#;)GI

Y'#83.<,'#,5B3FB!
Y'#83*5%),.)"%#B3I!
Y'#87c$5,,3.,<<38,:".,7B3AVI
Y'G'583<"?J)7B3FH!7 AUW7 AUG
Y'G'58%(730'7),7B3IB

+$33$2&'&#0;)IB
&/-&#7G&.&#0;)IB
3(7+#&'&#0;)IB
#$W&+&#0;)IB

Y,'8,5B3AHH
Y,'8<"?J)35,7)%5')"%#B3FBG
Y,'8<"?J)7B3FWWXFW!7 AGI

+$%:$2&#(;)FWW
3(:.7+&-/;)AGI
2(7.(9)G(7%;)FWW

Y,'5"#?3*5%),.)"%#B3IV
Y,'),53D<%0,5B3FIW
Y,'),53.%5,B3FVU7 FIH
Y,')3,M.J'#?,5B3FVU
Y,')"#?B3:,#)"<')"%#B3'#83'"53.%#c

8")"%#"#?37>7),/3OYU1;PB3FGF
Y,')3*(/*B3FGB7 HFB
Y,')3)5'#7$,5B3FVG
Y,##,>3i"<%0'))B3HBH
Y"?Jc:%<)'?,37>7),/7B3FHI7 A!G

G7##(30):7+B;)A!I
+,73/&-/)9$+B;)AIF
27I(#0;)HAV

Y"?J3<%'83OYIP3)"5,7B3AB!
Y"?Jc*,5$%5/'#.,3.%/*()"#?3

OY4;PB3H!H
2$I#@73(;)HVA
software-defi ned, HWF7 H!B

Y"?Jc5,7"7)'#.,3."5.(")B3FHA
Y"?Jc:%<)'?,3)%%<7B3HAI
Y"?Jc:%<)'?,3)5'.)"%#3D')),5>-

4))%/05$ </##)+;
&9(-#&I0&-/;)HAV
2(3'&+()9&2+$--(+#;)HAV

Y"?J0'>3),55'"#3OY6LP3)"5,7B3ABA
Y"<<38,7.,#)3'77"7)3OY=1PB3H!
Y"<<37)'5)3'77"7)3OY@1PB3H!7 AFU
Y").J35'.+B3AIV
Y%#8'3Q#7"?J)B3FW
Y%%8

.7#+,)."G3&+7#&$-;)FFH
$:(-&-/)7-9)+.$2&-/;)FFV
:3$#(+#$3;)AIF

Y%57,*%0,53OY4PB3FI
Y%03.'5730%5+B3FVXFI
Y%03WU730%5+B3HBV
Y4;- 4)) L3J?,')+X$+7/28)%

8$7'"#32J%9LO>:
Y>D5"83,<,.)5".3:,J".<,3OYWUPB3

A!HXA!I
93&'(#37&-;)A!V
(.(+#3&+)%$#$3;)A!H7 A!HXA!W

,&/,O'$.#7/()G7##(30):7+B;)A!!7
A!I

.&#,&"%O&$-)^>&O&$-_)G7##(3&(2;)A!I
%&.9;)A!WP 4))%/05$ Q30=%?;-+3=
-&+B(.)%(#7.),093&9()^<&A4_)

G7##(3&(2;)A!I
$37-/()+$.$3)+7G.(2; VU7 FH!7 FHI
:737..(.)93&'(#37&-;)A!V
:70G7+B)+7.+".7#&$-;)AVH
:.7-(#730)/(73)2(#;)A!I
:."/O&-;)A!VP 4))%/05$ O0"J,

32%?;-+3=%)0)8#+38%1)?380)%
9OLNT:

:3('(-#7#&'()%7&-#(-7-+(;)AWH
3(/(-(37#&'()G37B&-/;)AFH7 A!H7

A!I
2(3&(2)93&'(#37&-;)A!V
2(3&(2O:737..(.)93&'(#37&-;)A!I
2#73#O2#$:)#(+,-$.$/0;)A!H

Y>85'cF')".3=5":,B3FW
Y>85'(<".c'77"7),83*%0,53

7),,5"#?B3FW
Y>85'(<".3D5'+,3*5,77(5,B3FAH
Y>85%.'5D%#73OY;PB3AB7 FVA7 AH!

7"#$/72;)AWG
('7:$37#&'()(%&22&$-2)+$-#3$.)

+7-&2#(3;)AHU
Y>85%?,#3OYPB3A!B

I"(.)+(..)'(,&+.(;)A!A
:3$#$-)(W+,7-/()%(%G37-()
^8QA_;)A!F

/72):3$9"+#&$-;)A!B
,093$/(-)1CQ)^4`1CQ_)'(,&+.(;)

A!F
Y>85%/,),5B3UH7 FHI

Q
Q.,3?5"*3)"5,37>/D%<B3ABF
Q;W3)%3WU3;%#:,57"%#7B3HHU
Q8<,3'"53.%#)5%<3OQ1;P3:'<:,B3FVB
Q?#")"%#

%$9".(;)FGIXFGG
I7".#0;)FUF

2@&#+,;)FHGXFHU
Q?#")"%#37>7),/B3FGWXFGU

7&3OI"(.)%&W#"3(;)FG!
G7##(30;)FG!
+$&.;)FGVXFGI
+$&.O-(73O:."/)^C<8_;)FGV
+$&.O$-O:."/)^CD8_;)FUF
+$-#7+#):$&-#)&/-&#&$-)^C81_;)FUB$
+37-B2,7I#)7-9)+7%2,7I#)

2(-2$32;)FGG
9&2#3&G"#$3)+7:)7-9)3$#$3;)FGV
9&2#3&G"#$3)&/-&#&$-)^51_;)FUB
(.(+#3&+)2:73B;)FGW
(.(+#3$-&+)&/-&#&$-)^Q1_;)FUF
I"(.)&-M(+#&$-)#&%&-/;)FGG
,(7#)I3$%)+$%:3(22&$-;)FGW
&-2".7#$3)G$$#;)FGV
misfi re, FGV
2:73B):."/2;)FUXAB7 FG!XFUB

#"-(O":;)FVIP%FUBXFUF
@$3-;)FG!

!"#$

K[Z



!!!"#$%&'()**("+&,

2:73B):."/)@&3(2;)FGV
I7".#0;)FG!
27I(#0;)VU

'$.#7/(;)FG!
QQY@37'$,)>35')"#?7B3WV
"cF"WUB3HBF
Q/*5%:"#?3$(,<3,.%#%/>B3FVI
Q#c.'D"#3/%#")%5"#?B3HWV

+7%(37;)HWU
93&'(3)%$-&#$3&-/;)HWG
.&I():3(2(-+()9(#(+#&$-;)HWV

Q#8,*,#8,#)37(7*,#7"%#B3FUH
A7+8,(32$-)2#3"#;)FUH
2,$3#O.$-/)73%)^6>!_;)FUH

Q#8".')%53<"?J)7B3HIVXHII
Q#,5)"'<3/,'7(5,/,#)3(#")3OQF2PB3

HW!
Q#,5)"'<3#':"?')"%#37>7),/3OQb@PB3

HW!
Q#$%5/')"%#3'77"7)'#.,B3H!
Q#$5'5,83)J,5/%/,),5B3UB
Q#$5'5,830':,7B3HWI
Q#$5'7)5(.)(5,B3HVV
Q#7*,.)"#?B3WU
Q#7*,.)"%#3'#83/'"#),#'#.,3

OQ6FP3),7)"#?B3AWH
Q#7(<')"#?3,<,.)5".'<37'$,)>3

?<%:,7B3HAG
Q#7(<')"#?3J'#83)%%<7B3HAI
Q#7(<')"#?35(DD,53'*5%#B3HAU
Q#7(<')%5B3FAI
Q#7(<')%53D%%)B3FGV
Q#7(5'#.,B3!HX!!7 ABB7 AUW

7++&9(-#2;)!H
7"#$%7B(3)&22"(9;)!!
G"9/(#;)AV
+.7&%;)WI7 !HX!W
+$..&2&$-)&-2"37-+(;)!W
+$%:3(,(-2&'()&-2"37-+(;)!W7

AUW
9(9"+#&G.(;)!HX!W7 AUW
93&'&-/OG72(9;)!H
.&7G&.&#0)&-2"37-+(;)!W
%(9&+7.):70%(-#)&-2"37-+(;)!W
%&.(7/(OG72(9;)!H
%$'&-/)'&$.7#&$-2;)!H
-$OI7".#):3$#(+#&$-;)!W
:(32$-7.)&-M"30):3$#(+#&$-;)!W
3(-#7.;)#$@&-/;)7-9)#$#7.)

3(:.7+(%(-#;)!!
"%G3(..7)&-2"37-+(;)!!
"-9(3&-2"3(9)%$#$3&2#)+$'(37/(;)

!!
"-&-2"3(9)%$#$3&2#)+$'(37/(;)!!
"27/(OG72(9)&-2"37-+()^fE1_;)!H

Q#7(5'#.,3Q#7)")(),3$%53Y"?J0'>3
@'$,)>3OQQY@PB3WV

Q#)'+,3:'<:,7B3FGXFU
Q#),?5'),83*%0,53,<,.)5%#".73

.%#)5%<<,53OQ4W;PB3H!W

Q#),<<"?,#)3D')),5>37,#7%53OQH@PB3
FWB

Q#),5,7)35'),7B3AI7 !A
Q#),5$,5,#.,3,#?"#,7B3FGU
Q#),5"%53.<,'#,57B3FFH
Q#),5#'<3.%/D(7)"%#3,#?"#,3

OQ;WPB3FGXFU
72),0G3&9)'(,&+.():$@(3)2$"3+(;)

A!!
72)$-G$739)/(-(37#$3;)A!U
G"3-&-/),093$/(-;)A!F
9('(.$:%(-#;)FB
(W,7"2#)7-9)(%&22&$-;)AHA
I"(.2)7-9)9(2&/-2;)AB

Q#),5#')"%#'<3I(D5".'#)3
@)'#8'58"G')"%#3'#831**5%:'<3
;%//")),,3OQI@1;PB3F!AXF!H

Q#),5#')"%#'<3@>7),/3%$32#")73
O@QPB3UB

Q#),5#,)3%$3LJ"#?73OQ%LPB3HWB
97#7)#37-2I(3)37#(2;)HWVXHWI

Q#c:,J".<,3#':"?')"%#B3H!
Q#c:,J".<,3#,)0%5+3OQUbPB3HVW
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799&-/;)FAA
+,(+B&-/;)FAA
3(79&-/)#,()9&:2#&+B;)FAA
#0:(2;)FAA

4%0,53)%%<7B3FBB
7&3O:$@(3(9)^:-("%7#&+_;)FBB
G7##(30O:$@(3(9;)+$39.(22;)FBB
(.(+#3&+O:$@(3(9;)FBB

4%0,5)5'"#3.%/*%#,#)73%$3WUB3HBG
4%0,5)5'"#3.%#)5%<3/%8(<,3

O4;FPB3FWF7 AHGXAWB
+,73/&-/)202#(%;)FWF
+,(+B)(-/&-().&/,#;)AGAP 4))%

/05$ Q/0X"28#3$2%32=38/#$+%
light (MIL)

+$$.&-/)202#(%;)FVU
(%&22&$-)202#(%;)AHGXAWB
I"(.)202#(%;)F!U
&/-&#&$-)202#(%;)FGI

%7.I"-+#&$-;)FGI
4%0,53)5'#7$,53*5%.,773WUB3HBV
45,.%#8")"%#"#?B3FII7 HFB7 HHV
45,8".)":,3/'"#),#'#.,B3HV!
45,77(5,3?'(?,B3GU

45"(7B3A!H7 A!!XA!V
45%8(.)3<"$,3.>.<,B3IB
45%*'#,B3FG7 AWG

fl eet vehicles, AWG
3(I"(.&-/;)AWG

45%)%#3,M.J'#?,3/,/D5'#,3
O4WFPB3A!F

45%)%#7B3FAV7 A!F
,093$/(-)7#$%;)A!B

45>3D'5B3GI
4(D<".3.J'5?"#?37)')"%#7B3HFW
4(<<"#?3"#3%#,38"5,.)"%#B3AGV
4(#.JB3U!

N
N(",)3:,J".<,30'5#"#?37%(#87B3HU

9
9'.+3'#83*"#"%#37),,5"#?3

7>7),/B3FUG
9'8'5B3HI7 AFU

+$%%"-&+7#&$-;)HWW
I3(R"(-+0;)HWH
2(-2$32;)HWV

9'8"')%5B3FAF7 FVU7 AGV
G"32#)379&7#$3),$2(;)AUI
+7:;)VU7 FAF7 FIW7 FIU7 AUI

:3(22"3()37#&-/;)FIB
+$$.7-#)3(+$'(30)#7-B;)FFI7 FAF7

FIB7 FIF7 AUI
(.(+#3&+7.)I7-;)FIF
(W:7-2&$-)#7-B;)FAF
fi ns, FIW
,$2(2;)FIA
.(7B&-/;)AGV
%(+,7-&+7.)I7-;)FIF
$'(3,(7#&-/;)FIB

9'8"%30':,7B3HWW
9'#?,

7-W&(#0;)HHV
93&'&-/)(2#&%7#(2;)W!7 HHHXHH!
(W#(-9(3;)A!U

9').J,)B3G!
9').J,)3)",c8%0#37)5'*7B3AII
9,'<c)"/,3%*,5')"#?37>7),/3

O9LR@PB3HVA
5ear cross traIfi c ZarninJ� HU7

H!I
9,'538"$$,5,#)"'<B3AAUXAHF
9,'537*%"<,57B3AIW
9,'5c0J,,<385":,3O9V=P3:,J".<,B3

AHB
9,.'<<7- 4)) 4/X)#;%+)8/005
9,.,":,5c85",53c316;37>7),/B3FGA
9,.>.<"#?

+73G$-)9&$W&9(;)AWV
3(I3&/(37-#)3(+$'(3g3(+0+.(;)FGA
"2(9)$&.;)UW7 F!F

5eÀ ectiYe trianJles� AUW

9,$5'.)%/,),5B3FIU
9,$5"?,5'#)B3FGAXFGH7 HFB

VOZ`;)FGA
VOZ[]7;)FGA
VOZ`[]0I;)FGA

9,?,#,5')":,3D5'+"#?B3AFH
,0G3&92;)A!H
B&-(#&+)(-(3/0;)A!I
%&.9),0G3&9;)A!W
37-/()(W#(-9(3;)HH!

9,<'>7B3FH!
9,/'#($'.)(5,83*'5)B3VW
9,/%),37)'5),57B3AVU

:$.."#&$-)I3$%;)AVU
9,#,0'D<,3,#,5?>B3HFI
9,*'"53$'."<")>B3VAXVH

!!!)7::3$'(9;)VA
7"#$)3(:7&3)+,7&-2;)VH
9(7.(32,&:;)VA
&-9(:(-9(-#;)VF
2:(+&7.&N(9;)VH

9,*'"53"#:%".,B3VWXV!
9,*'"53%58,5B3VWXV!

+7"2(;)VWXV!
+$-+(3-;)VWXV!
+$33(+#&$-;)VWXV!

9,*<'.,/,#)3*'5)7B3VW
9,7"7)'#.,B3FAI
9,7"7)":,3J,'),5B3FGB
9,7%#')%5B3AHW
9,7*"5')%5>3*5%),.)"%#B3IW7 AF!
9,7)%5"#?3)J5,'87B3UG
9,:%<()"%#73*,53/"#(),3O94FPB3FI
9":,)7B3UU
9":"'#B3FW
9%'87"8,3,/,5?,#.",7B3AUAXAUU

7++&9(-#;)AUW
7-&%7.)+$..&2&$-;)AUW
G3$B(-)G(.#;)AU!
G"32#)379&7#$3),$2(;)AUI
9(79)G7##(30;)AUV
(%(3/(-+0)3$792&9()B&#;)AUA
fl at tire, AUG
M"%:O2#73#&-/;)AUV
.$+B$"#;)AUI
3$79)#3&:)+,(+B.&2#;)AUA
3"-)$"#)$I)I"(.;)AUI
#37+#&$-)&-)2-$@;)AUU
vehicle fi re, AUH
@&-#(3)27I(#0)B&#;)AUH

9%.+,$,<<,5B3C%J#3=-B3FH
9%<<"#?35,7"7)'#.,

.$@)3$..&-/)3(2&2#7-+()#&3(2;)ABH
#&3():3(22"3(;)ABG
#3(79)9(2&/-;)HBI

9%%$3.'5?%3.%#)'"#,57B3AIV
9%)%5

G37B&-/)202#(%;)AFVP 4))%
/05$ <+/()

(O%$#$3;)FWG7 HFF
&/-&#&$-)202#(%;)FGV

!"#$

K[X



!!!"#$%&'()**("+&,

-$O2#73#;)FUF
@$3-;)FG!

9%(),3__B3FA
9(DD,53D%%)7B3AAG
9(??,8c),55'"#3O96LP3)"5,7B3ABA
9(<,57B3UB
5Xn À at tires� ABH7 ABV
9(##"#?3D%'587B3AIA
9(7)B3FF!7 AIW

&-,&G&#$32)^&-)7-#&I3((N(_;)FIG
&-,&G&#$32)^&-)/72$.&-()799&#&'(2_;)

FVH
3(%$'&-/)I3$%)%(#7.;)FF!

5Xstproofi nJ� AIWXAI!

@
@1W- 4)) 4$83)#;%$X%!"#$7$#31)%

N2J32))+5%94!N:
@'$,)>

!E6;)AFG7 AAF7 AGW
7++&9(-#;)AUW
7&3G7/2;)GH7 FUU
73$"-9)G7##(30)(.(+#3$.0#(;)AUF
7"#$%$#&'().&I#2;)GB7 FBA
+$-(2;)AUW
(0()7-9)I7+():3$#(+#&$-;)IF7 HAI
fi re extinguishers, VU7 IG
fi rst aid kit, IH
/.722(2;)VG7 IW7$HAG
/$//.(2;)IW
,7-9):3$#(+#&$-;)I!
.&I#&-/)7-9),7-9.&-/;)IH
D-6#73;)AVG
3".(2;)VG
2(7#)G(.#;)GA
#37&.(3)+,7&-2;)AIG
'(,&+.()%$9(.)27I(#0),&2#$30;)WV
@&-#(3)27I(#0)B&#;)AUH

@'$,)>3.J'"#7B3AIG
@'$,)>38')'37J,,)73O@=@7PB3IA

7'7&.7G.()$-.&-(;)IA
3(79&.0)7++(22&G.(;)IA
specifi c uniform format, IA

@'$,)>3?<'77B3F!
@'$,)>3?<'77,7B3VG7 IW7$HAG
@'$,)>35,.'<<7B3VI

#&3(2;)AFF
@.'#

(.(+#3&+)'(,&+.(;)FBH
#$$.;)FBH

@.5').J35,*'"5B3FF!
@.5,085":,57B3GI
@.5,07

%7+,&-()2+3(@;)UI
2(.IO93&..&-/)2+3(@;)UI
2(.IO#7::&-/)2+3(@;)UI
2(#)2+3(@;)UI
2,((#)%(#7.)2+3(@;)UI

@,'<,83D,'/3J,'8<"?J)7B3FWW
@,'<7B3FIH
@,')3D,<)7B3FW

@,')3.%:,57B3AV!
@,D5"#?cU'#?('58B3HBF
@,.(5")>37>7),/7B3AVU
@,<,.)":,3.')'<>)".35,8(.)"%#3

O@;9PB3FAW7$AWA
@,<$c7,'<"#?3)"5,7B3ABH7 ABV
@,<$c7(**%5)"#?3)"5,7B3ABH
@,<<"#?3'3.'5B3!F
@,/".%#8(.)%5B3FW
@,/".%#8(.)%53,c$(7,7B3H!W
@,/"c7>#)J,)".3%"<B3FWI
@,#7%53$(7"%#B3HVF
@,5*,#)"#,3D,<)B3FWA7 FIH-

4))%/05$ R+31)%-)0#5
@,5:".,3/'#('<7

+$-2"%(3;)FBW
$-.&-(;)FBW
:3$I(22&$-7.;)FBW

@,5:".,37.J,8(<,
(W#3(%(;)!I
-$3%7.;)!I
2('(3(;)!I

@J'+"#?3%53:"D5')"#?B3AGV
@J,,)3/,)'<37.5,07B3UI
@J"$)cD>c0"5,B3H!!
@J%.+7

7&3;)FU!
G$"-+()#(2#;)FU!
9(I(+#&'(;)FUU
/72)+,73/(9;)FU!
&-2:(+#&$-;)FU!
%7/-(#&+)3&9(;)FU!

@J%*3)%0,<7B3FB!
@J%5)3."5.(")B3FHA

2,$3#)#$)/3$"-9)^/3$"-9(9)
+&3+"&#_;)FHA

2,$3#)#$):$@(3;)FHA
@"/*<,3."5.(")B3FAU
@IQ- 4)) Battery (SLI)
@/'5)3,<,.)5".'<3.,#),5B3H!W
@/%?B3AH!7 AVA
@/%+,3$5%/3)'"<*"*,B3AG!
@#'*35"#?3*<",57B3UU
@#'*35"#?7B3UU
@%.",)>3%$31()%/%)":,3W#?"#,,573

O@1WP
I72#(-(3)/379(;)UV
$&.)'&2+$2&#0;)F!H
6!Q)J[aZb).('(.2)$I)93&'&-/)

7"#$%7#&$-;)AVF7 HHI7 H!V
@%.+,)7B3G!XGV

bO:$&-#)7-9)Z`O:$&-#;)G!
9((:)@(..;)GV
&%:7+#;)GV
2:73B):."/;)GV
2#7-9739;)GV

6oItZare�Gefi neG YeKicle �6'9�� 
FF7 HHU7 HWBXHWA
7-7.02&2).&I()+0+.().$$:2;)H!U
G37B(OG0O@&3()^EG?_;)H!!

+0G(32(+"3&#0;)HV!
9&/&#7.)#@&-)^5*_;)H!U
&-O'(,&+.()-(#@$3B)^1=<_;)HVW
%7&-#(-7-+(;)HVG
$:(37#&-/)202#(%)^D6_;)HVA
:(3I$3%7-+()97#7;)HV!
WOG0O@&3(;)H!!

@%$)0'5,3*<')$%5/B3H!B
$:(-)2$"3+(;)HVA

@%<,#%"8B3FHGXFHU
@%<"8c7)'),3D')),5>3.,<<B3HA!
@%<"8c7)'),38,:".,7B3FH!
@%(#83<,:,<3/,),53O8,."D,<3

/,),5PB3IV
@*'5,3)"5,B3ABV
@*'5+3"?#")"%#3O@QP3,#?"#,7B3FG
@*'5+3*<(?B3FG7 AB7 FGI

(.(+#3$9(2;)UF7 FGI
I$".(9;)AG!
I"(.)(+$-$%0;)FVI
/7:;)UF

2(##&-/;)FGI
/7"/()#$$.;)UF
2:(+&7.#0)2$+B(#;)GV
@$3-;)FG!

@*'5+3*<(?30"5,7B3FGVXFGI
9&(.(+#3&+)/3(72(;)FGV
I7".#0;)FG!
fi ring order, FGV
27I(#0;)VU

@*,'+,57B3AVI
@*,."'<)>3)%%<7B3GW7 FBH
@*,,837,#7%57B3AHF
@*<"#,7B3UU
@*%5)73.'53%$3)J,3.,#)(5>B3F!
@*5"#?7B3FUV

7&3)2:3&-/2;)FUV
+$&.)2:3&-/2;)FUV
.(7I)2:3&-/2;)FUV
#$32&$-)G73)2:3&-/2;)FUV

@)'"#3)5,')/,#)B3FFA
@)'#8'583<%'83O@IP3)"5,7B3AB!
@)'#<,>B3A-W-3'#83A-R-B3FA
@)'5),5B3FHGXFHU

G(.#O7.#(3-7#$3O2#73#(3)^E!6_;)A!W
@)'5)"#?B3<"?J)"#?B3"?#")"%#3O@IQP

G7##(30;)FHVXFHI
+,73/&-/):3$+(9"3(;)FHI

@)'5)"#?37>7),/B3FHG
G7##(30;)FHG
+$%:"#(3O+$-#3$..(9)2#73#&-/)

+&3+"&#2;)FHU
&/-&#&$-)2@&#+,;)FHGXFHU
:73Bg-("#37.)27I(#0)2@&#+,;)FHU
:3$G.(%2;)FHG
2$.(-$&9;)FHGXFHU
2#73#(3;)FHGXFHU
2#73#(3)3(.70;)FHG

@)'5)c7)%*3),.J#%<%?>B3FHU7 A!H
@)'),3%$3.J'5?,3O@%;P

(.(+#3$.0#()3(79&-/2;)FHI

!"#$

K[_



!!!"#$%&'()**("+&,

(W#(-9&-/)G7##(30).&I(;)HHG
/37+()+7:7+&#0;)HBU
,0G3&9;)A!!

@),,5cD>c0"5,3O@DVPB3H!!
@),,5"#?3<"#+'?,B3FUUXABB

:737..(.$/37%)202#(%;)FUG
:&#%7-)73%;)FUG
37+B)7-9):&-&$-)202#(%;)FUG
3(+&3+".7#&-/)G7..)202#(%;)FUG

@),,5"#?37>7),/B3FUGXFUU
(.(+#3&+):$@(3)2#((3&-/)^Q86_;)FUU
:$@(3)2#((3&-/):"%:;)FAA7 FUU7

AU!
2#((3&-/).&-B7/(;)FUU
2#((3&-/)@,((.;)FFH

.$+B;)AVU
@),,5"#?30J,,<B3FUGXFUU

7&3G7/)+$%:$-(-#2;)GH
,$@.&-/)2$"-9;)FUU
B(0)@&..)-$#)#"3-;)AUF

@)%".J"%/,)5".35')"%B3F!V7 AWB
@)5'#8,83,#,5?>B3HHF
@)5()7B3FUV

9(I(+#&'(;)FUU
@)(8,D'+,5B3HBF
@)(87

(W,7"2#)%7-&I$.9;)UI
@,((.;)UI

@)(5?,%#B3V"<<"'/B3HBF
@(D$5'/,B3AW
@(<$(538"%M"8,3O@R!PB3AH!
@(#5%%$38,$,.)%57B3AIW
@(#37J'8,7B3AV!
@(*,5.%/*(),5B3HWF

artifi cial intelligence (AI), HVB
7"#$-$%$"2)'(,&+.(2;)AVF
,&/,O:(3I$3%7-+()+$%:"#&-/)

^48C_;)H!H
":/3797G.(;)HVG
N$-()+$-#3$..(3;)H!H

@(**<,/,#)'<35,7)5'"#)37>7),/3
O@9@PB3GA7 GH

6Xpport rinJ rXn�À at tire� ABH
@(5$'.,3*5%),.)"%#B3FFH
@(55%(#83:",03.'/,5'B3WF
@(7*,#7"%#37>7),/

9(:(-9(-#;)FUA
I37%(;)FUWXFUV
&-9(:(-9(-#;)FUH
2:3&-/2;)FUV
#&3(2;)ABBXAB!
"-&G$90;)GF

@0'>3D'5B3FUV
@0").JB3FH!

+&3+"&#)+$-#3$.)9('&+(;)FH!
&/-&#&$-;)FHG
:73Bg-("#37.)27I(#0)2@&#+,;)FHU

@>/D%<7B3HIVXHII
@>//,)5".'<3)"5,B3ABA

@>#)J,)".3%"<
79'7-#7/(2)7-9)9&279'7-#7/(2;)

FWI
7::.&+7#&$-2;)FWI

@>7),/c%#c.J"*3O@%;PB3H!A

L
L'"<*"*,B3AHHXAHW7 AHG

(%&22&$-2P 4)) O$00"#3$2
L'*B3UG
L'*3'#838",37,)B3U!
L,.J#".'<37,5:".,3D(<<,)"#3OL@HPB3

AGB
L,<,/')".7B3H!
L,/*,5')(5,3?'(?,B3FVG
L,/*,5,830"#8%0B3AUH
L,#7"<,37)5,#?)JB3UV
L,7<'3F%)%57B3HBF

A$9(.)[;)F!7 AF7$HBF7 HB!7 HHW
A$9(.)S;)HB!7 HBG
V$792#(3;)F!7 HBF7$HBW
2":(3+,73/(32;)AF

L,7)385":"#?B3WI7 WU
L,7)3<"?J)B3UA
LJ,5/'<3J,')3,#,5?>B3FVG7 FIH

+$-9"+#&$-;)FVG
+$-'(+#&$-;)FVG
379&7#&$-;)FVG

LJ,5/'<3/'#'?,/,#)37>7),/B3
HFB
+7G&-;)FII
Q=;)FVG

LJ,5/'<35(#'0'>B3HHB
:3$:7/7#&$-;)HHB

LJ,5/%7)')B3FVUXFIF7 FIWXFI!
+,(+B&-/)#,()+$$.&-/)202#(%;)

FVI
+$-'(-#&$-7.)#,(3%$2#7#;)FIF
(.(+#3&+7..0)+$-#3$..(9)#,(3%$2#7#;)

FIF
I7".#0;)FIW
,$@)&#)@$3B2;)FIF7 FIW
37#&-/;)FIW

LJ5,'83.J'7,5B3UG
LJ5,'8,83$'7),#,57B3UI
LJ5,'8,83"#7,5)7B3UG
LJ5,'83*").J3?'(?,B3UV
LJ5,'835,*'"5B3UG
7Kree�peaN moXntain snoZÀ aNe 

)"5,37>/D%<B3ABF
LJ5%))<,3D%8>3"#S,.)"%#3OLHQPB3F!G
LJ5%))<,3*%7")"%#37,#7%5B3FVB
LJ5%))<,3:'<:,B3F!U

(.(+#3$-&+)#,3$##.()+$-#3$.2;)F!U
%(+,7-&+7.)#,3$##.()+$-#3$.2;)F!U

L"/,<"#,- 4)) !"#$7$#31)%#37)032)
L"/"#?3D,<)B3FGG

I7&."3(;)FGU
3(:.7+(%(-#)&-#(3'7.2;)FGG
2(3'&+&-/;)FGU

L"/"#?3.J'"#B3FGG
L"/"#?3?,'57B3FGG
L"5,3,`("*/,#)B3FBH
L"5,3*<'.'58B3ABG
L"5,3*5,77(5,B3ABW7 ABG

+,(+B)2#(:2;)ABG
-&#3$/(-;)ABG
overinfl ation, ABI
underinfl ation, ABI
"-('(-;)ABU

L"5,3*5,77(5,3/%#")%5"#?37>7),/3
OL4F@PB3F!7 H!7 ABG
3(2(##&-/)#,()*8A6;)AFF
#$$.;)GU
*8A6)2(-2$3;)ABG

L"5,7B3ABBXABU
7G-$3%7.)@(73;)ABI
7+$"2#&+)#(+,-$.$/0;)ABH
7..O2(72$-)#&3(2;)ABF
7..O@(7#,(3)#&3(2;)ABF
changing a fl at, AUG
+$-2#3"+#&$-;)ABF
97#()+$9(;)ABU
9&3(+#&$-7.;)ABA7 AFB
Q"3$O%(#3&+;)ABB
EV-specifi c, ABB7 AB!7 ABV7 AFF7

ABH
,093$:.7-(;)ABI
&+()/3&:;)ABF
leak fi nding, AUB
.&R"&9)2:3702;)AUU
.$79)+7:7+&#0;)ABW
.$79)+7#(/$30;)AB!
.$79)&-9(W;)ABW
.$79)37-/(;)ABW
.$@)3$..&-/)3(2&2#7-+()^>VV_;)ABH
."/)-"#2;)AFB7 AI!
%"9)7-9)2-$@)^At6_;)ABF
-$-O:-("%7#&+)#&3(2)^<8*_;)ABH
:73#2;)ABF
:.7+739;)ABF7 ABG
:.0)37#&-/;)ABW
8O%(#3&+;)ABB
:3(22"3(;)FVI

+,(+B&-/;)ABG
infl ator kit, ABV

3(:7&3;)ABU
3(:.7+&-/;)ABBXABA
3$79),7N739)@7337-#0;)ABB;)ABU
3$#7#&$-):7##(3-;)AFB
run fl at, ABH7 ABV
2(.IO2(7.&-/)#&3(;)ABH7 ABV
self-supporting run-fl at tire, ABH
2&9(@7..)&-I$3%7#&$-;)ABB
2&N(2;)ABF
2-$@)#&3(2;)ABF7 AUU
2:((9)37#&-/2;)AB!
2"%%(3)#&3(2;)ABF
support ring run-fl at tire, ABH
#(%:$3730)2:73(;)ABV7 AUU
three-peak mountain snowfl ake 

^[8A6K_;)ABF
#37+#&$-)9('&+(2;)AUU
#3(79;)ABFXABA7 ABI7 AUB

!"#$

K[a



!!!"#$%&'()**("+&,

f*UH)^"-&I$3%)#&3()R"7.&#0)
/379&-/_;)ABA

'7.'()2#(%;)AUB
@7337-#0;)VI;)ABB;)ABU
@(73)&-9&+7#$3)G732;)ABI
@&-#(3)#&3(2;)ABF

L"5,3)%%<7B3GU
]O@70)#&3()#$$.;)GU
7&3):3(22"3()/7"/(;)GU
#&3()&3$-;)GU
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