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A/AC.105/734

I. %&,*,>4,%&,*,>4,

1. =" F&@,6 F@D@8 &H@D@6 F,FF44 7@<4H,H B@ 4FB@:\2@&">4` 8@F<4R,F8@(@ BD@FHD">FH&"
& <4D>ZN P,:bN B@FH">@&4:1, RH@ ="JR>@-H,N>4R,F8@<J B@*8@<4H,HJ >" ,(@ F@D@8 F,*\<@6
F,FF44 F:,*J,H D"FF<@HD,H\ <,0*J>"D@*>Z, "FB,8HZ BD4<,>,>4b FH">*"DH@& ;,0*J>"D@*>@(@
F@`2" ^:,8HD@F&b24 (;E]) 4 D,8@<,>*"P44 ;,0"(,>HF8@(@ 8@@D*4>"P4@>>@(@ 8@<4H,H" B@
8@F<4R,F8@<J <JF@DJ (;77;), 8"F"`V4,Fb J*":,>4b FBJH>48@&, >"N@*bV4NFb >"
(,@F4>ND@>>@6 @D$4H,, B@ @8@>R">44 4N FD@8" F:J0$Z. ?> D,8@<,>*@&": H"80,
E,8D,H"D4"HJ & P,:bN F@*,6FH&4b D"FF<@HD,>4` ^H@(@ &@BD@F" A@*8@<4H,H@< B@*(@H@&4H\
F@@H&,HFH&J`V4, *">>Z, @ 8@F<4R,F84N @$X,8H"N, >"N@*bV4NFb >" (,@F4>ND@>>@6 @D$4H,.

2. ="FH@bV46 *@8:"* $Z: B@*(@H@&:,> E,8D,H"D4"H@< &@ 4FB@:>,>4, BD@F\$Z7@<4H,H".
)@8:"* &8:`R",H 4>L@D<"P4`, B@:JR,>>J` @H 7">"*F8@(@ 8@F<4R,F8@(@ "(,>HFH&" (77!),
="P4@>":\>@(@ P,>HD" 8@F<4R,F84N 4FF:,*@&">46 (7=+E), KD">P4b, +&D@B,6F8@6
@D(">42"P44 B@ ^8FB:J"H"P44 <,H,@D@:@(4R,F84N FBJH>48@& (+%;+GE!G) 4 3>H,:F"H.
E,8D,H"D4"H &ZD"0",H BD42>"H,:\>@FH\ 3>FH4HJHJ "FHD@>@<44 Q,TF8@6 "8"*,<44 >"J8,
Q,TF8"b C,FBJ$:48", +&D@B,6F8@<J P,>HDJ 8@F<4R,F84N @B,D"P46 (+E?7) +&D@B,6F8@(@
8@F<4R,F8@(@ "(,>HFH&" (+7!) & )"D<TH"*H,,',D<">4b,4O,>HDJ 8@F<4R,F84N 4FF:,*@&">46
4<. )0@>F@>" ="P4@>":\>@(@ JBD"&:,>4b B@ "^D@>"&H48, 4 4FF:,*@&">4` 8@F<4R,F8@(@
BD@FHD">FH&" (=!E!) & (. M\`FH@>,E@,*4>,>>Z,SH"HZ!<,D484, 2" @8"2">>J` 4<4 P,>>J`
B@<@V\ & B@*(@H@&8, >"FH@bV,(@ *@8:"*".

II. EH">*"DHZEH">*"DHZ 44 D,8@<,>*"P44D,8@<,>*"P44 B@B@ J*":,>4`J*":,>4` FBJH>48@&FBJH>48@&, >"N@*bV4NFb>"N@*bV4NFb
>">" (,@F4>ND@>>@6(,@F4>ND@>>@6 @D$4H,@D$4H,

3. % 80-, (@*Z & B@&,FH8J *>b ;E] $Z: &>,F,> &@BD@F @$ J*":,>44 FBJH>48@& B@
@8@>R">44 4N FD@8" F:J0$Z 4 FJB,DF4>ND@>>ZN @D$4H"N 2"N@D@>,>4b. % 1986(@*J
;,0*J>"D@*>Z6 8@>FJ:\H"H4&>Z6 8@<4H,H ;E] B@ D"*4@R"FH@H"< (;77C) B,D,*":
&@BD@F 34.4 4FF:,*@&"H,:\F8@6 (DJBB, 4, F H,< RH@$Z @>" D"FF<@HD,:" T,FH\ &@BD@F@&,
F&b2">>ZN F &@2<@0>@FH\` L424R,F8@(@ >"DJT,>4b JF:@&46 ^8FB:J"H"P44 8@F<4R,F84N
"BB"D"H@& >" (,@F4>ND@>>@6 2,<>@6 @D$4H, ('1?) 4 4N J*":,>4,< F '1?. A@F:, <>@(@:,H>,6
D"$@HZ B@ F$@DJ L"8H@& 4 @$FJ0*,>4` >"JR>ZN "FB,8H@& ;E] BD4T,: 8 &Z&@*J, RH@ >"2D,:"
>,@$N@*4<@FH\ @FJV,FH&:,>4b >,8@H@DZN<,D B@ @(D">4R,>4` R4F:" FBJH>48@&,>"N@*bV4NFb
>" (,@F4>ND@>>@6 @D$4H,.

4. #Z:4 D,8@<,>*@&">Z, & R"FH>@FH4, F:,*J`V4, <,DZ2:

") &@ &D,<b D"2<,V,>4b FBJH>48" >" (,@FH"P4@>"D>@6 @D$4H, ('E?) &@2<@0>@FH\
2"F@D,>4b @D$4HZ *@:0>" F&@*4H\Fb 8 <4>4<J<J;

b) F:,*J,H BD,*BD4>4<"H\ &F, D"2J<>Z, JF4:4b *:b J8@D"R4&">4b FD@8@&
BD,$Z&">4b @$X,8H@& 8@F<4R,F8@(@ <JF@D" >" B,D,N@*>@6 @D$4H,;

F) FBJH>48, >"N@*bV46Fb >" (,@FH"P4@>"D>@6 @D$4H,, F:,*J,H B@ @8@>R">44 FD@8"
,(@ ^8FB:J"H"P44, B,D,&@*4H\ >" FJB,DF4>ND@>>J` @D$4HJ 2"N@D@>,>4b, >, B,D,F,8"`VJ`Fb
F 'E?, *@ B@:>@(@ 42D"FN@*@&">4b ,(@ H@B:4&";

d) B,D,&@* >" @D$4HJ 2"N@D@>,>4b F:,*J,H @FJV,FH&:bH\ F @F@$@6
BD,*@FH@D@0>@FH\`, F H,< RH@$Z >, *@BJF8"H\ B@b&:,>4b B@<,N & D"*4@R"FH@H>@< *4"B"2@>,,
BD4<,>b,<@< *,6FH&J`V4<4 FBJH>48"<4;
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,) >"FH@bV,, BD4<,R">4, F:,*J,H D"FF<"HD4&"H\ R"FH\` *">>@6 D,8@<,>*"P44:
">,@$N@*4<@ BD@&@*4H\ *":\>,6T4, 4FF:,*@&">4b F P,:\` @BD,*,:,>4b B@>bH4b
^LL,8H4&>@6 @D$4HZ 2"N@D@>,>4b".

5. 7 <@<,>HJ @BJ$:48@&">4b D,8@<,>*"P44 ;E] F&ZT, 90 8@F<4R,F84N "BB"D"H@& J0,
$Z:@ B,D,&,*,>@ F 'E? >" <>@0,FH&@ *DJ(4N @D$4H J*":,>4b B@ BD4<,DJ 3>H,:F"H, 8@H@DZ6
F@2*": B@*@$>Z6 BD,P,*,>H & 1977(@*J. % >"R":, 80-N (@*@& 3>H,:F"H JH&,D*4: *:b F,$b
B@:4H48J B,D,&@*" >,*,6FH&J`V4N 8@F<4R,F84N "BB"D"H@& >" @D$4HZ &ZF@H@6 @H 40*@ 50 8<
&ZT, '1?, @*>"8@ *,FbH4:,H4, FBJFHb ^H@H BD,*,: $Z: J&,:4R,> *@ <4>4<":\>@6 &ZF@HZ
150 8< (F<. (:"&J III).

6. M@Hb ;E] >, *"&": FB,P4":\>@6 D,8@<,>*"P44 @H>@F4H,:\>@ B"D"<,HD@& 8@>8D,H>@6
FJB,DF4>ND@>>@6 @D$4HZ J*":,>4b (2"N@D@>,>4b), B@*(@H@&:,>>@, 4< @BD,*,:,>4, 'E? "8"8
FD,*>46 D"*4JF & 42 164±3008< & >"BD"&:,>44 15 (D"*JF@& F,&,D>@6 4 `0>@6 T4D@HZ"
HD,$@&":, RH@$Z <4>4<":\>Z6 B,D4(,6 @D$4HZ J*":,>4b F@FH"&:b: 300 8< 4 >"N@*4:Fb &ZT,
'E?3.

7. =" *&,>"*P"H@< 2"F,*">44 ;77;, BD@N@*4&T,< & M\`FH@>, & <"DH, 1995(@*",
BJ>8H 12.6BD4>bH@(@ D,T,>4b $Z: B,D,*"> C"$@R,6 (DJBB, 4 (E<b(R,>4, B@F:,*FH&46), F H,<
RH@$Z @> D"FF<@HD,: D,8@<,>*"P4` ;E] @H 1993(@*" & @H>@T,>44 @D$4H J*":,>4b
8@F<4R,F84N "BB"D"H@& F 'E?. A@F:, B@*D@$>@(@ @$FJ0*,>4b >"JR>ZN &@BD@F@& ;77;, &
8@H@D@< BD,*FH"&:,>Z &,*JV4, 8@F<4R,F84, "(,>HFH&" <4D", BD4>b: 8@>F,>FJF@< >@&J`
L@D<J:4D@&8J & @H>@T,>44 @BD,*,:,>4b <4>4<":\>@6 &ZF@HZ @D$4H J*":,>4b >" @F>@&,
R,H8@ @BD,*,:,>>ZN L"8H@D@&4.

8. % D,8@<,>*"P44 ;77; $Z:@ BD42>">@, RH@ "$F@:`H>@, $@:\T4>FH&@ (F&ZT,
97 BD@P,>H@&) 8@F<4R,F84N "BB"D"H@& >"N@*4HFb >" 'E? F B,D4(,,< 4 "B@(,,< & BD,*,:"N
75 8< 'E?. 7D@<, H@(@, D"6@>Z 8@F<@F", BD@FH4D"`V4,Fb >" 125 8< B@ @$, FH@D@>Z @H ^H@6
^8FB:J"H4DJ,<@6 2@>Z, >,@$N@*4<Z & 8"R,FH&, 8@D4*@D@& J&@*" FBJH>48@&, F H,< RH@$Z
4<,H\ &@2<@0>@FH\ *:b B,D&@>"R":\>@(@ &Z&@*" 7! >" @D$4HJ 4 *:b ,(@ B@F:,*J`V4N
B,D,<,V,>46. ):b H@(@ RH@$Z 4F8:`R4H\ B,D,F,R,>4, &,DN>,6 ^8FB:J"H"P4@>>@6 2@>Z 4
8@D4*@D" B,D,<,V,>46 F @D$4H"<4 J*":,>4b, $Z:4 JFH">@&:,>Z $JL,D>Z, 2@>Z & 35 8< 4
10-2008<, B@2&@:b`V4, 8@<B,>F4D@&"H\ &@2<JV,>4b @D$4HZ, &Z2Z&",<Z, F@@H&,HFH&,>>@
(D"&4H"P4@>>Z<4 F4:"<4 4 F@:>,R>@6 D"*4"P4,6. )",HFb F:,*J`V"b JBD@V,>>"b L@D<J:":

= = 235 + 1000N ER N A/m,

(*, = BD,*FH"&:b,H F@$@6 <4>4<":\>J` &ZF@HJ B,D4(,b @D$4HZ J*":,>4b &ZT, 'E? &
84:@<,HD"N, ER - 8@^LL4P4,>H *"&:,>4b F@:>,R>@6 D"*4"P44 (&,:4R4>" 8@H@D@(@ @$ZR>@
F@FH"&:b,H B@Db*8" 1-2), A - FD,*>bb &,:4R4>" B:@V"*4 F,R,>4b 4 m - <"FF" FBJH>48".
?HF`*" F:,*J,H, RH@ *:b 7!, 4<,`V,(@ A/m B@Db*8" 0,01 m2/8(, <4>4<":\>"b &,:4R4>"
B,D4(,b @D$4HZ J&@*" *@:0>" F@FH"&:bH\ 2458< >"* 'E?, " *:b 7! F <"FF@6 0,10 m2/8( 4CR=2 -
435 8<.

III. AD4<,DZAD4<,DZ B@:4H484B@:4H484 && @H>@T,>44@H>@T,>44 J*":,>4bJ*":,>4b 7!7! FF 'E?'E?

9. % P,:bN B@*(@H@&84 >"FH@bV,(@ *@8:"*" E,8D,H"D4"H @$D"H4:Fb 8 @B,D"H@D"<
FBJH>48@& F BD@F\$@6 BD,*@FH"&4H\ 4>L@D<"P4` @$ 4N @$V,6 B@:4H48,, 8"F"`V,6Fb
J*":,>4b FBJH>48@& F 'E?, 4 @ F@FH@b>44 ^8FB:J"H4DJ,<ZN 4<4 7! & D"6@>, 'E?. =40,
BD4&@*4HFb @F>@&>@, F@*,D0">4, B@:JR,>>ZN @H&,H@&.
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A. 3>H,:F"H3>H,:F"H

10. 3>H,:F"H BD4*,D04&",HFb F&@,6 F@$FH&,>>@6 B@:4H484 4 BD@P,*JD >"*:,0"V,(@
J*":,>4b F @D$4HZ "@HD"$@H">>ZN" FBJH>48@& 4 >,*@BJV,>4b @$D"2@&">4b 8@F<4R,F8@(@
<JF@D". =40, BD4&@*bHFb *,6FH&J`V4, BD4>P4BZ 4 BD@P,*JDZ @$V4N B@*N@*@& 8
8@>FHDJ4D@&">4` FBJH>48@&, @B,D"P4b< B@ 2"BJF8J, ^8FB:J"H"P44 FBJH>48@&, ">@<":\>Z<
F4HJ"P4b< >" FBJH>48"N 4 &Z&@*J FBJH>48@& 42 ^8FB:J"H"P44:

1. ?$V4,?$V4, BD4>P4BZBD4>P4BZ 8@>FHDJ4D@&">4b8@>FHDJ4D@&">4b FBJH>48@&FBJH>48@&

% *@8J<,>H"P44 3>H,:F"H B@ D"2D"$@H8, FBJH>48@& J8"2Z&"`HFb 8@>8D,H>Z,
BD@,8H>@-8@>FHDJ8H@DF84, D,T,>4b, BD42&">>Z, F&@*4H\ 8 <4>4<J<J JH,R8J
@HD"$@H">>ZN ("2@& 4 @$D"2@&">4, 8@F<4R,F8@(@ <JF@D" & N@*, D"2<,V,>4b 7! >"
@D$4H"N J&@*" 4 <">,&D@& >" @D$4H,.

3>H,:F"H 4FB@:\2J,H H"84, BD@,8H>@-8@>FHDJ8H@DF84, D,T,>4b FBJH>48@&, 8@H@DZ,
@$,FB,R4&"`H F"<@42@:bP4` 4 >, *@BJF8"`H @$D"2@&">4b @D$4H":\>@(@ <JF@D".

EBJH>484 @$@DJ*J`HFb B@ &@2<@0>@FH4 42<,D4H,:\>Z<4 BD4$@D"<4, B@<@("`V4<4
@BD,*,:bH\ JF:@&4b, 8@(*" 2"8">R4&",HFb H@B:4&@.

2. ?B,D"P44?B,D"P44 2"BJF8"2"BJF8"

E 7@F<4R,F84< 8@<">*@&">4,< E@,*4>,>>ZN SH"H@& B@**,D04&",HFb B@FH@b>>Z6
8@>H"8H. 3>H,:F"H BD,*@FH"&:b,H 4>L@D<"P4` @ 2"BJF8, 4 B"D"<,HDZ @D$4HZ B@
2"BD@FJ.

3. ]8FB:J"H"P4b]8FB:J"H"P4b FBJH>48@&FBJH>48@&

%,*,HFb B@*D@$>Z6 JR,H 2"B"F@& H@B:4&", & H@< R4F:, D,(4FHD"P4b &F,N &ZB@:>b,<ZN
<">,&D@&. ):b D"FR,H" B@HD,$:,>4b H@B:4&" 4 BD@(>@24D@&">4b ,(@ @FH"H8@&
4FB@:\2J`HFb <"H,<"H4R,F84, <@*,:4. ]H4 <@*,:4 B@FH@b>>@ @$>@&:b`HFb >" @F>@&,
B@:,H>ZN *">>ZN.

3FB@:\2J,<Z6 8@^LL4P4,>H 2"B"F" H@B:4&" B@2&@:b,H J*,D04&"H\ D,2,D&Z H@B:4&"
>" $@DHJ 7! & @BD,*,:,>>ZN BD,*,:"N 4 ("D">H4D@&"H\ F4HJ"P4`, BD4 8@H@D@6
FBJH>484 >, @FH"`HFb >" @D$4H, & $,FB@<@V>@< B@:@0,>44.

3FB@:\2J`HFb <>@(@R4F:,>>Z, >"2,<>Z, FH">P44 *:b @HF:,04&">4b FBJH>48@& 4
JBD"&:,>4b 4<4 F H,<, RH@$Z @$,FB,R4H\ B@:>@<"FTH"$>@, *J$:4D@&">4, & N@*,
@FJV,FH&:,>4b <">,&D@& >" @D$4H, 4:4 RD,2&ZR"6>ZN F4HJ"P46.

EBJH>48@&"b H,:,<,HD4b B@FH@b>>@ 8@>HD@:4DJ,HFb 4 F@B@FH"&:b,HFb F 2"*">>Z<4
BD,*,:"<4. % F:JR", ">@<":\>ZN F4HJ"P46 B@ F4(>":"< HD,&@(4 8 D"$@H,
B@*8:`R"`HFb >"2,<>Z, (DJBBZ FB,P4":4FH@&.

=" &F,N FBJH>48"N B@FH@b>>@ 8@>HD@:4DJ`HFb F@FH@b>4, "88J<J:bH@D>ZN $"H"D,6 4
D"$@H" F4:@&ZN B@*F4FH,<. IFH">@&:,>Z BD@P,*JDZ BD4&,*,>4b & *,6FH&4,
RD,2&ZR"6>ZN <,D *:b "F>bH4b >"(DJ284" & H,N F:JR"bN, 8@(*" B@>40",HFb <@V>@FH\
$"H"D,6 4:4 &@2>48"`H BD@$:,<Z & F4:@&@6 F,H4.

C"2D"$@H">Z B:">Z 4 BD@P,*JDZ *:b D,"(4D@&">4b >" RD,2&ZR"6>Z, F4HJ"P44:
@D(">42@&">@ B@FH@b>>@, *,0JDFH&@ F@HDJ*>48@& 4>0,>,D>@-H,N>4R,F8@(@ F@FH"&",
*"`V4N >,2"<,*:4H,:\>Z, 8@>FJ:\H"P44 B@ H,:,L@>J >" 8DJ(:@FJH@R>@6 @F>@&,.
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3>H,:F"H DJ8@&@*FH&J,HFb FH">*"DH>Z<4 BD@H@8@:"<4 &@ &D,<b @FJV,FH&:,>4b
<">,&D@& >" @D$4H, 4 8@@D*4>4DJ,H &F, &4*Z *,bH,:\>@FH4 F *DJ(4<4
&:"*,:\P"<4/@B,D"H@D"<4 FBJH>48@&.

4. !>@<":\>Z,!>@<":\>Z, F4HJ"P44F4HJ"P44 >">" FBJH>48"NFBJH>48"N

% F@@H&,HFH&44 F B:">"<4 >" F:JR"6 RD,2&ZR"6>ZN F4HJ"P46 :`$@6 FBJH>48, 8@H@D@<J
(D@24H @B"F>@FH\ 2"FHDbH\ >" (,@F4>ND@>>@6 @D$4H":\>@6 *J(,, >,<,*:,>>@ J&@*4HFb
>" $@:,, &ZF@8J` @D$4HJ 4 42 ^8FB:J"H"P44. AD"&@ BD4>4<"H\ H"8@, D,T,>4, 4<,,H
*4D,8H@D @H*,:" FBJH>48@&@6 4>0,>,D>@6 B@**,D084 4 BD@P,FF@&; >48"84N *DJ(4N
F@(:"F@&">46 4:4 F">8P46 >, HD,$J,HFb.

5. %Z&@*%Z&@* FBJH>48@&FBJH>48@& 4242 ^8FB:J"H"P44^8FB:J"H"P44

AD4 &Z&@*, FBJH>48@& 42 ^8FB:J"H"P44 &F, @>4 B,D,&@*bHFb & D,04< $,2@B"F>@(@
B"FF4&>@(@ LJ>8P4@>4D@&">4b. ]H@H D,04< &8:`R",H D"2(,D<,H42"P4` 4 BD@*J&8J
H@B:4&>ZN F4FH,< 8"8 R"FH\ <,D@BD4bH46 B@ B,D,&@*J 7! >" $@:,, &ZF@8J` @D$4HJ,
D"2Db*8, "88J<J:bH@D>ZN $"H"D,6 4 @H8:`R,>4` &F,N D"*4@B,D,*"`V4N JFHD@6FH&,
F H,< RH@$Z 4F8:`R4H\ &@2<@0>@FH\ B@b&:,>4b B@<,N *:b :`$ZN *DJ(4N
&:"*,:\P,&/@B,D"H@-D@& FBJH>48@&.

% @H>@T,>44 @HF:J04&T4N F&@6 FD@8 FBJH>48@& F@ND">b,HFb *@FH"H@R>Z6 D,2,D&
H@B:4&" *:b J&@*" 4N >" @D$4HJ &ZF@H@6 8"8 <4>4<J< 150 8< >"* (,@F4>ND@>>@6
@D$4H@6. ]H@H <">,&D, 8"8 BD"&4:@, &ZB@:>b,HFb >" <>@(@FHJB,>R"H@6 @F>@&, &
H,R,>4, >,F8@:\84N *>,6, RH@ ("D">H4DJ,H &ZN@* >" N@D@TJ` B"D8@&@R>J` @D$4HJ.
QH@ 8"F",HFb >@&ZN FBJH>48@&, H@ >"R4>"b F 2"BJF8" "3>H,:F"H-VI" <4>4<":\>"b
&ZF@H" *:b &Z&@*" 42 ^8FB:J"H"P44 FBJH>48@& JFH">@&:,>" & 300 8<. % F4:J
8@>F,D&"H4&>@6 @P,>84 2"B"F@& H@B:4&" 3>H,:F"H, 8"8 BD"&4:@, J&@*4H F&@4 FBJH>484
B@F:, BD,8D"V,>4b 4N ^8FB:J"H"P44 >" $@è:\T4, &ZF@HZ B@ FD"&>,>4` F
2"B:">4D@&">>Z<4.

B. 7">"*F8@,7">"*F8@, 8@F<4R,F8@,8@F<4R,F8@, "(,>HFH&@"(,>HFH&@

11. % ^H@6 F&b24 7">"*" >, 4<,,H @L4P4":\>@6 B@:4H484 & @H>@T,>44 J*":,>4b 7! F
'E?. ?*>"8@ FR4H",HFb, RH@ *@$D@F@&,FH>Z6 B@*N@* 8 8@<<,DR,F8@6 *,bH,:\>@FH4 HD,$J,H
BD@&,*,>4b 2"V4H>ZN <,D@BD4bH46 F P,:\` @ND">Z >Z>,T>4N 4 $J*JV4N 8@F<4R,F84N
"BB"D"H@& 4 &Z$@D" F@@H&,HFH&J`V4N @D$4H":\>ZN B@:@0,>46BJH,< J*":,>4b @HF:J04&T4N
F&@6 FD@8 8@F<4R,F84N @$X,8H@&. 7">"*F846 8@F<4R,F846 @B,D"H@D - G,:,F"H, 8"8 BD"&4:@,
2"*",H @D$4HJ J*":,>4b >" &ZF@H, 300 8<, @*>"8@ *@FH40,>4, 2"*">>@6 &,:4R4>Z
@BD,*,:b,HFb *,6FH&4,< H,N>4R,F84N L"8H@D@&.

12. C,2J:\H4DJ`V"b &,:4R4>" @D$4HZ, >" 8@H@DJ` J&@*bHFb @HD"$@H"&T4, FBJH>484, 8"8
BD"&4:@, $Z&",H &F,(*" B@:@04H,:\>@6, @*>"8@ & Db*, F:JR",& @>" F@FH"&:b,H <,>,, 300 8<
(F<. H"$:4PZ & BD4:@0,>44). EBJH>48 8">"*F8@(@ BD"&4H,:\FH&" "CTS/',D<,F" (1976-004A),
8@H@DZ< G,:,F"H >, JBD"&:b:, B,D&@>"R":\>@ $Z: D"2<,V,> >" @D$4H,, >"N@*bV,6Fb >"
116 (D"*JF@& 2"B"*>@6 *@:(@HZ, " 2"H,< B,D,&,*,> >" @D$4HJ & 142 (D"*JF" *:b BD@&,*,>4b
Db*" ^8FB,D4<,>H@& F@&<,FH>@ F !&FHD":4,6. 7@>HD@:\ >"* FBJH>48@< $Z: JHD"R,>
29 >@b$Db 1979(@*" 4<,>>@ >" ^H@6 @D$4H,. % D,2J:\H"H, ^H@H 7! >, J*":@F\ B,D,&,FH4 >"
@D$4HJ J*":,>4b.
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C. ="P4@>":\>Z6="P4@>":\>Z6 P,>HDP,>HD 8@F<4R,F84N8@F<4R,F84N 4FF:,*@&">464FF:,*@&">46

13. KD">PJ2F8@, 8@F<4R,F8@, "(,>HFH&@ 7=+E J*,:b,H @F>@&>@, &>4<">4, D"FT4D,>4`
2>">46 @ F:@04&T,6Fb & >"FH@bV,, &D,<b F4HJ"P44 & F&b24 F 2"F@D,>4,< 8@F<@F" 4 F@2*">4`
LD">PJ2F8@(@ FH">*"DH", 8@H@DZ< <@(:4 $Z DJ8@&@*FH&@&"H\Fb DJ8@&@*4H,:4 8@F<4R,F84N
BD@,8H@& F P,:\` J<,>\T,>4b <"FTH"$@& D4F8". QH@ 8"F",HFb FBJH>48@&, >"N@*bV4NFb >"
(,@F4>ND@>>@6 @D$4H,, H@ >"R4>"b F 1983(@*" 7=+E BD4<,>b,H <,DZ B@ J&@*J
8@>HD@:4DJ,<ZN 4< FBJH>48@& F @D$4HZ 2" 4F8:`R,>4,< H,N FBJH>48@&, 8@>HD@:\ >"*
8@H@DZ<4 $Z: JHD"R,> & N@*, D"$@R,(@ B@:,H" (>"BD4<,D, "G,:,8@<-1B", 1985-035B).7=+E
J0, BD4>b: D,8@<,>*"P4`;77; & @H>@T,>44 JFH">@&:,>4b <4>4<":\>@6 &ZF@HZ @D$4HZ
J*":,>4b *:b (,@FH"P4@>"D>ZN FBJH>48@&. A,D,R,>\ &Z&,*,>>ZN 42 ^8FB:J"H"P44 FBJH>48@&
&8:`R,> & H"$:4PZ, F@*,D0"V4,Fb & BD4:@0,>44.

D. +&D@B,6F8@,+&D@B,6F8@, 8@F<4R,F8@,8@F<4R,F8@, "(,>HFH&@"(,>HFH&@

14. I0, & 1979(@*J +&D@B,6F8@, 8@F<4R,F8@, "(,>HFH&@ (+7!) 2">b:@F\ 4FF:,*@&">4,<
D4F8" FH@:8>@&,>46 >" (,@FH"P4@>"D>@6 @D$4H, 4 BD,*:@04:@ 4FB@:\2@&"H\ @D$4HJ J*":,>4b
F P,:\` 2"V4HZ *,6FH&J`V4N (,@FH"P4@>"D>ZN FBJH>48@&. A,D&Z< FBJH>48@< +7!,
8@H@DZ6 $Z: J*":,> F (,@FH"P4@>"D>@6 @D$4HZ & b>&"D, 1984(@*", FH": FBJH>48 GEOS-2
(1978-071A). % 1989(@*J $Z:4 FL@D<J:4D@&">Z P,:4 +7! & @$:"FH4 <,D $@D\$Z F
2"F@D,>4,< 8@F<@F", 8@H@DZ, 2"H,< $Z:4 @*@$D,>Z ,(@ E@&,H@<. C,R\ T:" @ B@:4H48, J&@*"
(,@FH"P4@>"D>ZN FBJH>48@& B@ @8@>R">44 4N FD@8" ^8FB:J"H"P44 >" @D$4HJ, D"FB@:@0,>>J`
>" &ZF@H, >, <,>,, 300 8< >"* (,@FH"P4@>"D>@6 @D$4H@6. % CJ8@&@*FH&, +7! B@ <,D"<
$@D\$Z F 2"F@D,>4,< 8@F<@F" F@*,D04HFb D,8@<,>*"P4b ;77; & @H>@T,>44 B,D,&@*"
(,@FH"P4@>"D>ZN FBJH>48@& >" *DJ(J` @D$4HJ B@ @8@>R">44 FD@8" 4N ^8FB:J"H"P44. %
H"$:4P"N, BD4:"(",<ZN 8 >"FH@bV,<J *@8J<,>HJ, BD,*FH"&:,> B,D,R,>\ FBJH>48@&, J*":,>>ZN
F 'E?. %F:,*FH&4, >,4FBD"&>@FH4 FBJH>48 "?:4<B-1" (1989-053A) J*":@F\ B,D,&,FH4 >"
*DJ(J` @D$4HJ, >"N@*bVJ`Fb >40, (,@FH"P4@>"D>@6 @D$4HZ.

E. +%;+GE!G+%;+GE!G

15. % F@@H&,HFH&44 F @$V,BD4>bH@6 BD"8H48@6 +%;+GE!G B@ &@2<@0>@FH4 B,D,&@*4H
>,LJ>8P4@>4DJ`V4, 8@F<4R,F84, "BB"D"HZ F (,@FH"P4@>"D>@6 @D$4H":\>@6 *J(4.
),bH,:\>@FH\ +%;+GE!G & ^H@6 @$:"FH4 >, D,(J:4DJ,HFb @L4P4":\>@ BD4>bH@6 B@:4H48@6,
>@ & P,:@< >"BD"&:,>" >" F:,*@&">4, >"4:JRT4< &4*"< BD"8H484, F@$:`*",<Z< *DJ(4<4
@B,D"H@D"<4 FBJH>48@&. % BD4:"(",<ZN H"$:4P"N F@*,D04HFb B,D,R,>\ FBJH>48@&,
J*":,>>ZN F 'E?.

IV. E4HJ"P4bE4HJ"P4b &@8DJ(&@8DJ( (,@FH"P4@>"D>@6(,@FH"P4@>"D>@6 @D$4HZ@D$4HZ

16. % BD4:@0,>44 & &4*, P4LD 4 H"$:4P BD,*FH"&:,>" F4HJ"P4b & D"6@>, (,@FH"P4@>"D>@6
@D$4HZ B@ F@FH@b>4` >" 1 4`:b 1999(@*". =" *4"(D"<<"N 1 4 2 4 & H"$:4P, 1,
BD,*@FH"&:,>>ZN 7@F<4R,F84< P,>HD@< 4<. )0@>F@>" (=!E!), BD4&@*4HFb R4F:,>>@FH\
8@F<4R,F84N "BB"D"H@&, &,DN>4N FHJB,>,6 D"8,H->@F4H,:,6 4 F@&,DT,>>ZN<">,&D@& B@ J&@*J
@HF:J04&T4N F&@6 FD@8 F:J0$Z FBJH>48@& (?EE). E 1963B@ 1999(@*Z & D"6@> 'E? $Z:@
2"BJV,>@ 573 8@F<4R,F84N "BB"D"H" 4 B@RH4 200 &,DN>4N FHJB,>,6. 7 F,D,*4>, 1999(@*"
R4F:@ ^8FB:J"H4DJ,<ZN >" 'E? 8@F<4R,F84N "BB"D"H@& F@FH"&:b,H BD4$:424H,:\>@ 270,
BD4R,< F&ZT, 160 8@F<4R,F84N "BB"D"H@& $Z:@ J*":,>@ F 'E?. )">>Z, @ <">,&D"N EOL,
,F:4 H"8@&Z, 4<,`HFb, *"`HFb & H"$:4P"N 2-5.
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17. G"$:4PZ 2-5 @F>@&Z&"`HFb >" *@8J<,>H, "Classification of geostationary objects, Issue 1",
@BJ$:48@&">>@< +E?7 & "&(JFH, 1999(@*", BD4R,< ^H4 *">>Z, BD@&,D,>Z 4 F8@DD,8H4D@&">Z
F B@<@V\` 4>L@D<"P44, B@:JR,>>@6 42 *DJ(4N 4FH@R>48@& (F<. BJ>8H 2). A@:>Z, B,D,R>4
@$X,8H@&, >"N@*bV4NFb & D"6@>, 'E?, >, BD,*FH"&:b,HFb &@2<@0>Z< B@:JR4H\ & F4:J Db*"
L"8H@D@&. AD,0*, &F,(@ >,H BJ$:4R>ZN @$Xb&:,>46 @$ @D$4H":\>ZN ^:,<,>H"N >,8@H@DZN
@$X,8H@&. %@-&H@DZN, @$X,8HZ, D"2<,D 8@H@DZN F@FH"&:b,H <,>,, @*>@(@ <,HD", >, B@**"`HFb
@HF:,04&">4` F B@<@V\` @$ZR>ZN FD,*FH& 4 >, D,(4FHD4DJ`HFb. ?D$4H":\>Z, ^:,<,>HZ
L4(JD4DJ`H & 8"H":@(, =!E!, B@F&bV,>>@< *&JN:4>,6>Z< ^:,<,>H"< (TLE), 4 ^H4
D,(4FHD"P4@>>Z, *">>Z, 2">@FbHFb +E?7 & #"2J *">>ZN 4 F4FH,<J 4>L@D<"P44 @$ @$X,8H"N
& 8@F<4R,F8@< BD@FHD">FH&, ()3E7?E). % &ZT,JB@<b>JH@< *@8J<,>H, +E?7 F@*,D04HFb
B@*D@$>Z6 ">":42 4<,`V4NFb @D$4H":\>ZN ^:,<,>H@& B@ @$X,8H"<, >"N@*bV4<Fb >"
(,@FH"P4@>"D>@6 @D$4H, 4:4 B@$:42@FH4 @H >,,.

18. G"$:4PZ & >"FH@bV,< *@8:"*, &8:`R"`H *">>Z, H@:\8@ @ 8@F<4R,F84N "BB"D"H"N ("
>, FHJB,>bN D"8,H 4:4 *DJ(4N ^:,<,>H"N <JF@D").7! $Z:4 B@*,:,>Z >" >,F8@:\8@ 8"H,(@D46
& 2"&4F4<@FH4 @H <4>4<":\>@6 &,:4R4>Z 4N J*":,>4b @H (,@F4>ND@>>@6 @D$4HZ. ?$X,8HZ,
B,D,R4F:,>>Z, & H"$:4P, 2,B@:>@FH\` F@@H&,HFH&J`H FH">*"DHJ ;E] & @H>@T,>44 J*":,>4b
H"84N @$X,8H@& 8"8 <4>4<J< >" 300 8< @H 'E?. ?$X,8HZ, BD,*FH"&:,>>Z, & H"$:4P"N 3 4 4,
>, B,D,F,8"`HFb F &ZF@H@6 'E?, @*>"8@ @>4 >, >"N@*bHFb >" $,2@B"F>@< J*":,>44 @H >,,, 4
@D$4H":\>Z, &@2<JV,>4b <@(JH &Z2&"H\ H"84, 42<,>,>4b & 4N @D$4H,, RH@ & $:40"6T,<
$J*JV,< ^H@ BD4&,*,H 8 42<,>,>4` & 4N 8"H,(@D44. =,8@H@DZ, @$X,8HZ D"FB@:@0,>Z >40,
&ZF@HZ 'E? (H"$:4P" 4). 3 >"8@>,P, & H"$:4P, 5 BD,*FH"&:,>Z @$X,8HZ, 8@H@DZ, &
>"FH@bV,, &D,<b B,D,F,8"`H (,@FH"P4@>"D>J` @D$4HJ 4 BD,*FH"&:b`H F@$@6 B@H,>P4":\>J`
J(D@2J *:b >"N@*bV4NFb H"< *,6FH&J`V4N FBJH>48@&.

19. % 8@:@>8, "EH"HJF" H"$:4P 2-5 *",HFb @$V"b 8"H,(@D4b 4 F@@H&,HFH&J`V4, P4LDZ 42
*@8J<,>H" +E?7 "Classification of geostationary objects",RH@$Z @$:,(R4H\ 4*,>H4L48"P4`. %
JR,H >, BD4>4<"`HFb *,6FH&J`V4, FBJH>484 & 8"H,(@D44 C, 8@H@DZ, >"N@*bHFb & D,04<,
B@:>@<"FTH"$>@(@ 8@>HD@:b B@ T4D@H, 4 >"8:@>,>4` (C1)4:4 H@:\8@ B@ T4D@H, (C2). K"8H
2"&,DT,>4b FD@8" F:J0$Z FBJH>48" & BD4>P4B, @BD,*,:b,HFb >" @F>@&, D,T,>4b,
BD4>4<",<@(@ ,(@ &:"*,:\P,< 4:4 @B,D"H@D@<. AD4 @HFJHFH&44 BJ$:4R>ZN 2"b&:,>46 >"
^H@H FR,H J8"2">4,< >" BD,8D"V,>4, *,bH,:\>@FH4 FBJH>48@& F:J04H BD,8D"V,>4, <">,&D@&
F P,:\` J*,D0">4b FBJH>48@& & FH"P4@>"D>@6 H@R8, 4 *D,6L FBJH>48@& & FH@D@>J @H 4N
B,D&@>"R":\>ZN >@<4>":\>ZN B@24P46. ?*>"8@<@0,H F:JR4HFb H"8,RH@ 8"8@6-:4$@ FBJH>48
$J*,H B,D,&@*4H\Fb 42 @*>@6 >@<4>":\>@6 B@24P44 & *DJ(J` BJH,< B,D,&@*" ,(@ >" @D$4HJ
*D,6L".

20. #@:\T4>FH&@ D"FF<"HD4&",<ZN @$X,8H@& >"N@*bHFb >" @D$4H"N *D,6L" (8"H,(@D4b D),
8@H@DZ,, @R,&4*>@, >, J*,D04&"`HFb & 2"*">>@< B@:@0,>44. #Z:4 2"D,(4FHD4D@&">Z
FD,*>4, &,:4R4>Z @H8:@>,>4b 4N B,D4(,,& 4 "B@(,,& @H (,@FH"P4@>"D>@(@ D"*4JF",
F@FH"&:b`V,(@ 42 1648<, " H"80, 4N >"8:@>,>46. ?FH"`V4,Fb @$X,8HZ B,D,R4F:,>Z &
8"H,(@D44 L. ]H@ @2>"R",H, RH@ @>4 &4$D4DJ`H ("8@:,$:`HFb") &@8DJ( H"8 >"2Z&",<@6
&@FH@R>@6 FH"$4:\>@6 H@R84 >" 75 (D"*JF@& &@FH@R>@6 T4D@HZ (8"H,(@D4b L1), 2"B"*>@6
FH"$4:\>@6 H@R84 >" 107 (D"*JF@& 2"B"*>@6 *@:(@HZ (8"H,(@D4b L2) 4:4 *"0, &@8DJ( @$,4N
H@R,8 (8"H,(@D4b L3). %4$D"P4@>>Z, @D$4HZ >@FbH *@&@:\>@ F:@0>Z6 N"D"8H,D. ?>4 @R,>\
$:4284 8 >@<4>":\>@6 &ZF@H, 'E?, >,8@H@DZ, 42 >4N B,D,F,8"`H 'E? *&" D"2" & FJH84,
*DJ(4, B,D,F,8"`H ,, :4T\ & @BD,*,:,>>ZN L"2"N F&@,(@ &4$D"P4@>>@(@ B,D4@*". % ^H@6
F&b24 *">>Z, @ &ZF@H, 4N B,D4(,b 4 "B@(,b >, BD4&@*bHFb. E`*" >, &8:`R,>Z @$X,8HZ,
FH"HJF 8@H@DZN >, @BD,*,:,> (8"H,(@D4b Ind). =,8@H@DZ, @$X,8HZ & ^H@6 8"H,(@D44 <@(JH
$ZH\ *,6FH&J`V4<4, *DJ(4< HD,$@&":"F\ *@B@:>4H,:\>"b 4>L@D<"P4b, 8@H@D"b <@(:" $ZH\
BD,*@FH"&:,>" 4N &:"*,:\P"<4 4:4 @B,D"H@D"<4, *:b @BD,*,:,>4b 4N FH"HJF".
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V. %Z&@*Z%Z&@*Z

21. EH">*"DHZ ;E] 4 D,8@<,>*"P44 ;77; $Z:4 D"2D"$@H">Z F@&F,< >, H"8 *"&>@ 4 >,
>@FbH @$b2"H,:\>Z6 N"D"8H,D. % ^H@6 F&b24 @R,>\ HDJ*>@ B@*(@H@&4H\ @P,>8J @$ 4N
BD4<,>,>44 >" <,0*J>"D@*>@< JD@&>,. #@:\T4>FH&@ @B,D"H@D@& FBJH>48@& F@2>"`H &F`
F,D\,2>@FH\ B@:@0,>4b, F@2*"&T,(@Fb &@8DJ( 'E?, 4 BD42>":4 D"2J<>Z<4 <,DZ B@
F<b(R,>4` ^H@6 F4HJ"P44. ?*>"8@ & F4:J H,N>4R,F84N 4 JBD"&:,>R,F84N BD@$:,< *"0,
BD4>4<",<Z, F"<@FH@bH,:\>@ DJ8@&@*bV4, BD4>P4BZ &@ <>@(4N F:JR"bN >, &ZB@:>b`HFb.
):b H@(@ RH@$Z <,DZ B@ 2"V4H, (,@FH"P4@>"D>@6 @D$4HZ FH":4 ^LL,8H4&>Z<4,
BD,*FH"&:b,HFb >,@$N@*4<Z< *@FH4R\ T4D@8@(@ <,0*J>"D@*>@(@ 8@>F,>FJF" *:b &ZD"$@H84
DJ8@&@*bV4N BD4>P4B@& 4 F4FH,<"H4R,F8@(@ 8@>HD@:b 2" 4N @FJV,FH&:,>4,<.

AD4<,R">4b

1 ?L4P4":\>Z, @HR,HZ ',>,D":\>@6 !FF"<$:,4, BbH\*,FbH R,H&,DH"b F,FF4b, )@B@:>,>4, 20
(!/54/20),BJ>8H 44.

2 "Environmental protection of the geostationary-satellite orbit". In 1993-ITU-R recommendations, ITU-R S
series, ITU-R S.1003. Geneva, Fixed Satellite Service, 1993.

3 Ibid.

4 Fifteenth Inter-Agency Space Debris Coordination Committee Meeting Proceedings, 9-12 December 1997,
(Houston, NASA Johnson Space Center, 1998).
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AD4:@0,>4,AD4:@0,>4,

CH"H4FH4R,F84,H"H4FH4R,F84, *">>Z,*">>Z,

)4"(D"<<" 1
7@F<4R,F84,7@F<4R,F84, "BB"D"HZ"BB"D"HZ 44 &,DN>4,&,DN>4, FHJB,>4FHJB,>4 D"8,HD"8,H->@F4H,:,6>@F4H,:,6, >"N@*bV4,Fb>"N@*bV4,Fb &$:424&$:424
(,@FH"P4@>"D>@6(,@FH"P4@>"D>@6 FBJH>48@&@6FBJH>48@&@6 @D$4HZ@D$4HZ

)4"(D"<<" 2
=@&Z,=@&Z, 8@F<4R,F84,8@F<4R,F84, "BB"D"HZ"BB"D"HZ 44 <">,&DZ<">,&DZ && F&b24F&b24 FF @8@>R">4,<@8@>R">4,< FD@8"FD@8" F:J0$ZF:J0$Z
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G"$:4P" 1
EH"H4FH4R,F84,EH"H4FH4R,F84, *">>Z,*">>Z, @$@$ ^8FB:J"H"P44^8FB:J"H"P44 (,@FH"P4@>"D>@6(,@FH"P4@>"D>@6 FBJH>48@&@6FBJH>48@&@6 @D$4HZ@D$4HZ

'@*
7@F<4R,F84,
"BB"D"HZ ;">,&DZ ?EE

%,DN>4,
FHJB,>4

1963 2 0 0

1964 1 0 0

1965 1 0 0

1966 1 0 0

1967 4 0 0

1968 5 0 1

1969 6 0 2

1970 6 0 0

1971 6 0 2

1972 5 0 1

1973 6 0 2

1974 9 0 4

1975 11 0 5

1976 15 0 4

1977 16 3 7

1978 16 0 5

1979 13 1 8

1980 11 1 6

1981 17 2 8

1982 19 3 8

1983 21 7 8

1984 26 7 11

1985 27 7 7

1986 12 5 6

1987 15 3 9

1988 24 11 9

1989 25 10 14

1990 29 5 9

1991 25 15 10

1992 24 14 8

1993 21 13 8

1994 30 5 13

1995 30 12 8

1996 30 13 4

1997 36 12 6

1998 28 13 2

3H@(@3H@(@ 573 162 195
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7@F<4R,F84,7@F<4R,F84, "BB"D"HZ"BB"D"HZ, >"N@*bV4,Fb>"N@*bV4,Fb >">" @D$4H"N@D$4H"N FF B,D4(,b<4B,D4(,b<4 $@:,,$@:,, R,<R,< >">" 300 8<8< &ZT,&ZT, (,@FH"P4@>"D>@6(,@FH"P4@>"D>@6
FBJH>48@&@6FBJH>48@&@6 @D$4HZ@D$4HZ
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;">,&DZ
?EE

D.- 1969-045A Intelsat 3 F-4 (34) 3699 km 3965 km 6.1 1977

D.401 1970-003A Intelsat 3 F-6 (36) 398 km 755 km 5.18 1977

D.111 1971-006A Intelsat 4 F-2 (42) 344 km 470 km 15.29 1983

D.110 1972-090A Telesat 1 (Anik 1) 352 km 468 km 13.89 1982

D.39 1973-100A DSCS 3 629 km 872 km 16.04 1990

D.31 1973-100B DSCS 4 491 km 1089 km 15.52 1993

D.94 1974-033A SMS 1 411 km 533 km 17.33 1981

D.15 1976-053A Marisat 2 720 km 1824 km 14.36 1996

D.9 1977-005A NATO 3B 1272 km 1656 km 13.22 1993

D.22 1977-034A DSCS 7 957 km 1123 km 15.20 1981

D.11 1977-034B DSCS 8 1266 km 1566 km 14.87 1990

D.117 1977-118A Sakura 1 (CS-1) 366 km 405 km 13.37 1985

D.87 1978-106A NATO 3C 482 km 535 km 10.78 1992

D.2 1978-113A DSCS 11 1741 km 1950 km 14.94 1993

D.84 1978-113B DSCS 12 502 km 541 km 12.78 1992

D.89 1979-038A Fleetsatcom 2 421 km 564 km 12.81 1992

D.13 1979-098A DSCS 13 1327 km 1400 km 12.59 1993

D.82 1979-098B DSCS 14 525 km 570 km 12.43 1995

D.98 1980-049A Gorizont 4 443 km 492 km 13.73 1988

D.114 1980-098A Intelsat 5 F-2 (502) 320 km 467 km 8.19 1998

D.112 1981-050A Intelsat 5 F-1 (501) 383 km 421 km 8.70 1997

D.103 1981-057A Meteosat 2 318 km 562 km 9.84 1991

D.93 1981-073A Fleetsatcom 5 435 km 513 km 12.97 1986

D.6 1981-122A Marecs 1 1012 km 2056 km 9.59 1996

D.88 1982-020A Gorizont 5 358 km 634 km 13.03 1989

D.7 1982-106A DSCS 15 1509 km 1528 km 9.99 1997

D.47 1982-113A Raduga 11 554 km 916 km 11.84 1989

D.5 1983-016A Ekran 10 1375 km 1700 km 13.35 1985

D.113 1983-058A ECS 1 371 km 425 km 7.57 1996

D.81 1983-066A Gorizont 7 494 km 603 km 11.30 1989

D.108 1983-081A Sakura 2B (CS-2B) 390 km 439 km 8.74 1990

D.75 1983-088A Raduga 13 527 km 671 km 11.36 1987

D.80 1983-118A Gorizont 8 468 km 675 km 10.97 1988

D.28 1984-023A Intelsat 5 F-8 (508) 858 km 772 km 6.38 1994

D.18 1984-028A Ekran 12 1182 km 1266 km 12.40 1988

D.108 1984-081A ECS 2 390 km 448 km 6.87 1993

D.83 1984-081B Telecom 1A 379 km 686 km 6.79 1992

D.17 1984-090A Ekran 13 1176 km 1295 km 11.65 1989

D.29 1984-093C Leasat 2 681 km 936 km 11.82 1996
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D.90 1984-113C Leasat 1 354 km 629 km 6.23 1992
D.3 1985-024A Ekran 14 1532 km 1685 km 11.38 1988
D.25 1985-028C Leasat 3 618 km 1290 km 13.15 1996
D.50 1985-076D Leasat 4 677 km 739 km 8.41 1988
D.120 1985-087A Intelsat 5A F-12 (512) 305 km 350 km 4.12 1998
D.20 1986-038A Ekran 15 1011 km 1145 km 10.27 1988
D.86 1986-082A Raduga 19 474 km 558 km 8.74 1993
D.23 1986-090A Gorizont 13 954 km 1096 km 8.78 1991
D.16 1987-028A Raduga 20 1136 km 1370 km 9.23 1991
D.40 1987-040A Gorizont 14 635 km 864 km 10.27 1992
D.19 1987-073A Ekran 16 1082 km 1111 km 9.10 1989
D.14 1987-109A Ekran 17 1100 km 1455 km 7.71 1993
D.74 1988-012A Sakura 3A 570 km 650 km 2.52 1996
D.54 1988-028A Gorizont 15 564 km 836 km 7.72 1992
D.8 1988-036A Ekran 18 1447 km 1554 km 8.61 1990
D.24 1988-051A Meteosat 3 933 km 985 km 5.49 1995
D.21 1988-108A Ekran 19 936 km 1154 km 6.97 1997
D.26 1989-020B Meteosat 4 911 km 834 km 4.30 1995
D.102 1989-048A Raduga 1-01 371 km 518 km 6.39 1996
D.107 1990-077A Yuri 3A (BS-3A) 375 km 456 km 1.07 1998
D.116 1991-046A Gorizont 23 354 km 420 km 4.77 1992
D.105 1991-060A Yuri 3B (BS-3B) 406 km 436 km 1.85 1999
D.85 1991-074! Gorizont 24 447 km 595 km 4.47 1998
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FBJH>48@&@6FBJH>48@&@6 @D$4HZ@D$4HZ

EH"HJF

?$@2>"R,>4,

7?EA!C ="4<,>@&">4, A,D4(,6 !B@(,6 ="8:@>,>4,

;">,&DZ

?EE

D.37 1968-116A Intelsat 3 F-2 (32) 195 km 1326 km 15.45 1977

D.152 1969-069A ATS 5 195 km 247 km 15.19 1984

D.161 1971-116A Intelsat 4 F-3 (43) 130 km 237 km 13.74 1983

D.180 1972-003A Intelsat 4 F-4 (44) 106 km 143 km 13.23 1983

D.220 1972-041A Intelsat 4 F-5 (45) 26 km 65 km 13.91 1983

D.175 1973-023A Telesat 2 (Anik 2) 66 km 201 km 13.07 1982

D.124 1973-058A Intelsat 4 F-7 (47) 296 km 343 km 13.28 1983

D.190 1974-022A Westar 1 72 km 139 km 12.76 1983

D.184 1974-075A Westar 2 97 km 139 km 12.56 1986

D.173 1974-093A Intelsat 4 F-8 (48) 116 km 158 km 11.89 1985

D.198 1974-101A Symphonie 68 km 107 km 14.74 1983

D.153 1975-011A SMS 2 166 km 265 km 14.52 1982

D.213 1975-038A Telesat 3 (Anik 3) 39 km 87 km 12.03 1984

D.136 1975-042A Intelsat 4 F-1 (41) 235 km 338 km 11.91 1987

D.200 1975-077A Symphonie 2 57 km 113 km 14.84 1985

D.194 1975-091A Intelsat 4A F-1 (411) 74 km 119 km 11.87 1986

D.160 1975-117A RCA Satcom 1 80 km 303 km 11.99 1984

D.164 1976-010A Intelsat 4A F-2 (412) 139 km 191 km 12.04 1985

D.129 1976-017A Marisat 1 265 km 338 km 13.50 1997

D.96 1976-029A Satcom 2 229 km 708 km 11.77 1985

D.183 1976-035A NATO 3A 13 km 229 km 12.97 1992

D.179 1976-042A Comstar 1A 104 km 150 km 11.86 1987

D.217 1976-066A Palapa 1 38 km 63 km 11.65 1988

D.202 1976-073A Comstar 1B 66 km 100 km 11.72 1994

D.205 1977-014A KIKU 2 54 km 95 km 14.26 1991

D.209 1977-018A Palapa 2 42 km 88 km 10.85 1991

D.148 1977-041A Intelsat 4A F-4 (413) 179 km 290 km 11.00 1989

D.135 1977-065A Himawari 1 230 km 349 km 13.74 1989

D.192 1978-002A Intelsat 4A F-3 (414) 84 km 121 km 10.52 1988

D.123 1978-044A OTS 2 283 km 358 km 12.30 1991

D.128 1978-068A Comstar 1C 214 km 395 km 10.41 1986

D.140 1978-071A ESA-GEOS 2 220 km 286 km 14.27 1984

D.177 1978-116A Telesat 4 (Anik) 106 km 151 km 9.95 1986

D.197 1979-072A Westar 3 69 km 114 km 8.91 1990

D.133 1980-074A GOES 4 140 km 450 km 12.40 1988

D.178 1980-091A SBS 1 103 km 150 km 9.60 1991

D.156 1981-076A Himawari 2 152 km 254 km 12.07 1989

D.228 1981-096A SBS 2 23 km 55 km 8.73 1996

D.221 1981-114A Satcom 3R 22 km 66 km 6.50 1991

D.151 1981-119A Intelsat 5 F-3 (503) 140 km 313 km 7.89 1998

D.159 1982-004A Satcom 4 172 km 214 km 5.87 1991
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D.171 1982-014A Westar 4 121 km 162 km 5.94 1991

D.132 1982-017A Intelsat 5 F-4 (504) 177 km 414 km 7.90 1995

D.130 1982-058A Westar 5 228 km 370 km 5.65 1992

D.222 1982-082A Telesat 5 (Anik D1) 13 km 74 km 6.26 1991

D.195 1982-110B SBS 3 61 km 129 km 6.01 1995

D.191 1982-110C Telesat 6 (Anik C3) 83 km 123 km 6.07 1997

D.144 1983-006A Sakura 2A 198 km 292 km 9.29 1991

D.185 1983-030A Satcom 1R 79 km 152 km 5.06 1992

D.125 1983-047A Intelsat 5 F-6 (506) 288 km 339 km 6.53 1998

D.121 1983-059B Telesat 7 (Anik C2) 154 km 498 km 5.94 1998

D.226 1983-065A Galaxy 1 23 km 57 km 4.20 1994

D.154 1983-077A Telstar 3A 112 km 310 km 4.37 1996

D.145 1983-094A Satcom 2R 178 km 307 km 3.48 1995

D.165 1983-105A Intelsat 5 F-7 (507) 129 km 197 km 6.86 1996

D.118 1984-005A Yuri 2A 294 km 396 km 8.60 1989

D.181 1984-080A Himawari 3 95 km 153 km 8.45 1995

D.172 1984-093D Telstar 3C 121 km 157 km 3.46 1997

D.182 1984-101A Galaxy 3 88 km 156 km 3.50 1995

D.115 1984-113B Telesat 8 (Anik D2) 265 km 509 km 4.74 1995

D.169 1984-114A Spacenet 2 96 km 195 km 1.85 1998

D.149 1985-048B Morelos 1 214 km 241 km 4.16 1994

D.188 1985-048D Telstar 3D 105 km 118 km 3.20 1999

D.170 1985-076B Aussat-1 122 km 166 km 5.02 1993

D.157 1986-003B Satcom K1 186 km 220 km 2.15 1997

D.109 1986-007A Raduga 18 127 km 702 km 9.43 1991

D.137 1986-016A Yuri 2B 205 km 351 km 6.78 1992

D.174 1986-026A Gstar 2 115 km 155 km 3.34 1997

D.193 1987-029A Palapa 5 76 km 127 km 2.73 1998

D.138 1987-070A KIKU 5 216 km 315 km 6.05 1997

D.122 1987-095A TV-Sat 1 265 km 376 km 8.07 1989

D.63 1988-018B Telecom 1C 251 km 1081 km 3.21 1996

D.201 1988-071A Gorizont 16 25 km 143 km 7.06 1991

D.131 1988-086A Sakura 3B 270 km 323 km 1.63 1997

D.127 1988-098A TDF 1 291 km 320 km 2.47 1996

D.163 1988-109A Skynet 4B 153 km 178 km 5.53 1998

D.119 1989-004A Gorizont 17 261 km 423 km 6.68 1997

D.155 1989-020A JCSAT 1 188 km 229 km 1.67 1998

D.126 1989-027A TELE-X 287 km 330 km 1.98 1998

D.167 1989-041A Superbird A 125 km 171 km 6.57 1991

D.142 1989-052A Gorizont 18 100 km 393 km 6.26 1996

D.92 1990-063A TDF 2 267 km 681 km 0.66 1999

D.- 1993-015A UFO 1 253 km 322 km 22.90 1993

D.158 1993-039A Galaxy 4 121 km 1274 km 0.93 1998
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D.290 1968-081A OV 2-5 -709 km -3 km 13.12

D.294 1974-039A ATS 6 -599 km -346 km 14.74 1980

D.240 1985-015A Arabsat 1A - 73 km -10 km 6.53 1992

D.258 1988-034A Kosmos 1940 -207 km -14 km 7.45 1988

D.256 1989-041B DFS 1 Kopernikus 1 -168 km -49 km 2.82 1995

D.283 1989-053A Olympus 1 -381 km -228 km 5.47 1993
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D.402 1964-047A Syncom 3 -43 km 72 km 8.55
L2.21 1965-028A Intelsat 1 F-1 Early Bird 13.41
D.236 1966-110A ATS 1 -59 km 25 km 13.91
D.235 1967-001A Intelsat 2 F-2 (22) -46 km 98 km 14.42
L3.5 1967-026A Intelsat 2 F-3 (23) 13.79
L2.24 1967-094A Intelsat 2 F-4 (24) 14.25
L41.3 1968-081C ERS-21 (OV 5-4) 13.58
L2.19 1968-081D LES 6 13.57
L1.3 1968-081C OV 5-4 13.58
L1.1 1969-011A Intelsat 3 F-3 (33) 6.09 1979
D.403 1969-013A Tactical Comsat 1 -38 km 15 km 14.52
L2.6 1969-101A Skynet 1A 14.65
L2.9 1970-021A NATO 1 14.38
L42.1 1970-032A Intelsat 3 F-7 (37) 0.85
D.295 1970-055A Intelsat 3 F-8 (38) -1960 km 863 km 13.48 =, &ZT,: >" 'E?

L2.8 1971-009A NATO 2 15.18
L2.10 1971-095A DSCS 1 15.15
L3.1 1971-095B DSCS 2 15.05 1993
D.259 1974-017A Kosmos 637 -314 km 31 km 14.77
L1.42 1974-060A Molniya S1 15.17
L1.68 1974-094A Skynet 2B 14.25
L1.47 1975-097A Kosmos 775 15.15
L2.15 1975-100A GOES 1 14.60
L1.13 1975-123A Raduga 1 15.04
L2.18 1976-004A CTS 1 (Hermes) 14.89 ?H8"2 & D"$@H,

& 1979(@*J
L2.11 1976-023A LES 8 13.00
L2.2 1976-023B LES 9 12.99
L1.15 1976-092A Raduga 2 15.01
L1.26 1976-107A Ekran 1 14.98
L1.48 1977-071A Raduga 3 14.84
L1.54 1977-080A Sirio 1 12.54
L1.31 1977-092A Ekran 2 14.79
L1.65 1977-108A Meteosat 1 14.32
L1.69 1978-035A Intelsat 4A F-6 (416) 10.51
L1.43 1978-039A Yuri 1 (BSE 1) 14.14
L2.7 1978-062A GOES 3 12.65 1995
L1.46 1978-073A Raduga 4 14.55
D.- 1978-118A Gorizont 1 -13938 km 13946 km 25.10 =, &ZT,: >" 'E?

L1.33 1979-015A Ekran 3 14.33
L1.12 1979-035A Raduga 5 14.29
L1.17 1979-062A Gorizont 2 13.99
L1.25 1979-087A Ekran 4 14.08
L1.44 1979-105A Gorizont 3 13.79
L2.33 1980-004A Fleetsatcom 3 11.66
L1.41 1980-016A Raduga 6 13.90
D.405 1980-018A Ayame 2 -3002 km 1053 km 1.39 =, &ZT,: >" 'E?

L41.2 1980-060A Ekran 5 11.33
L2.27 1980-081A Raduga 7 13.57
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L1.30 1980-104A Ekran 6 13.50
D.238 1981-027A Raduga 8 -375 km 315 km 13.51
L2.17 1981-049A GOES 5 9.83
D.208 1981-057B APPLE -25 km 158 km 12.83 1984
L1.34 1981-061A Ekran 7 13.24
L1.49 1981-069A Raduga 9 13.16
L1.11 1981-102A Raduga 10 13.04
D.196 1982-009A Ekran 8 -30 km 217 km 12.93 1984
D.404 1982-031A Insat 1A -225 km 149 km 0.07 1984
L1.9 1982-044A Kosmos 1366 12.80
L1.38 1982-093A Ekran 9 12.43
L2.25 1982-103A Gorizont 6 12.04
L2.3 1982-105A RCA Satcom 5 6.35
L1.10 1983-028A Raduga 12 11.46
L2.16 1983-041A GOES 6 8.78
D.232 1983-059C Palapa 3 5 km 50 km 7.01 ?H8"2 & D"$@H,

& 1995(@*J
(%8:`R,> F`*", B@F8@:\8J ,(@ @D$4H" D"FB@:@0,>" @R,>\ $:428@ 8 'E?)

L1.61 1983-089B Insat 1B 7.54 1993
D.233 1983-098A Galaxy 2 -3 km 45 km 4.09 1994
L1.36 1983-100A Ekran 11 11.73
L1.14 1984-016A Raduga 14 10.77
L1.5 1984-022A Kosmos 1540 11.76
L1.7 1984-031A Kosmos 1546 10.66
L1.66 1984-035A China 15 9.43
L1.24 1984-041A Gorizont 9 10.50
L1.59 1984-063A Raduga 15 10.55
L2.22 1984-078A Gorizont 10 10.24
L3.7 1985-007A Gorizont 11 9.84
L2.30 1985-016A Kosmos 1629 10.02
L1.71 1985-035B Telecom 1B 8.78 ?H8"2 & D"$@H,

& 1988(@*J
D.239 1985-048C Arabsat 1B -83 km 5 km 5.84
L2.26 1985-070A Raduga 16 9.60
L2.14 1985-076C ASC-1 3.79
L1.20 1985-102A Kosmos 1700 9.32
D.229 1985-107A Raduga 17 -11 km 75 km 9.37 1992
L1.37 1986-010A China 18 8.32
L2.36 1986-027A Kosmos 1738 9.34
L1.45 1986-044A Gorizont 12 8.84
L3.9 1987-084A Kosmos 1888 7.74
L2.31 1987-091A Kosmos 1894 7.85
L1.22 1987-096A Kosmos 1897 7.64
L2.20 1987-100A Raduga 21 7.86
L1.16 1988-014A China 22 (STTW-1 2) 4.70
L1.19 1988-063A INSAT 1C 7.43
L1.3 1988-066A Kosmos 1961 7.04
L1.62 1988-095A Raduga 22 6.86
L1.53 1989-030A Raduga 23 6.49
L1.50 1989-081A Gorizont 19 6.14
L1.39 1989-098A Raduga 24 6.06
L2.35 1989-101A Kosmos 2054 5.90
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L1.29 1990-011A China 26 (STTW-2A) 3.09
L2.23 1990-016A Raduga 25 5.80
L1.23 1990-054A Gorizont 20 5.55
L1.4 1990-061A Kosmos 2085 5.47
L1.27 1990-112A Raduga 26 5.12
L1.35 1990-116A Raduga 1-02 5.12
L1.6 1991-010A Kosmos 2133 4.00
L1.58 1991-014A Raduga 27 5.29
L3.3 1991-064A Kosmos 2155 4.70
L3.8 1991-079A Kosmos 2172 4.45
L2.29 1992-059A Kosmos 2209 3.91
L1.64 1992-088A Kosmos 2224 2.66
L2.13 1993-077A Telstar 401 1.99 ?H8"2 & D"$@H,

L1.40 1994-012A Raduga 31 2.63
L2.28 1994-038A Kosmos 2282 1.53
L1.2 1994-069A Elektro 2.42
D.264 1994-080A DFH 3 (China 44) -572 km 185 km 3.18 =, &ZT,: >" 'E?

L2.34 1994-082A LUCH 1.07
L2.4 1995-057A UFO 6 (USA 114) 3.68
D.305 1997-027B INSAT 2D -2620 km 179 km 1.46 ?H8"2 & D"$@H,

& 1997(@*J
L2.32 1997-041A Cosmos 2345 0.22
L1.21 1997-070A Kupon 1 1.09 ?H8"2 & D"$@H,

& 1997(@*J
L1.8 1998-025A Cosmos 2350 1.34
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