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;A?'/ )?A?' F 42<,>,>>@6 FHDJ8HJD@6. ]H@H H,8FH @F>@&"> >" (:"&, 6.7 G4B@&ZN
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'9!%!'9!%! 6.7

GC+#?%!=3aGC+#?%!=3a 77 AC?+7G3C?%!=3_AC?+7G3C?%!=3_, 31'?G?%9+=3_31'?G?%9+=3_, AC?%+C7+AC?%+C7+ 33 3EAYG!=3a;3EAYG!=3a;

A+C+=?E=YMA+C+=?E=YM O3EG+C=O3EG+C=

( @BD,*,:,>4, F<. & D"2*,:, 1.2.1)

6.7.1 AD4<,>,>4,AD4<,>,>4, 44 @$V4,@$V4, HD,$@&">4bHD,$@&">4b

6.7.1.1 A,D,>@F>Z, P4FH,D>Z ??=, 4FB@:\2J,<Z, *:b B,D,&@284 @B"F>ZN (DJ2@&,
*@:0>Z J*@&:,H&@DbH\ &F,< F@@H&,HFH&J`V4< HD,$@&">4b< (:"&Z 6.7 G4B@&ZN BD"&4:

B,D,&@284 @B"F>ZN (DJ2@& ?D(">42"P44 ?$X,*4>,>>ZN ="P46.

6.7.1.2 ):b @$:,(R,>4b FFZ:@8 4 B@>4<">4b (:"&Z 4.2 >40, BD4&@*bHFb BJ>8HZ

(:"&Z 6.7 G4B@&ZN BD"&4: ??=, JB@<4>",<Z, & (:"&, 4.2.

6.7.2.4 ;4>4<":\>"b;4>4<":\>"b H@:V4>"H@:V4>" FH,>@8FH,>@8 8@DBJF"8@DBJF" ( F<F<. (:"&J(:"&J 4.2, D"2*,:D"2*,: 4.2.4.2.6)

6.7.2.4.1 ;4>4<":\>"b H@:V4>" FH,>@8 8@DBJF" *@:0>" 4<,H\ >"4$@:\T,, 42

F:,*J`V4N 2>"R,>46:

a) <4>4<":\>"b H@:V4>", @BD,*,:,>>"b & F@@H&,HFH&44 F HD,$@&">4b<4

BJ>8H@& 6.7.2.4.2—6.7.2.4.10;

b) <4>4<":\>"b H@:V4>", @BD,*,:,>>"b & F@@H&,HFH&44 F BD42>">>Z<4 BD"&4:"<4

^8FB:J"H"P44 ,<8@FH,6 &ZF@8@(@ *"&:,>4b, &8:`R"b HD,$@&">4b

B@*D"2*,:" 6.7.2.3 G4B@&ZN BD"&4: ??=; 4

c) <4>4<":\>"b H@:V4>", J8"2">>"b & F@*,D0"V,6Fb & BJ>8H, 4.2.4.2.6 F@@H&,H-
FH&J`V,6 4>FHDJ8P44 B@ B,D,>@F>Z< P4FH,D>"< 4:4 & FB,P4":\>@< B@:@0,>44

B@ B,D,>@F>Z< P4FH,D>"<, J8"2">>@< & 8@:@>8, [11] G"$:4PZ A & (:"&, 3.2.

6.7.2.4.2 G@:V4>" FH,>@8 P4:4>*D4R,F8@6 R"FH4 8@DBJF", *>4V 4 8DZT,8 :"2@& &

8@DBJF"N *4"<,HD@< >, $@:,, 1,80 < *@:0>" F@FH"&:bH\ >, <,>,, 5 << *:b FH">*"DH>@6

FH":4 4:4 ^8&4&":,>H>@, 2>"R,>4, *:b 4FB@:\2J,<@(@ <,H"::". G@:V4>" FH,>@8 8@DBJF@&

*4"<,HD@< $@:,, 1,80 < *@:0>" F@FH"&:bH\ >, <,>,, 6 << *:b FH">*"DH>@6 FH":4 4:4

^8&4&":,>H>@, 2>"R,>4, *:b 4FB@:\2J,<@(@ <,H"::", 2" H,< 4F8:`R,>4,<, RH@ & F:JR",

B,D,&@284 B@D@T8@@$D"2>ZN 4:4 (D">J:4D@&">>ZN H&,D*ZN &,V,FH&, @H>,F,>>ZN 8 (DJBB,

JB"8@&84 II 4:4 III, <4>4<":\>"b H@:V4>" <@0,H $ZH\ F>40,>" *@ >, <,>,, R,< 5 <<

*:b FH">*"DH>@6 FH":4 4:4 ^8&4&":,>H>@(@ 2>"R,>4b *:b 4FB@:\2J,<@(@ <,H"::".
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6.7.2.4.3 +F:4 BD,*JF<@HD,>" *@B@:>4H,:\>"b 2"V4H" 8@DBJF" @H B@&D,0*,>46,
8@<B,H,>H>Z6 @D("> <@0,H D"2D,T4H\ J<,>\T4H\ BD@B@DP4@>":\>@ BD,*JF<@HD,>>@6 2"V4H,

<4>4<":\>J` H@:V4>J FH,>@8 8@DBJF" B,D,>@F>ZN P4FH,D>, 4FBZH"H,:\>@, *"&:,>4, 8@H@DZN

F@FH"&:b,H <,>,, 2,65 $"D". ?*>"8@ H@:V4>" FH,>@8 8@DBJF@& *4"<,HD@< >, $@:,, 1,80 <

*@:0>" F@FH"&:bH\ >, <,>,, 3 << *:b FH">*"DH>@6 FH":4 4:4 ^8&4&":,>H>@, 2>"R,>4, *:b

4FB@:\2J,<@(@ <,H"::". G@:V4>" FH,>@8 8@DBJF@& *4"<,HD@< $@:,, 1,80 < *@:0>"

F@FH"&:bH\ >, <,>,, 4 << *:b FH">*"DH>@6 FH":4 4:4 ^8&4&":,>H>@, 2>"R,>4, *:b

4FB@:\2J,<@(@ <,H"::".

6.7.2.4.4 G@:V4>" FH,>@8 P4:4>*D4R,F84N R"FH,6, *>4V 4 8DZT,8 :"2@& &F,N

8@DBJF@& *@:0>" F@FH"&:bH\ >, <,>,, 3 <<, >,2"&4F4<@ @H 8@>FHDJ8P4@>>@(@ <"H,D4":".

6.7.2.4.5 )@B@:>4H,:\>"b 2"V4H", JB@<4>",<"b & BJ>8H, 6.7.2.4.3, <@0,H $ZH\

@$,FB,R,>" 2" FR,H FB:@T>@6 >"DJ0>@6 8@>FHDJ8P4@>>@6 2"V4HZ, >"BD4<,D & &4*,

B@*N@*bV,6 F">*&4R- FHDJ8HJDZ F >"DJ0>@6 DJ$"T8@6, BD48D,B:,>>@6 8 8@DBJFJ, 4:4 2"

FR,H *&@6>ZN FH,>@8, 4:4 BJH,< B@<,V,>4b 8@DBJF" & B@:>@>"$@D>Z6 8"D8"F F

BD@*@:\>Z<4 4 B@B,D,R>Z<4 8@>FHDJ8P4@>>Z<4 ^:,<,>H"<4.

6.7.2.4.6 ]8&4&":,>H>@, 2>"R,>4, H@:V4>Z <,H"::", 4>@,, R,< 2>"R,>4,,
BD,*B4F">>@, *:b FH">*"DH>@6 FH":4 & BJ>8H, 6.7.2.4.3, @BD,*,:b,HFb B@ F:,*J`V,6

L@D<J:,:

e1

21,4 e0
3

Rm1 × A1

,

(*,:

e1 = HD,$J,<"b ^8&4&":,>H>"b H@:V4>" ( & <<) 4FB@:\2J,<@(@ <,H"::";

eo = <4>4<":\>"b H@:V4>" ( & <<) FH">*"DH>@6 FH":4, JFH">@&:,>>"b &

F@@H&,HFH&J`V,6 4>FHDJ8P44 B@ B,D,>@F>Z< P4FH,D>"<, J8"2">>@6 &

8@:@>8, [10] G"$:4PZ A & (:"&, 3.2 4 42:@0,>>@6 & BJ>8H, 4.2.4.2.6,
4:4 & FB,P4":\>@< B@:@0,>44 B@ B,D,>@F>Z< P4FH,D>"<, J8"2">>@< &

8@:@>8, [11] G"$:4PZ A & (:"&, 3.2;

Rm1 = ("D">H4D@&">>Z6 <4>4<":\>Z6 BD,*,: BD@R>@FH4 >" D"FHb0,>4, ( & =/ <<2)
4FB@:\2J,<@(@ <,H"::" ( F<. BJ>8H 6.7.2.3.3 G4B@&ZN BD"&4: ??=);

A1 = ("D">H4D@&">>@, <4>4<":\>@, J*:4>,>4, BD4 D"2DJT,>44 ( & %) 4FB@:\2J,-
<@(@ <,H"::" & F@@H&,HFH&44 F >"P4@>":\>Z<4 4:4 <,0*J>"D@*>Z<4

FH">*"DH"<4.
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6.7.2.4.7 +F:4 & F@@H&,HFH&J`V,6 4>FHDJ8P44 B@ B,D,>@F>Z< P4FH,D>"<, 42:@0,>>@6

& BJ>8H, 4.2.4.2.6, J8"2">" <4>4<":\>"b H@:V4>", D"&>"b 8 <<, 10 << 4:4 12 <<, H@

>,@$N@*4<@ @H<,H4H\, RH@ ^H4 2>"R,>4b H@:V4>Z @F>@&">Z >" F&@6FH&"N FH">*"DH>@6 FH":4

F JR,H@< H@(@, RH@ *4"<,HD 8@DBJF" F@FH"&:b,H 1,80 <. +F:4 4FB@:\2J,HFb >, <b(8"b

FH":\, " 4>@6 <,H":: ( F<. BJ>8H 1.2.1) 4:4 ,F:4 *4"<,HD 8@DBJF" F@FH"&:b,H $@:,,

1,80 <, H@:V4>" @BD,*,:b,HFb B@ F:,*J`V,6 L@D<J:,:

e1

21,4 e0 d1

1,8
3

Rm1 × A1

,

(*,:

e1 = HD,$J,<"b ^8&4&":,>H>"b H@:V4>" ( & <<) 4FB@:\2J,<@(@ <,H"::";

eo = <4>4<":\>"b H@:V4>" ( & <<) FH">*"DH>@6 FH":4, JFH">@&:,>>"b &

F@@H&,HFH&J`V,6 4>FHDJ8P44 B@ B,D,>@F>Z< P4FH,D>"<, J8"2">>@6 &

8@:@>8, [10] G"$:4PZ A & (:"&, 3.2 4 42:@0,>>@6 & BJ>8H, 4.2.4.2.6,
4:4 & FB,P4":\>@< B@:@0,>44 B@ B,D,>@F>Z< P4FH,D>"<, J8"2">>@< &

8@:@>8, [11] G"$:4PZ A & (:"&, 3.2;

d1 = *4"<,HD 8@DBJF" ( & <<), F@FH"&:b`V46 >, <,>,, 1,80 <;

Rm1 = ("D">H4D@&">>Z6 <4>4<":\>Z6 BD,*,: BD@R>@FH4 >" D"FHb0,>4, ( & =/ <<2)
4FB@:\2J,<@(@ <,H"::" ( F<. BJ>8H 6.7.2.3.3 G4B@&ZN BD"&4: ??=);

A1 = ("D">H4D@&">>@, <4>4<":\>@, J*:4>,>4, BD4 D"2DJT,>44 ( & %) 4FB@:\2J,-
<@(@ <,H"::" & F@@H&,HFH&44 F >"P4@>":\>Z<4 4:4 <,0*J>"D@*>Z<4

FH">*"DH"<4.

6.7.2.4.8 G@:V4>" FH,>@8 >4 & 8@,< F:JR", >, *@:0>" $ZH\ <,>\T, H@:V4>Z,
BD,*B4F">>@6 & BJ>8H"N 6.7.2.4.2, 6.7.2.4.3 4 6.7.2.4.4. %F, R"FH4 8@DBJF" *@:0>Z

4<,H\ <4>4<":\>J` H@:V4>J, J8"2">>J` & BJ>8H"N 6.7.2.4.2—6.7.2.4.4. 1>"R,>4b

H@:V4>Z *@:0>Z @BD,*,:bH\Fb $,2 JR,H" *@BJF8" >" 8@DD@24`.

6.7.2.4.9 AD4 4FB@:\2@&">44 <b(8@6 FH":4 ( F<. BJ>8H 1.2.1) D"FR,H B@ L@D<J:,,
BD4&,*,>>@6 & BJ>8H, 6.7.2.4.6, >, HD,$J,HFb.

6.7.2.4.10 =, *@BJF8",HFb D,284N 42<,>,>46 H@:V4>Z :4FH@& & <,FH"N F@,*4>,>4b

*>4V F P4:4>*D4R,F8@6 R"FH\` 8@DBJF".
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6.7.2.6 )@>>Z,)@>>Z, @H&,DFH4b@H&,DFH4b

6.7.2.6.1 =,8@H@DZ, &,V,FH&" >, *@:0>Z B,D,&@24H\Fb & B,D,>@F>ZN P4FH,D>"N,
4<,`V4N *@>>Z, @H&,DFH4b. +F:4 F@@H&,HFH&J`V"b 4>FHDJ8P4b B@ B,D,>@F>Z< P4FH,D>"<,
J8"2">>"b & 8@:@>8, [10] G"$:4PZ A & (:"&, 3.2 4 42:@0,>>"b & BJ>8H, 4.2.4.2.6,
2"BD,V",H *@>>Z, @H&,DFH4b, H@ >, *@:0>@ 4<,H\Fb @H&,DFH46, D"FB@:@0,>>ZN >40,

JD@&>b 04*8@FH4 & 8@DBJF,, 8@(*" @> >"B@:>,> *@ F&@,(@ <"8F4<":\>@ *@BJFH4<@(@ BD,*,:"

>"B@:>,>4b. ):b 2"8DZH4b H"8@(@ @H&,DFH4b F &>,T>,6 4 &>JHD,>>,6 FH@D@> 8@DBJF"

BD4&"D4&"`HFb <,H"::4R,F84, :4FHZ.

6.7.2.6.2 =40>4, D"2(DJ2@R>Z, @H&,DFH4b B,D,>@F>ZN P4FH,D>, B,D,&@2bV4N

>,8@H@DZ, H&,D*Z,, 8D4FH"::42J`V4,Fb 4:4 &ZF@8@&b284, &,V,FH&", @$@DJ*J`HFb B@

<,>\T,6 <,D, *&J<b B@F:,*@&"H,:\>@ JFH">@&:,>>Z<4 4 &2"4<>@ >,2"&4F4<Z<4 2"B@D>Z<4

JFHD@6FH&"<4. 7@>FHDJ8P4b ^H@(@ @$@DJ*@&">4b *@:0>" J*@&:,H&@DbH\ HD,$@&">4b<

8@<B,H,>H>@(@ @D(">" 4:4 JB@:>@<@R,>>@6 4< @D(">42"P44 4 &8:`R"H\:

a) >"DJ0>Z6 2"B@D>Z6 &,>H4:\, JFH">@&:,>>Z6 8"8 <@0>@ $:40, 8 8@DBJFJ; 4

b) >,BD@>4P",<@, *:b 04*8@FH4 2"B@D>@, JFHD@6FH&@ >" 8@>P, &ZBJF8>@6 HDJ$Z,
8"8@&Z< <@0,H $ZH\ F$@:R4&",<Z6 (:JN@6 L:">,P 4:4 >"&4>R4&"`V"bFb

8DZT8".

6.7.2.6.3 1" 4F8:`R,>4,< F:JR",&, 8@(*" BD4<,>b`HFb B@:@0,>4b

BJ>8H" 6.7.2.6.2, 8"0*@, >40>,, D"2(DJ2@R>@, @H&,DFH4, @$@DJ*J,HFb HD,<b

B@F:,*@&"H,:\>@ JFH">@&:,>>Z<4 4 &2"4<>@ >,2"&4F4<Z<4 2"B@D>Z<4 JFHD@6FH&"<4.
7@>FHDJ8P4b ^H@(@ @$@DJ*@&">4b *@:0>" J*@&:,H&@DbH\ HD,$@&">4b< 8@<B,H,>H>@(@ @D(">"

4:4 JB@:>@<@R,>>@6 4< @D(">42"P44 4 &8:`R"H\:

") F"<@2"8DZ&"`V46Fb &>JHD,>>46 2"B@D>Z6 &,>H4:\, H. ,. 2"B@D>Z6 8:"B">,
JFH">@&:,>>Z6 &>JHD4 8@DBJF", &>JHD4 BD4&"D,>>@(@ L:">P" 4:4 &>JHD4

F$@:R4&",<@(@ L:">P,&@(@ F@,*4>,>4b, BD4R,<:

i) JFHD@6FH&@ JBD"&:,>4b &,>H4:,< *@:0>@ $ZH\ F8@>FHDJ4D@&">@ H"84<

@$D"2@<, RH@$Z BD,*@H&D"V":@F\ :`$@, F:JR"6>@, @H8DZ&">4, & D,2J:\H"H,

J*"D" 4:4 *DJ(@(@ >,BD,*>"<,D,>>@(@ *,6FH&4b;

ii) &,>H4:,< <@0>@ JBD"&:bH\ F&,DNJ 4:4 F>42J;

iii) ,F:4 ^H@ &@2<@0>@, B@:@0,>4, &,>H4:b (" @H8DZH@" 4:4 " 2"8DZH@")
*@:0>@ 8@>HD@:4D@&"H\Fb F 2,<:4;

iv) 2" 4F8:`R,>4,< B,D,>@F>ZN P4FH,D> &<,FH4<@FH\` $@:,, 1000 :, *@:0>"

$ZH\ BD,*JF<@HD,>" &@2<@0>@FH\ 2"8DZH4b &,>H4:b F *@FHJB>@(@ <,FH" >"

B,D,>@F>@6 P4FH,D>,, J*":,>>@(@ @H F"<@(@ &,>H4:b; 4
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v) &,>H4:\ *@:0,> @FH"&"H\Fb & D"$@R,< F@FH@b>44 & F:JR", B@&D,0*,>4b

>"DJ0>@(@ JFHD@6FH&" JBD"&:,>4b;

b) >"DJ0>Z6 2"B@D>Z6 &,>H4:\, JFH">@&:,>>Z6 8"8 <@0>@ $:40, 8 8@DBJFJ; 4

F) >,BD@>4P",<@, *:b 04*8@FH4 2"B@D>@, JFHD@6FH&@ >" 8@>P, &ZBJF8>@6 HDJ$Z,
8"8@&Z< <@0,H $ZH\ F$@:R4&",<Z6 (:JN@6 L:">,P 4:4 >"&4>R4&"`V"bFb

8DZT8".

6.7.2.6.4 % F:JR", @$:4P@&">>@(@ 8@DBJF" &>JHD,>>46 2"B@D>Z6 &,>H4:\,
BD,*JF<@HD,>>Z6 & BJ>8H, 6.7.2.6.3.1, <@0,H $ZH\ 2"<,>,> *@B@:>4H,:\>Z< >"DJ0>Z<

2"B@D>Z< &,>H4:,<. 1"&@*- 42(@H@&4H,:\ *@:0,> J*@&:,H&@DbH\ HD,$@&">4b< 8@<B,H,>H>@(@

@D(">" 4:4 JB@:>@<@R,>>@6 4< @D(">42"P44.

6.7.2.8 IFHD@6FH&"IFHD@6FH&" *:b*:b F$D@F"F$D@F" *"&:,>4b*"&:,>4b

6.7.2.8.1 7"0*"b B,D,>@F>"b P4FH,D>" &<,FH4<@FH\` >, <,>,, 1900 : 4 8"0*Z6

>,2"&4F4<Z6 @HF,8 B,D,>@F>@6 P4FH,D>Z H"8@6 0, &<,FH4<@FH4 *@:0>Z 4<,H\ @*>@ 4:4

>,F8@:\8@ JFHD@6FH& B@*BDJ04>,>>@(@ H4B" *:b F$D@F" *"&:,>4b 4 <@(JH, 8D@<, H@(@,
4<,H\ D"2DZ&>J` <,<$D">J 4:4 B:"&846 ^:,<,>H, JFH">@&:,>>Z, B"D"::,:\>@

B@*BDJ04>,>>Z< JFHD@6FH&"<, 2" 4F8:`R,>4,< H,N F:JR",&, 8@(*" ^H@ 2"BD,V",HFb FFZ:8@6

>" BJ>8H 6.7.2.8.3 & F@@H&,HFH&J`V,6 4>FHDJ8P44 B@ B,D,>@F>Z< P4FH,D>"<,
F@*,D0"V,6Fb & BJ>8H, 4.2.4.2.6. IFHD@6FH&" *:b F$D@F" *"&:,>4b *@:0>Z 4<,H\

*@FH"H@R>J` BD@BJF8>J` FB@F@$>@FH\, RH@$Z BD,*@H&D"H4H\ D"2DZ& 8@DBJF" & D,2J:\H"H,

B@&ZT,>4b *"&:,>4b 4:4 D"2D,0,>4b, F&b2">>ZN F 2"(DJ28@6, F:4&@< 4:4 >"(D,&@<

F@*,D04<@(@.

6.7.2.8.2 IFHD@6FH&" *:b F$D@F" *"&:,>4b *@:0>Z $ZH\ F8@>FHDJ4D@&">Z H"84<

@$D"2@<, RH@$Z BD,*@H&D"V"H\ BD@>48>@&,>4, B@FH@D@>>4N <"H,D4":@&, JH,R8J 04*8@FH4 4

:`$@, @B"F>@, B@&ZT,>4, *"&:,>4b.

6.7.2.8.3 7@(*" ^H@ HD,$J,HFb *:b >,8@H@DZN &,V,FH& F@(:"F>@ F@@H&,HFH&J`V,6

4>FHDJ8P44 B@ B,D,>@F>Z< P4FH,D>"<, J8"2">>@6 & 8@:@>8, [10] G"$:4PZ A & (:"&, 3.2 4

42:@0,>>@6 & BJ>8H, 4.2.4.2.6, B,D,>@F>Z, P4FH,D>Z *@:0>Z 4<,H\ JFHD@6FH&@ *:b

F$D@F" *"&:,>4b, JH&,D0*,>>@, 8@<B,H,>H>Z< @D(">@<. 1" 4F8:`R,>4,< F:JR",&, 8@(*"

B,D,>@F>"b P4FH,D>" FB,P4":424D@&">>@(@ >"2>"R,>4b @$@DJ*@&">" JH&,D0*,>>Z< BD,*@ND">4-
H,:\>Z< JFHD@6FH&@<, 42(@H@&:,>>Z< 42 <"H,D4":@&, F@&<,FH4<ZN F (DJ2@<,
BD,*@ND">4H,:\>@, JFHD@6FH&@ *@:0>@ &8:`R"H\ D"2DZ&>J` <,<$D">J, JFH">"&:4&",<J` B,D,*

B@*BDJ04>,>>Z< JFHD@6FH&@< *:b F$D@F" *"&:,>4b. +F:4 D"2DZ&>"b <,<$D">" <@>H4DJ,HFb

B@F:,*@&"H,:\>@ F HD,$J,<Z< JFHD@6FH&@< *:b F$D@F" *"&:,>4b, <,0*J <,<$D">@6 4

JFHD@6FH&@< JFH">"&:4&",HFb <">@<,HD 4:4 F@@H&,HFH&J`V46 8@>HD@:\>@- F4(>":\>Z6 BD4$@D

*:b @$>"DJ0,>4b B@&D,0*,>4b <,<$D">Z, BD@8@:" 4:4 JH,R84, 8@H@DZ, <@(JH &Z2&"H\

>,BD"&4:\>@, FD"$"HZ&">4, F4FH,<Z F$D@F" *"&:,>4b. ;,<$D">" *@:0>" D"2DZ&"H\Fb BD4

>@<4>":\>@< *"&:,>44, BD,&ZT"`V,< >" 10% *"&:,>4, FD"$"HZ&">4b BD,*@ND">4H,:\>@(@

JFHD@6FH&".
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6.7.2.8.4 7"0*"b B,D,>@F>"b P4FH,D>" &<,FH4<@FH\` <,>,, 1900 : *@:0>" 4<,H\

JFHD@6FH&@ *:b F$D@F" *"&:,>4b, 8"8@&Z< <@0,H $ZH\ D"2DZ&>"b <,<$D">", ,F:4 ^H"

<,<$D">" F@@H&,HFH&J,H HD,$@&">4b< BJ>8H" 6.7.2.11.1 G4B@&ZN BD"&4: ??=. +F:4

B@*BDJ04>,>>@, JFHD@6FH&@ *:b F$D@F" *"&:,>4b >, 4FB@:\2J,HFb, D"2DZ&>"b <,<$D">"

*@:0>" $ZH\ @HD,(J:4D@&">" >" D"2DZ& BD4 >@<4>":\>@< *"&:,>44, D"&>@< 4FBZH"H,:\>@<J

*"&:,>4`.

6.7.2.8.5 +F:4 8@DBJF @$@DJ*J,HFb "D<"HJD@6 *:b F:4&" B@* *"&:,>4,<, H@

>"(>,H"H,:\>"b :4>4b *@:0>" $ZH\ F>"$0,>" F@@H&,HFH&J`V4< JFHD@6FH&@< *:b F$D@F"

*"&:,>4b, FD"$"HZ&"`V4< BD4 *"&:,>44, >, BD,&ZT"`V,< ;)C) 8@DBJF", " 2"B@D>Z6

8:"B"> JFH">"&:4&",HFb 8"8 <@0>@ $:40, 8 8@DBJFJ.

6.7.3.7.1 A,D,>@F>Z, P4FH,D>Z *@:0>Z $ZH\ @$@DJ*@&">Z @*>4< 4:4 >,F8@:\84<4

JFHD@6FH&"<4 *:b F$D@F" *"&:,>4b B@*BDJ04>,>>@(@ H4B". IFHD@6FH&" *:b F$D@F" *"&:,>4b

*@:0>Z "&H@<"H4R,F84 @H8DZ&"H\Fb BD4 *"&:,>44 >, <,>,, ;)C) 4 *@:0>Z $ZH\

B@:>@FH\` @H8DZHZ BD4 *"&:,>44, F@FH"&:b`V,< 110% @H ;)C). A@F:, F$D@F" ^H4

JFHD@6FH&" *@:0>Z 2"8DZ&"H\Fb BD4 *"&:,>44, 8@H@D@, >, $@:,, R,< >" 10% >40,

*"&:,>4b, BD4 8@H@D@< >"R":Fb ,(@ F$D@F, 4 *@:0>Z @FH"&"H\Fb 2"8DZHZ<4 BD4 :`$@<

$@:,, >428@< *"&:,>44. IFHD@6FH&" *:b F$D@F" *"&:,>4b *@:0>Z $ZH\ H"8@(@ H4B", RH@$Z

@>4 <@(:4 &Z*,D04&"H\ *4>"<4R,F84, >"(DJ284, &8:`R"b &@:>@&@6 J*"D 04*8@FH4.
C"2DZ&>Z, <,<$D">Z, 8@H@DZ, >, JFH">@&:,>Z B@F:,*@&"H,:\>@ F B@*BDJ04>,>>Z<4

JFHD@6FH&"<4 *:b F$D@F" *"&:,>4b, >, *@BJF8"`HFb.

6.7.3.7.2 IFHD@6FH&" *:b F$D@F" *"&:,>4b *@:0>Z $ZH\ F8@>FHDJ4D@&">Z H"84<

@$D"2@<, RH@$Z BD,*@H&D"V"H\ BD@>48>@&,>4, B@FH@D@>>4N <"H,D4":@&, JH,R8J ("2" 4 :`$@,

@B"F>@, B@&ZT,>4, *"&:,>4b.

6.7.3.7.3 A,D,>@F>Z, P4FH,D>Z, BD,*>"2>"R,>>Z, *:b B,D,&@284 >,8@H@DZN

>,@N:"0*,>>ZN F040,>>ZN ("2@&, J8"2">>ZN & 4>FHDJ8P44 B@ B,D,>@F>Z< P4FH,D>"< T50,
F@*,D0"V,6Fb & BJ>8H, 4.2.4.2.6, *@:0>Z 4<,H\ JFHD@6FH&@ *:b F$D@F" *"&:,>4b,
JH&,D0*,>>@, 8@<B,H,>H>Z< @D(">@<. 1" 4F8:`R,>4,< F:JR",&, 8@(*" B,D,>@F>"b P4FH,D>"

FB,P4":424D@&">>@(@ >"2>"R,>4b @$@DJ*@&">" JH&,D0*,>>Z< BD,*@ND">4H,:\>Z< JFHD@6FH&@<,
42(@H@&:,>>Z< 42 <"H,D4":@&, F@&<,FH4<ZN F (DJ2@<, BD,*@ND">4H,:\>@, JFHD@6FH&@ *@:0>@

&8:`R"H\ D"2DZ&>J` <,<$D">J, JFH">"&:4&",<J` B,D,* B@*BDJ04>,>>Z< JFHD@6FH&@<.
;,0*J <,<$D">@6 4 JFHD@6FH&@< JFH">"&:4&",HFb <">@<,HD 4:4 F@@H&,HFH&J`V46

8@>HD@:\>@- F4(>":\>Z6 BD4$@D *:b @$>"DJ0,>4b B@&D,0*,>4b <,<$D">Z, BD@8@:" 4:4

JH,R84, 8@H@DZ, <@(JH &Z2&"H\ >,BD"&4:\>@, FD"$"HZ&">4, F4FH,<Z F$D@F" *"&:,>4b.
;,<$D">" *@:0>" D"2DZ&"H\Fb BD4 >@<4>":\>@< *"&:,>44, BD,&ZT"`V,< >" 10% *"&:,>4,

FD"$"HZ&">4b BD,*@ND">4H,:\>@(@ JFHD@6FH&".

6.7.3.7.4 % F:JR", B,D,>@F>ZN P4FH,D> <>@(@P,:,&@(@ >"2>"R,>4b JFHD@6FH&" *:b

F$D@F" *"&:,>4b *@:0>Z @H8DZ&"H\Fb BD4 *"&:,>44, J8"2">>@< & BJ>8H, 6.7.3.7.1 *:b

("2", 4<,`V,(@ >"4$@:\T,, <"8F4<":\>@ *@BJFH4<@, *"&:,>4, FD,*4 ("2@&, D"2D,T,>>ZN 8

B,D,&@28, & B,D,>@F>@6 P4FH,D>,.
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6.7.2.19 AD@&,D8"AD@&,D8" 44 4FBZH">4,4FBZH">4,

6.7.2.19.1 AD@H@H4B 8"0*@6 8@>FHDJ8P44 B,D,>@F>@6 P4FH,D>Z, @H&,R"`V,6

@BD,*,:,>4` 8@>H,6>,D", BD4&,*,>>@<J & 7#7, *@:0,> BD@6H4 4FBZH">4, >" J*"D.
AD@H@H4B B,D,>@F>@6 P4FH,D>Z *@:0,> BD@*,<@>FHD4D@&"H\ FB@F@$>@FH\ &Z*,D04&"H\

&@2>48"`V4, BD4 J*"D, >"(DJ284, D"&>Z,, B@ <,>\T,6 <,D,, R,HZD,N8D"H>@6 ;C;#

B@:>@FH\` 2"(DJ0,>>@6 B,D,>@F>@6 P4FH,D>Z, & H,R,>4, BD@<,0JH8" &D,<,>4, N"D"8H,D>@(@

*:b <,N">4R,F84N J*"D@&, BD@4FN@*bV4N >" 0,:,2>@*@D@0>@< HD">FB@DH,. =40, BD4&@*4HFb

FB4F@8 FH">*"DH@&, @B4FZ&"`V4N BD4,<:,<Z, <,H@*Z BD@&,*,>4b 4FBZH">4b >" J*"D:

Association of American Railroads,
Manual of Standards and Recommended Practices,
Specifications for Acceptability of Tank Containers (AAR.600), 1992

Canadian Standards Association (CSA),
Highway Tanks and Portable Tanks for the Transportation of Dangerous
Goods (B620-1987)

Deutsche Bahn AG
Zentralbereich Technik, Minden
Portable tanks, longitudinal dynamic impact test

Société Nationale des Chemins de Fer Français
C.N.E.S.T. 002-1966
Tank containers, longitudinal external stresses and dynamic impact tests

Spoornet, South Africa
Engineering Development Centre (EDC)
Testing of ISO Tank Containers
Method EDC/TES/023/000/1991-06.

6.7.2.19.2 7@DBJF 4 ^:,<,>HZ @$@DJ*@&">4b 8"0*@6 B,D,>@F>@6 P4FH,D>Z *@:0>Z

B@*&,D("H\Fb BD@&,D8, 4 4FBZH">4b< & B,D&Z6 D"2 B,D,* >"R":@< ^8FB:J"H"P44

( B,D&@>"R":\>"b BD@&,D8" 4 4FBZH">4,), " 2"H,< >, D,0, @*>@(@ D"2" & BbH\ :,H

( BbH4:,H>4, B,D4@*4R,F84, BD@&,D84 4 4FBZH">4b) F BD@&,*,>4,< BD@<,0JH@R>ZN

B,D4@*4R,F84N BD@&,D@8 4 4FBZH">46 & F,D,*4>, FD@8" <,0*J *&J<b BbH4:,H>4<4

B,D4@*4R,F84<4 BD@&,D8"<4 4 4FBZH">4b<4 ( H. ,. 8"0*Z, *&" F B@:@&4>@6 (@*"). G"84,

BD@<,0JH@R>Z, BD@&,D84 4 4FBZH">4b <@(JH BD@&@*4H\Fb & H,R,>4, HD,N <,FbP,& B@

>"FHJB:,>44 J8"2">>@6 *"HZ. +F:4 >,@$N@*4<@, H@ & F@@H&,HFH&44 F BJ>8H@< 6.7.2.19.7
BD@&@*bHFb &>,B:">@&Z, BD@&,D84 4 4FBZH">4b, >,2"&4F4<@ @H *"HZ B@F:,*>,6 B,D4@*4R,F-
8@6 BD@&,D84 4 4FBZH">4b.
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6.7.2.19.3 A,D&@>"R":\>"b BD@&,D8" 4 4FBZH">4, B,D,>@F>@6 P4FH,D>Z *@:0>Z

&8:`R"H\ BD@&,D8J 8@>FHDJ8H4&>ZN N"D"8H,D4FH48, &>JHD,>>46 4 >"DJ0>Z6 @F<@HD

B,D,>@F>@6 P4FH,D>Z 4 ,, L4H4>(@& F *@:0>Z< JR,H@< BD,*>"2>"R,>>ZN *:b B,D,&@284

&,V,FH&, " H"80, 4FBZH">4, B@* *"&:,>4,<. )@ &&@*" B,D,>@F>@6 P4FH,D>Z & ^8FB:J"H"P4`

BD@&@*bHFb H"80, 4FBZH">4, >" (,D<,H4R>@FH\ 4 BD@&,D8" J*@&:,H&@D4H,:\>@(@

LJ>8P4@>4D@&">4b &F,(@ F,D&4F>@(@ @$@DJ*@&">4b. +F:4 8@DBJF 4 ,(@ L4H4>(4

B@*&,D(":4F\ 4FBZH">4` B@* *"&:,>4,< D"2*,:\>@, H@ B@F:, F$@D84 @>4 *@:0>Z BD@6H4

F@&<,FH>@, 4FBZH">4, >" (,D<,H4R>@FH\.

6.7.2.19.4 AbH4:,H>4, B,D4@*4R,F84, BD@&,D84 4 4FBZH">4b *@:0>Z &8:`R"H\

&>JHD,>>46 4 >"DJ0>Z6 @F<@HD, " H"80,, 8"8 BD"&4:@, (4*D"&:4R,F8@, 4FBZH">4,.
?$T4&8", H,D<@42@:bP4b 4 B@*@$>Z, 4< 8@>FHDJ8P44 F>4<"`HFb H@:\8@ H@(*", 8@(*" ^H@

>,@$N@*4<@ *:b *@FH@&,D>@6 @P,>84 F@FH@b>4b B,D,>@F>@6 P4FH,D>Z. +F:4 8@DBJF 4

@$@DJ*@&">4, B@*&,D(":4F\ 4FBZH">4` B@* *"&:,>4,< D"2*,:\>@, H@ B@F:, F$@D84 @>4

*@:0>Z BD@6H4 F@&<,FH>@, 4FBZH">4, >" (,D<,H4R>@FH\.

6.7.2.19.5 AD@<,0JH@R>Z, BD@&,D84 4 4FBZH">4b, BD@&@*4<Z, 8"0*Z, *&" F

B@:@&4>@6 (@*", *@:0>Z &8:`R"H\ B@ <,>\T,6 <,D, &>JHD,>>46 4 >"DJ0>Z6 @F<@HD

B,D,>@F>@6 P4FH,D>Z 4 ,, L4H4>(@& F *@:0>Z< JR,H@< BD,*>"2>"R,>>ZN *:b B,D,&@284

&,V,FH&, " H"80, 4FBZH">4, >" (,D<,H4R>@FH\ 4 BD@&,D8J J*@&:,H&@D4H,:\>@(@

LJ>8P4@>4D@&">4b &F,(@ F,D&4F>@(@ @$@DJ*@&">4b. ?$T4&8", H,D<@42@:bP4b 4 B@*@$>Z,

4< 8@>FHDJ8P44 F>4<"`HFb H@:\8@ H@(*", 8@(*" ^H@ >,@$N@*4<@ *:b *@FH@&,D>@6 @P,>84

F@FH@b>4b B,D,>@F>@6 P4FH,D>Z. 7@<B,H,>H>Z6 @D("> 4:4 JB@:>@<@R,>>"b 4< @D(">42"P4b

<@0,H @H<,>4H\ BD@&@*4<Z6 8"0*Z, *&" F B@:@&4>@6 (@*" &>JHD,>>46 @F<@HD B,D,>@F>ZN

P4FH,D>, BD,*>"2>"R,>>ZN *:b B,D,&@284 @*>@(@ 4 H@(@ 0, &,V,FH&", 4:4 2"<,>4H\ ,(@

*DJ(4<4 <,H@*"<4 4FBZH">46 4:4 BD@P,*JD"<4 BD@&,D84.

6.7.2.19.6 A,D,>@F>J` P4FH,D>J >,:\2b >"B@:>bH\ 4 BD,*Xb&:bH\ 8 B,D,&@28, B@F:,

4FH,R,>4b FD@8" *,6FH&4b B@F:,*>,6 B,D4@*4R,F8@6 BD@&,D84 4 4FBZH">4b, BD@&@*4<ZN

8"0*Z, BbH\ :,H 4:4 8"0*Z, *&" F B@:@&4>@6 (@*" & F@@H&,HFH&44 F HD,$@&">4b<4

BJ>8H" 6.7.2.19.2. ?*>"8@ B,D,>@F>"b P4FH,D>", >"B@:>,>>"b *@ 4FH,R,>4b FD@8"

*,6FH&4b B@F:,*>,6 B,D4@*4R,F8@6 BD@&,D84 4 4FBZH">4b, <@0,H B,D,&@24H\Fb & H,R,>4, >,

$@:,, HD,N <,FbP,& B@F:, 4FH,R,>4b FD@8" *,6FH&4b ^H@(@ B@F:,*>,(@ B,D4@*4R,F8@(@

4FBZH">4b 4:4 BD@&,D84. 7D@<, H@(@, B,D,>@F>"b P4FH,D>" <@0,H B,D,&@24H\Fb B@F:,

4FH,R,>4b FD@8" *,6FH&4b B@F:,*>,(@ B,D4@*4R,F8@(@ 4FBZH">4b 4 BD@&,D84:

a) B@F:, @B@D@0>,>4b, >@ *@ @R4FH84 — & P,:bN BD@N@0*,>4b @R,D,*>@(@

HD,$J,<@(@ 4FBZH">4b 4:4 BD@&,D84 B,D,* @R,D,*>Z< >"B@:>,>4,<; 4

b) ,F:4 8@<B,H,>H>Z6 @D("> >, D"FB@Db*4HFb 4>"R, — & H,R,>4, >, $@:,, T,FH4

<,FbP,& B@F:, 4FH,R,>4b FD@8" *,6FH&4b B@F:,*>,(@ B,D4@*4R,F8@(@ 4FBZH">4b

4:4 BD@&,D84 F P,:\` B,D,&@284 @B"F>ZN (DJ2@& *:b 4N F@@H&,HFH&J`V,(@

J*":,>4b 4:4 B,D,D"$@H84. 3>L@D<"P4b @$ @F&@$@0*,>44 @H *,6FH&4b F@@H&,H-
FH&J`V,(@ HD,$@&">4b 2">@F4HFb & HD">FB@DH>Z6 *@8J<,>H.
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6.7.2.19.7 %>,B:">@&Z, BD@&,D84 4 4FBZH">4b HD,$J`HFb & H@< F:JR",, ,F:4

B,D,>@F>"b P4FH,D>" 4<,,H B@&D,0*,>>Z, 4:4 8@DD@*4D@&">>Z, JR"FH84, H,R\ 4:4 4>Z,

*,L,8HZ, <@(JV4, B@&:4bH\ >" ^8FB:J"H"P4@>>J` BD4(@*>@FH\ B,D,>@F>@6 P4FH,D>Z.
;"FTH"$ &>,B:">@&ZN BD@&,D@8 4 4FBZH">46 2"&4F4H @H FH,B,>4 B@&D,0*,>4b B,D,>@F>@6

P4FH,D>Z 4:4 JNJ*T,>4b ,, F@FH@b>4b. AD4 ^H@< BD,*B@:"(",HFb BD@&,*,>4, B@ <,>\T,6

<,D, H,N BD@P,*JD, 8@H@DZ, BD,*JF<@HD,>Z BD@&,D8"<4 4 4FBZH">4b<4, BD@&@*4<Z<4

8"0*Z, *&" F B@:@&4>@6 (@*" & F@@H&,HFH&44 F HD,$@&">4b<4 BJ>8H" 6.7.2.19.5.

6.7.2.19.8 % N@*, &>JHD,>>,(@ 4 >"DJ0>@(@ @F<@HD" >,@$N@*4<@:

a) BD@&,D4H\ 8@DBJF >" 42Xb2&:,>4,, 8@DD@24`, "$D"24&>Z6 42>@F, &<bH4>Z,
*,L@D<"P4`, *,L,8HZ F&"D>ZN T&@& 4:4 :`$Z, *DJ(4, >,*@FH"H84, &8:`R"b

H,R\, 8@H@DZ, <@(:4 $Z F*,:"H\ 8@DBJF >,$,2@B"F>Z< *:b B,D,&@284;

b) BD@&,D4H\ HDJ$@BD@&@*, 8:"B">Z ( &,>H4:4), F4FH,<J @$@(D,&"/ @N:"0*,>4b 4

BD@8:"*84 >" BD,*<,H >":4R4b 8@DD@*4D@&">>ZN JR"FH8@& 4 BD@R4N >,*@FH"H8@&,
&8:`R"b H,R\, 8@H@DZ, <@(:4 $Z F*,:"H\ B,D,>@F>J` P4FH,D>J >,$,2@B"F>@6 *:b

>"B@:>,>4b, @B@D@0>,>4b 4:4 B,D,&@284;

c) J$,*4H\Fb & H@<, RH@ 2"04<>Z, JFHD@6FH&" 8DZT,8 :`8@& *,6FH&J`H 4FBD"&>@ 4

RH@ >, BD@4FN@*4H JH,R84 R,D,2 8DZT84 :`8@& 4:4 BD@8:"*84;

d) 2"<,>4H\ @HFJHFH&J`V4, 4:4 2"Hb>JH\ @F:"$:,>>Z, $@:HZ 4:4 ("684 >" :`$@<

L:">P,&@< F@,*4>,>44 4:4 (:JN@< L:">P,;

e) J$,*4H\Fb & H@<, RH@ &F, "&"D46>Z, JFHD@6FH&" 4 8:"B">Z >, 4<,`H 8@DD@244,
*,L@D<"P44 4 4>ZN B@&D,0*,>46 4:4 *,L,8H@&, 8@H@DZ, <@(:4 $Z B@<,T"H\ 4N

>@D<":\>@<J LJ>8P4@>4D@&">4`. )4FH">P4@>>Z, 2"B@D>Z, JFHD@6FH&" 4

F"<@2"8DZ&"`V4,Fb 2"B@D>Z, 8:"B">Z >,@$N@*4<@ BD4&,FH4 & *,6FH&4,, F H,<

RH@$Z J$,*4H\Fb & 4N 4FBD"&>@FH4;

f) @$:4P@&8J, ,F:4 H"8@&"b 4<,,HFb, BD@&,D4H\ & F@@H&,HFH&44 F 8D4H,D4b<4,
JFH">@&:,>>Z<4 BD,*BD4bH4,<- 42(@H@&4H,:,<;

g) J$,*4H\Fb & H@<, RH@ HD,$J,<"b <"D84D@&8" >" B,D,>@F>@6 P4FH,D>, b&:b,HFb

D"2$@DR4&@6 4 J*@&:,H&@Db,H F@@H&,HFH&J`V4< HD,$@&">4b<; 4

h) J$,*4H\Fb & H@<, RH@ 8"D8"F, @B@DZ 4 B@*X,<>Z, BD4FB@F@$:,>4b B,D,>@F>@6

P4FH,D>Z >"N@*bHFb & J*@&:,H&@D4H,:\>@< F@FH@b>44.
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6.7.2.19.9 AD@&,D84 4 4FBZH">4b, BD,*JF<@HD,>>Z, & BJ>8H"N 6.7.2.19.1,
6.7.2.19.3, 6.7.2.19.4, 6.7.2.19.5 4 6.7.2.19.7, *@:0>Z BD@&@*4H\Fb ^8FB,DH@<,
JH&,D0*,>>Z< 8@<B,H,>H>Z< @D(">@< 4:4 JB@:>@<@R,>>@6 4< @D(">42"P4,6, 4:4 &

BD4FJHFH&44 ^H@(@ ^8FB,DH". +F:4 4FBZH">4, B@* *"&:,>4,< &N@*4H & BD@(D"<<J BD@&,D@8 4

4FBZH">46, H@ BD4<,>b,HFb 4FBZH"H,:\>@, *"&:,>4,, J8"2">>@, >" H"$:4R8, F *">>Z<4,
BD48D,B:,>>@6 8 B,D,>@F>@6 P4FH,D>,. % N@*, 4FBZH">4b B@* *"&:,>4,< B,D,>@F>"b

P4FH,D>" BD@&,Db,HFb >" >":4R4, H,R4 & 8@DBJF,, HDJ$@BD@&@*, 4:4 @$@DJ*@&">44.

6.7.2.19.10 7"0*Z6 D"2, 8@(*" >" 8@DBJF, BD@42&@*bHFb D"$@HZ B@ D,2">4`, @$04(J

4:4 F&"D8,, @>4 *@:0>Z JH&,D0*"H\Fb 8@<B,H,>H>Z< @D(">@< 4:4 JB@:>@<@R,>>@6 4<

@D(">42"P4,6 F JR,H@< BD"&4: ^8FB:J"H"P44 ,<8@FH,6 &ZF@8@(@ *"&:,>4b, & F@@H&,HFH&44 F

8@H@DZ<4 $Z: 42(@H@&:,> ^H@H 8@DBJF. A@F:, @8@>R">4b D"$@H BD@&@*4HFb 4FBZH">4, B@*

*"&:,>4,< F 4FB@:\2@&">4,< B,D&@>"R":\>@(@ 4FBZH"H,:\>@(@ *"&:,>4b.

6.7.2.19.11 % F:JR", @$>"DJ0,>4b :`$@(@ @B"F>@(@ *,L,8H" B,D,>@F>"b P4FH,D>"

*@:0>" $ZH\ F>bH" F ^8FB:J"H"P44 4 &>@&\ *@BJV,>" 8 >,6 :4T\ B@F:, JFHD">,>4b *,L,8H"

4 BD@N@0*,>4b B@&H@D>ZN 4FBZH">46.

6.7.2.20 ;"D84D@&8";"D84D@&8"

6.7.2.20.1 7"0*"b B,D,>@F>"b P4FH,D>" *@:0>" $ZH\ F>"$0,>" 8@DD@24,JFH@6R4&@6

<,H"::4R,F8@6 H"$:4R8@6, BD@R>@ BD48D,B:,>>@6 8 B,D,>@F>@6 P4FH,D>, >" &4*>@< <,FH,,
:,(8@ *@FHJB>@< *:b 8@>HD@:b. +F:4 & F4:J JFHD@6FH&" B,D,>@F>@6 P4FH,D>Z H"$:4R8J

>,&@2<@0>@ BD@R>@ BD48D,B4H\ 8 8@DBJFJ, >" 8@DBJF, BD@FH"&:b,HFb <"D84D@&8",
F@*,D0"V"b B@ <,>\T,6 <,D, 4>L@D<"P4`, HD,$J,<J` BD"&4:"<4 ^8FB:J"H"P44 ,<8@FH,6

&ZF@8@(@ *"&:,>4b. =" H"$:4R8J >">@FbHFb F BD4<,>,>4,< <,H@*" TH"<B@&84 4:4 *DJ(@(@

">":@(4R>@(@ <,H@*" B@ <,>\T,6 <,D, J8"2">>Z, >40, F&,*,>4b.

EHD">" 42(@H@&:,>4b:

U EHD">" =@<,D !:\H,D>"H4&>Z, BD,*B4F">4b

N JH&,D0*,>4b JH&,D0*,>4b " !A"

="2&">4, 4:4 2>"8 BD,*BD4bH4b- 42(@H@&4H,:b

1"&@*F8@6 >@<,D

IB@:>@<@R,>>Z6 @D("> B@ JH&,D0*,>4` 8@>FHDJ8P44

C,(4FHD"P4@>>Z6 >@<,D &:"*,:\P"

'@* 42(@H@&:,>4b

AD"&4:" ^8FB:J"H"P44 ,<8@FH,6 &ZF@8@(@ *"&:,>4b, & F@@H&,HFH&44 F 8@H@DZ<4 42(@H@&:,>

8@DBJF
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3FBZH"H,:\>@, *"&:,>4, $"D/ 8A", <">@<,HD4R,F8@, 1/

;)C) $"D/ 8A", <">@<,HD4R,F8@,*

%>,T>,, D"FR,H>@, *"&:,>4, 2/ $"D/ 8A", <">@<,HD4R,F8@,*

C"FR,H>Z6 H,<B,D"HJD>Z6 4>H,D&": °E — °E

%<,FH4<@FH\ B@ &@*, BD4 20° E :4HD@&

%<,FH4<@FH\ B@ &@*, 8"0*@(@ @HF,8" BD4 20° E :4HD@&

)"H" B,D&@>"R":\>@(@ 4FBZH">4b B@* *"&:,>4,< 4 F&,*,>4b @ BD4FJHFH&@&"&T4N BD4

4FBZH">44 :4P"N

;)C) F4FH,<Z @$@(D,&"/ @N:"0*,>4b $"D/ 8A", <">@<,HD4R,F8@,*

;"H,D4":( Z) 8@DBJF" 4 FH">*"DH( Z) >" <"H,D4":( Z)

]8&4&":,>H>"b H@:V4>" *:b FH">*"DH>@6 FH":4 <<

?$:4P@&@R>Z6 <"H,D4": ( ,F:4 4<,,HFb)

)"H" 4 &4* B@F:,*>,(@( 4N) B,D4@*4R,F8@(@( 4N) 4FBZH">4b( 6)

;,FbP '@* 3FBZH"H,:\>@, *"&:,>4, $"D/ 8A",
<">@<,HD4R,F8@,*

7:,6<@ ^8FB,DH", BD@&@*4&T,(@ B@F:,*>,, 4FBZH">4, 4:4 BD4FJHFH&@&"&T,(@ BD4 ,(@

BD@&,*,>44

6.7.2.20.2 =,B@FD,*FH&,>>@ >" B,D,>@F>@6 P4FH,D>, 4:4 >" <,H"::4R,F8@6 H"$:4R8,,
BD@R>@ BD48D,B:,>>@6 8 B,D,>@F>@6 P4FH,D>,, J8"2Z&"`HFb F:,*J`V4, F&,*,>4b:

="2&">4, @B,D"H@D"

="4<,>@&">4, B,D,&@24<@(@ &,V,FH&" ( B,D,&@24<ZN &,V,FH&) 4 <"8F4<":\>"b FD,*>bb

@$X,<>"b H,<B,D"HJD", ,F:4 @>" &ZT, 50° E

1/ % <"D84D@&8, J8"2Z&",HFb 4FB@:\2J,<"b ,*4>4P" 42<,D,>4b.

2/ E<. BJ>8H 6.7.2.2.10.
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;"8F4<":\>@ D"2D,T,>>"b <"FF" $DJHH@ ( ;C;#) 8(

;"FF" B@D@0>,6 B,D,>@F>@6 P4FH,D>Z 8(

AD4<,R">4,AD4<,R">4,: % @H>@T,>44 4*,>H4L48"P44 B,D,&@24<ZN &,V,FH& F<. H"80, R"FH\ 5.

6.7.2.20.3 +F:4 B,D,>@F>"b P4FH,D>" F8@>FHDJ4D@&">" 4 JH&,D0*,>" *:b B,D,&@284 4

@$D"$@H84 & @H8DZH@< <@D,, H@ >" 4*,>H4L48"P4@>>@6 H"$:4R8, *@:0>" $ZH\ F*,:">"

>"*B4F\: " A+C+=?E=!a O3EG+C=! )9a ?G7CYG?'? ;?Ca".

AD,*:@0,>4bAD,*:@0,>4b, 8"F"`V4,Fb8"F"`V4,Fb @BD,*,:,>46@BD,*,:,>46 && D"2*,:,D"2*,:, 1.2.1 R"FH4R"FH4 1:

1. 32<,>4H\ @BD,*,:,>4, B,D,>@F>@6 P4FH,D>Z F:,*J`V4< @$D"2@<:

" A,D,>@F>"bA,D,>@F>"b P4FH,D>"P4FH,D>"" @2>"R",H P4FH,D>J *:b F<,T">>ZN B,D,&@2@8, 4<,`VJ` &<,FH4<@FH\

$@:,, 450 :4HD@& 4 4FB@:\2J,<J` *:b B,D,&@284 &,V,FH& 8:"FF@& 3-9 :4$@ >,@N:"0*,>>ZN

4:4 @N:"0*,>>ZN ("2@& 8:"FF" 2. 7@DBJF B,D,>@F>@6 P4FH,D>Z @F>"V,> F,D&4F>Z< 4

8@>FHDJ8P4@>>Z< @$@DJ*@&">4,<, >,@$N@*4<Z< *:b B,D,&@284 @B"F>ZN &,V,FH&".

2. %8:`R4H\ F:,*J`V,, @BD,*,:,>4, ;)C) ( <"8F4<":\>@ *@BJFH4<@, D"$@R,, *"&:,>4,):

" ;"8F4<":\>@;"8F4<":\>@ *@BJFH4<@,*@BJFH4<@, D"$@R,,D"$@R,, *"&:,>4,*"&:,>4, ( ;)C);)C)) " @2>"R",H *"&:,>4,, B@ <,>\T,6 <,D,

D"&>@, >"4$@:\T,<J 42 F:,*J`V4N *&JN 2>"R,>46, 42<,D,>>ZN & &,DN>,6 R"FH4 8@DBJF"

P4FH,D>Z, >"N@*bV,6Fb & D"$@R,< F@FH@b>44:

a) <"8F4<":\>@(@ ^LL,8H4&>@(@ <">@<,HD4R,F8@(@ *"&:,>4b, *@BJFH4<@(@ & 8@DBJF,

&@ &D,<b >":4&" 4:4 F:4&"; 4:4

b) <"8F4<":\>@(@ ^LL,8H4&>@(@ <">@<,HD4R,F8@(@ *"&:,>4b, >" 8@H@D@, D"FFR4H">

8@DBJF 4 8@H@D@, *@:0>@ F@FH"&:bH\ >, <,>\T, FJ<<Z:

i) "$F@:`H>@(@ *"&:,>4b B"D@& ( & $"D"N) &,V,FH&" BD4 65°C 2"

&ZR,H@< 1 $"D"; 4

ii) B"DP4":\>@(@ *"&:,>4b ( & $"D"N) &@2*JN" 4:4 *DJ(4N ("2@& &

BD@FHD">FH&, >"* JD@&>,< &,V,FH&", @BD,*,:b,<@(@ >" @F>@&,

<"8F4<":\>@6 H,<B,D"HJDZ >,2"B@:>,>>@(@ @$X,<" & 65°C 4

D"FT4D,>4b 04*8@6 L"2Z & D,2J:\H"H, B@&ZT,>4b FD,*>,6 @$X,<>@6

H,<B,D"HJDZ >" t T - t f (t f = H,<B,D"HJD" >"B@:>,>4b,
F@FH"&:b`V"b @$ZR>@ 15°C; t T = 50°C, <"8F4<":\>"b FD,*>bb

@$X,<>"b H,<B,D"HJD").

-----


