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7:"FF4L48"P4b <,FH@D@0*,>46 :4(>4H" & 'D,P44 & F@@H&,HFH&44 F C"<@R>@6

8:"FF4L48"P4,6 ?D(">42"P44 ?$X,*4>,>>ZN ="P46

( )@8J<,>H BD,*FH"&:,> BD"&4H,:\FH&@< 'D,P44)*

I. %%+)+=3+

% 'D,P44 >, FJV,FH&J,H ,*4>@6 F4FH,<Z 8:"FF4L48"P44 2"B"F@&/ D,FJDF@& <4>,D":\>@(@

FZD\b. '@D>Z, BD,*BD4bH4b 4 4>FH4HJHZ 4<,`H F@$FH&,>>Z, F4FH,<Z 8:"FF4L48"P44,
8@H@DZ, & @F>@&>@< $"24DJ`HFb >" 8:"FF4L48"P4bN *DJ(4N FHD">, >"BD4<,D E@,*4>,>>ZN

SH"H@& !<,D484, C@FF46F8@6 K,*,D"P44 4 KD">P44. %<,FH, F H,< BD@P,FF F@(:"F@&">4b

^H4N 8:"FF4L48"P46 BD@H,8",H F @BD,*,:,>>Z<4 HDJ*>@FHb<4. % 'D,P44 2"B"FZ/ D,FJDFZ

_______________

* A@*(@H@&:,> O,>HD@< B@ D"2D"$@H8, 4 &>,*D,>4` H,N>@:@(46 & @$:"FH4 H&,D*ZN

(@D`R4N 4F8@B",<ZN (CSFTA), !L4>Z
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<4>,D":\>@(@ FZD\b 8:"FF4L4P4DJ`HFb 8"8 " *@FH@&,D>Z,", " &@2<@0>Z," 4 " &,D@bH>Z,".
;,0*J ^H4<4 HD,<b 8"H,(@D4b<4 >, FJV,FH&J,H R,H8@ JFH">@&:,>>ZN (D">4P, &F:,*FH&4,

R,(@ D,2J:\H"HZ 4N ">":42" >,:\2b FR4H"H\ >"*,0>Z<4. %<,FH, F H,< FJV,FH&J,H ,V, @*>"

8"H,(@D4b, " 4<,>>@ 8"H,(@D4b " ^8@>@<4R,F84 42&:,8",<ZN 2"B"F@&", T4D@8@ 4FB@:\2J,<"b

(@D>Z<4 BD,*BD4bH4b<4 *:b P,:,6 @P,>84 F&@4N <,FH@D@0*,>46 *"0, BD4 H@<, RH@ ^H4

2"B"FZ @P,>4&"`HFb 8"0*Z< 8@>8D,H>Z< BD,*BD4bH4,< >" @F>@&, F@$FH&,>>ZN 8D4H,D4,& 4

<,H@*48.

% BD@T:@< 3>FH4HJH@< (,@:@(44 4 D"2&,*84 <4>,D":\>ZN D,FJDF@& 4 *DJ(4<4

JRD,0*,>4b<4 BD,*:"(":Fb Db* F4FH,< 8:"FF4L48"P44 2"B"F@&/ D,FJDF@& <,FH@D@0*,>46 &

FHD">,, @*>"8@ >4 @*>" 42 BD,*:@0,>>ZN 8:"FF4L48"P46 >, $Z:" BD4>bH" (@FJ*"DFH&@<.

E *DJ(@6 FH@D@>Z, *:b P,:,6 8:"FF4L48"P44 H&,D*ZN (@D`R4N 4F8@B",<ZN 3>FH4HJH

(,@:@(44 4 D"2&,*84 <4>,D":\>ZN D,FJDF@& J0, D"2D"$@H": 4 BD4<,>b,H F4FH,<J

8:"FF4L48"P44 *:b @P,>84 >"P4@>":\>ZN 2"B"F@& :4(>4H". ]H" F4FH,<" $Z:" BD4>bH"

(@FJ*"DFH&@< 4 '@FJ*"DFH&,>>@6 ^>,D(,H4R,F8@6 8@DB@D"P4,6.

II. 79!EE3K37!O3a 1!A!E?% G%+C)YM '?C_Q3M 3E7?A!+;YM ( 93'=3G?%)
% 'C+O33

?F>@&>"b R"FH\ 2"B"F@& H&,D*ZN (@D`R4N 4F8@B",<ZN & 'D,P44 BD4N@*4HFb >"

:4(>4HZ, N@Hb & HD,N D"6@>"N FHD">Z 4<,`HFb >,F8@:\8@ >,$@:\T4N >,^8@>@<4R,F84N

<,FH@D@0*,>46 8"<,>>@(@ J(:b 4 H@DLb>ZN <,FH@D@0*,>46, 8@H@DZ, ,V, >,

D"2D"$"HZ&":4F\. +0,(@*>@ & FHD">, *@$Z&",HFb @8@:@ 58 <:>. H :4(>4H", *@:b 8@H@D@(@

& @$V,< @$X,<, ^>,D(@B@HD,$:,>4b B@ FHD">, F@FH"&:b,H 30%, " & BD@42&@*FH&,

^:,8HD@^>,D(44 - 75%. ?8@:@ 95% :4(>4H" *@$Z&",HFb & 8"D\,D"N, BD4>"*:,0"V4N

'@FJ*"DFH&,>>@6 ^>,D(,H4R,F8@6 8@DB@D"P44.

3>FH4HJH (,@:@(44 4 D"2&,*84 <4>,D":\>ZN D,FJDF@&, 2">4<"`V46Fb B@ B@DJR,>4`

(@FJ*"DFH&" 4 '@FJ*"DFH&,>>@6 ^>,D(,H4R,F8@6 8@DB@D"P44 D"2&,*8@6 <,FH@D@0*,>46 :4(>4H"

& FHD">,, 8:"FF4L4P4DJ,H 2"B"FZ :4(>4H" 8"8 " 42<,D,>>Z,", " 4FR4F:,>>Z," 4

" B@*D"2J<,&",<Z,". =40, BD4&@*bHFb @F>@&>Z, ^:,<,>HZ ^H@6 8:"FF4L48"P4@>>@6

F4FH,<Z:

1. 3FB@:\2J,<Z6 & (D,R,F8@6 F4FH,<, 8:"FF4L48"P44 <,FH@D@0*,>46 :4(>4H" H,D<4>

" 2"B"FZ" F@@H&,HFH&J,H H,D<4>"< " 2"B"FZ" 4 " D,FJDFZ" <,0*J>"D@*>@6 F4FH,<Z

8:"FF4L48"P44 ?D(">42"P44 ?$X,*4>,>>ZN ="P46.

2. 'D,R,F8"b F4FH,<" 8:"FF4L48"P44 @N&"HZ&",H H@:\8@ <,FH@D@0*,>4b :4(>4H",
B@F8@:\8J D"2D"$@H8" <,FH@D@0*,>46 8"<,>>@(@ 4 FJ$$4HJ<4>@2>@(@ J(:b FR4H",HFb

>,D,>H"$,:\>@6.



ENERGY/1999/8/Add.1
page 3

3. 7:"FF4L48"P4b 2"B"F@& :4(>4H" BD@42&@*4HFb >" @F>@&, F:,*J`V4N 8D4H,D4,&

(,@:@(4R,F8@6 @P,>84: 2"B"FZ :4(>4H" & 'D,P44 8:"FF4L4P4DJ`HFb 8"8 42<,D,>>Z,,
4FR4F:,>>Z, 4 B@*D"2J<,&",<Z,.

a) 42<,D,>>Z, 2"B"FZ @P,>4&"`HFb >" @F>@&, &,F\<" >"*,0>ZN (,@:@(4R,F84N

*">>ZN, B@FHJB"`V4N F BJ>8H@& >"$:`*,>4b - $JD@&ZN F8&"04> 4:4 T"NH>ZN

FH&@:@& BD@Hb0,>>@FH\` <,>,, 800 <,HD@&. AD@Hb0,>>@FH\ <,>b,HFb &

2"&4F4<@FH4 @H @$FH@bH,:\FH& F JR,H@< FHD"H4(D"L4R,F84N 4 H,8H@>4R,F84N

N"D"8H,D4FH48 $"FF,6>", (,@<,HD44 <,FH@D@0*,>4b 4 H@:V4>Z 4 8"R,FH&"

B:"FH@& :4(>4H".

?$X,< 42<,D,>>ZN 2"B"F@&, 8"8 BD"&4:@, @BD,*,:b,HFb >" @F>@&, *">>ZN,
B@:JR",<ZN >" ^H"B, *,H":\>@6 D"2&,*84 (,@:@(4R,F8@6 @P,>84. ?$X,<Z

:4(>4H" >" JR"FH8, BD@Hb0,>>@FH\` <,>,, 400 <,HD@& @H H@R84 42<,D,>4b

H@:V4>Z B:"FH" ( H@R8" >"$:`*,>4b) FR4H"`HFb 42<,D,>>Z<4 2"B"F"<4

( D4F. 1).

b) 3FR4F:,>>Z<4 2"B"F"<4 FR4H"`HFb @$X,<Z :4(>4H" >" JR"FH8, BD@Hb0,>>@FH\`

@H 400 *@ 1 200 <,HD@& @H H@R84 >"$:`*,>4b. ?$X,< 4FR4F:,>>ZN 2"B"F@&

F@@H&,HFH&J,H @$X,<J 2"B"F@&, @BD,*,:b,<@<J & <,FH@D@0*,>4bN >" ^H"B,

BD,*&"D4H,:\>@6 D"2&,*84 4:4 >" ^H"B, B@4F8@&.

c) A@*D"2J<,&",<Z<4 2"B"F"<4 FR4H"`HFb @$X,<Z :4(>4H" >" JR"FH8,

BD@Hb0,>>@FH\` @H 1 200 *@ 4 800 <,HD@& @H H@R84 >"$:`*,>4b.
% *@B@:>,>4, 8 &ZT,J8"2">>Z< @$X,<"< :4(>4H" & ^HJ 8"H,(@D4` &8:`R",HFb

H"80, :4(>4H, @$X,<Z 8@H@D@(@ @BD,*,:b`HFb >" @F>@&, (,@:@(4R,F8@6 4

(,@L424R,F8@6 @P,>84 >" D"2:4R>ZN ^H"B"N B@4F8@& 4 D,8@(>@FP4D@&84.

4. AD,*JF<@HD,>>"b & <,0*J>"D@*>@6 F4FH,<, 8:"FF4L48"P44 ??= >"R":\>"b @P,>8" >"

@F>@&, (,@:@(4R,F84N B"D"<,HD@& @FJV,FH&:b,HFb & 'D,P44 *:b P,:,6 *@$ZR4 :4(>4H" &

R,HZD, ^H"B" ( *,H":\>"b D"2&,*8", BD,*&"D4H,:\>"b D"2&,*8", B@4F84 4 D,8@(>@FP4D@&8").
]H4 ^H"BZ F@@H&,HFH&J`H H,< ^H"B"<, 8@H@DZ, @B4FZ&"`HFb >" FHD. 20 4 21
*@8J<,>H" ENERGY/WP.1/R.70 @ <,0*J>"D@*>@6 F4FH,<, 8:"FF4L48"P44 ??=.

5. 94(>4H, &8:`R",<Z6 & 8"8J`- :4$@ 42 HD,N 8"H,(@D46 2"B"F@& ( 42<,D,>>Z,,
4FR4F:,>>Z, 4 B@*D"2J<,&",<Z, 2"B"FZ), F@(:"F>@ 8D4H,D4b< (D,R,F8@6 8:"FF4L48"P44

*@:0,> @H&,R"H\ F:,*J`V4< B"D"<,HD"<: H@:V4>" B:"FH" - >, <,>,, 0,40 <, FJN@,

2@:\>@, F@*,D0">4, - <,>,, 50-60% ( & 2"&4F4<@FH4 @H FH,B,>4 J(:,L48"P44 :4(>4H") 4

(:J$4>" 2":,(">4b @H B@&,DN>@FH4 - <,>,, 500 <,HD@&.

6. 1"B"FZ <,FH@D@0*,>46 :4(>4H", 8"8 BD"&4:@, 4FR4F:b`HFb & H@>>"N. 7D@<, H@(@,
@>4 4FR4F:b`HFb & H >. ^. 4 & ')0, B@F8@:\8J $@:\T"b R"FH\ *@$Z&",<@(@ & 'D,P44

:4(>4H" 4FB@:\2J,HFb *:b P,:,6 BD@42&@*FH&" ^:,8HD@^>,D(44.
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7. ]8@>@<4R,F8"b ^LL,8H4&>@FH\ <,FH@D@0*,>46 @P,>4&",HFb >" @F>@&">44 (@D>ZN

*@8:"*@& ( ,F:4 D,R\ 4*,H @ *,6FH&J`V4N @H8DZHZN D"2D"$@H8"N) 4 >" $"2, BD,*&"D4H,:\>@6

4 *,H":\>@6 @P,>84 ( ,F:4 D,R\ 4*,H @ <,FH@D@0*,>4bN, >"<,R,>>ZN 8 D"2D"$@H8,).
7D@<, H@(@, BD,*&"D4H,:\>"b @P,>8" ^8@>@<4R,F8@6 ^LL,8H4&>@FH4 <,FH@D@0*,>46

BD@&@*4HFb >" B@F:,*>,< ^H"B, (,@:@(@D"2&,*@R>ZN D"$@H >" @F>@&, F@B@FH"&:,>4b >@&@6

4>L@D<"P44 4 *">>ZN @$ J0, D"2D"$"HZ&",<ZN <,FH@D@0*,>46 :4(>4H". E JR,H@<

^8@>@<4R,F8@6 ^LL,8H4&>@FH4 <,FH@D@0*,>46 (D,R,F84, :4(>4HZ B@*D"2*,:b`HFb >"

8"H,(@D4` " BD4(@*>ZN 8 D"2D"$@H8," 4:4 " 42&:,8",<ZN" 2"B"F@& 4 " @FH"`V4NFb

42<,D,>>ZN 2"B"F@&", 8@H@DZ, &N@*bH & 8"H,(@D4` " 42<,D,>>ZN" 2"B"F@&.

8. A@* BD4(@*>Z<4 8 D"2D"$@H8, 2"B"F"<4 B@>4<"`HFb 2"B"FZ, 8@H@DZ, <@(JH B@*:,0"H\

D"2D"$@H8, & FJV,FH&J`V4N ^8@>@<4R,F84N JF:@&4bN. ?*>4< 42 &"0>ZN 8D4H,D4,&

@H>,F,>4b 2"B"F@& :4(>4H" 8 8"H,(@D44 " BD4(@*>ZN 8 D"2D"$@H8, 2"B"F@&" @H>@F4HFb

F@@H>@T,>4, " BD4(@*>@(@ *:b D"2D"$@H84 :4(>4H"" (L) 4 " BJFH@6 B@D@*Z" (S). E@(:"F>@

BD4<,>b,<Z< & 'D,P44 >@D<"< H"8@6 8@^LL4P4,>H >, *@:0,> BD,&ZT"H\ 1:10 H/ <3 *:b

:4(>4H" F H,B:@H&@D>@6 FB@F@$>@FH\` ( >. H. F.) 1 000 88":/ 8(. ( AD4 J&,:4R,>44 4:4

F>40,>44 >. H. F. BD@4FN@*4H F@@H&,HFH&,>>@, 42<,>,>4, 8@^LL4P4,>H" L:S.

9. E JR,H@< &ZT,42:@0,>>@(@ 2"B"FZ :4(>4H" & 'D,P44 <@0>@ 8:"FF4L4P4D@&"H\

F:,*J`V4< @$D"2@<:

32<,D,>>Z, 2"B"FZ 6780 <:>. H (942 <:>. H >. ^. 4:4 41370 ')0)

& H@< R4F:, BD4(@*>Z, 4045 <:>. H (563 <:>. H >. ^. 4:4 23650 ')0)
8 D"2D"$@H8, 2"B"FZ

3FR4F:,>>Z, 2"B"FZ 1600 <:>. H (280 <:>. H >. ^. 4:4 11600 ')0)

A@*D"2J<,&",<Z, 2"B"FZ 2300 <:>. H (510 <:>. H >. ^. 4:4 21200 ')0)

III. E?A?EG!%9+=3+ E ;+/)I=!C?)=?5 C!;?Q=?5 79!EE3K37!O3+5 ??=

1!A!E?%/ C+EICE?% ;+EG?C?/)+=35

% H"$:4P"N 1 4 2 BD4&@*bHFb *">>Z, @ 2"B"F"N :4(>4H" & 'D,P44,
8:"FF4L4P4D@&">>Z, & F@@H&,HFH&44 F <,0*J>"D@*>@6 D"<@R>@6 8:"FF4L48"P4,6 ??=

2"B"F@&/ D,FJDF@& <,FH@D@0*,>46 ( D4F. 2 4 3, ENERGY/1998/17). ]H" 4>L@D<"P4b &2bH"

42 D"2:4R>ZN @HR,H@& 3>FH4HJH" (,@:@(44 4 D"2&,*84 <4>,D":\>ZN D,FJDF@&,
'@FJ*"DFH&,>>@6 ^>,D(,H4R,F8@6 8@DB@D"P44 4 R"FH>ZN (@D>ZN BD,*BD4bH46. ?$X,<Z

2"B"F@& 4FR4F:b`HFb F@(:"F>@ <,H@*48,, 42:@0,>>@6 & *@8J<,>H"N ENERGY/WP.1/R.57 4

ENERGY/1998/17.
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E@(:"F@&">4, BD4<,>b,<@6 & 'D,P44 F4FH,<Z 8:"FF4L48"P44 2"B"F@& :4(>4H" F

F4FH,<@6 ?D(">42"P44 ?$X,*4>,>>ZN ="P46 BD@T:@ $,2 @F@$ZN BD@$:,<, @ R,<

F&4*,H,:\FH&J`H *">>Z, H"$:4PZ 3, & 8@H@D@6 F@B@FH"&:b`HFb (D,R,F8"b F4FH,<"

8:"FF4L48"P44 4 <,0*J>"D@*>"b 8:"FF4L48"P4b ??=. C"FN@0*,>4b <,0*J *&J<b

F4FH,<"<4 8:"FF4L48"P44 BD,*FH"&:b`HFb >,FJV,FH&,>>Z<4 4 8"F"`HFb 4F8:`R4H,:\>@

^8@>@<4R,F84N 2"B"F@& ( BD4(@*>Z, 8 D"2D"$@H8, 2"B"FZ F@(:"F>@ (D,R,F8@6 8:"FF4L48"P44 4

*@FH@&,D>Z, 4 &,D@bH>Z, 2"B"FZ (111, 121 4 122) F@(:"F>@ F4FH,<, 8:"FF4L48"P44

??=). G"8@, 0, >,$@:\T@, D"FN@0*,>4, >"$:`*",HFb 4 & 8:"FF4L48"P44

FJ$^8@>@<4R,F84N 2"B"F@& ( @FH"`V4,Fb 42<,D,>>Z, 2"B"FZ F@(:"F>@ (D,R,F8@6

8:"FF4L48"P44 4 *,H":\>@ 4 BD,*&"D4H,:\>@ @P,>,>>Z, D,FJDFZ 4 42<,D,>>Z, D,FJDFZ

(211, 221, 222 4 331) F@(:"F>@ F4FH,<, 8:"FF4L48"P44 ??=.

EJV,FH&,>>Z, D"2:4R4b >"$:`*"`HFb & FL,D, 4FR4F:,>>ZN 4 B@*D"2J<,&",<ZN

2"B"F@&. 3FB@:\2J,<Z, & (D,R,F8@6 F4FH,<, 8:"FF4L48"P44 4FR4F:,>>Z, 2"B"FZ

F@@H&,HFH&J`H 4FR4F:,>>Z< D,FJDF"< F4FH,<Z ??= 4 @HR"FH4 B@*D"2J<,&",<Z< 4

BD@(>@2>Z< D,FJDF"<, BD,*JF<@HD,>>Z< & H@6 0, F4FH,<,. ]H@ @$XbF>b,HFb H,<, RH@

@P,>8" 4FR4F:,>>ZN 2"B"F@& & (D,R,F8@6 F4FH,<, 8:"FF4L48"P44 BD@&@*4HFb >" @F>@&,

2"<,D" D"FFH@b>4b @H H@R84 >"$:`*,>4b 4 H@:V4>Z B:"FH" :4(>4H", " >, >" @F>@&,

D,2J:\H"H@& ^H"B" (,@:@(@D"2&,*@R>@6 *,bH,:\>@FH4 & D"6@>,, 8"8 ^H@ BD,*:"(",HFb F4FH,<@6

??=. 3>Z<4 F:@&"<4, F@(:"F>@ (D,R,F8@6 F4FH,<, 8:"FF4L48"P44 @$X,< 4FR4F:,>>ZN 4

B@*D"2J<,&",<ZN 2"B"F@& @BD,*,:b,HFb & D"6@>"N F @$T4D>@6 F,H\` $JD@&ZN F8&"04> 4/ 4:4

@(D">4R,>>Z< 8@:4R,FH&@< D,8@(>@FP4D@&@R>ZN F8&"04>. E@(:"F>@ F4FH,<, 8:"FF4L48"P44

??= ">":@(4R>Z, 2"B"FZ & H"84N F:JR"bN >"2Z&"`HFb B@*D"2J<,&",<Z<4 4:4 BD@(>@2>Z<4

D,FJDF"<4.

="$:`*",<Z, D"2:4R4b <,0*J @$X,<@< F@&@8JB>ZN 2"B"F@&/ D,FJDF@& 4 @FH"`V4NFb

2"B"F@&/ D,FJDF@& ( D4F. 2) @$XbF>b`HFb H,<, RH@ F@(:"F>@ (D,R,F8@6 F4FH,<, 8:"FF4L48"P44

H,D<4> 2"B"FZ &8:`R",H H"80, 2":,04 :4(>4H", 8@H@DZ, >, <@(JH $ZH\ D"2D"$@H">Z $,2

8DJB>ZN H,N>4R,F84N 4 ^8@>@<4R,F84N 42<,>,>46 4 8@H@DZ, >" *">>Z6 <@<,>H >, b&:b`HFb

BD@(>@24DJ,<Z<4, H. ,. @H>@FbHFb 8 R4F:J >,D,>H"$,:\>ZN <,FH@D@0*,>46 F@(:"F>@

<,0*J>"D@*>@6 D"<@R>@6 8:"FF4L48"P44 ??=.

%% F&,H,F&,H, &ZT,42:@0,>>@(@&ZT,42:@0,>>@(@ <Z<Z N@H,:4N@H,:4 $Z$Z @H<,H4H\@H<,H4H\, RH@RH@ BD,*:@0,>>"bBD,*:@0,>>"b 8:"FF4L48"P4b8:"FF4L48"P4b

b&:b,HFbb&:b,HFb BD4(@*>@6BD4(@*>@6 *:b*:b P,:,6P,:,6 ,,,, 4FB@:\2@&">4b4FB@:\2@&">4b && 8@>H,8FH,8@>H,8FH, <,FH>ZN<,FH>ZN JF:@&46JF:@&46 'D,P44'D,P44.

%<,FH, F H,< <Z N@H,:4 $Z BD,*:@04H\ ( ,F:4 H"8"b <,D" ,V, >,

BD,*JF<"HD4&",HFb), RH@$Z & F:JR", 8:"FF4L48"P44 H&,D*ZN (@D`R4N 4F8@B",<ZN @$X,<Z

2"B"F@&/ D,FJDF@& <@0>@ $Z:@ $Z 4FR4F:bH\ H"80, 4 & H >. ^. 4:4 *DJ(4N ,*4>4P"N,
F@@H&,HFH&J`V4N 4N ^>,D(,H4R,F8@<J F@*,D0">4`. G"8"b <,D" <@(:" $Z @$:,(R4H\ BD@P,FF

F@B@FH"&:,>4b D"2:4R>ZN <,FH@D@0*,>46 H&,D*ZN (@D`R4N 4F8@B",<ZN. !>":@(4R>Z6 <,H@*

<@0>@ $Z:@ $Z BD4<,>4H\ H"80, 4 & 8@>H,8FH, 8:"FF4L48"P44 <4>,D":\>@(@ FZD\b, (*,

@$X,< 2"B"F@&/ D,FJDF@& <@0>@ $Z:@ $Z BD,*FH"&:bH\ & &4*, DJ*>@(@ F@*,D0">4b.
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)DJ(4< 4>H,D,F>Z< "FB,8H@< b&:b,HFb R"FH@H" @$>@&:,>4b *">>ZN, 8@H@DZ, $J*JH

B@FHJB"H\ @H 8"0*@6 FHD">Z. 3>Z<4 F:@&"<4, D,R\ 4*,H @ H@<, 8@(*" 4<,>>@ $J*,H

@FJV,FH&:bH\Fb F$@D *">>ZN. ]H@H &@BD@F 4<,,H 8D"6>, &"0>@, 2>"R,>4, *:b P,:,6

@BD,*,:,>4b @$X,<@& 2"B"F@&/ D,FJDF@&, 8@H@DZ, 4FR4F:b`HFb >" @F>@&, D,2J:\H"H@& @P,>84

H,N>48@- ^8@>@<4R,F8@6 @$@F>@&">>@FH4 D"2D"$@H84 4 ,, ^8@>@<4R,F8@6 ^LL,8H4&>@FH4.

EFZ:84

ENERGY/WP.1/R.57, *@8J<,>H +]7 ??= @H 19 4`:b 1996 (@*": ;,0*J>"D@*>"b

D"<@R>"b 8:"FF4L48"P4b ?D(">42"P44 ?$X,*4>,>>ZN ="P46 2"B"F@&/ D,FJDF@&

<,FH@D@0*,>46 - G&,D*Z, (@D`R4, 4F8@B",<Z, 4 <4>,D":\>@, FZD\,. /,>,&".

ENERGY/1998/17, *@8J<,>H +]7 ??= @H 20 4`:b 1998 (@*": AD@,8H DJ8@&@*bV4N

BD4>P4B@& BD"8H4R,F8@(@ BD4<,>,>4b ;,0*J>"D@*>@6 D"<@R>@6 8:"FF4L48"P44 ?D(">42"P44

?$X,*4>,>>ZN ="P46 2"B"F@&/ D,FJDF@& <,FH@D@0*,>46. )@8J<,>H BD,*FH"&:,>

BD"&4H,:\FH&@< ',D<">44.

Institute of Geology and Mineral Exploration: Studies on the Mineral
Exploration of the Lignite Deposits of Greece .

Koukouzas, C. and Koukouzas, N. (1995): Coal of Greece: Distribution,
Quality and Reserves. European Coal Geology , Geological Society Special
publication, 82, 171-180.

Koukouzas, N. (1998) Distribution of Lignite Deposits in Greece, based on the
Age, the Type, and the Reserves. Mineral Wealth , 106, 53-68.

Public Power Corporation: Studies on the Mining of the Lignite Deposits of
Greece .

U.S. Geological Survey (1983): Coal Resource Classification System of the
U.S. Geological Survey . Circular 891, 65p.
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G"$:4P" 1: 7:"FF4L48"P4b <,FH@D@0*,>46 :4(>4H" & 'D,P44 & F@@H&,HFH&44 F

<,0*J>"D@*>@6 D"<@R>@6 8:"FF4L48"P4,6 ?D(">42"P44 ?$X,*4>,>>ZN

="P46 2"B"F@&/ D,FJDF@& <,FH@D@0*,>46
( C4F. 2 - ENERGY/1998/17)

;,FH@D@0;,FH@D@0-
*,>4,*,>4,/ (@D>@,(@D>@,

BD,*BD4bH4,BD,*BD4bH4,

),H":\>"b),H":\>"b @P,>8"@P,>8"
( G]?G]?) 44/ 4:44:4
'@D>Z6'@D>Z6 *@8:"**@8:"*

AD,*&"D4H,:\>"bAD,*&"D4H,:\>"b
@P,>8"@P,>8" ( G])G]), G]CG]C)

="R":\>"b="R":\>"b @P,>8"@P,>8" ( >">" @F>@&,@F>@&, (,@:@(4R,F84N(,@:@(4R,F84N
B"D"<,HD@&B"D"<,HD@&)

]8@>@-
<4R,-
F8"b

A@H,>P4-
":\>@

^8@>@<4-
R,F8"b

]8@>@-
<4R,-
F8"b

A@H,>-
P4":\>@

^8@>@<4-
R,F8"b

),H":\>"b

D"2&,*8"

AD,*&"D4

- H,:\>"b
D"2&,*8"

A@4F84 C,8@(-
>@FP4-
D@&8"

(111) (211) (121)
(122)

(221)
(222)

(331)
42<,D,>-
>Z,

(332)
4FR4F:,>-
>Z,

(333)
B@*D"2J<,-
&",<Z,

(334)

AH@:,<"4F

1/
1 708,7
(240,75

)

704,1
(98,64)

389,4
(77,88

)

211,6
(42,32)

255,6
(55,11)

105,0
(18,92)

624,0
(109,21)

--

;,(":@B@:4F 365,0
(34,67)

35,0
(3,32)

-- -- -- -- 50,0
(4,75)

--

K:@D4>" 1/ 103,3
(25,82)

24,7
(6,17)

151,7
(32,2)

194,3
(40,28)

-- 54,0
(12,4)

55,0
(12,60)

--

)D"<" -- -- 962,4
(96,24

)

587,6
(58,76)

-- -- 500,0
(50,0)

100,0
(10,0

)

]:"F@> -- -- 89,6
(20,20

)

25,4
(5,80)

-- -- 70,0
(14,0)

--

7@2">4 -- -- 180,0
(19,80

)

328,4
(36,12)

-- -- -- 200,0
(46,0

)

?D,FH4"F -- -- -- -- 115,0
(24,85)

25,0
(6,56)

190,0
(51,0)

--

;>@(@R4F-
:,>>Z,

<,:84,

<,FH@D@0*,-
>4b

38,55
(9,46)

23,65
(6,44)

46,0
(3,90)

38,0
(3,86)

261,2
(46,04)

126,9
(21,48)

466,0
(101,06)

560,0
(168,

86)

%F,(@%F,(@ 2
215,55

(310,7)

787,45
(114,57)

1
819,1

(250,2
2)

1 385,3
(187,14)

631,8
(126,0)

310,9
(59,36)

1 955,0
(342,62)

860,0
(224,

86)

1/ %8:`R,>@ >,F8@:\8@ <,FH@D@0*,>46 >" D"2:4R>ZN ^H"B"N >"R":\>@6 @P,>84 4

">":42" ^8@>@<4R,F8@6 ^LL,8H4&>@FH4. 1"B"FZ BD4&@*bHFb & <:>. H, " P4LDZ &
8&"*D"H>ZN F8@$8"N F@@H&,HFH&J`H H@>>"< >,LHb>@(@ ^8&4&":,>H" ( H >. ^.).

3FH@R>48: 3>FH4HJH (,@:@(44 4 D"2&,*84 <4>,D":\>ZN D,FJDF@&, '@FJ*"DFH&,>>"b
^>,D(,H4R,F8"b 8@DB@D"P4b 4 @HR,HZ (@D>ZN BD,*BD4bH46.
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G"$:4P" 2: 7:"FF4L48"P4b <,FH@D@0*,>46 :4(>4H@& & 'D,P44 & F@@H&,HFH&44 F

<,0*J>"D@*>@6 D"<@R>@6 8:"FF4L48"P4,6 ?D(">42"P44 ?$X,*4>,>>ZN

="P46 *:b P,:,6 (:@$":\>@(@ @$2@D"

( C4F. 3 - ENERGY/1998/17)

EHD">"EHD">" ),H":\>"b),H":\>"b ( G]?G]? 44/ 4:44:4 '@D>Z6'@D>Z6

*@8:"**@8:"*) 4 BD,*&"D4H,:\>"bBD,*&"D4H,:\>"b ( G])G]),
G]CG]C) @P,>84@P,>84

="R":\>"b="R":\>"b @P,>8"@P,>8" >">" @F>@&,@F>@&,

(,@:@(4R,F84N(,@:@(4R,F84N B"D"<,HD@&B"D"<,HD@&

]8@>@<4R,F84, A@H,>P4":\>@

^8@>@<4R,F84,

),H":\>"b 4

BD,*&"D4H,:\>"b

D"2&,*8"

A@4F8 4

D,8@(>@FP4D@&8"

(111) (211) (331) (333)

(121) (221) (332) (334)

(122) (222)

'C+O3a 4 034,65 2 174,75 942,70 2 815,00

(561) (301,71) (185,36) (567,48)

AD4<,R">4,: 1"B"FZ BD4&@*bHFb & <:>. H, " P4LDZ & 8&"*D"H>ZN F8@$8"N

F@@H&,HFH&J`H H@>>"< >,LHb>@(@ ^8&4&":,>H" ( H >. ^.).
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G"$:4P" 3: 7:"FF4L48"P4b <,FH@D@0*,>46 :4(>4H@& & 'D,P44 & F@@H&,HFH&44 F

BD4<,>b,<@6 & 'D,P44 F4FH,<@6 8:"FF4L48"P44 4 <,0*J>"D@*>@6

D"<@R>@6 8:"FF4L48"P4,6 ?D(">42"P44 ?$X,*4>,>>ZN ="P46

2"B"F@&/ D,FJDF@& <,FH@D@0*,>46

'D,R,F8"b 8:"FF4L48"P4b 1"B"FZ 7:"FF4L48"P4b ??= 1"B"FZ 7@*

AD4(@*>Z, 8 D"2D"$@H8,

2"B"FZ

4 035<:>. H ]8@>@<4R,F84, (4:4

*@FH@&,D>Z, 4 &,D@bH>Z,)

2"B"FZ

4 035<:>. H 111, 121, 122

?FH"`V4,Fb 42<,D,>>Z,

2"B"FZ

2 735<:>. H ),H":\>@ @P,>,>>Z, 4

BD,*&"D4H,:\>@ @P,>,>>Z,

D,FJDFZ 4 42<,D,>>Z,

D,FJDFZ

2 804<:>. H 211, 221, 222, 331

3FR4F:,>>Z, 2"B"FZ 1 600<:>. H 3FR4F:,>>Z, D,FJDFZ 311<:>. H 332

A@*D"2J<,&",<Z, D,FJDFZ 1 955<:>. H 333

A@*D"2J<,&",<Z, 2"B"FZ 2 300<:>. H AD@(>@2>Z, D,FJDFZ 860<:>. H 334

?$V4, 2"B"FZ 10 680<:>. H ?$V4, 2"B"FZ/D,FJDFZ 9 965<:>. H

?FH"`V4,Fb 2"B"FZ 6 635<:>. H ?FH"`V4,Fb D,FJDFZ 5 930<:>. H
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A@*D"2J<,&",<Z,

32<,D,>>Z,

3FR4F:,>>Z,

G@R8" 42<,D,>4b

H@:V4>Z B:"FH"

C4F. 1. =" *4"(D"<<, B@8"2">Z 8"H,(@D44 *@FH@&,D>@FH4 @P,>84 2"B"F@& :4(>4H" >" $"2, D"FFH@b>4b @H H@R84

42<,D,>4b & F@@H&,HFH&44 F BD4<,>b,<@6 & 'D,P44 F4FH,<@6 8:"FF4L48"P44

7:"FF4L48"P4b7:"FF4L48"P4b,, BD4<,>b,<"bBD4<,>b,<"b

&& 'D,P44'D,P44

7:"FF4L48"P4b7:"FF4L48"P4b ??=??=

?FH"`V4,Fb
2"B"FZ

6 635<:>. H
AD4(@*>Z,
8 D"2D"$@H8,
2"B"FZ

4 045<:>. H
?FH"`V4,Fb
2"B"FZ

5 930<:>. H
AD4(@*>Z,
8 D"2D"$@H8,
2"B"FZ

4 035<:>. H

< < <

C4F. 2. AD4(@*>Z, 8 D"2D"$@H8, 4 @FH"`V4,Fb 2"B"FZ <,FH@D@0*,>46 :4(>4H" & 'D,P44 F@(:"F>@ F4FH,<"<

8:"FF4L48"P44 ??= 4 'D,P44


