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38.3.4 Procedure/   

38.3.4.1 

Test 1: Altitude simulation/ 1  

P 

7%*G!X%II*!#BK![#GG%@H%*!*S#II![%!*G'@%K!#G!#!L@%**U@%!'(!&&P5C"#!'@!I%**!('@!#G!I%#*G!

*He!S'U@!#G!#J[H%BG!G%JL%@#GU@%!V12k6 WN! 12k6

&&P5CL# 5 !

.%fUH@%J%BGN !

&!D%II*!#BK![#GG%@H%*!<#**!I'**!IHJHG-! 2P&h!N

2P&h!

1!:L%B!XH@XUHG!Y'IG#$%!B'G!I%**!GS#B!d2hP!7S%!@%fUH@%J%BG!
@%I#GHB$! G'! Y'IG#$%! H*! B'G! #LLIHX#[I%! G'! G%*G! X%II*! #BK!
[#GG%@H%*!#G!(UII!KH*XS#@$%K!*G#G%*,!

d2 P

!

O!+'!I%#C#$%P!B'!Y%BGHB$P!B'!KH*#**%J[IMP!B'!@ULGU@%!#BK!

B'! (H@%

!

7S%! *#JLI%*!
X&bcX&2b!-!

+'! I%#C#$%P! B'!
Y%BGHB$P! B'!
KH*#**%J[IMP! B'!
@ULGU@%! #BK! B'! (H@%N

X&bcX&2b

!

7S%! ! ! K#G#! *%%!

G#[I%&N &!

38.3.4.2 

Test 2: Thermal test/  2:  

P 

7%*G!X%II*!#BK![#GG%@H%*!#@%!G'![%!*G'@%K!('@N !

&!'B%!!G%JL%@#GU@%!XMXI%-!Q1k1 V5SW!l4)2k1 V5SW!N Q1k1 V5SW!

l4)2k1 V5SW!

1!7S%!J#eHJUJ!GHJ%!HBG%@Y#I![%G?%%B!G%*G!G%JL%@#GU@%!%eG@%J%*!H*!O2!JHBUG%*N

O2JHB!

O!7SH*!L@'X%KU@%!H*!G'![%!@%L%#G%K!&2!GHJ%*N &2 !

)!#(G%@!?SHXS!#II! G%*G!X%II*!#BK![#GG%@H%*!#@%!G'![%!*G'@%K!('@!1)!S'U@*!#G!#J[H%BG!

G%JL%@#GU@%!V12k6 WN !12k6 ! 1) ,!!

.%fUH@%J%BG*N !

&!D%II*!#BK![#GG%@H%*!<#**!I'**!IHJHG-! 2P&h!N

2P&h!

1!:L%B!XH@XUHG!Y'IG#$%!B'G!I%**!GS#B!d2hP!7S%!@%fUH@%J%BG!
@%I#GHB$! G'! Y'IG#$%! H*! B'G! #LLIHX#[I%! G'! G%*G! X%II*! #BK!
[#GG%@H%*!#G!(UII!KH*XS#@$%K!*G#G%*,!

d2 P

!

O!+'!I%#C#$%P!B'!Y%BGHB$P!B'!KH*#**%J[IMP!B'!@ULGU@%!#BK!
B'!(H@%!

!

7S%! *#JLI%*!
X&bcX&2b!-!

+'! I%#C#$%P! B'!
Y%BGHB$P! B'!
KH*#**%J[IMP! B'!
@ULGU@%! #BK! B'! (H@%N

X&bcX&2b

!

7S%! ! ! K#G#! *%%!

G#[I%&N &!
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38.3.4.3 

Test 3: Vibration/  3:  

P 

&!D%II*!#BK![#GG%@H%*!#@%!(H@JIM!*%XU@%K!G'!GS%!LI#G('@J!'(!GS%!YH[@#GH'B!J#XSHB%!N

!

1! 7S%! YH[@#GH'B! -#! *HBU*'HK#I!?#Y%('@J!?HGS! #! I'$#@HGSJHX! *?%%L! [%G?%%B! Q!\`!

#BK!122!\`!#BK![#XC!G'!Q!\`!G@#Y%@*%K!HB!&6!JHBUG%*N Q\`

122\` Q\` &6

!

O!GS%!I'$#@HGSJHX!(@%fU%BXM!*?%%L!H*!#*!('II'?*-!(@'J!Q!\`!#!L%#C!#XX%I%@#GH'B!'(!
&!$B!H*!J#HBG#HB%K!UBGHI!&3!\`!H*!@%#XS%KP!7S%!#JLIHGUK%!H*!GS%B!J#HBG#HB%K!#G!2P3!
JJ! V&P5! JJ! G'G#I! %eXU@*H'BW! #BK! GS%! (@%fU%BXM! HBX@%#*%K! UBGHI! #! L%#C!
#XX%I%@#GH'B!'(!3!$B!'XXU@*! V#LL@'eHJ#G%IM!62\`WP!;!L%#C!#XX%I%@#GH'B!'(!3!$B! H*!

GS%B!J#HBG#HB%K!UBGHI!GS%!(@%fU%BXM!H*!HBX@%#*%K!G'!122!\`N - Q

&$B &3 2P3

&P5 3$B 62

3$B 122 !

)7SH*! XMXI%! @%L%#G%K! &1! GHJ%*! ('@! #! G'G#I! '(! O! S'U@*! ('@! %#XS! '(! GS@%%!JUGU#IIM!
L%@L%BKHXUI#@!J'UBGHB$!L'*HGH'B!'(!GS%!X%II,!:B%!'(!GS%!KH@%XGH'B*!'(!YH[@#GH'B!JU*G!

[%! L%@L%BKHXUI#@! G'! GS%! G%@JHB#I! (#X%,! N

&1 O d

! 

.%fUH@%J%BG*N !

&!D%II*!#BK![#GG%@H%*!<#**!I'**!IHJHG-! 2P&h!N

2P&h!

1!:L%B!XH@XUHG!Y'IG#$%!B'G!I%**!GS#B!d2hP!7S%!@%fUH@%J%BG!
@%I#GHB$! G'! Y'IG#$%! H*! B'G! #LLIHX#[I%! G'! G%*G! X%II*! #BK!
[#GG%@H%*!#G!(UII!KH*XS#@$%K!*G#G%*,!

d2 P

!

O!+'!I%#C#$%P!B'!Y%BGHB$P!B'!KH*#**%J[IMP!B'!@ULGU@%!#BK!
B'!(H@%!

!

7S%! *#JLI%*!

X&bcX&2b!-!

+'! I%#C#$%P! B'!
Y%BGHB$P! B'!
KH*#**%J[IMP! B'!
@ULGU@%! #BK! B'! (H@%N

X&bcX&2b

!

7S%! ! ! K#G#! *%%!

G#[I%&N & 
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38.3.4.4 

Test 4: Shock/ 4:  

P 

&!7%*G!X%II*!#BK![#GG%@H%*!*S#II![%!*%XU@%K!G'!GS%!G%*GHB$!J#XSHB%N

!

1!!8#XS!!X%II!*S#II![%!*U[m%XG%K!G'!#!S#I(4*HB%!*S'XC!'(!L%#C!#XX%I%@#GH'B!'(!&62$B!
#BK!LUI*%!KU@#GH'B!'(!5!JHIIH*%X'BK*,!>#@$%!X%II*!J#M![%!*U[m%XG%K!G'!#!!S#I(4*HB%!

*S'XC!'(!L%#C!#XX%I%@#GH'B!'(!62$B!#BK!LUI*%!KU@#GH'B!'(!&&!!JHIIH*%X'BK*,!N

&62$B 5

62$B &&

9J#II!![#GG%@H%*!*S#II![%!*U[m%XG%K!G'!#!S#I(4*HB%!*S'XC!'(!L%#C!#XX%I%@#GH'B!'(!

&62$BV'@!;XX%I%@#GH'BV$BWn!
mass

100850 P?SHXS!H*!*J#II%@W!#BK!LUI*%!KU@#GH'B!'(!5!

JHIIH*%X'BK*P!I#@$%![#GG%@H%*!*S#II![%!*U[m%XG%K!G'!#!S#I(4*HB%!'(!L%#C!

#XX%I%@#GH'B!'(!62$B!V'@!;XX%I%@#GH'BV$BWn
mass

30000 P?SHXS!H*!*J#II%@W#BK!LUI*%!

KU@#GH'B!'(!&&!JHIIH*%X'BK*!N &62!$B
mass

100850

5

62$B
mass

30000 && !!

O!!8#XS!X%II!'@![#GG%@M!*S#II![%!*U[m%XG%K!G'!GS@%%!*S'XC*!HB!GS%!L'*HGHY%!KH@%XGH'B!
('II'?%K![M!GS@%%!*S'XC*!HB!GS%!B%$#GHY%!KH@%XGH'B!'(!GS@%%!JUGU#IIM!L%@L%BKHXUI#@!

J'UBGHB$!L'*HGH'B*!'(!GS%!X%II!'@![#GG%@M!('@!#!G'G#I!'(!&3!*S'XC*!N

&3 !

.%fUH@%J%BG*N !

&!D%II*!#BK![#GG%@H%*!<#**!I'**!IHJHG-! 2P&h!N

2P&h!

1!:L%B!XH@XUHG!Y'IG#$%!B'G!I%**!GS#B!d2hP!7S%!@%fUH@%J%BG!
@%I#GHB$! G'! Y'IG#$%! H*! B'G! #LLIHX#[I%! G'! G%*G! X%II*! #BK!
[#GG%@H%*!#G!(UII!KH*XS#@$%K!*G#G%*,!

d2 P

!

O!+'!I%#C#$%P!B'!Y%BGHB$P!B'!KH*#**%J[IMP!B'!@ULGU@%!#BK!
B'!(H@%!

!

7S%! *#JLI%*!
X&bcX&2b!-!

;XX%I%@#GH'Bn&62$B!

!+'! I%#C#$%P! B'!
Y%BGHB$P! B'!
KH*#**%J[IMP! B'!
@ULGU@%! #BK! B'! (H@%N

X&bcX&2b

!

n&62$B!

!

7S%! ! ! K#G#! *%%!

G#[I%&N &!

38.3.4.5 

Test 5: External Short Circuit/ 5 :  

P 

&7S%!X%II!'@![#GG%@M!G'![%!G%*G%K!*S#II![%!G%JL%@#GU@%!*G#[HIH`%K!*'!GS#G!HG*!%eG%@B#I!

X#*%! G%JL%@#GU@%! @%#XS%*! 6Qk) N 6Qk)

6Qk) !

1! GS%! X%II! '@! [#GG%@M! *S#II! [%! *U[m%XG%K! G'! #! *S'@G! XH@XUHG! X'BKHGH'B! ?HGS! #! G'G#I!

%eG%@B#I!@%*H*G#BX%!'(!I%**!GS#B!2P&!'SJ!#G!6Qk) P!7SH*!*S'@G!XH@XUHG!X'BKHGH'B!H*!

X'BGHBU%K!('@!#G!I%#*G!'B%!S'U@!#(G%@!GS%!X%II!'@![#GG%@M!%eG%@B#I!X#*%!G%JL%@#GU@%!
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S#*! @%GU@B%K! G'!6Qk) N 2P&

6Qk) & !

O! GS%! X%II! '@! [#GG%@M!JU*G! [%! '[*%@Y%K! ('@! #! (U@GS%@! *He! S'U@! ('@! GS%! G%*G! G'! [%!
X'BXIUK%KP!

N 5 !!

.%fUH@%J%BG*N !

_U@HB$!GS%!G%*G!#BK!?HGSHB!*He!S'U@*!#(G%@!G%*G!PGS%!X%II*!'@!
[#GG%@H%*!

5 !

&,!8eG%@B#I!G%JL%@#GU@%!B'G!%eX%%K!&Q2 !!

&Q2 !

1,!+'!KH*#**%J[IMP!B'!@ULGU@%!#BK!B'!(H@%,!

!

7S%! *#JLI%*!
X&bcX&2b!-!

B'! KH*#**%J[IMP! B'!
@ULGU@%! #BK! B'! (H@%N

X&bcX&2b

!

7S%! ! ! K#G#! *%%!

G#[I%&N &!
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38.3.4.6 

Test 6: Impact / Crush / 6: /  P 

EJL#XG!V#LLIHX#[I%!G'!XMIHBK@HX#I!X%II*!B'G!I%**!GS#B!&3JJ!HB!KH#J%G%@W!N!!

&3 !

N/A 

&!7SH*!G%*G!*#JLI%!X%II!'@!X'JL'B%BG!X%II!H*!G'![%!LI#X%K!'B!#!(I#G!*J''GS!*U@(#X%N

!

1!;!&6P3!JJ!KH#J%G%@![#@!H*!G'![%!LI#X%K!#X@'**!GS%!X%BG%@!'(!GS%!*#JLI%P!;!dP&C$!

J#**! H*! G'! [%! K@'LL%K! (@'J! #! S%H$SG! '(! 5&k1P6XJ!'BG'! GS%! *#JLI%,N

&6P3JJ dP&C$ 5&k1P6XJ

!!

O!7S%! G%*G! *#JLI%! H*! G'![%! HJL#XG%K!?HGS! HG*! I'B$HGUKHB#I! #eH*!L#@#II%I! G'! GS%! (I#G!
*U@(#X%! #BK! L%@L%BKHXUI#@! G'! GS%! I'B$HGUKHB#I! #eH*! '(! GS%! &6P3! JJ! k! 2P&JJ!
KH#J%G%@!XU@Y%K!*U@(#X%!IMHB$!#X@'**!GS%!X%BG@%!'(!GS%!G%*G!*#JLI%,!8#XS!*#JLI%!

H*!G'![%!*U[m%XG%K!G'!'BIM!#!*HB$I%!HJL#XG,N!

&6P3k2P&

 

.%fUH@%J%BG*N !

&!D%II*!%eG%@B#I!G%JL%@#GU@%!B'G!%eX%%K!&Q2 ,

&Q2 !

1!+'!KH*#**%J[IMP!B'!(H@%!?HGSHB!*He!S'U@*!'(!GSH*!G%*G!

5

!

4!

D@U*S! V#LLIHX#[I%! G'!L@H*J#GHXP! L'UXSP! X'HBN[UGG'B! X%II*! #BK!XMIHBK@HX#I! X%II*! I%**!
GS#B!&3JJ!HB!KH#J%G%@W!!

N! N &3 !

P 

&! ;! X%II! '@! X'JL'B%BG! X%II! H*! G'! [%! X@U*S%K! [%G?%%B! G?'! (I#G! *U@(#X%*,! 7S%!
X@U*SHB$!H*!G'![%!$@#KU#I!?HGS!#!*L%%K!'(!#LL@'eHJ#G%IM!&P6!XJN*!#G!GS%!(H@*G!L'HBG!
'(!X'BG#XG,!7S%!X@U*SHB$!H*!G'![%!X'BGHBU%K!UBGHI!GS%!(H@*G!'(!GS%!GS@%%!'LGH'B*![%I'?!

H*! @%#XS%K,! N!

&P6 N

!

V#W!7S%!#LLIH%K!('@X%!@%#XS%*!&O!C+!k!2PQ3!C+,!N! &O k2PQ3 !

V[W!7S%!Y'IG#$%!'(!GS%!X%II!K@'L*![M!#G!I%#*G!&22!JRPN &22 !!

VXW!7S%!X%II!H*!K%('@J%K![M!62h!'@!J'@%!'(!HG*!'@H$HB#I!GSHXCB%**,N

62h !

1,!;!L@H*J#GHX!'@!L'UXS!X%II!*S#II![%!X@U*S%K![M!#LLIMHB$!GS%!('@X%!G'! GS%!?HK%*G!
*HK%,!;![UGG'BNX'HB!X%II!*S#II![%!X@U*S%K![M!#LLIMHB$!GS%!('@X%!'B!HG*!(I#G!*U@(#X%*,!
='@! XMIHBK@HX#I! X%II*P! GS%! X@U*S! ('@X%! *S#II! [%! #LLIH%K! L%@L%BKHXUI#@! G'! GS%!

I'B$HGUKHB#I! #eH*,! N N

 

.%fUH@%J%BG*N !

&!D%II*!%eG%@B#I!G%JL%@#GU@%!B'G!%eX%%K!&Q2 ,

&Q2 !

1!+'!KH*#**%J[IMP!B'!(H@%!?HGSHB!*He!S'U@*!'(!GSH*!G%*G!

5

!

7S%! *#JLI%*!

X&&bcX&6b-!
B'! KH*#**%J[IM! #BK!

B'! (H@%N

X&&bcX&6b

!

7S%! ! ! K#G#! *%%!

G#[I%1N 1!
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38.3.4.7 

Test 7: Overcharge/  7:  

P 

&!7S%!XS#@$%!XU@@%BG!*S#II![%! G?HX%! GS%!J#BU(#XGU@%@g*! @%X'JJ%BK%K!J#eHJUJ!

X'BGHBU'U*!XS#@$%!XU@@%BGN 1 !

!1!7S%!JHBHJUJ!Y'IG#$%!'(!GS%!G%*G!*S#II![%!#*!('II'?*N -! 

#W!TS%B!GS%!J#BU(#XGU@%@g*!@%X'JJ%BK%K!XS#@$%!Y'IG#$%!
H*!B'G!J'@%!GS#B!&3RP!GS%!JHBHJUJ!Y'IG#$%!'(!GS%!G%*G!*S#II!
[%!GS%!I%**%@!'(!G?'!GHJ%*!GS%!J#eHJUJ!XS#@$%!Y'IG#$%!'(!

GS%! [#GG%@M! '@! 11RN! &3R

11R !

[W!TS%B!GS%!J#BU(#XGU@%@g*!@%X'JJ%BK%K!XS#@$%!Y'IG#$%!
H*!J'@%!GS#B!&3RP!GS%!JHBHJUJ!Y'IG#$%!'(!GS%!G%*G!*S#II![%!

&P1!GHJ%*!GS%!J#eHJUJ!XS#@$%!Y'IG#$%N!

&3R

&P1 !

O! 7%*G*! #@%! G'! [%! X'BKUXG%K! #G! #J[H%BG! G%JL%@#GU@%!

12k6 P!7S%!KU@#GH'B!'(!GS%!G%*G!*S#II![%!1)!S'U@*N12k6

1) !

7S%! Y'IG#$%! '(! GS%!
G%*G! H*! &2P622RP!#BK!
GS%!XU@@%BG!H*!1P22;!

&2P622R

1P22;!

.%fUH@%J%BG*N -!

+'!KH*#**%J[IM!#BK!B'!(H@%!?HGSHB!*%Y%B!K#M*!'(!GSH*!G%*G!

Q

!

7S%! *#JLI%*!

X&5bcX1Ob-!!

B'! KH*#**%J[IMP! B'!

@ULGU@%!#BK!B'!(H@%N

X&5bcX1Ob

!

='@!Y'IG#$%!K#G#!
[%('@%!G%*GP!*%%!

G#[I%!O,!N!

O!

38.3.4.8 

Test 8: Forced discharge/  8:  

P 

8#XS!X%II!*S#II![%!('@X%K!KH*XS#@$%K!#G!#J[H%BG!G%JL%@#GU@%![M!X'BB%XGHB$!HG!HB!
*%@H%*!?HGS!#!&1!R!_,D,!L'?%@!*ULLIM!#G!#B!HBHGH#I!XU@@%BG!%fU#I!G'!GS%!J#eHJUJ!
KH*XS#@$%!XU@@%BG!*L%XH(H%K![M!GS%!J#BU(#XGU@%@P!

12k6 &1R

 

7S%!*L%XH(H%K!KH*XS#@$%!XU@@%BG!H*!G'![%!'[G#HB%K![M!X'BB%XGHB$!#!@%*H*GHY%!I'#K!'(!
GS%!#LL@'L@H#G%!*H`%!#BK!@#GHB$!HB!*%@H%*!?HGS!GS%!G%*G!X%II,!8#XS!X%II!*S#II![%!('@X%K!
KH*XS#@$%K!('@!#!GHJ%!HBG%@Y#I!VHB!S'U@*W!%fU#I!G'!HG*!@#G%K!X#L#XHGM!KHYHK%K![M!GS%!
HBHGH#I!G%*G!XU@@%BG!VHB!#JL%@%W!

 

.%fUH@%J%BG*N -!

+'!KH*#**%J[IM!#BK!B'!(H@%!?HGSHB!*%Y%B!K#M*!'(!GSH*!G%*G

Q

!

X1)bcX)Ob!
='@!Y'IG#$%!K#G#!
[%('@%!G%*GP!*%%!G#[I%!
),!N! )!
+'! KH*#**%J[IM! #BK!
B'! (H@%! N!



.
%
(,
!
+
'
,!
.
/
0
+
1
2
&
3
42
3
5
6
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
"
#
$
%
!
&
1
!
'
(!
&
)
!
"
#
$
%
*
!

>
7
D
4.
4)
1
Q
d
40
+
O
3
,O
4;
&
! ! !

7
#
[
I%
&

7
&
c
7
6
!N
!

&
,!

&
c

6
!

9
#
J
L
I

%
!+
'
,!

!

M
a

s
s

 
p

ri
o

r 
to

 

te
s
t 

/ 

(g
) 

O
C

V
 

p
ri

o
r 

to
 

te
s
t 

/

(V
) 

T
e

s
t 

1
: 

A
lt

it
u

d
e

 
s
im

u
la

ti
o

n
/ 

1
!

T
e
s
t 

2
: 

T
h

e
rm

a
l 
te

s
t/

 

 2
: 

!

T
e
s
t 

3
: 

V
ib

ra
ti

o
n

/ 

3
: 

!

T
e
s
t 

4
: 

S
h

o
c
k
/ 

 4
: 

!

T
e
s
t 

5
: 

E
x
te

rn
a
l 

S
h

o
rt

 

C
ir

c
u

it
/

5
 

 

<
#
*
*
!I
'
*
*
Vh
W

Vh
W

D
S
#
B
$
%
!@
#
GH
'

Vh
W!

<
#
*
*
!I
'
*
*
Vh
W

Vh
W

D
S
#
B
$
%
!@
#
GH
'

Vh
W

<
#
*
*
!I
'
*
*
Vh
W

Vh
W

D
S
#
B
$
%
!@
#
GH
'

Vh
W!

<
#
*
*
!I
'
*
*
Vh
W

Vh
W

D
S
#
B
$
%
!@
#
GH
'
!

Vh
W!

7
%
J
L
,!
V
W!

!V
W!

X
&
b
!

&
)
d
P)
Q
!

6
P&
1
)
!!

2
P2
2
Q
!!

&
2
2
P2
2
!!

2
P2
1
2
!!

&
2
2
P2
2
!!

2
P2
2
Q
!!

&
2
2
P2
2
!!

2
P2
2
2
!!

d
d
Pd
3
!!

6
Q
P1
!!

X
1
b
!

&
)
d
P5
3
!

6
P2
Q
5
!!

2
P2
&
O
!!

&
2
2
P2
2
!!

2
P2
1
Q
!!

d
d
Pd
3
!!

2
P2
&
O
!!

&
2
2
P2
2
!!

2
P2
2
2
!!

&
2
2
P2
2
!!

6
Q
P5
!!

X
O
b
!

&
6
2
PO
&
!

6
P&
2
3
!!

2
P2
2
Q
!!

d
d
Pd
3
!!

2
P2
1
Q
!!

&
2
2
P2
2
!!

2
P2
&
O
!!

&
2
2
P2
2
!!

2
P2
2
Q
!!

&
2
2
P2
2
!!

6
Q
P3
!!

X
)
b
!

&
)
d
P)
Q
!

6
P2
d
Q
!!

2
P2
2
Q
!!

&
2
2
P2
2
!!

2
P2
1
Q
!!

d
d
Pd
3
!!

2
P2
&
O
!!

d
d
Pd
3
!!

2
P2
2
Q
!!

&
2
2
P2
2
!!

6
Q
P6
!!

X
6
b
!

&
)
Q
P&
1
!

6
P&
O
)
!!

2
P2
2
Q
!!

&
2
2
P2
2
!!

2
P2
2
Q
!!

&
2
2
P2
2
!!

2
P2
2
Q
!!

&
2
2
P2
2
!!

2
P2
2
2
!!

d
d
Pd
3
!!

6
Q
P)
!!

X
5
b
!

&
)
3
PO
5
!

6
P2
5
)
!!

2
P2
2
Q
!!

&
2
2
P2
2
!!

2
P2
&
O
!!

&
2
2
P2
2
!!

2
P2
2
Q
!!

&
2
2
P2
2
!!

2
P2
2
2
!!

&
2
2
P2
2
!!

6
Q
PQ
!!

X
Q
b
!

&
6
2
PO
O
!

6
P&
O
3
!!

2
P2
&
O
!!

&
2
2
P2
2
!!

2
P2
1
Q
!!

&
2
2
P2
2
!!

2
P2
&
O
!!

&
2
2
P2
2
!!

2
P2
2
Q
!!

d
d
Pd
3
!!

6
3
P2
!!

X
3
b
!

&
6
&
P5
1
!

6
P2
3
5
!!

2
P2
2
Q
!!

d
d
Pd
3
!!

2
P2
1
2
!!

&
2
2
P2
2
!!

2
P2
&
O
!!

&
2
2
P2
2
!!

2
P2
2
Q
!!

&
2
2
P2
2
!!

6
Q
P5
!!

X
d
b
!

&
)
d
P6
3
!

6
P&
2
O
!!

2
P2
2
Q
!!

&
2
2
P2
2
!!

2
P2
&
O
!!

d
d
Pd
3
!!

2
P2
&
O
!!

d
d
Pd
3
!!

2
P2
2
Q
!!

&
2
2
P2
2
!!

6
Q
P6
!!

X
&
2
b
!

&
)
Q
P3
O
!

6
P&
&
d
!!

2
P2
&
)
!!

&
2
2
P2
2
!!

2
P2
&
)
!!

d
d
Pd
3
!!

2
P2
2
Q
!!

&
2
2
P2
2
!!

2
P2
2
2
!!

&
2
2
P2
2
!!

6
Q
P3
!!

!

!



.
%
(,
!
+
'
,!
.
/
0
+
1
2
&
3
42
3
5
6
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
"
#
$
%
!
&
O
!
'
(!
&
)
!
"
#
$
%
*
!

>
7
D
4.
4)
1
Q
d
40
+
O
3
,O
4;
&
! ! !

!

7
#
[
I%
1
-!
D
@U
*
S
!/

1
-

!

T
e
s
t 

6
: 

C
ru

s
h

/

6
:

 

9
#
J
L
I%
!+
'
,!

!
X
&
&
b
!

X
&
1
b
!

X
&
O
b
!

X
&
)
b
!

X
&
6
b
!

:
D
R
!L
@H
'
@!
G'
!G
%
*
G!
N!
!

R
!

O
PQ
2
Q
!!

O
PQ
2
O
!!

O
PQ
&
1
!!

O
PQ
2
5
!!

O
PQ
&
1
!!

7
%
J
L
,!
V
W!

!V
W!

1
&
PQ
!!

1
&
P6
!!

1
1
P2
!!

1
&
P5
!!

1
&
P3
!!

!

7
#
[
I%
O

:
Y
%
@X
S
#
@$
%
!7
%
*
G!
'
(!
[
#
GG
%
@H
%
*
N!

O
!

!

T
e
s
t 

7
: 

O
v
e

rc
h

a
rg

e
 /

7
:  

9
#
J
L
I%
!+
'
,!

!
X
&
5
b
!

X
&
Q
b
!

X
&
3
b
!

X
&
d
b
!

X
1
2
b
!

X
1
&
b
!

X
1
1
b
!

X
1
O
b
!

:
D
R
!L
@H
'
@!
G'
!G
%
*
G!
N

R
!

6
P2
d
Q
!!

6
P&
O
d
!

6
P&
1
5
!!

6
P&
O
6
!!

6
P&
1
2
!!

6
P2
d
O
!!

6
P&
&
2
!!

6
P2
3
5
!!

!

7
#
[
I%
!)

=
'
@X
%
K
!K
H*
X
S
#
@$
%
!N
!

)
,!

!

T
e
s
t 

8
: 

F
o

rc
e
d

 
d

is
c
h

a
rg

e
 

/
8

: 

 

9
#
J
L
I%
!+
'
,!

!
X
1
)
b
!

X
1
6
b
!

X
1
5
b
!

X
1
Q
b
!

X
1
3
b
!

X
1
d
b
!

X
O
2
b
!

X
O
&
b
!

X
O
1
b
!

X
O
O
b
!

:
D
R
!L
@H
'
@!
G'
!G
%
*
G!

N!
VR
W!

O
P)
&
&
!!

O
P)
O
)
!!

O
P)
O
d
!!

O
P)
&
3
!!

O
P)
O
3
!!

O
P)
&
6
!!

O
P)
&
O
!!

O
P)
O
5
!!

O
P)
)
1
!!

O
P)
O
2
!!

9
#
J
L
I%
!+
'
,!

!
X
O
)
b
!

X
O
6
b
!

X
O
5
b
!

X
O
Q
b
!

X
O
3
b
!

X
O
d
b
!

X
)
2
b
!

X
)
&
b
!

X
)
1
b
!

X
)
O
b
!

:
D
R
!L
@H
'
@!
G'
!G
%
*
G!
N!

VR
W!

O
P)
1
d
!!

O
P)
O
3
!!

O
P)
1
O
!!

O
P)
2
5
!!

O
P)
)
2
!!

O
P)
&
Q
!!

O
P)
1
1
!!

O
P)
O
6
!!

O
P)
1
d
!!

O
P)
1
2
!!



.%(,!+',-!./0+12&342356!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!"#$%!&)!'(!&)!"#$%*!

>7D4.4)1Qd40+O3,O4;&!
!
!

!

! ! ! !
EJL'@G#BG!

!
 !

7S%!G%*G!@%L'@G!H*!HBY#IHK!?HGS'UG!GS%!'((HXH#I!*G#JL!'(!DRD!#BK!"#$HB$!*%#I!
'(!DRD,!

 !

+'['KM!H*!#II'?%K!G'!LS'G'X'LM!'@!L#@GIM!LS'G'X'LM!GSH*!G%*G!@%L'@G!
?HGS'UG!?@HGG%B!L%@JH**H'B!'(!DRD,!

 !

7S%!G%*G!@%L'@G!H*!HBY#IHK!?HGS'UG!GS%!*H$B#GU@%*!'(!.#GH(H%@P!.%YH%?%@!
#BK!7%*GHB$!%B$HB%%@,!

 !

7S%!G%*G!@%L'@G!H*!HBY#IHK!H(!#IG%@%KP!

 

!

:[m%XGH'B*!G'!GS%!G%*G!@%L'@G!JU*G![%!*U[JHGG%K!G'!DRD!?HGSHB!&6!
K#M*P!

 !

7S%!G%*G!@%L'@G!H*!Y#IHK!('@!GS%!G%*G%K!*#JLI%*!'BIM,!

 i4j i j i"j i j i=j i j

i+N;j i j !

;*!('@!GS%!R%@KHXGP!i4j!J%#B*!iB'!B%%K!('@!mUK$%J%BGjP!i"j!J%#B*!

iL#**j! !i=j!J%#B*!i(#HIj!#BK!i+N;j!J%#B*!iB'G!#LLIHX#[I%j,!

!

!

!

!!!! !! O !

;KK@%**-! +',OP7H#BG#HMH! .'#KP]#HG#H! ;Y%BU%P9XH%BX%! DHGMPFU#B$`S'U! ",! .,!
DSHB#,!

!!!! V7%IW 212!O11dO333!

!!!! V=;oW 212!O11dO33d!

V"'*G!D'K%W 6&255O!

84J#HI !'((HX%pXYX,'@$,XB!

SGGL-NN???,XYX,'@$,XB!
!


