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



 







      
     





  
 

 




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 

  
  
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  





    
          
        
         


 
           

 
           

          
           
   



   

              
 

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  


           




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
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 
 
 
 
 
  
   
     
   
   

 


   
   

   
   
   
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  


           


 
 
 
   
   
   

 
 
 
 
 
 
 
 
 
 

 
 









 

 

 

 

 

 

 

 



  


           



  


 


 

 

 

 

 

 

 

 

 



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  


           

























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
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

 

 

 

 

 

 

 

 



  


           


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
           



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!""#$ 1 
!"#$% 

 
1.1 !"#$%&#!'()*+,-.$#/0123(4# 

!"#$%&'()&"'*(++"&,-$,& 15 ./ ('.0. 2551 –2565) !"#$"%&'()*+,-./012.345678#29:; 
!"#$%&'%()*+,-.//01%23%1$!41,-.//015-.678/!"#$%& !"#$%&#'%()*%#+'%,-#(./01(.20,34%,,-0#35 
!"#$%&'()$*+',,$"!)-.%/012 3(45$,0.6$)7$4!"!"#$%&'())*"+"!,-./0,1%&2-3454%678(98 2,800 
!"#$%&''( )*+,-./ 2554 01$ 3,700 !"#$%&''( )*+,-./ 2565 01$2-&32-4-,56"7#*8,96!9:;<!=1>? 
!"#$#%$&'%()*+,-.#&$/01-2342-*!561*7%(89&:;1<=(% *2">?*2@&-6A&$B-3(? 6,900 ktoe !"#$%&' 
2565  

!"#$%!&'()"*+,+'-*./012345%657!"!#!""#$%&'(')*+,-'$(./$-012345)/$60789:-;<!"#$ %&'() 
!"#"$%$&'$&#()*+,"-  !"#$%&'('&%)*+,-.'/01234'5678!"#"$%&'()*+,-./0.123456-".7"% 8"%9:4&; 250 
!"# $%&' 600-800 !"# #$"%&'()'*+,-.!-"+/+01223"456768*9::;!<= >8,()'*+,-.!-"+#5?:,@<A=" 
!"#$%&#!#$'(()&*+,-,./!"#$ %&'()*+,-(./(012'3'245$ .6478.9/:!&;)<(3/<)=&".=5 !"#$%&'$() *+&',-. 
!"#$%&'()*+,-%-'./'*!01*/234*5"67 189:;*!01<97*"24$<=>%?'+@AB-9&C1.:  

!"#$%&'()'*&$+,-.+$#/0.12"#3+),456&$72.8"&#9":;+"2",+. &<=" *0>+/?#681 .$%@?"A$B>C 
!"#$%&'()* +,-'./&!*"012')34556!"#$%!!"!"#$! !"#$ %&'()* !+,&-$.!/,&- 01234)!&5/&67 !78$92$ :;<=$>< 
!"#$%&!'()*+,-*./0,'-112!'(3,45647)* -8&9:2; <(,=:2;>4,?!(@- >%6!()&*= <1A2,B 10% +ACD-4E,:<FG; 
!"#$%&'(()$ *+,(-./!%01(%23/245).362(7)892(:8(-;;<)=05.5&>0,!7?@9+A$  

!"#$%&# '()!&*+,-./'!"#!""#$"%&'"!()*+,!"#$%&'(!&)*+,-)%./)0,12"30((-.!"#$%&'#$$()*#) 
!"#!$%&"'(()% !"#$%&%'()*+%,-./01 2/2548 (+%,-!"#$ 2) %&'$()*+"#$ 25 ,-!./0& 1.2. 2548 %.3+4(5 
!"#$%%&'()*+',-). /01 2034(,536"5&,78)8659$-%)3%9 ,:3*3%4(!"5;<*=3 “!"#$%&#'(%)&"*&+,-./ 
!"!#$%&'()"!"#$%&'()*+,)-./0)123-!4556378,%,!” !"#$%&'()*+,-./01 !"#$%&'()*+',-'.(-/01234&' 
!"#!"#$%&'()*+,(-&./012(3456789":1;<49"%="617,'$&2>"1?&.@5AAB" C#D8E/(81.6F:7(>.#>"1!D"D 
!"#$%&'()*$+,-./012345*3!"'67-4!89::-$ !"#$%&'(()*&+,-./0123%'43 5671$8$+%&3/49:$&9:3;<=!"##$% 
!"#$%&'(()*+,#-!./0-1023!1456./7'%(8!"#$%&'()*+ ,-),!"#.//0&(&12!34 !"#$%&'()*+,-./0)&!123010 
!"#$%& !"#$%&'()*+(),-./01 2345676(83+$4'9:70;<=*>$?&+@A0<)B   

!"#$%&'()*"'+(,-.$/0120345"$!"#$$%&'()*#+(#,-./(0$1234,5"67#8,'9:;14-<=+.'>>#=!"#$#% 
!"#$%&'(!"#$ !"#$%#!&'()*$)+,-./&012*#%234*5326/#%2789#:/.0;52<=3>%-2)?,@.57A!5@B'"5C86*@&=/=8 
!"#$ %&#'$(#)*+,-./01%(2,3/'45/67'!"#$%&'()*+, -./ 0%(,#12$345,67 !"#$"%&'()*+,&-*,,./0123+&,45-*6&-*, 
!"#$%&$'()*++,-.-/0'12!"#$%&'$()**$%)+,-./ #$%(")+("0"1"2345$"6$7%)8 !"# !"##$%&'($(')*#+, 
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!"#$$%& '&()'&(&*+,-./01.1 213"4 500 )%5  6789:-./01.1-;,%13<96=1$.%12930>?%.<3% 1,000 213 
!"#$%&'()*'+ ,-.//01-/2 345&"1-/2 #67"%8"  

!"#$%& !"!"#$%&'($)*+,-./)01$*0**2,&(3*/04* 56*.789:;<!246&4=>32.6-'4/$<?4 ):;@70A7 
!"!"#$%&'()*+,--,!"!#$%&' ()* 7 +,'+-*". */01,2304!$5&6$+&78+9*3+:'0!#;&'<,0=>5#(-*'9:43?:4 @+- 
!"#$%"%&'(!)*+%,-./0%1"+% "23415678 649!9:(61.+8+"&'(;<9!;<.)61!"#$%"%94=9 !>?9&'(;<9!@:(6.@A+5 
!"#$%"%&'()*+,-&./+01234!35 67#89:$%"%&'()*+!"5;7,&<=,>?@A2B5,(CD>)9::%DBE="=)!35 !"#$%&'$()* 
!"#$%&!“!"#$%&'()**+,-./0/(” !"#$%&!"#$%&'()*+,-.!/%'0%'12%3456)0!"#$"%&'()*+,-.*/(01+2343( 
!"#$%#& '()*+,+-./0123+-/456,783+*9:#$3;/3<=-3-!"#"$%&'"#"()*(&+"$,$-./0$1!$*"1+"$2+34$ 
!"#$%&'()*$+,-./*0123$+4567'(8%96:9;.& “!"#!$%&&'(”  

!"#$%&'() *.!. 2549 "#$%&'($)*(+',-.-)(/!"#$%#& '()#*+,*(!##-+.#/0%1,%2!"#$%&'#$ 
!"#$%%&$'%()*+,-./01'2)  (3'%$)*4!%0$'%!"#$%#&'()'(*+,-.!"#$%&#'(#)&%&#*+&,-./$$&, 
!"#$%&'($) )!*+,-%$.$/-012/3-&.45(  “!"#$%&#'(%)&*+,-..!#$/001&2345467,&896:% ;<&=#>.2?52,” 
!"#$%&#'() *+,!"#$%&"'#$())"#$*+,!"#$#%&"#'#()**+",-./.012"3405!!""#$"%&'$ ()*&$%+,-.)& 
!"##$%!&'($%!)'*+,(-# .'/012/.%034!0$%!5 6(7.8%$%!.(9:0;9<$6=73*>!?) 3 @1-( 4A: $!"+-1B'$CD 
!"#$%&'()* +%,-.,/&0123$ 45$060 144 7.8 9.&16:;<$6&2!$%)! 13=>?@AB1'C0+'%D2E*?9+%, 
!"#$%&'()!"#$%!&'()*+,-!./0-1*234567)899:;"/.+.' <-;= 100 kW !"#$%&'()*&+,*"-./0'*   

!"#$%&'(#"%)*#"!"#$%&'()*+',-./(0121-30456&72& !"#$%&'(!")*+,-+.&-(&/0(112,3(,456 
!"#$%&''(# )*(#+,-+.//0$%&''(#12+0+% !!"#"$$%&#'()%&#*+,-.*/!01+2343!56&789*:9&7';<1!"#$ 
!"#$%&'()*+!"#$%&'#()*+$,-.-)/'+012#34536 7)'89!"#$%&'()!$'*+,-.+*/0(12(3#--'!!"#$%&'()* 
!"#$%&'()*+,-./  

!"#$%&'()*+ !"#$%&!"#$%%&"#'()*+,-+(.//"!0./&(1"2!"#$%&'"'()*+',-'.&,/&,%&'!%01' 
!"#$%&'()*+,-&#!"#$%&'()*+,-./#$0123$(13*4.3#. !"#$"%$&'(#)*(+,-".$/%-012*)*(34)5*6$7")5809:;.;! 
!"#$%&'()(*+,-$./*).012+3!"#$%&%'()*+*,(-$./0&1 ,02(1345,(-62575%8(9-1:!"#$!!"#$"%&'($ 
!"#$%!"#$ %&'()*+,-./,012345"+!67869!"#$%&'()!"#$%#&'()%*+,-./&0123'&4/56*5!!"#$%&' 
!"#!"#$%&'() !"#$%&'()*+,#,-./0!123!%4!"#$%&'"(!)*+,$-. /012345$6724879:,4)434$#;&:,<8;=,>?#: 
!"#$%&'())*+,-./+0(1)  

!"#$%&'(#%)*(+#,-.&(+/01234-#--&5- 60,78-"#9:;<(#%)*(+#=<>?@8A&B-#4*5- C#="#(#%)*(+# 
!"#$!"#$"%&'(!"#$"%&''()$)*+,#-)./01)()!&)23 !"#$%&'%!"##$%&'()%*+*%,$-./,0$1-"2#%'2 !"#     
!"#!"#$%&'$(#)*  Short Rotation Coppice (SRC) !"#$%&'()!"#$%&'()*+,-)$)./01234356789:*;!"#"$% 
!"#$%&'!!"#$%&"'()#*+", -*.#"+/#"0(1234!5$!0"567 #84& 37&!7! 9:7;<) 9:7;87;) 9:7;#<+" =>()5?7 
!"#$%&'()*+,-.'/012"34/5+67,4%589,:;3<=>26= !"#$%&$'()*+,!"#$%&'()*(+,-!"#$%&'()*#+%*",-!"#$%& 
!"#$%&!"#$%%&'(")*+!)"#!"#$!%&'()*+& SRC !"#$%&'(!)*+!'#,!"#$%&'()*)$ +,-".#/0!-1/&-%2&!"#$%&' 
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!"#$%&'()* ($+,)-. !"# !/0*1*)    2+3,043)*'56).*24789*0&* :#;0<:)"=9&>&?@A%'BC D'#%E2 Short 
rotation forest (SRF) !"#$%&'()*+,-./0 1%2340!"# $%&#'()*+#,-'./ ,0123+4!-5 6789:;1<2:=!'!&29'-> 
Short Rotation Coppice (SRC)  

1.2 !"#$%&'()*+,-.*/0'!12"3 
1) !"#$%&'()*!"#$%&'()&)*+,(-#.&/0-)$+12%.3"(SRC)!"#$%&'()*+,-./!012!'#3%!"456'78984  
2) !"#$%&'()*+,+,-./0,1203*"4%56/78.!9:0 (SRC)  !"#$%&'() *)+,-./0-.!" 

!"#$%&'()*+, '-!./+012 34$/-!'567897"+/:;<" SRC !"#$ %&'()$*+,-.""-/,+0   
3) !"#$%&'()* +,-./01*2!3#4%!"5026%27,89/!:;< (SRC) !"#$%&'() 
4) !"#$%&'()*+,-"./0*!12303,45+,-6.708%0(*9:,;8 SRC !"#$%&'()*+,-..($/,-./00"( 

(Biomass Feedstock Production) 
5) !"#$%&'()*+,-!"#$%&'(()%&*+,)-./012&34 (SRC) !"#$%&'() 
6) !"#$%!&'()*%+,-./0123!104+ ./0&056780310*/39/3./0!.:;0 7<=./0&-,."#>"-533/(  

!"# $%&'()*+, )-".#/0#1)2&3'*4$5503 #61)/7183*9:4)9*;%-"<)=*>?8;@A34)B"#8(6,CD%: 
!"#$%&'$()*#(+*,%-#$.)/"01234  

1.3 !"#$%&'()*+,-./0-1#2.3!"# 
1) !"#$%&'()*+,  

 !"#$%&'()*+,-%./0123%4#5$ 6782!9:#!"#$%&'()*+,#-./0#123&&0#40567/!"#$%&' 
!"#$!%&'()*$+,-%+%)./'0120!3/4506'*7-$%83+./$9&:';<=/ ><:!"#$#%&'()*+,-'./%#01/,234&#5%!"#$%!&'"()* 
!"#$ %!&'#()*+,-"./%012342!5674!"#$%!&'!"#$%&'"()*+,-.#/*+012!"#$%$&$' !"#$%&'()#%"% * 
!"#$%$&'()*+&(,-!" #$!"%$&%'%!"#$%!!&'(#)*$+%,-./*012 34') 5 67889:&(!"*%262;*&(2%#%<!=>1/2?$ 
!"#$%&'(!)*+",-../+01(23$ 600 4/2/5-+ (6(%78,9/: ;<.0==>/?@/+'(/.-!"#$%$&'%'$()*+,, 2553)    
  2) !"#$%&'() 

!"#$%&'()*+,)-./01!"#$%&'()*!""#$%&$ '()*+,-./!0123+#!0$14567814 #4!+"6.+69"::+$!;%< 
!"#$%&# '()!*+(,-./#01/213(,4.5/2*67&89:,;#+#<=+>?:*@A98A#<A+64.B12-467&87(1C:;DE#;!4"&(,8"(-24 
!"#$%&'$()*#(+*,%-$%)."/0123+45!6%&(78#169:;(:<*=%><)=%?@#  
  3) !"#$%&'()#*&+,-./01+2!,"34 

!"#$%&#'(")*!"#!$%#& !"#!"#$%&'()*+,-*./01$2+."344255365*!75)3-18924$2+:;'<+3.82$+ 
!""#$%&'!"#$%&'()&#$ !"#$%&'()*&$!"#!"#!$%&'()*+!"#$%&'(!)(*+,-.%&/0%"12$3.45$) !"#$%&!" 
!"#$%&"'()*+,#-..%(/(01"/ "2!.3&(4/!"#$%&'()!*+!",-&./0&&(/*0, 1$2!"#$%&!'()*+,#-. 
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!"#$%&'( )'*'!"#$#%&'()*%+*!,'-./#--(/%#, %01234.5*/67$8(*!9&:.*;+!2(*! CDM - Project !" 
!"#$%&'(!)*'(+,    

!"#$%#!&'()*+%,-%./0/&1*%/23%145"6+%76897:+";<))!8=*>?"7,;<=@> AB<=(C9"DE0;<)) 
!"#$%!"#$%!!&'(#)!"#$%&'()*+,-(./012'$2'3,$%45631 40 7/%897:;,#9 <#3=,/>!!?@A,)@631/0!"#$%&'"() 
!"#$%!&'() 25 !*%+,!-./0, !123/45/ -67)8+9*:3;9<;=<>?3@/8!*A/!B0*:3%/C+48D,145)"9=@#<E >6)>?3!*A/ 
!"#$%&'()*+,-)%./%01)2345(+6#7( 15 )%#38)9:/!8 ;3<#%3=-1> 48 &"1/?3@ 9A,$*<B/C7,);&@1/7B D<#%01 
!"#$%&'()&!"#$%&'&!"#$%&'%()*+&*,%-%!./0!%1*,%2!3!"#!"#$%&'()"*+,-./0123+%45+673+73'80%9:2; 
!"#$%&'()*+,!-.$/012/3 +"45$-6'74"894*:'7!"#$"%%&'()*+%,#-.#,/)0(12&(3!!"#$%"%&'(&)*+%!,- *%. 
!"#$%&'(!)*+,-*&'(-./ 0#$ %+1-12+341356375/289*+:1%+1:;+3 < &'(*'08+*!)*+,-* !"#$%&"' 
!"#$%&'!&()* '+!,&!'"-'.(/01231456!"#!"#$%&$'()*+&,!-.%/012)&3,)!"#$%&'()*+&,-.&-/&0+1234!"#$% 
!"#$%&'()*+,(-./0/1#, 2&3/(-.2,$" 5 456 7 ()#$ 
  4) !"#$%#&'(#()* 

!"#"$%&'"'()*"$+,*-"./"#0123414567)8()!9"0$:;;"**"$<5)=>1)?*4#6@A0$:/ 0BCD= 
!"#$%&'()*+,-..($#/0)(12--3456,-.788"( -93:;<.)(3(-=)-'(.>!"##$%&'(')*+,-./*0123&+045,678,8 
!"#$%"#&'()*+%,-$./0*$123+45)67$89':;1/0;!"#7,'*&<=+**%4>?@<A@53A=B*/#;C (*+>8D$!E  

 

 

 

 

 

 

 

 



!""#$ 2 

!"#$%&'""()""*+,-./0'#1%2$345)342'678. 
 

2.1 !"#$% 
!"#$"%&'(!"#$%&'()*+,-.%**/!**01"2($3%+4-5,678!675%9:;(!-<=%$08)>3?)?@:A3!$*)"B!?0:CD

!"#$!%&'(!)*+%,-../+01$2$,3+4/567$-+((8!91:.!;+&( !"#$!"#$%&'()*+,-./012#34/5678*/012#!%,%7 
!"#$%&'()*+"",-./0#-1+2! "#$%!"&'()#*+,+'-!)./0"12314 !"#$%&'()*+,-(*./&)+01"1/203456*789 
!"#$%&'($%)$"*$+$!,-./0".,123.&4'564'789$+%-3":4;#%;:<=>>?$ <+@A7'B$5#$CD$& 358E/%;#3@ 
!""#$%&'( )*+,#$%-)"!""!.-/'01 +2'+3'&$4)5 !"#!"#$%&''()*$+,-./+012,/3/4 !"#$%&'(&)* 
!"#$%&'()*+(,-*.+'!"#$%&'(%()*+',"-%./,(#*01$-2! (Short rotation forest; SRF) !"#$%!&'(")*++,( 
!"#$#% &'()*+,-).-#/012345-6-7.89:)3.:#/012-"; !"#$%&'()"%**+,-.)/01"2 

2.2  !"#$%&'()*+,&-./!"#$%&'()*)+!"#$%&'()*+"",-./0#-1+2" 
 !"#$%&'())*+,-./+0(1)!" 20 !"#$%"&!"#$%& '()*+("!"#$%&'() *+,-.+/01&2!3& *+,-.+/4+5678% 
!"#$%"&'()*'+ !"#$%"&'()),-./+, !"#$%"&01)/)"+23 !"#$%"&04#5,6 !"#$%"&+$,.,)(,+ 
!"#$%"&'()&*$*+ !"#$%"&,-./+ !"#$%"&+01,213& !"#$%"&24,!"#$%"&.)456+ !"#$%"&.(+758+9 
!"#$%"&'()*+,-. !"#$%"&$/0#123 !"#$%"&$/0#4"%56278 !"!"#$%&'%()*+, -$!"#$%&'./(*0)*+, 
!"#$%&'(%)*+,-,$.$/01 !"#$%!#&'!"#$%& 2.1    
 

 

 

 

 

 

 

 

 

 

!"#$%& 2.1 !"#$%&'()*$+,$-  
(!"#$%: !"#$%&' !(%)*+, 2553.) 

 

 

 

 

 

 

 

 

 



6 

 

1) !"#$%&'()*+,&-./ 
!"#$%&'())*+,-./+0(1) !"#$%&'()*%+$,--%./%0/12345-)#(0/1%#/6-*7!"#$%&'($ 

!"#$%&#'()*+,*)-,."!!"#$%&'()'*"#(+,' -." (+,'/012'/3 $40(+,'5/+ 67,58+9:;)<=0>6?/0$-# 
!"!"#$%&'()*&+,-./##0 0*1%0+.-2#&345/!6/!"#$%&'($%)*+#,-".)/!0123456($%#78$'.*91).0# 
!"#$%&$'(!"#$%&'()*+,-.!"#$%&'()%#*+, -&*./0&1%,$!234,!"#$%&'()*+"#),)-./012+3&450'/ 
!"#$%"& !'()*+,-./.!"#$!%&'$'!()%*+,-!"#$%&'(")%*+, *-.#/0!"#$%1,2'"!"#$%&$'()*+,-./01$ 
!"#$!%&'()*+,-.%/-$01(*$0) !"#$%&'()"*!"#$%&'"()*!+),-.*/0'123&!456!7! "#$%&'()*+,-./012&3 
!"#$%&'()%!*+," -./!01()%2"+34)%5"%6)7 8#493:1;!'<+=">%74?)$3.;(;()%4@>8=8>+AB)C#=4; 
!"#$%&'"()  *+%!"#$%&'()*"+%,-./%0(12&(",.34(+56."78,(!39(":)+;"../%<#4!%="-.0.!1(5>"*"+ 
!"#!"#$%&&'()*+,-!. !"#$%!&'()*+',%-.  !"#$%&'()$*$+,-$.)"'/$)'!"# !"#$%&'()"(*+,%-./0 
!"#$%&'()"*+# ,-./01*23#435"#!"#630789!:"*;:!-<8 = >?+@#A"2'7(4&8'BCD&?31.@E;58:C9'F-(' GH<# 
!"!"#$%&'(!"#$%&'(!)*+,-(*./01&2342-5'67!"#$%&#'(")%*"+,#-./*0123,*.!045*67,80)96 %:*;"* 
!"#$%&'()'!*+,$(-.+'"/$01#23455*.2'3-+,6789%$%&':)'!*+, ;+:<8+02=:030>?*@AB-C90.$5D>'/E+ !E+F(G 
!"#$%&'()*+),-(./-0./123/%4)"56789:;3+ < =%>?@8,#@)*?AB :;B/ < :A3C)/C4#!+D!"#$%!&'()!&**+,& 
!"#$%"&'(&)*+,-. 
             !"#$%&'()*+,-!./0'123,,4(567-(839, :;<-(+07<,70.#=24>?':='@/&-A&B.-CDB 4 
!"#$%&'(%)*+, -./  
             !"#$%&'($)*+,-./01(234*56-%7568 9":!9,;<=>?5./06*<+5%$.>:8$)*$=@"!("&AB5$)6 C.$,D 
!.!"#$%&# '"()*+,*-./0!"#$!%&'()*!%(+,-./0,(12343(+# 5.6&178"9 :;< !.!"##$%&'($ )*+,-. 
!"#$%&'()*+&$(,-./0 12,.3452%&'67+89,:!"(;<4$.)&<: =>8?&',$4<&!"?<.@A'=>8!"6&'8BC 6<&6D8 
!"#$%&''()*+,#-./)-01-2-31'45$6789:($!;< !:=+67!>#;?@8?AB#+(#,.3$8?>*,C1+ !C)+ 67'($A&- 
!"#$%&' !()*+,! "#$%&'(")*+(,"-.!/012,"&34)%,/52!67*17*8*9+*:+7*;<= > #?@A01A-#*,BCD<!%%& 
!"#$%&'"()*+,-.*-/0#1234)56 7(8$9: $#:%;<"=+ $#:%;<">*- $#:%;<">3# $#:%;<")=1? $'4'<"@"3A",AB;% C 
!"#$%#$%&'%(')*+,-./$*0)1+23+0452"67/(789'8/#+5*5+:";& < $"2"6)%'=>' < ?5+@: A.B9&./$* +@!"#$ 
!"#$%&#'(#)*+,"-#-.!/*01)!2345$%&#%670#89#+3:;/< +=>>?!(6+,"-(#@A&"BC2@C"# ;DE09/F"G3& 
            !"#$%&$'()*$+,-./*0,123145$'()*$+,63".* 789#:"5$';',36<,/=><+)37,?/@A 6<,/'@B>#6*.! 
!"#$%&'()*+,- *./0%123+'4'5(67+!"#$%"%&%'()&*+%,-.)/01234/5,6!"#$%&'%( !"#$%&'()*+,-!.&/* 
!"#$%&'()* +,-(.("/0&#1234567$&"8(#9:/$;<:=$ >?%432>0&/9@223(-,$&A4/+6%BC0&A4/<:=$ B(-&#)*2&A$ 
!"#$%#&!"#$%&'()*!"+,-+./((01#!1#2#3*!#4!"# $%&' ()"*+,-. ()"/0+$/(1. 23&'4)"35( ()"6("#3"7 
!"#$%&$'( )*+,-./!012)&)*+,-.3"4$ 5+%+6!)1+3789!))(5'12.138*+!"#$#%$!&'()*+,-.'/01234 5"!678%9/: 
!"#$%&'!"#!"#$%&'$("!"#$%#&'()$*+,##%-./!"#$%&#'()*+,-.(/0'12-3145#1367,#136869"7:4!;4*<( !"#$ !"#$%&'( 
!"#$%&'()*() +,)-%)./+012+3'45 &%63.768169"./+,1:+" ;<#6=75+>.?7@AB+./+&C;,'!D 8E:@!,$D@0"8$" 
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!"#$%&'(&)*+,'-./01'234!" # $%&'( ).*+,-,."/0 1+,2%3,0 4567,-86&98 *:;*,2&<=!"#$%&'()*+*),-.%/" 
!"#!$%&'()$*"+,-./0&1234)5"6%$!$%&'()123$2!"#"$%&'(#)!"#$%!#$&'()*+,-./01.#2!"# !"#!"#$%&'()*+,-. 
!"#$%&'()*+,-.,-!"#$"%&'()( *+,-&./0#1&./02343%56#,789 6:,.2$";5<=<5(>?26#>-!4-(:> '(@,4-!"#$%&'()*+,-./*0" 
!"#$!"#$""%&"'()*+,-./01%23456)5708*!"#$%!"#$ %&!'()%*+)%,+-./(&#$0()1$2-!"#$%&'()*+,-./012 
!"#$%&'()*+,- . /! !"01#$"2+3456#78"9&7&'():78;27<3=7#>7)7$-)#8;2&9,7 . ;&4?#@A)-7:=B)C+$ 
!"#$%&'()*+,-( ./01)(234(&56,% 7 890:5'&;<"&=#>'?:-@=(2#A)!"#$%&'()*+%+'($,-.(%%(/+#0$12(!3/45! 
!"#$%&'()*+,-*./0.1$2&34 5*/*/0.678"9:*;<!"58'"3<=&,%>?*,&3@0,&/*)AB*" &;8" -:*&C 
!"#$%&'( )!**+,-./0.123456 /*7)89#0(:'/0.12340-*97!#.4+ ;.%<=>;+?1 (:' ;.#49@153494' ?1%<A 
!."#$%&'()'*+ ,%-,./*01'.2%34%%562/,./*01'7859*:8; !.!"#$%&'(&)* !"#$!%&'()*$ 

!"#$%&'()*+,()- ./01%&'()*2'3)%&'"45#%)$2"16#)$ (78)1928) :"$;), .(<'=2>?$!2#*(<.@A-)4:"* 
!"#$%&"'$!()*+,#-.' /01#"234%(#,5(*675!08*9:%(#$;*&"<,$=>#$!(?3)(* !"#$%&'()'(*+,-(.+'% 
!"#$%&' ()*+,%-./#+0123'0456/#+0123',,47'789:.';<#=>+ !"#$%&'()*+,"-./01203456&7892#:"7$;< 
!"#$%&'()*+,-(.$)/ 0+1*-1*+234543$67)8/94&%&'0,:;9,3%):/<)$=.>1$=-5+.?.+)/='7)+:@"%):=.>1$;;- 
!"#!$%&'()*++,-.$#!$%&'(/0, 123 #!$%&'(4" 567#!$%&'(!.+  
             !"#$%&'()*+,-./(012.!"#$%&'"34#%)$5".06.7"8"$9)/:&;7<.%&'0-=,!"#$%!"#$%&'()*+'(, !"#$% 
!"#$%!&'()!"#$%&'()!*+(,!'%-./%0'12034*%5!60+(70789:;<=>5?;@02A%B'5C0 !."#$%&'( )*+,-./0123% 
!"#!"#$%&'()*(+%,-.+#/01.1&234(567.89*:;(<. 1..=$>.6 !"#$%&'()*+&,-./0$%)$1"+21345'$16789* 
!"#$%&'()'$*+,-$!"#$%&'()*+,-#$%.-/0(**1 +23(45$6$!"#$% & '()*+,-#$.,%/0#12#.34$56% 789 12#.34$ 
!"#$%& '()"*+,%-./0$.(1234!%5*+,%-./ #.( 0*("0%* 167 -.!84*#$ 8950*("0%* 167 (.8:&;<%=> 
!."#$%&'() (!""#$%&  '()*+,, 2554) 

2) !"#$%&'()*+,#,- 
   !"#$%&'&( 
!"#$%&'())*+,-./+0(1) !"#$%&'()*!+,-%-./0012,345637#$012,3/829!"#$%&'()*+,'($ 

!"#$%&'()*+,  
                 !"#$%&'(  
               !"#$%&'&()(*$%&'+,"-"./,0123 &4567#89:#;:4" 43.9 !"#$%&'%&()* +(, -.!./01$2( 
!"#$%&'(&)&*+,-%./" 0",1/2'34(56$7#89:2;&<5" 0.1 !"#$!"#!"$%& '$( ).!#% '*+,-$+!./01!"#$ 
!"#$%&'(#()*++,(-./0!"#$% 
                 !"#$%&'()%*' 
                !"#$%&'())*+,-./+0(1)2345'67().8"/+38(9'3 2 !"#$%&'()* !"# $%&'()*+,)-./0%-( 
!"#$%&'(!"#$%&'#() !"#$%&'%()*+'%,+-.*#%/012+3*+-4.56.78 9:-;*+<=> '?>@)*!-: !"#->%9:.?@ 
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!"#$%$&'()*+ ,-#$./01(234*"$''!&5/67&8$-! "#$%&'()*+,-.%/0'%-1'21&3!+1&&4!"#$%&'($)*+,-./$0 
!"#$%&'()'*+!"#$%&'()*"+#!"#$%&'($)*+,-,.&'/0',12345&%%6!"#$%&'()*&+",-' 3-4 !"# $%&'()*+) 
!"#$%&'()*+,-% .,)/0"/12"345/365%782"!""##$%&'()*+,-!./##01/%+230+(!"#$%"&'()*&'+ !"#$ !"#$%&'( 
!"#$%"&'()*(+,-*./!"#$%&'()*+,-./$0 !"# $.%!&'%( !"#!"#$%"&'()*(+,-*./011234'()56& !"# 
!."#$$%&'()% !"#$%&'()$&*!"#$%&!#'!&()*)'%+,#-'&./# !"#$%&'$()& (!"#$%&'()&*+) 
!"#$"%&%'$()*)+,"-./#0$1232/(4 5367 2550 !"# 2551 !"#$%!&'!"#$%!&'()*+,!-$. 
!"#$%&&'()*+,(-%.& /0"123 1,452 !"! 1,518 !"##"$!%& %'!#(')*+ !"#$%!#&'!"#!"# 2.2  
 

 
 

!"#$%& 2.2 !"#$%&'()*+,-./0/$"%.1%2345!"0)6786. !9 2550 !"# 2551   (!"#$%: 
!"#$%&!#'!&()*)'%+,#-'&./#012-#'(-34' (5678-#'9:#;&) !"#$"%&%'$()*)+,"-./#0$1232/(4, 2552) 

 

                  !"#$%& 
!"#$%&'())*+,-!"#$%&'() 3 !"# $%& !"#'( !"#)(*+,-.!"#/0&(  
   !"#$%  
!"#$%&"'%()&*(+!,-./0123(4%5"-.67/!,-./%#89/(+/:*';&<#=/<9,>/!,-./69*(4%?/ 

!"#$%&'()*+,-.-!"#/01()2//'34/567(-51*8"9:;5& <26!"#$"%&'()*+,-./0/1"2345./66#)7(%8)9/:6;.# 
!"#$%&'()*+,#-./01. 2$3!45)67+%8,9:!"#$%&'#$()!"*+,-./012$3.3-"4&564&5,378+9-:;<=>?#@A.-+. 
               !"#$%&' !"#$%&"'%()*+(,!-./012+(3%45,*+(,!-./0*2%6(7809: !-./012+(3% !"#$ 
!"#"!"#$%&'()*+,-()*.'/,!"0'()*1',2/2#3,-,4!&5' 1673 #8%/92,/-)3,-,4:*;+,-!"#$%&'() 

 

 

 

 

 

 

 

 



9 

 

!"#$%!"#$%&'()*$+&,-./0123! !"#$%&'()*+,*-./0( !"#!$%&!!"#$%!#&'()*+,-./&(0,123(45#6%7!"#$%& 
!"#$%&'()*!+ , -.-/ 01/$21.34!"#$%&$'#(#!)*+,-./01#2342567*89:6#*8*;%<=$ !"#$ !""#$%" 
!"#$%&&'()*+,(-%.&%*/01'2*3456 78,0*&59-:;0<!3=1'#>17$,-#$621,!&%'?1, @?"!&%A!BC&,:1D 7.(?+ 
!"#$%&'()&*+,-!"#$%&'(!)*+,-./0123/45-"/6$+7#8 '59:;<7#82=<>-? 
                  !"#$%&' 
  !"#$%&'()*&+!"#$%&'()*+,%-./01!"#$%+23)*4( !"#$%&'())*+,-./+0(1)+23456782'9:5 
!"#$%&&'()*!"#$%&'()*+,&-.#$%/,*&'(01'23)! /$1+.450"&'(67896':.-;0!71<1'"3(,)*+,!"#$%&'()*+,&+ 
!"#$%&'!"#$%#&'(#$'((!""#$%&  '()*+,, 2554) 

2.3  !"#$%!&'()!"#$#%&'()*+,-./-0 
!"#$%&'%()*+,$-&./01234551)!"#$%&'%()*+,"-.,/0123$456789:%,;+,"$+<=" !"#$ !"#$#%$&'!( 

!"#$!%&'(!)*+,-.$(/01,2)304*1/ !%0$ 2-*5 -6*1"1*78 %1$(9(/ :*: ;<=,!"#$>.?@A!4*&(B%9C1- 
!"#$%&!'"()*!"#$%&'()*+,-,./001, !"#$%&'()*$+",%+-.!"#$%&'()*+,-./012314(3"54,+678 !"#$%&'() 
!"#"$%&'"#"()*+$,-.)&/01*23&4&5627#"8"94:;<3!1=1379!"#$%&'(%)"*+,-#./0123".45(3*65'#+78#9:;+!"#$
!"#$%&'(#$% !"##$"%&'()(%*+,-.&'/0 *(#12(!3*%456/%78904+.).8!:;0//*%"<3 2 !"#$%& '(!  
 1) !"#$%!&'()"*+,+'!"()&-.("/0 (Commercialized Biomass) !"# $%&'()*+$,-"#./01234*0 
!"#$%&'"(#))*#")+,))-,././0&1"2#")3#4&) +/5'"*")678"*"9:;<=;>=?<*@!8"3,A7&;$2.@"7 
!"#$%&$!"#$%##&%!"#!-!"# $%"#!"#$%"$& '()" *+,- (."/0/1 +2,.3.,45 67%89):"!;<)=>+"?.@3!(0 
!"#$%&'()%*+,-."*/0+%1'2&3,.+43&%(  
 2) !"#$%!&'()"*+,+'-,.!"()&/0("12 (Non-Commercialized Biomass) !"#$%&'()*+$,-"# 
!"#!"#$%&'()$%&'*+,-.%/ -* !"#$%&'( )*+$,&"-!./$0*123456789.5:;%2/'!;0%((<%;()=((>=?* 
!"#$%&'(&)*(+$)!"#$%&'(%()*+,(%(-./0)123.+4$5/!6+!" -!"#$!#% &'(! )*+,-./012 3.+,-./ 452/!"#$#% 
!"#$%&'()*%+,"-'# .%#+%-/& .,-%0+%-/& 1-,!+-2345&$067%-8+9') :;<#0'#!+=(>?@&@-.?<7#!"-23 
!"#$%&'()*+,%,-./#,*-*0.1#2,31.!4 5!&,#$6)7890.:;502<1#8"#)<&,=*9; >,%,6'*+,%,0?@*0.:;502<1#.9=%=< 
!"#$%&'#"()*+, -+(./&0123450!"#$%&!"# '() !"##*+#*, -./-0##102345#4),2647%89:;8$<"=0>:?4)9 
!"#$#%&'$(#)*+,-./0123450267.18,1$79#:0;9#17<20=;8-90>? 

2.4   !"#$%&'()*+,-(*./&)+01"1/ 
!"#$%&'()*+',-,&*./*012$%3*4&.!!"##$%#&"'"()*+",-./0"1(23455 !"#$%&'()*+,-./$/0&1-12345 

!"#$%&#'(#%)*+,-".!"!"#$!"#$% !"#$%&'"$()*#%+,-,)!"#$%&'()%*+,+-)$,./ !"#$%& !"#$%&'()*(+,(- 
!"#$%&'(!)*))%&'+,- !"#$%&'(!)*))*.(/,01 *2'#3,#4,+&5!6  
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!"#$%&'()*(+,(-  (./(0 12("3/(4/5/ !"#$%&'()*+) 
  !"#$%!&'()"*+,+'!"#$%&'!"#$%&'!()$($*$!"#$%&'()*+ ,$-. /0&1*$234 5-26)078)9!"#$%&' 

!"#$ !%&'!%()*+,-+*!./0)1234%/5/01!"#$!"%&'()*('+,--./0/ 12&-".,3%&!4567!89:-4%(;(9;%</.)3%&=;>+/>/7/ 
!"#$%&'( )*'+,-.('/,0'10&023*' (Bulk Density) !"#$%&'()*+&(*)#$,-#./,0)1 
 !"#$%&'(!)*))%&'+,- (Proximate Value)  

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

Content) !"#$%&'%"()*"+,-./01 (Volatile Matter) !"#$%&'%"()*+',-./ (Fixed Carbon) !"# 
!"#$%&'()% (Ash Content) !"#$%&'()*+,-$*.&/01"2345'4627*86296/$462!:;54/01!0;<5!7:*=>5= 
!"##$%&'()$*+"", !"#$%"&'()*+,-./01- 234!"#$%&'!"()*+),"-./&01%23--34%536#789"#$%"8:1'";<.!  
  !"#$%&'(!)*))*+(,-./ (Ultimate Value)  

 !"#$%&'()*+,-.%/012034)56078"9:;6'<60!=>?6!@A*0=,B&BA 6($"9:;6'C"/DBE 7498'6$ 
!"#$%&'( ))*+,&'( !(#-%&'( ./0+1/&2)%3 +456)6738%0*)9:)6;<-=-><6? '0@A7B<@.-*-><6*1! 
!"#$%&'(#)*+,-./#0,'123$(4567879:;*9<5'=" !"#$%&#'()*+$,-./01+2!&3!"#$%& '()*+,(-./$.#$0#*12/3 
!"#!"#$%&'()*+,-.#/0'!"#$%&'()!"#$%&'()*+,-.#/0'!"#$%&'()*"+,-,.,/*-&011-2,!3$456'!-,7!"#$ 
!"#$%&'()-!!"#$%& '()* +,-.,/00*'1'"2-34'"*256*#789+33:83;2<& !=>!"#$%&!"#!"#$%!"#$%& 
!"#$%&'()*+,(-./+/%/0*+*%&1*!2)34556)57%89':&+/$(;<*)*+&=>(+?( !"#$%&'()*+,-./0(1,-234((51676!89 
!"#$$%&'()*%$+,(& !"#$$%&-./01**2"32",454467%89$"3"$  

 !"#!$#%&'() (Heating Value) 

 !"#!$#%&'()*(+,-./(,012+!"#$%&$'()*+,-./$$+0123%45'.#'.678775*!"#$%&!'()* 
!"#$%!&'()*+%,-+./-$01,-234-5678%)9.1:5;%- <=>)9+19.1:5;%-8%)!"#$%!&'()"?.:.'@*+'A"-(BCA:?9+1 
!"#"$%&#'()*+(,-.$#'/01/'"2 !"#$%&'()#*$+,$%-./0$-1"2% !"##"$%&%'()*#+"$,"('-!./0&'1" 
!"#!$#%&'()*(+,-./(,012+-3$%$1*4/)(56"789:&;<2=>2?#07#&,:13@5)!#&A!"# !"#$%&'()*+,+)-./0)1"23 
!"#$#%&'(')*+,-./01234*&54!"#$%&'()*+,- $./01)234*#%567-!"#!$#%&'()*(+,-./(,012+-3$%$1 !"#$%&'( 
!"#$%#"&'(##(##()!*+&, (Ultimate analysis) !"#$%&'(&'$)*+,&'-./0.%1'02(3(&'$34-5678"/-97:& 
!"#$%&'"()*+,-./0121345637/(89(Senelwa !"!Sims,1999)!"#$%&"'()*+%(,-./0)12"' Demirbas 

(2007) !"#$%&'()*+*,-"+.*+/01/2&34516178"$ 16 !"#$ "%&'(&")* Demirbas (2007) !"#$%&'()*)+ 
!"#$%&'()(&$!&*+,*-,./)%'(!0&1$0&$!&*234.!"#$%&$'&()*+, -./0#'%&$%&$'&(123,4,'"5.617'('89:;, 
!"#$%&'()*%)+%,-(./"0!"!"#$%&'$!"#$%&%'"#$(')*+,"-.!.*/0(123405.36,"3(,.36,&%'7**89-:;61 <*0 
!"#$%&''( %)*+,%-*.,%/'0$-12)2'345%!678)9:26)-*.!"#$%&!'()*+*,(-.)/0123!-/456)!!"#$%&'()**#+!,- 
!"#!"$%&%%'()"#"*  
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 !"#!$#%&'()*+,-./!"#!$#%&'()012# (High and Low Heating Value; HHV and LHV) 

 !"!"#$%&'("')"#*+%,-.& (High Heating Value; HHV) !"#$%&'()*''#+,-#"./0+123 
!"#!"$%&%%'()*)'')+,-)./(0,123%,4"56!""#$"%&'((Gross Calorific Value) !"#$%&'()*+$,-./$01&2 
!"#$%&'(!) 25 °C !"#$"%&'()*+,-./012345-)6'73% 25 °C !"#$%&'()*+$$,(-.,/012(34#0./5"$)*+$$,! 
!"#$%&'()*+,'+-#%-.#/012(3','+(45# (Latent Heat of Vaporization) !"#$%"&%#&'()*$+,-& 
(Low Heating Value; LHV) !"#$%&'()*''#+,-#"./0+123453678)98):0$00;"#<#;;#.=>#?!"/!"" 
!"#$%&'()*!"#$%!&'() (Net Calorific Value) !"#$%&'()*+$,-./$01&2(3/45678(& 25 °C !"#$"%!"#$%&'() 
!"#$%&'()*+,%- 150°C !"#$%&'()&*"$+,-$$./01#%234.55.(6)78/'/ (Condensate) !"#$%&'&()*+&# 
!"#$%&'()*(+*,-./012.3*04/35267/589'3 :;<,)-+,=>389?33*0@AB<".:*%%*-(+CD0)0"?3%9)*+0A7".+#  
  !"#$%&"'()*+,"+-"'!"#$%&' ()*+,-+.-/!"#$012-3"-'0"$!"#$#%#"&'#()!"#$%&'!()"* 
!"#!"#!"#$%&' Bomb Calorimeter !"#$%&'(%)*+#,$-+,./0-12*131(45#6789:1;*/<=1*;1)>1).1-*8,( 
!"#$%&'!"()*+,-./0."1-2"345&677'57819: !"#$%&$'&()*+,-+./012+/345.67*. ($'&(012, 0%) !"#$%& 
!"#$%&'!"#!$#%&'()*+, (HHV) !"#$%"&%#&'()*$+,-#./0/) !"#$%!&#'!"#$%!"#$%&$'&"()*+,%&!- !"#$%&'()* 
Bomb Calorimeter !"#$%&'()'*)+,-.&/01) (LHV)  

2.5  !"#$%&''()*$+,-./+012,/3/4 
!"#$#%&'(%)!*+,$"-./0$12'+3456)78(69 !"#$%&'()&*+,-.*+/0,12345"616.4 !"#$%&'()&*+ 

!"#$%&'!()*+,-../!"(0#+ !"#!#$%"&'()*+,-./0,12)3)/ !"#$ !"#$%&'! !"#$%&'()* !"#$%&'()*+,-./( 
!"#$%&'()*+,-./$012)23)143/567$)78,6/879:;7<=>0?@=A:@0BC/@D3-$012)23E3F879@3B/8>0?@G%H:H351 
 1) !"#!#$%"&'()*+,-./0,12)3)/  

 !"#$%%&'!&!()'*+,-./0$12304567/482905:-;-2<;345908'=95*> ;: 2 !"#$%& !"# #$%& 
!"#$%&'()*+# !"#$%&'()!"#$%&!"'()*+,-)./01*2343/526-(78&34)9:;%/<8!"#$%&'()*+,%-.#$/01234%56+!"# 
!"#$%&!'"()""*) ! !"#$%!"#&'(#) !"#$ !"#$%&$#'( )*+,-./01*23 4 56,,$37.80329$(83&$#'( !"#$%&$ 
!"#$%&'()*+,#-./+,#-0(1023456$%&730#8")+9,4':2*2%+0,,;<,;2 !"#$ !"#$%"& '()%)* +,#%"-./ 
!"#$%&'() *'%+#)$#',- ./0123456(789:;6#<=6>7=6;?38 6#<1"#=@A02=B'9)@;8-8'C-5=@9)B#D9@3,+;?23456<%E(F 
!"#$%&'%()*+,-.+)/01+2345 !"#$%&'()$*(+,$*- ./' !"#$%&'()*+&'$(,-'../0./1!2341567, 

2) !"#$%&'()#*+"#%","  
 !"#$!%&'()*%'+!"#$%&'&!(')*$"#+,-"$./0)&1234)!"#$%!"#$%&%'"()#'*#+,"-*#.&/0-120

!"#$%%&'(!)*%+,*-*./0#%123/+4 253678*1!3(*93:;9<0*6/=>!68?:9/@A-A?-@B+*5.CD(E1F-(6C-*1G@;E1 
!"#$#%&'()*!(&+,-(./01%!2#3(4#56$'789:31 !"#$%&#%'()*(+$",$#!-$./012%345$ !"#$%&#'()*+,-./01 
!"#$%!&'()"*+,+'-*.,*/0123456!"#$%&'#()'*)+)),!" #$%&'()*+",-./#+0&/1%23/*45 675892#+06:/$%;%<=> 
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!"# $%&$ '()*+,-./0-*1234 !"#$%&'()*"+,#-,.%/0%*12%3'4(56789: !"#$%&'(#)*+,-#).*/$)0.#1.2345&678/ 
!"#$%&$  
 3) !"#$%&'(  

 !"#$%&'()*+,%&'*,-./+%0"$".,12(3/4+50467*+!8#(9+:(;#<(8#$#,12(,%&'*,-./+ !"#$%&'() 
!"#$%&'!"#$%&'(!"#$%&'()*)$*(+$,-!.-/.)/*01!2!"#$%&'% ()*+,-./0*12%3-456'748"9+50$:$"/0*:0;$-:56'%<=+ 
!"#$%&'()*$+,!"#$%&'()*+,-#'./012'.#/3452#6789'.-*''"#!"#$%&'()*(&+, -$.,'-/012$+3430!"#$!%&'( 
!"#$%&'()*%+,-!./')0 .1,10/)-2).#1)+34 (Composting) !"#$%&'()*+#,)+-!"#$%&'(!)**!+(',-./0#1'*(2(* 
!"#!$%&!'()*+&($+ ,-$.&/(012+13/&+456- 78(+&9 50-60 % !"#$"%$&'($)(*+,%-*./0#+1232/3(4-# 
!"#$%&' !"!"#$%$&'()*+,'(&)-./,&#012'($3'!"#$%&'()*+,-)./01234/%5 4612/76-839:%. !"#$%&'() 
!"#$%&'$()*+$,-./0+/$()*+$,-./(1232-456 78*/'1*!"#$%&'($)*+,%-./.*/-01"0."/%&'234,/"#5 $%12 !"!#$%- 
!"#$%&'() *+,)-./0#-1234$5%-#6 80-90% !"#$%&'"()*+,!-.!"#$%&!'()(*+,-./0"12!"+$3&"#./4!"##$ 
!"#$%&"$#'!"#$%&'#(')*'+!"#$%&#'((!)*+,-./012*)*#,3456)0.7)!"#$%&'()*!+,-./%0,1 !"#$%&'()$ 
!""#$%&'(') !"#$%&'&()*!"#$%&'()*+,(-!". '/012345)6(789()*+,(-!".(-*:,;!"#<=0>26,9$!?@AAB0@C6 
!"#$%&$  
 4) !"#$%&'()*  

 !"#$%&'!"#$%&'()*+,-./012!/34(50%6*64!"#$%&'&(%) *+(, !"#$%& !"# !"#$%"&' !"# 
!"#$% !"#$%&#$'()*+,'-./0,12!"#$%&'()*+!""#$%&'$()*+*,-%!./01/2$3456$78 !"#$%&'()*+,-.!"#$%&'(%)& 
!"#$%"&'()*&+!,-./012*&'3$ Biomass Chipper !"#$"%$&$'()**'+,,')-,.$'()/0)123/45%*/678# 
!"#$#%!"#$%&'()*+,"#'-+.-+!/0'12$%&'34$56 
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2.6 !"#$%&'()*+,-#.$-/0.1$,&$2345%646789%.$-4":.628+;3-<& (Short rotation forest; SRF) 

!"#$%!&'(")*++,(-./0/) 
 !"#$!"#$%&'!"(!)*+,-.&/012345#$%6789!:8$%5184;:<=%*+ !"#$%&#'(%)&"*&+,-./0-0123/%&# 
!"#$%&'()*+,- (Short rotation forest; SRF) !"#$%!&'(")*++,(-./0/) !"#$%&'%"($$)&*$+,-.*/ 
2549 !"# $"%#&!'(%)#"%*+,-%,."/)"/0&!12 .3"/1#)"/(4,#%%5#"%0&!12*67)8"9& !"#$%&'()%*& 
!"!"#$ 

!"#$%&'()#"*+,"*-!./0123456"$&75*892:;2< 5= 2543 >?<+@-1A('B+"*+192: +,"1C#DEF1D( 
!"#$%&'($)*'+,-./(0'12%345 32601+7('!89:;(<=>%<?5./(!"#$%'@15$);!"#$"%&$"'()*!"+,#-./&+%0,123 
!"#$%&'()*+,*-./!012*/3&4%*5167812 106 9:%2,'$ ;'0<=8>)&?2 25% !"#$%&'()*+,-.!" #$%&'()$*+,&+-. 
!"#$%&&' ()*+,"-./0 ()*!120&30 ()*+,"4567 ()*+,"!8* 93607:6;:<=7()*>&5?@*&(.A@()*!%:B0!.2@7/?B 
!"#$%&'% ()*+,'%"-./012345$637%/8$9-"&'6:9)/4;9$< 10.5 !"#$%&' !"#$#%&'()*+,)-./'01%'23!"#435678 
8.18 !"#$%&' (!)*#+,-./$ 2.32 !"#$%&' ()*(+#,-.!"#$%&#'(&)*(+,-."&/01234'(5"*267& 15 % !"#$ 
!"#$%& 65 !"#$%&'   

!"#$%&'#()*%+,-.&)/*0123-' 4536" .7!"#+8"!"#$%&'"()*+,$-./0"1/0",2"&3 4$5- !"#$%&' 
!"#$%&'( &'($)*&'(+",-$. !"#$%&'()*+,-(&'()*+ !"#$%&'()% !"#$%&$'(" !"#$%&'()*+,- !"#$%& 
!"#$%&'()#$"*+,$-./0!!"# 2547 !"#$%&'()*+,*-./0#%.!"#$%&'()"*+",-./-0!123456&%*+"!"##$%" 
!"#$%#$#&'!"#$%&'()!"#$%$&'#(')#$'*+,#-+./012 34(5)60*'7#0#289':1;4)<#(=$>2?/@-/AB(C 
1,900 !"#$!%&'#(&)*+,-*./#$01! "#$%&'()*+,%*-.(-/01'.2-%314!"#$%&#'()*+,-*./%*!*)$0*#1+2.34 
!"#$%&  

1) !"#$%!"#$%&'(#)**+) #,-./)0"&'(1-!" 381,336 !"#$%&#'()*+ )"!,-% 4,342 

!"#$%#& '!()*"'+,,-+ 1,835,276 !"#$%&#'()*+ !"#$%& 17,524 !"#$%#&    
2) !"#$%&'()*+, *-,./0 *+,1&- *+,234 .!056#75*+,1&- .!0589*+,1&- :3;)</ =>5 ?035  
!"#$%&'!#$&( )#*+, -(./+0/' 12*&$%(3 #455,2!"# 5,150 !"#$%#& 

3) !"#$%&'()*+ 459,795,403 !"# $%&'() 9,857 !"#$%#&   
4) !"#$%& 606,652 !"# $%&&'()*+ 31,539 !"#$%#&  

 

!"#$%&'(!)$*+,'-./012344'52), 678%09::;<=>&'$'?!#(@A+B012*C./<D=E%"'+F>04G*DH&DBD?8*"#./ 
!"#$%&'()*+,!"#$%&'(()&*'+,$-./012%3!"#$"%$&'()#*+,-./!"#!$%&''()*$$+,'-,./#$0-12#-34#567+ !"#$%& 
!"#"!"#$%&'()*+,-.(!"#$%&'()*+,-./)0-.1((234-5.6-%&'748+)$9:):;<:<=):2 5-7 !" #$%$&'()*+,-. 
(!"#$%&'()$*+,-'./012'3 3-6 !"#$) !"#$%&'()*"+,-.$!/'!"0'$&1*"-2134'&5,- 03)6%/!07427,2 
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!"#$%&'()*+, !"#$%&'(-./)012342)5!"#$%#!"#$%!&'()#*+,)+-./0)12"34+!"#$%##&'()*+,*-./0$/123"45"6'78"( 
!"#$%&'()*+,-./01#0234+5'6788"9$:/378;<'=>(;78;<'= ?@/A5'"'8B01#!"#-./".3'$49C.$A 3 !"   

!"#$%&'()'*%+#*,(-./*0'%%121#3,$%&456257589+:*4,;!"#$%&'%()*+!,-./01.2&,3(*45!"#$ 2 

!"#$%&' !"#$!% !"! "#$%&'"()**$%+'*,!+-,./# !"#$%&'!"#$%&'(&)%*+),-'.,-/)0&)%1&2.% (!"#$ 
!"#$%&'()*"+ ,-&./01 2*2)!"#$%"&%'()*+,%-./0 2 !"#$%& '() !"#$%& '()*"+,-. /01*%2 3,4*5"61758-391 
!"#$%&'()*+,-(./,-'012$3 200,000 !"# $%&'#()'"*+,-./0#.12%3.!+34506789:;/3)2<="2" !"#$%& 
300,000 !"# $"%&'()*)+,-,"./0-10(/ !"#!"#$%&'()!"*+,-./0(123%'456"73,8 9:,;.8<%/5=>(*!4$"?&.@ 
!"#$%&'()* +,")-. (!"#$%) !"#$%&'%()*!+,-./012345(1/01234  !"#$%&'()'*%%*+,-./(0 !"#$%&'()*+ 
!"#$%&'()* +,*-./01)2*3$45#.2)." 67381, $"#80&.8.#9:%2$3;/89.<$3= 160,000 !"# $%&!'#()*+ 
!"#$%&'()"#* 700,000 !"# $%&"'((")*+,-."+/01 150 !". !"#$%&'()*+,-./012345'67819'.4-'2.11.6 
!"#$!"#$%&!'($)!%(*) (tissue culture) !"#$%&'()*+*,- (grafting) !"#$%&'()(*&+,(+-./012$34/,!"#$%&'() 
!"#$%&'()*+&,-'./&0123'4 2-4 !"#$ %&'& 750 !"#/!"# $%&'()#*+%,-#./&0%12%&&3+% 4 !"#$ %&'& 850 

!"#/!"# $%&'()#*+,-.#/01%,2#)3/14+, 2 !"#$ %&'& 550 !"#/!"# $%&&'("##)*+,-+$./0!123456789*: 
!"#$%#&'( )&*+%,(-./*'01%'2.3  

!"#$%&'()&%*+#$%,-.#/+012)%34 (SRF) !"#$%&'()(*+,-./01+&2*&3,(&45(67 031!8"(/9(.-:;9 
!"#!"#$%"&'((!"#$%&'()*+,-./!"#$%&'()'*+,-./012!"#$%&'%()&*(+,*&%-. /01#23$4 !"#$%&'()*+,-*.,- !"# 
!"#"$%&'()*+,-)./()012+3)4!/25#60$#012#178"#59+#!#:;$<=>2?" @AB4)/(5*#,-C,7D"78"#$,5)!;E F'2E-)G?")8) 
!"#$"%&!'()*$+,-.!/0"1!.23!45 !"# $%!&'()*+, -./0(1234& 5'/!"#$%&'(!)*  

!"#$%&'()* !"#"$%&'$()*+ 
!"#$%&'()*+,-./012"'3-"4,5*631.7!.$./0!8#6,54'6$9"6,5:(3*(%44,;9$<'=:>6<2('$ &?9 

!"#$%&'()* #$+$%,"-%./&* (Eucalytus camaldulensis Schlecht.) !"#$%&'()* Myrtaceae !"#$%&' 
!"#$%&'!"#$!%&' (%&')*+,-.)/01"2$)34.) !"#$%&'(!"#$%&'$()*+,-./&)!"#$!"#"$%&'$()&*(+,* !"# !"# 
!"#$%&'()*+,-./0*#123+4567849(:0; 3–5 !" #$%&'()*+*,-#!"#$%&'()(* +(,'-%!)&./01"2#-% !"#$%&'()* 
!"#$%&$!"#$%&'()*'+,-./01023$2$'((4*' 700 !"#$ !"#$%&'()*&$+,-./0&12"3,,4*56*7"-*38&4/2&09:/ 
!"#$%&'(%)*+,-+.-/0*%12!"#$%&'$()*+,-.")/+0$12 !$3/(41*(&56!784*9:!$;*< =.!. 2493 !"#$%&'( 
!"#$%&"'($)*'+,-(./0(.)(1234'!5 6.!. 2507 !"#$%&'()%*+,%"-#./0 !"#"$%&'$()*+ +"#",-'.,*/ 
!"#$%"&'()*+,$,-./012234*,56 !"# !"#$%&'('&)*&+,)%+-.%/01*213+4!560(($3!'(#47'189&7:6'4  
!"#$%&'()* !"#"$%&'$()*+ +"#",-'.,*/'0*1203%45(+6"789:%*(;<1<=>?,@'6< 0AB:;0C5(<DE,*#(BF"  
!"#$%&'"()*%!+,'&%-.$/)-0($1&23 4$516'768+9:(!"#;2<(!$%=6>?'".,%'647-6>7-8:98+1@/(;2<(;,>%(%( 
!"#$%&'()$*+,%&'-&./)-01$#203$$4567,80 650 !!.!"#$% &'()*+,-.+/)01)01(023/456( 23/4$!"#!"!"#$%&'#()(*) 
!"#$%&'()*(#+,-./01#23#+4%&.5&65+ 
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!"#$%&'( !"#$%&'"&()*+*, $-./"('"&()*+*,0%0& $-./"(#,.#$%&'"#+$+%*1234&567896 5!7:;<*,=>+9' 
!"#"$%&'$()*+ ,-.#-/"01#"2345(67#-+-(58"9"$:%; '3<#2=>"?#<,-.#-/"01(</0 '(@5/?#<#-$A2BC7!>/(3<"; 
!"#$%&' #(%)&*(* (Interlocked grain) !"#$%&'#!()*+,"-./012",3/ 4/5'6*-3-7$0"-890#:2"4;"<6=>9 
!"#$%&' 0.6–0.9 !"#$%&'()*'+)*,-.*/-0"12345671%28/1*9:) ;"<019:)'=5*4%2(+6*>%5=6?@A"=%:'"B2%B 
!"#"$%#&'"!"#$%&'(&)*%$+,*-.,/012,34&5&6$7(&5&8-9:;!"#$%&'()*+%'(*, -./01*2'3$+453 !"#$%&'()!"#$%!&' 
!"#$%&"%'"()*+,-./012/3456/78+9$%&:%;8<"%=%5/>#-2#6?  

!"#$%&'()*   
!"#$%&'()* (Acacia mangium Willd.) !"#$%&'()* Mimosaceae !"#$%&$'()*+,-./0"12!34 

!"#$%&'()*&$+,&-./01"&2345&+3 6-7*89::2*;-*5"< =!>?*')7@!5.00)23 6-7*89:$&@+&"*A"< 4574#B 
!"#$%!&'()!"#$%&'"()*+,-(.(/01203214 56!78&9:1'!;<,=>0?(#1+&$$26$<')*@0<."(A.B.!+C1 !"#!$% 
!"#$%&!"#$%&'()!"#$%&'()!"#$%#&'()*#+,-."*/012+)345"!+")6 !"#$%&'()*)+,-./%01()234"3!"5*67#&'()6)-!"#" 
!"#$%&'()*+,-",$!)./,012,3%4$%!5-!665#7-8'- 

!"#$%&'()*+,-'./&01234!'3%!5&%!"#$%& '(%)*+*,-.,/01/234,563150718!9!(:#;<=#'(%>$%&)?*; 
!"#$%&'()*+,-$-. #/01/21340'5*-61,-788$)*98:1;"18<-=1>$-.86?9+@ 9AB1 '-9$9C5. 8-8D"1E"*E15 
!"#$% &'%(##'")* +,-.%$!/0 !#1"23" )4$56,+#67!/08/9!6(:;;<=$6"4$!>3$;$#%?=@"#A B.!. 2523  

!"#$%&'( !"#$%&'()*"+!"#$%&'()*#*+*, -.+,$%,/0"1"( 2343%&$%/5,16#!67&89$:3;:$ -(<&$%/5,$, 
!"#$%&'()*+!,!"#$%&'()* +%,-./)#01230456%6$%!"#$%&$'()*%+,%-./-!%0 0.56 !"#$%&'()*+,$-()*./01*- 
!"#$%&'()" * +$ !&,&-.#/&+$012$-3451#6+7289&5:5;&< =1;# '/&+,2>$--?$=@:-6#A=B:-6 +,24C-<!-2&< 
!"!"# $%&' ()*(+"!+,-'.%*!"/0123-4*'"%56+78!$+5,3!,9:;23-<=>+)?7+.-@+/01AB":"(+C?+ +',D!,+0723* 
!"#$%&'!"# $%&'#(#)*+,#(#-.))/.!,#0(12%3!"#$%&#'$(")*+,-.'/.0123+4*.5*6$.(*67& 8$(9+(8.:5/6 
!"#$%&'()*'+,&-./(01.02.345%!*"'+,&'6789'):%;(01<0 

!"#$%&'(!)*  
!"#$%&'(!"# (Leucaena leucocephala (Lamk.) de Wit) !"#$%&'()* Mimosaceae 

(LEGUMINOSAE)  !"#$%&'($)*+,)-!"#$%&'() %*+,-./012)31.4*+,+%5'6!"#$%#%&'$()*+,-./+012%34+ 
!"#"$%&'() *+,-%./$(),01%-)2%34&*56'78( !"#$%&'(!)*!"#$%&#'#()*+,!(-.$/01/234567389'42 
!"#$%&' ()*+,-'&(!" !"#$%&'()*+,$-./ -01,"#23'4"5' 0678 5-6 !" #$%&'&()*+&'&,-.!(/01-*234.45,*#&( 
!"#$%#&'() *+, -.#, /,-012#&!"#$34562&78#9  :;2&7-<,3'29=%#>#&-:?@$AB,6#C#&%'D)=E8@6F28@!" #$%&'( 
!"#$%&'(&)"*"+,"-"./0+ !"#$%&'$()*+,-%$%./0"12"34"#-&0,,%,5678%'$(/0"129,.#1:$;<4!"#$%!&$'(& 
!"#$%&'()*+,-./+0 mimosine !"#$%#!&' #()*+!,-#./012! 3456()#78*-9: $;<=%>%(*187# !"#$%&'()*+ 
!"#$!% !"#$%&'()*+,-.(%/&%"0$% 123*#(.!"'-(%45%-%(6#(7&8"9#(*:"8;<-%440$% 5,000 !"#$!%&' 
!"#$%&'()* 1 !"#$%&' ()*+),+!"#$%&!$'"!#()*+,-!./0(123,$#-4$#56!"#$%&'()&*+,$-+ !"#$%&'()*+,-./)0. 
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!"#$%&'(')*+,-.&/01+234+3567894:-0;6)<;0+=>'"?>2'!7!27;@$(A21B>&C/$' !"#$%&'()*+,-,./-,01 
!"#$%&!'()*+,-#*./0$.1&234&445!"#$%&!'()#*+,-"./01!#*23145!67!89*)-,4:+0'();9#3<;/3=>/?@0@A  

!"#$%&'( !"#$%&'%(%)*+,-.-/-0)!,-1234 !"#$%&'&$()*+*,!-. /0,12"3*. /$1(24%5/06$/'&(7$+8. 
!"#$%&'() *+,*-.'().-/& !0#1%'2)34)305/65-%76)/.'()(8 '2)569:;0&<5=>7/2/6:?@/!AB0'2)CD0'()(8  

2.6.1 !"#$%&'#"()*+,-./-01(21+340.-5"!!"#617!89,:+&#;$ (SRF) 

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

!"#$%& !"#$%&'( &)*+,-./ !"#$%&!'()$*"+,#-.!/0 1234!"#56278968:)";<=>? (+'2)@?",&)AB!%"4 2 
!"#$%&#!'() )&*+,-./0*$'(12345.6*7'.89+ !:;'(<=><!?;@/:;5.6*7?@2-;A 58;5%B3 C@675D7@E!"517@E -0+!0#! 
!"#"$%&'('!$()*$(+,!"#$%&"'()*+,-./01234%056*"2789:-7!7+"5*'*'$!6*%':$! 4 (; !"#$%&#'()*+, 
!"#$ !"#$"%&'()#*'+,-' 2 &./,0123+&*'$'456789&75:/;7<=.>5",$,=  

!"#$%"&'()*+#,- (SRF) !"#$%&'()&$*+,&-./0$12!2.345!67)#3#)&8*9,0:,0:)";!"#$"%$ !"# 
!"#$%&'()*+,- (SRF) !"#$%&'()*+,-./0&11!"#$%&%'()*+&,(-!./0"1$2(3456*7#58393.%'!.:;<.:$29%"!"=)* 4 
!" #$%&'()*$'+('()!,-'./0123)45 (SRF) !"#$%&'(!)*+",-../+'0121,!"#$%"&'()*+!"#$%&'(&)*'+),-+ 
!"!"#$$%&'(% ()*)+",-./01234)53 6")&7089 *:;'3%3/<=&3,"-4(.>"&;&*%4;1+?8.4;-4(  

!"#$"%$&$'()*+,-)(./012$!"#$%&'%()*$!#+,--,./%0-1234(5.67(SRF)!"#$%!&'(")*++,( 
!"#$#% &'()*+*,#-./,*'012345!6789:;*:+*,7-&*,<* =%'>$$?-;*:3@A?BCDE:"9 

1)  !"#!"#$%&'()*#+,-.#!"#$%&/012013-!"#$%&'$()*+%$,&- !(+& %.%/ #0&12345"607 
!"#$ %&'()*+  

2)  !"#$%&'()*%+,,-./0).1+)2()*%3/4567%)7!"#$ %&#'()*!+,-.*/0),1!%2+34*56 
!"#$%&#'()*+,+-./0123 0.8 x 2.0 !"#$ %$&'($)"*+ 1,000 !"#!$%&'$ !"#"$%&'() 
!"#$%&'()* +,-./#0&1- 3 2'34 56, 7#'"8  2 9$0  

3)  !"#$%&'()* +,$%& -./# 15-15-15 !"#$% 25 &.&./'$( (0.5 &$)*!+) ,-.) 1 /$"01  
4) !"#$%&'#(!)" *#+,!"#$%"#&'(!%")*+,*-./- 0-1#23$#!456#78("+49:! .#,(+1,; 

Rotary Cultivator !"#$%&'!%(' )*+" 1 ,!-.' 
5)  !"!"#$%&"'() 7 $*+$,-./$,-01, 2+34%56+!,378+)9:"3;%&"'() 1-2 !"#$ (%&'!()()"*+,- 
!"#$%&&%'()&*%+,!""#$ 3 !"#$%&'()*+,-.,(*//01!23'45&678/9:8;2#'<=>78?@, 
!"#$!"#$%&'&(#)*#'%+&"',-.-/"!.)0."12(3.456789:";#/"<=;>.)0?1!!"# !"#$% 
!"#$%& !'(%)*+,-#./(*0%12342351%$5,3./6 7%/%"4'$"#8#9)'%9!:;9!<=8)'3.$6 
!"#$%"$&'(!)*+(,(-./0-123-1$%,. 2 45   
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6) !"#"!$%&'()*+, -./0123$4/5 600 %"6 -784!"#"9):%!;<$!"#$%&'$( )*+,-
!"#$!$"%&'() !"#$%& '. &(#)*+#, !. -./0012.03 456 2078%9 -:#;<'=0-903 !"#$%&, 
!."#$!%&'() *%+, 2549  

7)  !"#$%&'"#($)*#+,*-.,*/0(123456) 150 .#72"823) !"#9):;&'#*<=>?9@A)+B.++7C* 
50 !"#$%&$'( )%"*(+%, 150 !"#$%&$'( (-./.#",01%234( 100 345621$-) 
!"#$%&'()&* 350 +,$-./-%! 

!"#$%&'(&)*+,*$-.)'&/&0123*4056%!$7289 (SRF) !"#$%&'()!*+,"'-../,01232' 
!"#$%!#&'()*!"#"$%&' 2.1  

2.6.2 !"#$%#&'($)&'(*+,)-,./*0(1),23+4/566", 3 7,89!5(4:7$;#<=!8>*?"6 @  
 !"#$%&'()*+!"#$%&'()#*+,-*-./012/*3405,#-%'(SRF) !"#$%&'(!)*+!'#,%!"-./'0121-+3,+ !"#$%& 
!"#$%&#'()* +',-./#01203,41(3,40%5$6#789:1;0<=/>?(@A7 13 :*>'B*0%5$6#7!" 2546-48 !"# 
!"#$%&!'()*+,#-.(SRF) !!"#$%&'()*+,!&-../,01232& !425/!"#$$%&'()*+$,-./01234 10 )"/% 52#67$% 
!"#$%&'()*+,-./"01(23*"0()4 6,256.09 !"# $%&'&(")*+,-. /"&0"$"(1-2")$34#!"#$%&'()*+,&')-. 3,692.99 

!"#$%&'(%$%&)* +,- ./"01")(23 1,122.95 !"#$%&'(%$%&)*+,-#./'012$3(45#678 3 9:;<="0"(>=(1"8?@"'( 
!"#$%&'()*+,-. 1,800-1,900 !"#$%&'(%$%&)* +,-./+-'0123!"#"$%&' 2.2 
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!"#"$%&' 2.1 !"#$%#&'#()*+#,-*)./,01"2!3*45 (SRF) !"#$%!"#$%&'()"*++,(-./0/"  

!"#$"! 
  

!"#"$%&' 
!"#$% 1 !"#$% 2 !"# 

1.  !"#$%#&'#()* 3,575.00 625.00 4,200.00 

1.1 !"#$%&&#' 1,300.00 350.00 1,650.00 

!"#$%&'() 350.00 0.00 350.00 

!"#$ 600.00 0.00 600.00 

!"#$%&'() *+,-#*- 350.00 350.00 700.00 

1.2 !"#$%&'( 2,275.00 275.00 2,550.00 

!"#$%&#'()*+, 2,000.00 0.00 2,000.00 

!"#$%&' 275.00 275.00 550.00 

2. !"#$%#&'$() 300.00 315.00 615.00 

!"#$%"#&'()*+ 300.00 315.00 615.00 

3  !"#$%&'()*+',-./,01. 271.25 65.80 337.05 

4. !"#$%#&'(!)*+&) 3,875.00 940.00 4,815.00 

5. !"#$%$&'&'() (!!."#$%&#) - - 14,000.00 

6. !"#"$%$%&' (!"#$%& ''.) - - 0.60 

7. !"#$%& (!"#$%&'(%) - - 8,400.00 

8. !"#$%&'$%()*+,-./01"2 (0.35 !"#$%& ''.) - - 4,900.00 

9. !"#$% (&#'()*) !"#$% (!"#$%&'(%) - - -1,315.00 

10. !"!"#$%&'()&* (!!."#$%&#) - - 16,191.67 

!"#$%#"&'()*&"+,-./01203%+$%.45310!"##"&6%7#89/:.)&;'(SRF) !"#$%!&'(!)#*%!"+,-!"#$#% 
!"#$%!"#$%#&'()*+!,-./0&12'('3(45$678'912',-:9" .';<!% 8=>  

1) !"#$%&'"#($)*#+,-./)*,&#01& 234-156+71#8+&9(,7 41 234-:#1#+;,<,-0<& *+85.54=*>?+ 
!"#$%"&'()&*+,  

2) !"#$%&'"#($)*#+,*-.,*/0(1 2345)6"7 !"8)5&#7697 ,:/(.,:"#*;.<&):=)*#+>3?<587,*@<+*+ 
!"#$ %&'!"#$%&'()*+,--./+012./+31%4526-!"#$%&'()*+',**- ./"!$01"23$-*#3--4!516%7$2*189:;&!<=) 
 3) !"#"!$%&'()*+," &-+.!"#$%&'(&)*+,-.!/+0"#123#1!!"#$%& '()#!*+*,"-.,"-.$/)$0*1!"#$%&$'( 
!"#$%"&!"#$%&!"# $%&'( 700 )*!   

 

 

 

 

 

 

 

 



19 

 

!"#"$%&' 2.2 !"#$%&'()*+,-./012%34!*5678$9:.7;--#< (=#(>?,$%?>?,@A) 

!"#$"! 
!"#$%&'()* (!"#/$%&) 

!" 2546 !" 2547 !" 2548 !"#$%& 
!"#$%#&' 197.06 234.52 352.53 260.37 

!"#$%#&'() 749.42 1,154.94 1,451.27 1,122.95 

!"!"#$%%&' - 40.50 155.21 160.82 144.07 

!"#$%&'()*+,-./0$1 646.64 656.91 478.63 595.12 

!"#$%&'()*"+ 459.44 505.30 1,182.59 760.93 

!"#$"%" 2,809.97 3,575.92 4,637.39 3,692.99 

!"#$ - 460.07 - 522.62 - 644.85 - 533.60 

!"#$%&'( 1,069.57 669.30 67.79 600.71 

!"#$% - 1,769.87 - 2,499.55 - 2,273.83 - 1,949.37 

!"#$%&' 7,002.01 8,324.94 3,471.18 6,256.09 

!"#$%&'()* (!"#$%&'($"&)*+&) 1,322.50 1,010.00 575.00 969.17 

!"#$%&'()* (!"#$%!&'()) 1,800.00 1,875.00 1,725.00 1,800.00 

!"#$%&'()* 2,147.50 1,822.50 1,600.00 1,856.67 

!"#$%&'(!)* 2,197.50 1,872.50 1,650.00 1,906.67 

  

!"#$%&'()*+,-./!,0'+"1,2+"1345265783!1925:!%($'08;(&-4<3,')= (SRF) !"#$%!&'()*+),#- 
!"#$%&'(!"#$! !"#$%&!"#$%&'()*+,-)'*+./01*234(5!.#6(SRF) !"#!$%&'()*%+,-./'01%234&5-$2"6"7 
!"#$%&'(&)*+,- ./.#!!""#$ %&$'(#)*+,&" -.#/0123,456"'&7/8 +!9:;%.<!*=&>"?%.@, ,(#?6 <#;A  

!"#$%"&'()*+,()-./%(0.(%)12341)50(%)6'7(80$9:4);<(SRF)!"#$%&'(!)*+!'#,%!"-./'0121-!"#$%&'( 
!"#$%&'%(#)*+,-./01/#/2(034565))57$83#$7*49 ):!"#$%$&'()*)+,-.$*)+/01#&23'&'#01 !"#!!"#$%"%&'()*+!"# 
!"#$%&'(!"#$%$&$'()*+,"("-.+/012134-5"67.(8-.+096:0;:-+;<1/&3)=)1$ !"#$%&'()*%+,-./0'12(SRF) !"#$% 
!"#$%&'()"*++,(-./0/"1!"!#$%&!"!'()*'#+"*,-%.!/01*'#+"!"#$%&'()#!"#$%&#$'("&)"*+,",-.'!/".'01  
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2.6.3  !"#$#%&'()*+!,-".!"#/0(12'341&#56 (SRF) !"#$%&'(!"#$"%&'()* 
!"#$#%&'()*+!,-".!"#/0(12'341&#567)-".!63"89:8$#%&;* 4<,7=36(>?!"#$#%&'() 2 

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

1) !"#$#%&'()*+,)-./-./&0'!"#$%&'!()*+',$-./0(123/4*"5&67 !"#$%&%'()*+,!!-.&%'!/01-2 
!"#$%&'()#*#+ ,)-.'"/01234506789$(!'#:;#*#2*;#<$!9=>$?4#'1<'#8@',)-AB>!"#$ %&'()*+'%,-./-0 
Climatic Mapping Program !"#$%&'()*"+,$-./0&1%2+3&,456"*( 17.$5).7%89-.,17.$5).#': 
!"#$%&'%( 

2) !"#$#%&'()*+*+(,-.!"!#$%&'"()*+,-!./0*1#2345/678 !"#$%&'()**$+*$,-#.,/01#)2 
!"!"#$ !"#$%"&'()*+,-./,0123&45&6 782&9+:+10123;<"=>6?@A3B'(6CB+D  

!"#$%&#'('()*+,-.-/01)%2"+34,5+,-'()*6178*0-9:05;<=>?70.@%5("$$,%?&:1:( 
!"#$%&'()!"#"$%&' 2.3  

!"#"$%&' 2. 3 !"#$%&'()*+,-./012%34!*5678$9:.7;--#< (=#(>?,$%?>?,@A) 

!"#$%&' !"#$%&'()%*' 
(!!/"#) 

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

1X1 1X2 2X2 2X3 4X4 

!"!"#$%&'(  !")"#*+,#-.$( 800-1,000 3.730 2.961 2.753 2.544 2.146 
1,000-1,200 4.778 4.099 3.808 3.770 3.278 
>1,200 6.814 5.455 5.137 4.572 4.183 

!"#$%&'()* <1,200 5.453 4.978 4.740 4.500 3.417 
1,200-1,500 6.096 5.453 5.334 5.215 5.150 
>1,500 7.666 7.101 6.536 6.209 6.096 

!"#$%&'(!)* 800-1,000 3.589 2.050 1.910 1.428 0.944 
1,000-1,200 6.144 3.234 2.700 2.164 1.628 
>1,200 7.213 4.405 3.488 2.965 2.442 
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2.6.4 !"#!"$%&'()(*+,-*./01)23)45!6*72"0289:7#;<3)%/=5>?@(!AA5)/(!ABCC<5 (Biomass 

Feedstock Production) !"#$%&'()(*+,!)-&+.*/001234(+/5,4(+/*++.*!6#7%!"5-8 
!"#$%&'() (SRF) !"#$%&'( )!*+$,-.#/01/23"4/&'()5*6$)!,7(8%#9.)":;)4#3&<'9"((3/ 
!"#$%!&"'()*+,*!"#!"#$%&$'()#*+,-./01234566,7 (Biomass Feedstock Production) 

!"#$%&'()*!+,-!"#$%&!"#$%&'()*"+,%-./01%2!"#$%& '&()*+,+-./,0+12345%)+6!"#$"% !"#$%&'()*+, 
!"#$     %&'!"#$%&%'()*+'%",-./%0 +(%1234/!"#!"#$%&#'&(& )*+,&-+./0#12304#!"#$%!"#$%&'()!"#$ 
1.5–2 !" #$%&'()*+&,-'./&0123'450/-6&7-84 3-5 !"#$%!&$' ((')&*+ 1-2 !"#$) %$&'()*+,-./0 2.5 
!"#$ (3 !"#$ %$&'()*+,-!"#$) %&'()*+,-./012()*+3/*0/4/ 0$&56)78/!"#"$%&' 2.4 !"#$%&'()*+ 
!"#$%&!'$%&!"#$%&'()*+!!"#$%"&%'%()*+#,-./01!2%34.'"*5 !"#$%&'%(#)*)+(,-./01,2 !"#$%&'( 
!"#$%&'()*+,-.!/01!"#"$%&' 2.4 !"# !"#"$%&' 2.5 

!"#"$%&' 2.4 !"#$%&'()*(+,(-./)0"12%3456 (SRF) !"#$%&'%!"#$#%!&'()*+&  

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

!"#$%&#'&(& 
(kg /m3) 

!"#$%!&' 

!"#$%&'()*+$,- 44.35 253 !"#$%&'$ ()* 2 +.,$)- ! 1-2” 

!"#$%&'()*+,- 60.34 357 !"#$%&'$ ()* 2 +.,$)- ! 1-2” 

!"#$%&'()*+,- 65.38 461 !"#$%&'$ ()* 2 +.,$)- ! 1-2” 

!"#$ 4.45 150 !"#$%"&' 
!"#$%"&'($) 7.75 228 -  
!"#$%&'()* 5.16 98 !"#$%&'()*+,-./*0 
!"#$%&'()*%+,"-'# 53.40 193 !"#$%&'()*!"+,-"-./0.')12 
!"!#$%&'"()*+$, 72.90 685 !"!#$%&'"()*+$,&- 
!"#$%&'()*+,"-.#(/ 69.25 363 !"#$%&'()*+,"-.#(/*0 
!"#$"%&' 65.5 570 !"#$%&' !"# 10 !".#$%&!1/2” 

!"#$%!&'  !"#$%&'()*+,-.#/012'345 0678-*#9#:)*+9*$%;&<2/0#=,>:.01*%( 94'#/)%':"%0)1?8?:%*@A28'2* B. 8122'-@*9' 
!"#$%& "'()*'+,%)$ -('.)/0)(1* #"2345$6!7)/*)8)" 8. 0,'8$39:,:;5&<1 -(' 8. =>*+, 4)*(?)@53  
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!"#"$%&' 2.5 !"#$%&'(!)*))%&'+,- (Proximate analysis) !"#$%&'()*+, )-./0120!"#$#%!&'()*+& 

!"#$!%&'&( Moisture Content (%) 

Proximate Value High 

Heating 

Value, 

HHV  

(kJ/kg) 

Volatile 

Matter 

(%) 

Ash Content 

(%) 

Fixed 

Carbon 

(%) 

!"#$%&'()*+$,- 0.63 81 1.78 17 15,910 

!"#$%&'()*+,- 1.14 79 2.64 17 15,414 

!"#$%&'()*+,- 1.03 82 1.86 15 16,047 

!"#$ 3.53 63 19.45 14 12,393 

!"#$%"&'($) 4.46 76 1.32 18 15,945 

!"#$%&'()* 2.23 81 1.38 15 15,580 

!"#$%&'()*%+,"-'# 4.66 80 2.73 13 14,591 

!"!#$%&'"()*+$, 3.55 82 3.28 11 14,407 

!"#$%&'()*+,"-.#(/ 4.94 84 1.55 10 13,670 

!"#$"%&' 1.62 76 4.72 18 14,777 

!"#"$%&' 2.6 !"#$%&'(!)*))+',!-./ (Ultimate analysis) !"#$%&'()*+, )-./0120!"#$#%!&'()*+& 

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

C H N S  O 

!"#$%&'()*+$,- 47.55 6.55 0.38 0.01 54.49 

!"#$%&'()*+,- 48.93 8.05 0.52 0.02 57.52 

!"#$%&'()*+,- 48.26 7.20 0.70 0.03 56.19 

!"#$ 37.40 4.63 0.54 0.07 42.64 

!"#$%"&'($) 46.20 5.42 0.87 0.05 52.54 

!"#$%&'()* 48.09 7.45 0.38 0.01 55.93 

!"#$%&'()*%+,"-'# 46.12 7.55 1.13 0.03 54.83 

!"!#$%&'"()*+$, 43.21 8.01 0.35 0.02 51.59 

!"#$%&'()*+,"-.#(/ 42.58 8.60 0.62 0.008 51.81 

!"#$"%&' 47.94 7.63 0.63 0.03 56.23 
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2.6.5 !"#$%&!"#'()*+,(-./0"12-*345+67#8) (SFR) !"#$%&'()*+,-.+)/01+2345)67873 

!"##"$%&#'"()*+"!"#$%&'()*+*%,#-. !"#$%&'/+01'2#3* (SFR) !"#$%&'()*+,-./0&11#. 
!"#$#%&'!"#$%&'%(()*+,-$%./0/1(234"51670-8(943 !"#$%&!"#$%!&'()*+),-./+01-2$3'445,6,!"# 
!"#$%&!"#$%&'()*!+",-#* ./0123+456789(!"#$%&'()*(#& +&,!"#$$%&!'()%*+##,) -.#/0123!4,5!"#$ 
!"#$#%!"#"$%&'() !"#$%&'(")&*&+&,)&*&+-&" .-/*012&3 (*4&,567() 89:;%&<'=>&:*)?7:)&*& 
!"#$!"#$%&'()*)$+,-./0 12340,563078693":;<-<$=( !"#$%&'()'*+,-".(/012(3,4567+8,%9:;13<=' 
!"#$$%&'()*)"+&,-&(. /&0&1%23415%1%26#71%289)$:;9<=>-%& <#&>2?1<,@>70)A  

1) !"#$!%&$!'()* (Harvesting) 

2) !"##$%#$&'()!"#(*"+(,-. (Collecting and Forwarding) 

3) !"#$%"&!'() (Processing) 

4) !"#$%&'#()*+)* (Chipping and chunking) 

 !"#$%&'()%*+),-./0123453670 (,890:8:) ;6< 345=:7>?' (@A)/-:<82=8):) B/8:C&D&#%&8): 
!"#$!%&'()%*+,(-'./!"#$%&'()#*+,-."/0123*44(1-5%6%3!"#$%&'()*+,-.. &/01!23$)$451%6$*789':);<'&*(= 
!"#$%&'(%)*#+,-./0+123!!"#$%&'()*+),-#.'!)/-+0'* 123!"456'7!'3 #8- 0'*9:/)/;<$;0'*4)*"3! 
!"#$%&'()*%+,-./+0"12345+*6%#76 

1) !"#$!%&$!'()*+,-./$#%* (Short Rotation Forest harvesting) 

!"#$%&'(%)*(%$+,! -'./0123456$+7",4895%174&%6$+:;2 <./ %&'01225!,(=.+/,>?@ (Chainsaw) 

!"#$%&'()*!"#$%&#'(!)*#+,$-."/01!#23456 78"#$!&#+9$:;<=0>"$+1?#7#3@?+A/;71BC! DB;='#7#$EF>2G2?+$H( 
!"#$"%&'()*+,-!"#$%&'()*#+,%-./0/123!24- Feller Buncher !"#$%&#'()*+,$-".)/"$.0123'452675."8 
!"#$%"&'()*"+,#-.!/0$1231!"#45/67389(":;<=> +!"#$%&'()*+,-./01234+56478"#$9:;<+"!"#!$%&'"(!$% 
!"#$"%$!"#$%&'(%)*+%+,)(-./0,)%)123104)-'45678'45678$%39:'-;8  

!"##"$%&#'"()*!"#$%"#&'()*+,+-./!"#(!01(!/2.&345+6(#0&)/24/7".8$9:, ;,"<(-0! =1&>" 
!"#$%&%'!"#$%&'()*#+,%!-./01.2345((67)3!"#$%&#'()*"+%(,-)./0$1"'),2*(34"$'56(7%&#'8(5"$09:6;%<67$,)=/!!"# 
!"#$%&'()*+,$(($'-.(/$012#$ !"#$%&'()!"#$#%&'()'!#*+,*-(./0#%1&234!#!"#$%&%'()*+,-./0*+123+14/#5 
!"#$%&'( )*+,+-#./*+0(12$%32$%45678,.9'$(37 -)%(:4-);74<6=9(< )>6,<?@%!"#  Willow Crop (Salix 
alba-L.) !"#$%&'()*+,-.,/0 (Small Shrub) !"#$%&!"#"$%&'()*+,!"#$%!&'()*'+ !,#-%./+01230405 !"#$%& 
!"#$%&'()*#+,*-#!*.%/0!*1234-56786/34-*-#6)69:;'!"#$%&'!*12!*.%/0<=7->-+?7!:@, Coppice Harvester 

!"#"$%&'()&'*+,- ./0,12, Willow Crop !"#$%&'()*+  
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!"#$%&'()*+,+-./0#%(01'(0/2.3456+7(%138!"#$%&'(&)!"#$% !"#$%&!"#$%#!"#$%&#!"# 
!"#$%#!"#$#%&'()*+,+#$-.%+/01(201-$345.2672%8(29:8 +62$;<%2%8 $;=$28(>8?15.&6282@2%8(29:8   
!"#$%&'$()"*!"#$%&!'()*+,#-.,/01!"#$%&'()*+,,-(.+,/012)314*-.!"#"$%&'()$**"+,+&+-"$ !"#$ 
!"#$%&'() *+""+,-(./0!"10!"#$%&'2)",345!"#$%&!"#$%&'()* 1.5 !"#$ %&'()*!"#$%&'()#*+, $-./'!"#$%& 
!"#$%&'()!#*+,-.%!/012345. 0.8-1.0 !"# / $%&&'#(') 1 *# (+"!%'*,'-.'& 150 /'0/*#/1"#) 0"2&#32 
!"#$%"&'$!"#$%!&'"() *&+,-./0123+/456(7897:%7, 50 ;7</65" 

 !"#$%&'()*+,-./!012$'3$ 4567$($'8$*9:;<9'%%$<=$:,(>?'@+/,(1*8AB<C<4'D,@E&@" 
!"#!"#$%&'()*#+,#-./0).+1!"#$%&'(') *+!!"#,-&.%#/0"1234%! !"#$%&'"#()*+!,-'./&01234+# %560 
!"#$%&'!'()*+#,$+-.$+*/)0123!"#$%&'()*+ ,-.#./0,1'(2(33($)*+#4$/0,12-3$35#6$789#:7893-93($)*+;$1 
!"#$#!"#$%&'()*+,-./0!1+2')34,5+5670*0+8%9030$:;<+.;!+=. !"#$%&'("()*(+!,-.!"##$% &$"'() 
!"##$%&'$#()$* !+,-",./0(1*'$!"#$#%&!'()*+#,-!"#$%!#&'()*"*+, -"#$'#,./0123)!"#$%&'()*!+,-./0123# 
!"#$%&'()*+,#&-!"#$%&!'()*+,-!".-/!%-0(1%-0(23 !"#!"#$%&'()*"+#,-)./0)1%23-4&53 !"#$"$"%& 
!"#$#%&$'()*+,# *-./01234*!"#$%&'()"*(+*,-*+./0*(),/)!"#$!"#$%&'(#)(*#+(,- ./0+1234!"#&5''&%$ 
!"#$%&'()*+! "#$%&'$()*+,-%.#/*"',(012341!"#$%&'()(*+,&()(-./&-012#34-567-5"#89:);<=-169!"#->)(%?)5+7 
!"#$%&'%( !"# $%&'(#)#* (!"#$ Cut and chip) !"#$%&'&()*+*,-.$/+01+*2/34/'&5%'6+7%'7+18 
!"#$%&'!()*(+*,'-./01)%,2- 3&'&!"#$%&'()*+),-./#0!12345%0'16'750'8)9:;*!"<!!=>6?!.+-;*9 @AB9:4 
!"#$%&'()*+,-#&./.0%1$&2!/.3435+#674-/8-#&(-98(-,:5;<+4=!(&9;-/>84#$014; 

!"#$%&'&(#)$*+,#-./012$34 5)67$896:;)2*<"1/=6>?)?$@?@24+)#)$2#352#&(?4 =8"2"A(=6 
!"#"$%&"!%'(!%)!"!#$%!&'()*+(!,-). !"#$!%!"#$%&'()*+,-./0!"#$"%&$&'()*+,-'./01,234,25/67!"" 
!"#$"% (cut and chip) !"#!$% &'()*+'+,-./012'3%45&6% 07)89450(:;0(+9<=6'>$ feller buncher  !"#$ 
!"#$%&$'()*+(,$-$'()!"#$%&'()*++,-+,'.'$/(012)#34/30,5678/(09:$'*+,'%;2</(0!=4>4(;,)38 !"#$%&'()(*+, 
!"#$%%&'%&!"#$%&'()*+ ,-./01234"'5678+4 3"5 forwarder !"#$ skidder !"#$%&'()*+,-./+0123)2%*'-45 

2) !"##$%#$&'()*+,-".//!+/!012+345 (Collecting)   

 !"##$%#$&'&()*+,-!./0)/+$1234)*+56(&"#$&78-9)*+:;0<0*8$!/4<12+7)="!"#>4,9"877!47!1234)*+
!"#$ %&'&()*+,-.(/0123415!678 59, !"#  

2.1) Forwarder !"#$!%&'()*+,-&./($012345-,$.,(67"3$-8&&69&62 :;<;=8!;/1*725 
!!"#!"$%&#'()!"#"$%&'"(&)*+,-./01+,#.23+ 4$56(789:;+,#./);<=">9"$$:!"#$%&'()*#+, (,'-.&$/"#$%&'()!"#$% 
!"#$%&' Processor !"#$%&'()*+,-./01%23%45)   

2.2)  Cable Haulers !"#$%&'()!"#$%&'(#)*+,!$-./0123&4567#89:& !"#$%&' Cable 

haulers  
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 2.3) Skidder !"#$!%&'()*+,-&*./0123(45678/9&,:;/-+<*2.)$=>69&')?6$=>623(-&@+,A 
!"#$%&'%!()"*'+,-.("(!%"/012)3"-(+,-.(45640!"#7*0!%"82(9:; <=&$#456>%!$?)+,@&)=6%030A.) 
!"#$%"&'&()#*+$,-.'/"012/-&'&()#34!"#!$%!&'()* +*)(,-. Cable haulers  

3)  !"#$%"&!'() (Processing) 

!!"#$%#&'%#%()#*+#,-./0(123"4567!"#$%"&'$()$*+,-./01*2343"43""-%"-5.5&*#,6748+)*+,-
!"#$%&'()*+,-.+/012%&'34565&0.78$ !"#$!"#$%$&'()*$+!!%(!%,-.("/0123% !"#$%&'()*+,-%-./,-0/12$''% 
!"#$%&!'()!"#$%&'!"#$%"&!'()!"#$%&'()*+,-.%%+!/0*+123- 4#% 53%*627 +8$7,-. !9:,-. !"#$%*'(,/;<. 
!"#$%&'()*+,- .#/&012"345,16+#784, 9:4,.;+<'75571!='>6+%!"#1?@ 1&*' 1) Bed processor 

!"#$!%&'()*!+,-./(*.0,$122342 2 356 789*.42 forwarder !"#$%&'&()*+,-./0,/12&,*&'!"#$%&' 
!"#$%&!"#$%&'%(!)!*+,-./01,)2*234&,"5'' 1 6(2 2) Grapple processor !"#$!%&'()*!+,-./(*.0,$ 
!""#$" 1 #%& '()*+$" forwarder !"#"$%&'"()*+$,*&$-,.,/"011 2 23* 04/5,153#)#+6/789:;/ 
!"#$%& 3) Tractor-mounted processor !"#$!%&'()*!+,-./(*.0,$122342 2 356 789*.42&:1;&%!"#$% 
!"#$%&'&()*+,-./0,/12&,*&'*/3$4&(0,/ 4) Sliding boom processor: !"#$%&'(( purpose-built 

!"#$%&'()*+,&-./01.#&2 3)4!252676&1  

4)  !"#$%& '#()!"#*+)*,-. (Chipping and chunking) 

!"#$%&'#()!"#*+)*,-./'.01234563'#()!.)37"-83"97+":; <=>7.):!"#?9*)"@%*0A#(>)! 
!"#!""#$%&' ()*+,-&./0*120%*3$-3456!"#!"#$%$&!'()* %#%+,-%+.-&+.")/0 !"#$%&'()*+,-./0123 
!"#$%#$#&'()*#&+,&&-,./"$"0 (12$/3)#45&26$(.27#) 849:;<"=,>!&?<67 chip !"#!"#"$%&'()**+ 
!"#$ 2 %&& '() On-site chipping !"# Centralize chipping !"#$%%&'(")('*+,-./-.!"#$ 
!"#$%&'()*+,"-.#'/00 Centralize chipping !"##$%"&'()(*+&,!"-"#!"#$%&'(#)** chip !"#$%&$ 
!"#$%&'()*(!"#$%&'()) Centralize chipping !"#$%#&'( chip !"#$%&$'( ")*(+,(#"$-./0+%/(!"#$%& 
!"#$% 190 &'() )*+',-./012 /'.345.%&& On-site chipper !"##$%"&"'()*!"#$%&!"#$%&'() 
!"#$#%&!'()*)+!"#$%&'()*+), chip !"#$%&'()*&+&&,-./0()..$1)2(#3%45,165 !"#$%&#!"#$%"#%'()*+,%-./$ 
!"#$%&$'()*+),%-./),$%0'%123045670!8"941/3/8*:69%-..   
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2.6.6  !"#$%$&'()*+,&-./&011*%2334*5*)267$.!+89 (SRF) 

!"#$#%&'()&*+,),-./!"#0-(12334"*/5&6'"!"#$%!"&'(%)&*+,-.#)/01234 (SRF) !"#$ 
!"#$!%&'(&)**+#%,-./"0.1& 600-2,000 kW !"#$%&'()*+,-./0$1223*45(6(78.*9+7:; /9<0=>>;*0 
!"#$!""#$%$&'()*)+!"#$%&'()&*+,-.!"##$%&'()(*+,%-.*/0-1!0*2%( 345 .637,7*8'90:;<=#>.3&1?, 
!"#$%&'(%)*+(+,-.).#/!"!#$#%&#'()!#*+,-./!"#$%#&'()*!"#$%&'$() 1-2,000 kW !"#$%&'($()*+ 
!"#$%"&'()!"#$%& !"#$%&"'%()*+,-.//0&123%3456&78)9-:8; 5 MW !"#$%&!"#$$%&'()*+,-.-"/0 
!"#$%&'()*+,-. */0 012,345&"&6&310789)*:; <;-<=1"16)4>;-3.)+/?0)@>&A+;B:B><;-)4C.D0A!DEAF4)4C.!"#$ 
!"#$%!&'()!"#$"%&'()*+,%- !"# $%&'!()*+#,-#,,#%./0* (CO) 18-22% !"#$%&'()*+, (H2) 18-20% 
!"# !$%&'()*+ (CH4) 1-2% !"#$%#&%!'()*+,-"./ 4.5-5.5 !"#$%&'()*'&#+,-.!"(/ 0,",/123,45678 
!"#$!%&'(!)*+,-./-$$'0123!"#$%&'()*+,&-./0123&&+45%6789!"#$%&'()*+,(-./01234./56"7 (8*3,9:;8;4<;9 
!"#$%&!!"#$!%&!'()*!+,!-./01,&23)4560 (Tar and dust) !"#"$%&'()*+,!"-. /#01+12345- 
!"#$!%&'(!)*+,-./012!34&5(,6$7891$:;"<;6-$=>5!"#$7/$0?;*1,@*+704AB9CDDE;C:/ 

!"#$%&'($&)*+,-.-/0(#"12/345#67*89:&*;/3)<19&5#67=3>?*,8@A. (Gasification) !"#$%&'()*'+,- 
!"#$$%&'()*"+,-./!"#"$%&'"()*+,-).&/0122"&3453&!6478 04)9:;"4,"&#0/<=!<>25740,?# #@8"$023A& 
!"#$%&'''(#')!*+,-.$"/0123#4*56!"#$%&'(&"#)*+*,%$'-."/-01234.5 !"#$%&'()*+,-./01230456367'84890123 
!"#$%&'(")*+,-./0! 1-23/0!4.567181.2969):;8<=5(80>8*=8,":&289? 7@0 567181.29 Biomass Gasification 

!"#$ Open Top Downdraft Gasification !"#$%&' SATAKE CORPORATION Co.,Ltd., Japan 

!"#$%&'($$)*+,*-../*)0 100 kW !"#$%&' ()*+,%"*-."/%0121-"&3452*5& 6.2055*73&(* /892:5;&<=:>* 
!"#$%%&'()**+,-./0/1 “!"#$%#&” !"#$%&'#()'*&+,-,('./01-#1. !./2$-31456!"#$% 3 

!"#$%&' 1) ()**+,-./0,123!45#6#/ 2) ()**78-%#-6!)'-9123! 3) ()**./0,2()1!:;;<- 
!"#$%&'()*+,-./0$1234567*+2)84"&29)*-- 6$"9:&;<' !"#$%& 2.3 !"#$%&'()#*+,$-./012%.34 
!"#$%#&''()*+,-,./0%1)%+ 23#4/2#&,561 !"#$%& 2.4 
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TOP COVER
{ OPEN DURING
  OPERATION }

REACTOR

ASH EXTRACTION SYSTEM

CYCLONE

DIRECT COOLING
SYSTEM

COOLING
TOWER

PR. SAND
BED 
FILTER

CENTRIF-
-UGAL
FILTER

ACTIVATED 
CARBON 
FILTER

WATER SUMP

SCRUBBER 1

FILTER

SCRUBBER 2

BLOWER

START UP
FLARE

SECURITY
FILTER1

SECURITY
FILTER 2

ENGINE
WATER LINE

PROCESS FLOW

GAS LINE

 

!"#$%& 2.3 !"#"$%&'(#)*+,-./01&234$56-%78#!..9*%:;;<3=0(>(?6#3@A?B,  
!"#$%&'()*(+*$#,-./#0&/1.23+30/4!)%+#%4 

1) !"#$%&"'()*+,-.-% 
  !"#$%&"'()*+,-.-%!"#$%$&' Open Top Downdraft Gasifier !"#$%&'(")"&!"#$% 
!"#$%&'()"%!"#$%&'()*#+%*%,-%.!"#$%&'()"*"+!,-./('0!"#$%&'!"#$%&!"#$%&'()*&+!,-./0123"#$456 
!"##"$%&"'()*+,-,.#"$/01%/2345")$*67 .*"78796:%;"<$-#68.*53 Hopper Feeder !"#$%&'( 
!"#$%&'()(# *#+,-./01'2 Seal !"#$%&'(!"#$%&#!'()*+,-.%/012$&+#-#345&#46#578 Shut down !"## 
!"#$%"#&%'&()#*+,-.#&(%"#%'&'#/#012#3456$(789':;'$'#/#0<!"#$%#&'()*)+,-.)/01,2)/3)456%78.
!"#$%&'$()*+ !"#$%&#'()'*+#,-./00*1%-23%4#%-2'(-5*!"#$%&'(")#**#+,-#'./"00*)#*,1#!"#"$% 
!"#!$%&'(')"*+,+&*-+)*.(/0.1)23+44,563 786/5"39: !"#$%& 2.4 (!) 

2) !"##$%&'(&)*"+&,-./* 
1) Cyclone Collector 

!"#$%&"'()*+,'-&.$/(0%%$&123%%'42'+'5! "#$%&'(()*+'(,-./+$012*3%/4 
!"#$%&'()*+,-./01234156.78#(# (Vortex) !"#$%&$'()$*+,--$(."/!01#2345678"$26"39-3 Cyclone 

Collector !"#$%&'!()*+,$#$-./"012$3$%41#5*462+7"-58!/"9)33 Water Scrubber !"# Chiller 

Scrubber !"#$%&'()*+(&,-./0 1)2$3+45( !"#$%& 2.4 (!) 

2) Water Scrubber and Chiller Scrubber  

         !"#$%&"'()*+,'-&.$/(0%%$&123%%'42'5'67 8+9!"#$%&&'()*+ ,-.( Chiller 

Scrubber !"#$%&"'()*+,'-./!0$1-23456&7$!"#$%&'()*!"#$%&'()*+,!-".*("/(!-$0"12, Condense 
!"#$ !"#$%&'()*+,-./0123"4(((+,('5)*+,6178 -'&9:4;$. Water Scrubber !"# Chiller Scrubber 

!"#$%&'()!"#$%& 2.4  (!) 
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3) !"###$%#&'()$%*+,- (Closed-loop wastewater  treatment) 

!"###$%#&'()$%*+,-.,/012*34(!"##35' 6'-7"89:(*;,-(()$%.,/9%7%< Scrubber 

!"#$%&'%()*)+,-#$./01'23450 (Chemical Treatment) !"#$%&'()**+,!-./*01(%)2! (Coagulation) !"#$ 
!"#!"#$#%&'"##()*+(*,'-.(Coagulant) !"# PAC (Polymer Aluminum Chloride) !"#$%&'()! 
!"#$%$&'()*+,-./0),-1.!23&4+564,781"94:;/-4,#$9,1<%$&+5=(9>?, !"###$%#&'()$%*+,-!"#$%&'()*+, 
!"# 

• Flocculation Tank !"#$%&#!'()*+%,-./"#/-0%1"#!'(23#% Water Scrubber 

!"# Chiller Scrubber !"#$%&'()"*+(,-$"+(./012'3,+(4"2(,-$!"#$%&'()*+,-./('0,1++#2-#3#45!"#$%%& 
!"#$%& '()*%+**+,('-$")!#&./0%& Flocculation Tank !"#$%&$'()(*+,-./&0123. (Chemical Treatment) 
!"#$%&'()*%+,--*(.#/01231451*678*5&!"#$%&'()*+,'!" !"#$%&#'()*+!"#$#%&!'#()*#+,-./,0.1!'#+023 
!"#$%&'()&$*+,&-./012%,34567+0 89":67;)+9"8<=)#8>?)9"4.7;1'#$%:!@)&=3A)#)6?;;B<,1' C8201=%#) !"#$%& 
2.4 (!) 

•  Buffer Tank !"#$%&'!()*$+,- / !"#$%&'()*+ ,-+$%&'()*+.*/0'1'# Water 

Scrubber !"# Chiller Scrubber !"#$%&'(%)*+,-./0#*(12+12,!"#$%&'( (Water Tank A) !"#$#%&' 
!"#$%&'(&)!*+Flocculation Tank !"#$%&'(&)*+&*,-.,/'012 2  !"#$%&$&'(")*#+,%-.%&/0'- (Active 

Carbon) !"#$%&'()'(*!+,)*-.,/ (Water Tank B) !"#$%&'()*+,-./01)+,23,,4'(56(783%(9:);8 
!"#$% &'()*+,-.'(/&01&"2-304!5!65#- 76,'(,+8981:"(-!6!"#$ (Screen) !"#$%$&%$'()*+,&($#-./01 
!"#!"$%&'()*+, (Water Tank C) !"#$%&'()*+,-.,'(,+/%0)12+34 *+)5678%4 Buffer Tank !"#$%!#&'( 
!"!"#$%& 2.4 (!)  

4) Biomass Filter Unit  

!"#$%&#!'()*+,-#./01% 234%5678%39#,80(%: ;)<=/&>.&!'(?*@56&-A%#)B6C+BDE% 
!"#$%$&"' ()*+!"#$%&%'()*+,!)-./"01234%05$67$8(9!$:#$%;9<< Scrubber !"#!$"%&'()*&+,#!-.% /01&' 
!"##$%#&#$'()*+,'-.'/0!1##234 0'4526)*6,-'7(8"945221-#*2:;*<=9>$*'&#$?:$;<#$=' Bag Filter Unit 

!"# !"#$%&'() Biomass Filter Unit !"#$%&'()!"#$%& 2.4 (!)  

5) Bag Filter Unit 
!"#$%&!"#$%&'()*+,-.//+)0!1 23415!67.8+1-&89:)%";!<,3&9=!'>?!+'-4@5+ 

!"#$%"&' !"#$%&'()'*%+(,+'-.+/ 012345/67899/4:';!"#<&'/=,+')'>?@A$>BCD(+7()$B/=EF/*<&/,9-345/6789 
!"#$%&'()*+,-".%/!01#023!045)06%7%3123!0!"#$%&'()7(/"%89:;27%2150 0.1 !"##"$!%& $'()*+,-./-0123 
!"#$%&'($')'*+,-'./01234567*8#&9:,;<$4,('/=':0,.(2 !"#$%&'() !"#$%& 2.4 (!) 
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3) !"##$%&'(!")*+,,-. 
1) Start Up Flare 

 !"#$%&#!'(!)*+,-#./0-!"#$%&'()*+,-./&,012'3456127!8$(Producer Gas) !"# 
!"#$%&'()**'+$'!"##'!,-./'0.12 Start Up Flare !"#$%#&'()*+,-."//012-34(56+4!"#$%&'()*+ 
!"#$%&'() !"#$%& 2.4 (!) 

                 2) Engine-generator Set 
!"#$%&'!()*+,-.$/01%2!%*3,!456-789:;<+!"#$%&%''!"#$!%&'()!*+,#-!$./-0123

!"#$#%!"#$%&'()*+,$()'*-&'./0123456#789$'7067'+:7);,)'*0<=(0>2?401"@. !"#$%&'(&'")*+,-./#0'( 
!"#$%&'()*+,-./0 Generator !"#$%&'()*+,-./0012%%*32 !"#$%%&'()**+,-./0/12#,34156#.7 Gas-

engine generator Set !"#$%&'() !"#$%& 2.4 (!) 
   3) Control System 

          !"#$%&'!()*+,-).*&!"#$%&'(%)%*+,)-.%/01.2$34567#70 (Biomass 

Power Plant Control) !"#$%&'() !"#$%& 2.4 (!) !"#$%&!"#!$%&'()*+"%", (Biomass Gas Control) 

!"#$%&'() !"#$%& 2.4 (!) 
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!. "#$%&'#(!)*+,-.-& !. Cyclone Collector 

  

!. Water Scrubber and Chiller Scrubber !. Flocculation Tank 

  

!. Buffer Tank !. Biomass Filter Unit 

!"#$%& 2.4 !"#$%&'()*!+,-./0"!"# $%"&'"())*!+,-.-/01'2!',3 
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!. Bag Filter Unit !. Start Up Flare 

 

!. Engine-generator Set 

!"#$%& 2.4  !"#$%&'()*!+,-./0",12 3)14&15667,89#:#;!<&$,&9= (0")) 

  

!. Biomass Power Plant Control !. Biomass Gas Control 

!"#$%& 2.4  !"#$%&'()*!+,-./0",!" #$!%&!'(()*+,-.-/01&2*&,3 (45$) 
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2.6.7  !"#$%!&"'()*+)*",-$#&.$"/'#0!"#123'425,,")6778"9"!6:(;'-#<= (SRF) 

1.  !""#$%&'()*+,&* 
!"#$%#&#'()'*+,)"(-.)-/001(2345467#(896:' .8;9<=#.>)-'()$3?53'@(6A-'()B6C! 

!"#$ 1,200 kW (!"#$%"&'$()*+,- 70 !"#$%#&) '()!*!+,-."!"#$%&'(('#)'*+,'- ./0('#)'* 
CERs (!"#$%&# CDM) ! "#$#%#""&'()*+,&-./01' 400 !"#$%&$'( )*+,-."+/01&-+**'2(-3 

1) !"#$%&'($')*+, 
- !"#$%&!#'($)*+%,&-),. 335 /%. (0"#././%.+12+"#!#'3"#'4&'%!5#67'829&0%!' 30 

!"#) $%&'()*)+,-./ 24 0"1!$23/45!"# (On peak 13 !"#$%&'()!"#$ !"# Off peak 11 !"#$%&'()*$"+) 
!"#$%&'()*'+' 8,040 ,-.+/01234%5 

- !"#"$%"&'(")*++," -./!" On peak !"#$%&' 2.9278 !"# Off peak 

!"#$%&' 1.1154 !"# $%&'(")*%+," Ft. !"# 0.6632 !"# $%&'()*" Feed-in Tariff !"#$%&' 0.50 

!"#$%&'(%)* +","-."'(%"*/0123%")-456789:;<!"!#$%&'&(#)*+ 2 !"#$% &'()*++,-./*+01"*2334*5*) 
!"#$%%&"'()*+,-.+"/*01* 2345"#3678*69.*':;*6:<=*>0:$7?01925"*)* 

- !"#$%&'()$%&'*+,-./%01234 !"# $%&'()*+,- ./0*-1#2+3&4&35467 0.12 
!"#$!%&'()*+,)-./0012 #3.42'2%5672+,)2./389,%2:2!"#$!%&'$; 7 !"# $%&'"()*"+"'",!"#$%&'( 
!"#$%& 1 !"#$% &'()*+( ,-..'/01-.23)4*5-,6789:(#,1-;*<=;801-.23$>*3)4*?<=*3<:#*&+@A-B.8#BC2 50 !"# 
!"#$%! &'()#*"+,-#./ 01"!'( 50 !"#$"%!&$ 
    - !"#$%&'()&&*(+)$,-./)()01"**#2%3'*"#4/567*5)89:';'&<6#" 0.51 
!"#!$% 1,000 !"#$%&''() *+%,)-)./01.2345"&+6!"#$%&' 10 EUR !"#!$% !"#$%&'()*#+,!-.,/01% 
!"# 48 !"#$%& EUR !"#$%&'(!"#$%!&'$"()*+,-./012345+%6"7'- 1 !"#$% !"#$%&#'())"*+,()-.$/%0- 
!"#$%&'()&*+),-.)&-/0)1234#5$6057% 50 !"#$%&"'()* (%+,-."*/0-1234"5%+ 50 !"#$%&"'()* 

2) !"#$%&'()*+,-./" 
- !"#$%&'"#($)*+,!!"#$%&'()* (+,") 2 %$-%./!$0#1,2 #$%&'()*($234.5#6$(789/ 

!"#$%&'(')*%+, 400 !"# 
- !"#$%&'()*+,-./01,-2.34-51"&647( 200 (-8#,9#"3 +,-./01,-2.34-56+:;<93 

!"#! 50 $#%&'(&)* +,-.'#/0"1'#!/*2#34&35!67)&89:;$ (<)$) 200 $#%&'(&)* 2#31):=>?(:)@2,'#7 
!"#$%&!#'("#')*+,!"#$%! 15 &'! (')*!+),+-#./0#.1*&'2345678&9:;<=1-#.>?62 30 &'! 

3) !"#$%&'()*'+,-.*'/+01'$2345 
- !"#$%&&#'(#&)*)+ 200,000 ,#(-")./ 
- !"#$%%&# 777 !"#$%&'()*+,-."/012$ 

(!"#$%&$$'()*+$,'&,-'."$/001'2(,'&345(&6778&69': 200 kW) 
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- !"#$%&#'()'#*+, 0.64 -$"./0"1+23.!"#$%&'()* +(,"-./*&%01%234% 25 
!"#$%&'(%)* 

- !"#$%&!'#()*!+,-#. 50,000 /#01"234 
- !"#$%&'(&)*+,-./01 30,000 2#34"0-5 
 

4) !"#$%&'()*'+$!!', )*'-./0*'1-,2'$3'1+4%"$52'$ 

!"#$%& !"#$"! 
!"#$%&'%(") 

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

!"#$%%&' !"#$%&'#$ !"#$%"& 
1 !"#$%&'()*)++(, 1 

 

25,000 25,000 - 4 

2 !"#!$%&%''() 1 

 

22,000 22,000 - 4 

3 !"#!$%&'(&)*"+,- 
 

1 15,000 - 15,000 4 

4 !"#$%/&'()*(/+",-./0 
 

1 10,000 - 10,000 4 

5 !"#$%&'()' 2 

 

15,000 30,000 - 4 

6 !"#$%&#$'() Operator 2 

 

8,000 16,000 - 4 

    

93,000 25,000 

  

- !"#$%&#'()*%+'),-.#%/$0%/+12%-2$3%"'$)%4%56)7890: 2":,),;279< 1 :=2>? 
!"#$%&'(&)*+,-./0.12(3-,-024"# 0.5 52676*17)821 

- !"#$%&'"#()*+,-*+(./&01 !23,4567837".69"0:#(;3&:.< ;3&=-" !"#7#>#:?@4AB! 
!"#$%& 0.2 !"#$%&'(&)*+,-./012304!" 0.12 !"#$"%&'$&'()%)*+(",-%.() 1 !"#$%&'"#()*+,-#./01!"# 
!"#$%&'()*+ 0.3 !"#$"%&$'()*#'+#,/!-))(../01'2-,34 0.3 !"#$%&'()*%&+,-./0 1),+"# 0.2 !"#$%&'()(* 
!"#$%&'()*+',-)./01"()234)567*4)&589)1:)&;!"/1<=)1 
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5) !"#$%&'()*+,-./0!1234%/-/ 

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

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

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

    
2,000,000 

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

       
!"#"$%$&'(()" 

 
1 

 
4,000,000 4,000,000 20 4 

!"#$%&'()*# 
!"#$%&'()*+,-(./0012 

1 
 

36,000,000 36,000,000 20 4 

!"#$%&!"#$% Gas Engine 
 

1 
 

20,000,000 20,000,000 20 4 

!"#$%&'()*+!,-.!/0012 
!"#$%&'' (GRID) 

1 
 

2,177,000 2,177,000 20 4 

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

1 500,000 500,000 5 4 

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

1 2,000,000 2,000,000 10 4 

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

1 
 

2,000,000 2,000,000 10 4 

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

2 
 

500,000 1,000,000 10 4 

     
69,677,000 

  
 

6) !"#$%&'()*!"#$+,+-./0"123$45-. 
- !"#$%&'%()*+,'-*-*&./0&$.$ 20,926,100 !"# ($%&'() 30 *&+,+-.(+ 

!"#!$%&'()) *+,+-./010*123 7 45 6),(7*+,+-./089:#;<0*+):1-=7%, 12 -)>:# !$%&#7%:$?*0):1!"#$% 
MLR = 6.25%, MOR = 6.50% 

- !"#$%&!#'("#')*+*,%(&-./%01"#2345"#%3% 2,000,000 !"# 

2.  !"#$%&'()%$*+,-$.#$%(.'/ 
!"##"$%&'($")*+,"-#"$'-&./0-1($-#"$12304"-0&-5"6/407665&8"./4"-54. 7$9:;24%<" 

!"#$%#&'()#*+&,-.!*&/012334+(567+ 2.63 !"#$%&'(%)*+,,-"#./012$+34 5!"#$%$& '()*+),)&$-./0' 
!"#$%#&'((')*)+,')-.)/(') 012!"#$%#&'((')3456.7'89(3*5:6;#(')(<"6=>3/+#1/$%# (!"#$%&' 30% !"#$#%& 
!"#$%) #&'"%(')*+",-+./0(+-1234.-,,-+.5-6%7-1,+/892::;- ,-+<-1=7-% ,-+<-1 CERs !"#$%&'()*+,- 
!"#$!"%"&'()#*$'+ (adder = 0.294 !"#/!"#$%) !"#$%&'()*%+, 4.98 !"#$%&'(%)*+,,-"#./012$+34 
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!"#$%&''&()*+,(&-./0&$'&(+$*12&3&(42(56789 ,:; 3<=>?;@A01B&CD10&$'&(+$*1%&' 
!"#$%&#'$()* (Financial Internal Rate of Return: FIRR) !"#$%& 16.37 !"#$%#!&'()*&+&,-.)/0$$0% 
!"#$% (Net Present Value: NPV) = 144.14 !"#$%#& '()*+*,-!#.#)/0$&1$ (Payback Period: PP) 

7.47 !" #$%&'#()*+,-+./*/#0123'456.4,2. 30 !" 789(:9#4;914(:9 (WACC) !"#$%& 8.23 !"#$%&'% !"# 
!"#$%&'()(*+,)-(./("%0%123/ (sensibility analysis) !"#$%%&'()*+*,-./01#23./4564&783.,901%0:/&)6 
!"#$%&#' ()%#*+!"#$"%&!'()*+,-'(./,0%.0)*123$)2%"0)*45$ (Worst Case) !"#$%&''()*+,"-./01234,2 
!"#"$%!"#$%"&!"# CERs !"# $"%&'()*"+)#,(-(,./01234.567"8/9:-;(<.*=>,!>?(&@:AB(9(,6,./0123!"#+* 
!"#" 400 !"#$%&$'( )*+( 600, 800, 1000 !"# 1,200 !"#$%&$'()'$*+,-! ,'./0,.1(!"#"$%&' 2.7 

!"#$%#"&'(%)*+,-(%.!/'01,23456!"#$%&$'()*$+!',-."/0.1)234$5!+ 2.64 !"#/kWh !"#$ 2.97-3.97 

!"#/kWh !"#$"%"&'!()*+,-./01+/#2345 -6"789:%$;<"$#.$=>=0&?"<"$%@5-)501+/#!"#!"#$%&'()*+,- !"#$  
8.65–14.91 !" #$%&'()*+,-./012)34%56272089:;.<=)><%3?$@,98@&A91 800 !"#$%&$'( )*+($,(-* ./012"0)0345#6478 
!"#$%"&'(")*#*&+,-./0123456&+7&6&*+'3'$8,&*&+9:0./0.;<"&**8#& 10 !" #$%&'()* FIRR !"!#$%&#'$( 
!"#$%& 11.91 !"#$%&'()*'*+#,-.!/0+/1'2"3(*&45 

!"#$%&#'"#$()*!+,-,./012.,3452/,6787%(4/ 9*,4,-:2.$-,.(68;,6,.9<,' CERs !"# 
!"#$%&'(%()*+(,-./0 CERs !"#$%&'(%()*+(,*&(-$./ .01!'.12-!"#"$%&' 2.8 !"#!"#"$%&' 2.9 

!"#$%&'()*)+,&-"&.',/0)+!"#$%&'$(")*&)+,'-./+-*0)+,12/(Worst Case) !"# $%&'(%()*+(,$-./012CERs 

!"#$%&' ()*+&,&+-./0123-4$567.8'9&+:"74;<=93%& 1,000 !"#$%&$'( )*+($,(-* ./!"#$%&'()*+#),-. 
!"#"$%#&'("#)*+,-*-./!"#$%&'()"*%+,-.$/"0"12%'#$%/&3 !"#$%&'()'*+,-.(,(/01#"23"+4567%4 
!"#"$%&'()*+,!*-'! 30 !" 
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!"#"$%&' 2.7 !"#$%&'()*+,-)(./01($'(),$+2')34 '5(/2#6/789:)('()"29;"2<2 (Adder = 0.50 

!"#) !"#$% &'()*+*,-.*/-0*1 &'( CERs !"# 

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

400 600 800 1,000 1,200 

!"#$%#&'( (!"#/!"#$%) 2.64 2.97 3.30 3.63 3.97 

!"#$%#&'()*+! (!"#/!"#$%) 2.46 2.79 3.13 3.46 3.79 

!"#$%#&'()*' (!"#/!"#$%) 0.16 0.16 0.16 0.16 0.16 

!"#$%&'($)*+#,- (!"#/!"#$%) 0.02 0.02 0.02 0.02 0.02 

!"#"$"% (&"'/!"#$%) 5.26 5.26 5.26 5.26 5.26 

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

4.01 4.01 4.01 4.01 4.01 

!"#"$%"& (by product) 

(!./!"#$%) 
0.97 0.97 0.97 0.97 0.97 

!"#" CERs (!"#/!"#$%) 0.28 0.28 0.28 0.28 0.28 

!"#$%&'#"()*+",!"#&,%- 400 600 800 1,000 1,200 

Adder !"#$% (!"#/!"#$%) 0.50 0.50 0.50 0.50 0.50 

Project FIRR 16.37% 14.11% 11.91% 9.77% 7.63% 

Project NPV (!"#$%#&) 144.14 123.20 102.27 81.40 60.33 

Payback Period (!") 7.47 8.65 10.17 12.17 14.91 

WACC 8.23% 8.23% 8.23% 8.23% 8.23% 
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!"#"$%&' 2.8 !"#$%&'()*+,-)(./01($'(),$+2')34 '5(/2#6/789:)('()"29;"2<2 (Adder = 0.50 

!"#) !"#$% &'()*+*,-.*/-0*1 &203+0+$,*/3456*78!,"7*, CDM 

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

400 600 800 1,000 1,200 

!"#$%#&'( (!"#/!"#$%) 2.63 2.96 3.29 3.62 3.95 

!"#"$"% (&"'/!"#$%) 4.98 4.98 4.98 4.98 4.98 

!"#$%&'#"()*+",!"#&,%- 400 600 800 1,000 1,200 

Adder !"#$% (!"#/!"#$%) 0.50 0.50 0.50 0.50 0.50 

Project FIRR 14.96% 12.67% 10.46% 8.27% 5.99% 

Project NPV (!"#$%#&) 128.38 107.33 86.33 65.25 43.94 

Payback Period (!") 8.19 9.61 11.48 14.01 17.77 

WACC 8.26% 8.26% 8.26% 8.26% 8.26% 

 

!"#"$%&' 2.9 !"#$%&'()*+,-)(./01($'(),$+2')34 '5(/2#6/789:)('()"29;"2<2 (Adder = 0.50 

!"#) !"#$% &'()*+,-*-./0-1/+-2 &'( CERs !"# 

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

400 600 800 1,000 1,200 

!"#$%#&'( (!"#/!"#$%) 2.61 2.94 3.27 3.60 3.93 

!"#"$"% (&"'/!"#$%) 4.01 4.01 4.01 4.01 4.01 

!"#$%&'#"()*+",!"#&,%- 400 600 800 1,000 1,200 

Adder !"#$% (!"#/!"#$%) 0.50 0.50 0.50 0.50 0.50 

Project FIRR 9.05% 6.74% 4.11% - - 

Project NPV (!"#$%#&) 72.46 51.11 29.26 8.58 1.85 

Payback Period (!") 12.81 16.05 21.03 - - 

WACC 8.26% 8.26% 8.26% 8.26% 8.26% 
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3.  !"#$%&''()#"#(*+,-'./"0112" 
 1) !"#$%&'$()*+*,-.#/0%12%/3145 7 !" 

!"##"$%&'($")*+(%",-.-/0*%1!"#$%$#&'()*!+&,-./0'1234+"#$%$ 400-1,200 !"# 
!"#$%"&'())*+,-./01!(23 4!"#$%&'()*)(+,&-+,.,*)(/01'2334)5)*6789%6:01;7$<#<05)*(&=-)0>$? 0.50 !"# 
!"#$%"&'())*+,-./01!(23 45&"+!3%,6%7+8/01!9-:"+#';"<%="&> 2.61-3.97 !"#/kWh !"#$%&'&()*&+,--.& 
!"#$%&'(' 4.01 – 5.26 !"#/kWh !"#$%&'()*+!,-./(-0(1(-2,34&546"+7(#)489&:; 7.47 !"#$%&'()*!"#$ 
!"#$%&'(!)(*+, -.#/0%1%23456(750&'(!)(+8/74953!"#$%&'(%()*+,(-./01234)#56#-5-71()8#+975(1:6/;)<1=> 
!"#!"#$"%$ !"#$%&'()*+,-.,/#0!"#$%&%'()*++,-'%&%')*,.)*/*0123 !"#$%&'()*+,-.+/0.1,23/415&'(617%8 
!"#"$%&'()*+,-./01"'# 234-5.6#376(/8489:0.&;#"'#<)+=>1 1 !! 4 !"#$%&%'()*+,$#-*$ -).*(,/" 
!"#$%&'$()*!#+,-./)012+#!#+3%143%5%,-6/0'$(78+9!#+)*+:;:,<=#86%>5% 7 !" #$%&' ( )*+,-!.$/!/01234 
!"#$%&#'&%()*+,-./&01.2!"#$%&'$" ()* +,-%.#%/0121*/34$(!"#$) %&'( !"#$%&'$()*)+,%-#$% CDM !"# 
!"#$%#$#&'()*#&+,-.*&/0%1223#4#*5678!"#$%&'()*)$+,-+./011023$%45,67'8"'9:!"#$%&;!<=%$ 
!"#$%!#&'!"#"$%&' 2.10 - !"#"$%&' 2.11 

!"#$%&'#()#*$'+,&-."/+,0!"1*01&-)&2*#1&-34) (Best Case) !"#$%&''()*+,"-./ 
!"#$%&#'&(&#)*&+),&-./0 CERs !"# $%&'()$*+,-.#/0123(14(5(160*7897!"#:(;-71<;<)&=( 7 !" 
!"#$%&"!"#$%&%$'(")'(*(+,-%&") 0.66 - 1.98 !"#/kWh !"#$%&'()*+,-).)/)01-&234556)789#:/";<7=>< 
5.48 - 7.26 !"#/kWh !"#$%&'(&#")*+,$ 2.64 – 4.01 !"#/kWh !"#$%&'()*+,*-#%%&'./012&(3,45'  
400 - 1,200 !"#$%&$'( )*+,-#."/01)2345"36789$&!:#(;"+/(#"45"3<4=( (FIRR) 17.55%- 

17.99% !"#$%&'()*%+,-,./*01*#%/23,.4)5236()-#6-,.7891,8#*-,.!:1 (Worst Case) !"# $%&%'()* 
!"#$%"& '()* CERs !"#$%&'()(*+,-"., /012.!-#(3(403(5(678-!/#9:3;-%&'(!<=( 1.67 – 3.00 !"#/kWh 
!"#$%&'()*+,-.+/.0.+1*#234256(7.8&2+989!:;. 7 !" #$%&'(% )*++*,-./0123%'2!"#$%$#&'()*!+&,-./0' 
!"#$% & 200 !"#$%&$'( )!*%"$+&,-)./0&'$1"2"13('!3(4(5160"7 0.45 !"#/kWh !"#$%&'()*+,-./ 
!"#$%&%'()*+,-. 
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!"#"$%&' 2.10 !"#$%&'()*+,-)(./01($'(),$+2')34 '5(/2#6/7).8.,*&(-921:2-$14; 7 !"          
(!"#$% Adder) !"#$%&%'()%*(+%, !"# CERs !"# 

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

400 600 800 1,000 1,200 

!"#$%#&'( (!"#/!"#$%) 2.64 2.98 3.33 3.67 4.01 

!"#$%#&'()*+! (!"#/!"#$%) 2.46 2.79 3.13 3.46 3.79 

!"#$%#&'()*' (!"#/!"#$%) 0.16 0.17 0.18 0.19 0.20 

!"#$%&'($)*+#,- (!"#/!"#$%) 0.02 0.02 0.02 0.02 0.02 

!"#"$"% (&"'/!"#$%) 5.48 5.92 6.37 6.81 7.26 

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

4.22 4.67 5.11 5.56 6.00 

!"#"$%"& (by product) 

(!./!"#$%) 
0.97 0.97 0.97 0.97 0.97 

!"#" CERs (!"#/!"#$%) 0.28 0.28 0.28 0.28 0.28 

!"#$%&'#"()*+",!"#&,%- 400 600 800 1,000 1,200 

Adder !"#$% (!"#/!"#$%) 0.66 0.99 1.32 1.65 1.98 

Project FIRR 17.55% 17.67% 17.78% 17.88% 17.99% 

Project NPV (!"#$%#&) 155.86 159.11 162.36 165.61 168.86 

Payback Period (!") 7.00 7.00 7.01 7.01 7.01 

WACC 8.26% 8.26% 8.26% 8.26% 8.26% 
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!"#"$!"# 2.11 !"#$%&'()*+,-)(./01($'(),$+2')34 '5(/2#6/7).8.,*&(-921:2-$14; 7 !"          
(!"#$% Adder) !"#$%&%'()%*(+%, !-+.&+&/'%*.012%345'63%' CDM 

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

400 600 800 1,000 1,200 

!"#$%#&'( (!"#/!"#$%) 2.64 2.98 3.32 3.66 4.00 

!"#"$"% (!"#/!"#$%) 5.46 5.91 6.35 6.80 7.24 

!"#$%&'#"()*+",!"#&,%- 400 600 800 1,000 1,200 

Adder !"#$% (!"#/!"#$%) 0.86 1.19 1.52 1.85 2.18 

Project FIRR 17.67% 17.78% 17.90% 18.00% 18.11% 

Project NPV (!"#$%#&) 154.93 158.21 161.49 164.77 168.06 

Payback Period (!") 7.00 7.01 7.01 7.01 7.02 

WACC 8.26% 8.26% 8.26% 8.26% 8.26% 

 

!"#"$%&' 2.12 !"#$%&'()*+,-)(./01($'(),$+2')34 '5(/2#6/7).8.,*&(-921:2-$14; 7 !"          
(!"#$% Adder) !"#$%&'(%()*+(,*&(- !"# CERs !"# 

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

400 600 800 1,000 1,200 

!"#$%#&'( (!"#/!"#$%) 2.64 2.98 3.32 3.66 4.00 

!"#"$"% (&"'/!"#$%) 5.59 6.03 6.48 6.92 7.38 

!"#$%&'#"()*+",!"#&,%- 400 600 800 1,000 1,200 

Adder !"#$% (!"#/!"#$%) 1.67 2.00 2.33 2.66 3.00 

Project FIRR 17.81% 17.92% 18.03% 18.13% 18.30% 

Project NPV (!"#$%#&) 158.72 162.00 165.28 168.56 172.58 

Payback Period (!") 7.01 7.01 7.02 7.02 7.00 

WACC 8.26% 8.26% 8.26% 8.26% 8.26% 
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2) !"#$%&'$()*+,-./01%2#3'%1#4!#5647% (FIRR) !"#$% &'()*+ 15 
!"#$%#!&'(%)*+,-./01$2345/67!"8.9:;;"2<8%7!2;7!=!7>%?82;@*8)#%!"#!$%&' 

!""#$%&'()*+!""#$,-'.'/01$%2/34!"#$%&'(")'*!!"#$%"&'()*+,-./0%12/.%#$%"3#4/(FIRR) !"#$% 
!"#$%& 15 !"#$%&'()*+,- ./#0123)42456!"#$%&'()*+',-'.(+/0*#1&2/0$%&3.$3*#-*4.'3*#56- (Best 

Case) !"#$%&''()*+,"-./ 01234,2&,',25#,657,"89: CERs !"# $%&'()#*+,-#*.!"#$#"%&'(%&)& 
0.50-1.55 !"#/kWh !"#$%&'()*+,*-*.#%%&'/0123&(4,56' 400-1,200 !"#/!"# !"#$%&'()*+,-.-/0 
!"#$%&%'()*+#),!- ./-,/0/1)#2,!-$3&4/5#++#)6#2 CERs !"#$%&' !"#$%&'()*+,+-.+)%/%#012345" 
!"#$%&'()*+, 400 !"#/!"# $%&'()#*+,# 600-1,200 !"#/!"# !$%&'()*+%"!"#$#"%&'(%&)& 1.29-2.52 

!"#/kWh !"#$%!#&'!"#"$%&' 2.13 - !"#"$%&' 2.15 

 

!"#"$%&' 2.13 !"#$%&'()*+,-)(./01($'(),$+2')34 '5(/2#6/784%&9:;!12<(=621($'(),$+2-$14 
(!"#$% Adder) !"#$%&%'()%*(+%, !"# CERs !"# 

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

400 600 800 1,000 1,200 

!"#$%#&'( (!"#/!"#$%) 2.64 2.97 3.32 3.66 4.00 

!"#$%#&'()*+! (!"#/!"#$%) 2.46 2.79 3.13 3.46 3.79 

!"#$%#&'()*' (!"#/!"#$%) 0.16 0.16 0.17 0.18 0.19 

!"#$%&'($)*+#,- (!"#/!"#$%) 0.02 0.02 0.02 0.02 0.02 

!"#"$"% (&"'/!"#$%) 5.26 5.44 5.84 6.26 6.68 

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

4.01 4.18 4.59 5.01 5.42 

!"#"$%"& (by product) 

(!./!"#$%) 
0.97 0.97 0.97 0.97 0.97 

!"#" CERs (!"#/!"#$%) 0.28 0.28 0.28 0.28 0.28 

!"#$%&'#"()*+",!"#&,%- 400 600 800 1,000 1,200 

Adder !"#$% (!"#/!"#$%) 0.50 0.63 0.93 1.24 1.55 

Project FIRR 16.37% 15.06% 15.00% 15.02% 15.03% 

Project NPV (!"#$%#&) 144.14 132.73 133.77 135.56 137.34 

Payback Period (!") 7.47 8.14 8.24 8.29 8.34 

WACC 8.26% 8.26% 8.26% 8.26% 8.26% 
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!"#"$%&' 2.14 !"#$%&'()*+,-)(./01($'(),$+2')34 '5(/2#6/784%&9:;!1!"#$%!&#'(#)*'+!,'&- 
(!"#$% Adder) !"#$%&%'()%*(+%, !-+.&+&/'%*.012%345'63%' CDM 

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

400 600 800 1,000 1,200 

!"#$%#&'( (!"#/!"#$%) 2.63 2.97 3.31 3.65 3.99 

!"#"$"% (&"'/!"#$%) 4.99 5.41 5.81 6.23 6.65 

!"#$%&'#"()*+",!"#&,%- 400 600 800 1,000 1,200 

Adder !"#$% (!"#/!"#$%) 0.51 0.82 1.12 1.43 1.74 

Project FIRR 15.04% 15.05% 15.00% 15.02% 15.03% 

Project NPV (!"#$%#&) 129.12 130.93 132.00 133.81 135.62 

Payback Period (!") 8.15 8.21 8.30 8.36 8.41 

WACC 8.26% 8.26% 8.26% 8.26% 8.26% 

 

!"#"$%&' 2.15 !"#$%&'()*+,-)(./01($'(),$+2')34 '5(/2#6/784%&9:;!12<(=621($'(),$+2-$14 
(!"#$% Adder) !"#$%&'(%()*+(,*&(- !"# CERs !"# 

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

400 600 800 1,000 1,200 

!"#$%#&'( (!"#/!"#$%) 2.63 2.97 3.31 3.65 3.99 

!"#"$"% (&"!/!"#$%) 5.07 5.49 5.91 6.33 6.73 

!"#$%&'#"()*+",!"#&,%- 400 600 800 1,000 1,200 

Adder !"#$% (!"#/!"#$%) 1.29 1.60 1.91 2.22 2.52 

Project FIRR 15.01% 15.03% 15.05% 15.06% 15.02% 

Project NPV (!"#$%#&) 130.70 132.50 134.31 136.12 137.21 

Payback Period (!") 8.25 8.31 8.36 8.42 8.51 

WACC 8.26% 8.26% 8.26% 8.26% 8.26% 
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4.  !"#$%&'()%$*+,-$.(/%01#'2 
!"#$%&#'"$(&)*+,-).*/0*(123%424567&)+829::;%-<$!&<1+&')0=*)*+,-).*/0*(123%42456 

!"#$%&'()*+,&-.)"&/*$0&"1,2!"#$%&'()*+ (Economic analysis) !"#$%&'()*+,-.*,/0+!"#$%&'()*+"(,- 
!"#$%&%'()*+,-*'.!+/ (Economic Internal Rate of Return: EIRR) !"#$%&$'"()*+,-./0123% 
!"#$%&'(&)*+,- !"#$%&#'()%*&+,$-./&#0&12345,65/789:;+<1=>'5<41#7==?@#AB%./C4D5#DEF1$ 
!"#$%&'"()*+,$-./012 !"#$%&'&()(*+,-&.&'(&,&/0&"123456789:$85!"#$%&'()*+,-!"#$%&'"()*%(+,-./ 
!"#"$%" (shadow price) !"#$"%&%'()%*+,-./ (accounting price) !"#$%&'()#*+,(-&'&.(+/0123 
!"#$%!&'!("%)*$+,-.)*/0-1(/1$+234'$3(!1$+56' 789 2343$!(":(,;4(- <"89 CERs !"#$%&'()(*+,-"., 
!"#$%&'('&)*+,-./0/$10/2/3"4 0.50 !"#/kWh !"#$%&'('&)*+,-!"#$%&'()*+, 1,200 !"#$%&$'( )!*%" 
!"#$%&'()*+,+-./01230-4'1516(7&" 30.17 !"#$%&'()*+,-./(/0$%1234105+26/7#58$ 92:.5%$;( 
!"!#$%&$'()*+,-*'!.+/0123')456789$1: 212.44 !"#$%#& '!()(*(+,!#-.$&/$+01*2 3.60 !" #$%&'()*+ 
!"#$%&'&()*+,&-(&./01%&2 3 4-5&25*6!)%"* !"#$%&#'()*+$"$',&-$./'0-12345-6780.'.(9"/4:6,7%&#-$./' 
!"#$%&'(%")*&+$,-./01"#023# !"#$%!#&'()*+,-(!./0+/12.2!"#"$%&' 2.16 

!"#"$%&' 2.16 !"#$%&'()*+,-)(./01($,2)342("5)0  

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

1,200 

!"#$%#&'( (!"#/!"#$%) 3.02 

!"#$%#&'()*+! (!!"/!"#$%) 2.88 

!"#$%#&'()*' (!"#/!"#$%) 0.12 

!"#$%&'($)*+#,- (!"#/!"#$%) 0.02 

!"#"$"% (&"'/!"#$%) 4.11 

!"#"$%%&"'(")*+", (-"./!"#$%) 4.11 

!"#"$%"& (by product) (!"#/!"#$%) 0.00 

!"#" CERs (!"#/!"#$%) 0.00 

!"#$%&'#"()*+",!"#&,%- 1,200 

Adder !"#$% (!"#/!"#$%) 0.50 

Project EIRR 30.17% 

Project NPV (!"#$%#&) 212.44 

Payback Period (!") 3.60 

 

 

 

 

 

 

 

 

 



 

 

!""#$ 3 
!"#$%&'()&*+"+,&+!"-./ 

 

3.1 !"#$% 

!"#$"%&!"#$%&'()*'+,-#&./0&12+2*&2'+!345-678%*93:2;<2#&.=)#>&<<#1?@2 2 !"#$%&' 1)!"#$%!&" 
!"#$%&'()&)*+,(-#.&/0-)$+12%.3" (SRC) !"#$%&'(!)*+!'#,%!"-./'0121-!"#2) !"#$%"&'()$*(+)'(,! 
!"#$%&'()(SRC) !"#$%&'()"*)+%*,-./01234-,56/7*0#/3$%8*509 !$%:5!;)</=!>93&'()"*)6/79?/8)-) 
!"#$%&'()(*"!+',-&# ./0"(12-)/(,,'!3*)45#/6 

 
 
 
 
 
 
 
 
 
 

 
 
 

 
 
 
 
 
 
 
!"#$%& 3.1 !"#$%&$'()*+',(-.)/'()*+',(.0(1234$535678$'()39:'517-%2);02<=>&234$ 

!"#$$%&'()*)" +&,%-./)#&00123(4$25&60 

!"#$%&#'(%)&"*&+,-./0-0123/%&#-45%0+2!6,#7*,89:;,-./ 
!"#$$%&'()*)" +&,%-./)#&00123(4$25&60 

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

II 
!"#$%"&'()$*(+)'(,!-./012#34 

(SRC) 

!"#$%&'()()&*%+),-+./0 1234%56*$"7+ SRC!"#$%&!'$%&()&*+,-.!#/0 SRF 

!"#$%&'(%)*+&,-.$/012$34&.52.6%78+$"9: SRC 

!"#$%&'()*+,-.'-)#/01%$!2'3!3456'71")8.9':+8;9"7&<()&*3%5=*$">0 SRC 
 !"#$%"&'(()*+,-.-&!/0,12!3,124'25.678!09- SRF !"#$%&'"()*+,-.&/0$(12+34 

!"#$%&'()*)+,-.+/012*34*#%56+738139:;7< 
!"#$%&'()*+,-..($/,-./00"( (Biomass Feedstock Production) 
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3.2 !"#$%!&"'(")*+,-.+./01-!"#+23!.)045*#6( (SRC) !"#$%&'(!)*+!'#,%!"-./'0121-  
1) !"#!"$%&'$()*+,- .)/ !"#$%&'()*+,-./ 0-1,23 Short Rotation Coppice !"#$% 

!"#$%&&'()*+,(-%.&/0#+#12*'345.670%83'-%$,5.&!"#$%&'()*+!"#$%&'()*+,$))-!./"01)2-3+4 !"#$%&'()*+,(-. 
!"#$%&#'(")*+%,-./0 )"*(12/34,56,5(%,-7*6'%!"58 

• !!"# $%!&'( )*+ ,-./0-)!, 
• !"#$%&'"()*+ ,- ./# #0(1 !23456  
• !"#$%&'()*&+,- SRC !"# $%& Coppicing  
• !"#$"%&'()*+,- ./*"%&'0#1#- ,2345061#)  
• !"#$%&'()*+,- ./0123&45&6   
• !"#$%"&'()! *#+, !"#-+.%/01234"51##56"47  

2) !"#$!"#$%$%"&!'%()'*+,-./0!12&345' (SRC) !"#$%&!'$%&()&*+,-.!#/0(SRF) !"#$% 
!"#$%&"!"#$%&'()*+,-./01# (SRC) !"#!!"#$#%&'()*++*,-.*/0(1-2(%10('+$%134,1+*,56)789:;<*& 
!"#$%&'(#)*+ !"#$%& 3.3 !"#$%&%&'()#&*+#,-./012)34(567# (SRF) !"#$#%&'( !"#$%&'()(*+(,-.)/0 
!"#$%&#'(!"#$%&'(()*+,--.#/012134&#5637!!"#!"#$%&'%( (!"#$%&'%"($$)&*$+,-.!" 2549 
!"#!"#$%&'(#)$"#*+,-#,."/)"!"#$%&!"#$%&'#$!"#$%%&$'%()*+,-./01'2))!"#$%&!'()(*!%+,-.+/) 
!"#$%&'() 3 *+,- ./0 1'23,+45167 48.9:,;%5< =:21'23,+&>?9 !"#$%$ 144 &'( )'*+%,-.#%*/0#120 
!"#$%&'(!)*+,)-./01%2 !"#!"#$%&'()!*+,-!.'/)&01$!234$5&6789:;)<==>?*3202' @$?A 100 kW !"# 
!"#$%&'#()'  

3) !"#$%&'(%)*+&,-.$/012$34&.52.6%78+$"9: SRC 
• !"#$%&'()*(+,(- 

!"#$%&'((%M)!"##"!$%"& E871-82 (1998) 
!"#$%&#'&(&(Bulk density) !"##"!$%"& E873-82(1998) 

• !"#$%&!""#$%&'((Proximate Analysis) 
!"#$%&!"#$%&'((%M)!"##"!$%"& E871-82 (1998) 

!"#$%&'%"()*+,(%V)!"##"!$%"& E872-82 (1998) 
           !"#$%&'()%(%A) !"##"!$%"&D1102-84(2001) 
           !"#$%&'%"()*+',-./(%FC)!"#$%&'#()(*#+ (3.1) 

!"#$%&'%"()*+',-./(%)= 100-!"#$%&'(%$)*+, (%)-!"#$%&'%"()*+, (%)-!"#$%&'()% (%)              (3.1) 
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• !"#$%&'##()*+,-. (Ultimate Analysis)  
  !"#$%&'%() *%"+,-. /012"34. /.1("34. !"#!"#$%&'()*$+',-.(/0)1$+'23&4 

CHNS Elemental Analyzer !"#$ CHNS-932 
  !"#$%&'%()**+,#-./ 01%/2&.%+3$+%" (3.2) 

!"#$%&'%()**+,#-./(%)= 100(%) –!"#$%&'()%(%)–!"#$%&'%"()*+(%)-!"#$%&'()*"+,- (%) 
-!"#$%&'()*"+,((%)-!"#$%&'()*+,"- (%)    (3.2) 

• !"#!$#%&'() (Heating Value) 
!"#!$#%&'() $*+!&#,-. /#%%#/&0#) E711-87(2004) 
 

4) !"#$%&'()*)+,- !"#$%&'()'*+,-".(/%(012.345)'6$7+89:;,<<+'/;,<=>>5+ (Biomass 
Feedstock Production) !"#$%&'()(*+,!)-&+.*/001234(+/5,4(+/*++.*!6#7%!"5-89):;<!+=>"+:%)?@8 
!"#$%&'()*+,*-./0*123!4#5%!"&6378)9(!/:;!0).1<29/33.*!"#$%!#&'!"#$%& 3.2 

 
 
 
 
 
 
 
 

 
!"#$%& 3.2 !"#$%&$'()*+,-./$/012304!"#$%&$)+5607%8"%9:;7<=>&$,!?+@AB/5CC+$//5CDEE>+      

(Biomass Feedstock Production) 
 

3.3 !"#$%"&'()$*(+)'(,!-./012#34  
!"#$%!&"!"#!"#$%&'()*+,- SRC 5 !"#$ !"#$%& 4 !"# $%&'()*+),-"./-0)1),-" 23+ !"#$%&'() 

!"#$%&'() SRC !"#$%&'"()*+' !"#$%&'()*+,-&. #$%&'(/012!(1304#(056)7,89: 304-;2/2%<0=/>%?#@A 
!"#$%&#'$('$)*+,-%.+#/.0%1232#.45673+74 2&.8+79:8;+<=3/>0"'7?0@A3B?7'&B+. ,/&(C')D#&C+3 
!"#$%& !"#$'()!"#$%"&'%()*+,-./01$/20!3"-.4%,56)-7)%89$:;,./01$/$',)5< 4 !"#$% &'( 8 !"#$% 
!"#$%"&'( !"#$%&#'"$()*!+,-,./012.,3456,789,4,.:%)0%-;9%<=>- ?=3/012.,345-,.1<=&@'%?<=$ 1AB@91<C% 

!"#$%$&'()*+!),-!)(.'/012$3!+,/ (SRC Harvesting) 

 

!"##$%#$&'()*+,-. (Gathering and Transportation) 

• !"##$%#$&'()*+,-. (Gathering and 

Transportation) 

 

!"#$!%&#'!(" (SRC Storage) 

 

!"#$%##&% (SRC Preprocessing) 
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!"#$%&'()*+,-).*/&)+012!#3)*+4&%)5$"678+9:;(<=7>*3?7>#@:*$#A=$B$2%+CD!#3=<( !"#$%!#&' 
!"#$%& 3.3 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
!"#$%& 3.3 !"#$%&$'()*+',('()-./'0123%4)56 SRC 

 
3.3.1 !"#$%&'()*+,-./0 SRC 5 !"#$ 

- !"#$ !"#$"%&'( AA 
- !"#$%&%'()*+!"#$% !"#$"%&'(  BB 
- !"#$!"#"$%&  !"#$"%&'( CC 
- !"#$%&                    !"#$"%&'(   DD 
- !"#$!%&                   !"#$"%&'( EE 

!"#$%"&'()$*(+)'(,!-./012#34 

!"#$%&'()*+,-.!/01  SRC 

!"#$!"#$%&'(# 

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

!"#$%&'()*+&),(-!&(./012345 

!"#$!"#$%&'() 

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

1)!"#$%!&'()%$#*)+, 

2) !"#$%&'"()*+($,- *+($.%/ 0&1$+&23+4(5 

3)!"#$%&'()*&+,-&(&%./0"/12-/3451 !"#$%&'() SRC 

4)!"#$%&'()*&+,-&(&%./0"/!"#$!"#$!"#$%&'() SRC 
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3.3.2  !"#$"%&'(!"#)*+! 
 !"#$%!&'()*) 1.5 !"#$ x 1.3 !"#$%&'()'*+(( Split Plots Design !"#$%&' 20 !"#  
!"#$%!#&'!"#$%& 3.4 !"#!"#"$%&' 3.1 
 

 
 
 
 
 
 
 
 
 
  
!"#$%& 3.4 !"#$%&'!()$*+,-./0!12$.#23$124%56789:';< SRC 

 
!"#"$%&' 3.1 !"#$%&'()*+,-./01234 SRC 

!"#$%&'()*+,-SRC !"#$%&'()*+ ,-.- 1.5x1.3 m2 (!"#) 

!"#$ 4 
!"#$%&%'()*+!"#$% 4 
!"#"$%& 4 
!"#$%&                     4 
!"#$!%& 4 

 
3.3.3 !"#$%&#'()*+,-./!"#$%&#'()*+,-./ 

 !"#$%&'$()*+$,'-.*/01234 !"#$%!"!"#$!%#$&'()*+,# !"#$!"#$%& 7 !"#$%&'%&()* 
!"#$%&'(!!"#$%&'()*%!"!$%&+,-.#/0"-#123"4$%516/&7+6&89!"#$%& 3.5 -3.10 

 

EE BB CC DD 

CC AA EE 

EE CC BB AA 

DD 

AA 

BB 

DD 

54 m 

40 m 
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!"#$%& 3.5 !"#$!%&'(!) 

 
!"#$%& 3.6 !"#$%&'()*+,-.!"#$!%&'(!)!"#$%&' 4 

 
!"#$%& 3.7 !"#$%&'()*+,-.!"#$!%&'(!)!"#$%&' 7 
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!"#$%& 3.8 !"#$%&'()*+,-.!"#$!%&'(!)!"#$%&'()* 

 
!"#$%& 3.9 !"#$%&'()#*)+,-+%./0)*12')33 !"#$%" 7 

 
!"#$%& 3.10 !"#$%&'()#*)+,*+(-. 
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!""#$ 4 

!"#$%&'#($ 
 
4.1 !"#$% 
 !"#$"%&'()*+,-./01*),23/)4,5-,6789":8:;<!"),28*=):6<>?72@-7ABCD789"A*E00,"F%-6-* !" 
!"#$%&'())*+,-./+0(1) 2(0'&34)5647$+89&(Short Rotation Coppice; SRC) !"#$%&'()*+,-.'//0 
!"#$%!&'() *+,-./0,12$.'345/26!,78(Short Rotation Coppice) !"#$%%&'("!"#$%!&"'()*+,-."(/012 
!"#$%!&'()*%)+,-./!012(SRC) !"#$%"&'()$*(+)'(,!-./012#34(SRC) !"#$%!&"!"#'#()*+,-.-.+/!"# 
!"#$%&'()*+,-.#(SRC) !"#$%#&'($)&'(*+,-&+."/0*123$#4+(Short Rotation Coppice) !"#!"#$%&'() 
(Short rotation forest) !"#$%!&"'()*+*,-./,0123+45+!"#6,748249:;7<=>5+'1?"@AB*#CC"+/!"#$%%&' 
!"#$%#&'()*+!,-".!/(01 (SRC) !"#$%&'()"%***+,-". 

4.2 !"#$%&'() (Short Rotation Coppice; SRC) !"#$%&'()*+,-.'//012"3415'6/ 
!"##"$%&#'"!"#$%&'()(Short Rotation Coppice; SRC) !"#$%&'()"**+,-./0,1"2*!"#$% 

!"#$%&'()(SRC) !"#$"%&'$()'*(+,+(-'.(/'$'!"#$!%&'!!"#$%!"#"$%!"#$%&''&()*+,-% 2 !"#$%& '()*+, 
1)!"#$%&'()(SRC) !"#$%&!"#$%&'()*+,,*-)(.!"#"$%&'()*+,-."/012$32 456-."78*" 9:;/&1< !"#$%$ 
!"#$%& !"#$!%& '()*+"+,&- !"# 2)!"#$%&'()(SRC) !"#$%&!"#$!"#$%&'()!"#$%&'()*+,-./01#23 
!"#"$%&'() *+! #,-"./.012$)2&34)!"#$%!#&'!"#"$%&' 4.1 !"#$%&'()*+,-./-0'1&2*"3'4561&/3577+-83, 

!"#"$%&' 4.1 !"#$%&'()*+,-./01 (SRC) !"#$%&'()*+,-.'//012"3415'6/ 

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

!"#$%&'()*+,,*-)(. !"#$ 
!"#$ !"#$%&%'()*+),-.+ 
!"#$%$ 
!"#$%& 
!"#$!%& 
!"#"$%& 
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 1) !"#$ 
!"#$%&'()*)+,-. Vietnamosasapusilla(A.Cheval. & A. Camus) Hguyen 
!"#$$"#%& !"#$ (%&'(!'#)) *+,!"#) (!"-%./%01) !"#) (!"-%./%01, !"##$%&'($)  

!"#$%&'"()*+!"#$!"#$%&'()*+,-)*". !"##$%&' 70-120 !"#$%!&$' ()*$+#,-./!"#$%&'(!)*"!+,$-" 
!"#$%&'(()*+),-!.+#,-/01#%234/5 0.5-1.0 !"#$%!&$' ()*+,)-'./0,1!"#$%&'() 8-14 !"#$%!&$' 
!"#$% 1 !"#$%!&$' &()%*+),-#.$)/-)0,1 21)!34#561.7).0#+(panicle) !"!!"#$%&'(!"#$%&'()* 
!"#$!%$ !"#$%&'()*+,-./0+#1!+2342#5/6578/974:9 !"#$!"#$%$&'()*$+,-%$&'(./0123!*245364./2 17/$ 
!"#$%&' !"#()*+' ,-./012#$3)4'3%4'3%56#7896:;(<#3)%/',*=$>?#6@-!75(,A:,+!"#$!"#$%&$' 
!"#$%&'())*+,-./+0(1) !"#$%!&#'(!' )*'+,*-./(0(*123 !!"#$!%&'()*'%+,-.)!"/01$23-45 !"#$!"#$ 
!"#$%&'()*#+,*-.,/*012!"#$%!#&'!"#$%& 4.1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

!"#$%& 4.1 !"#$ 
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2) !"#$%$ 
!"#$%&'()*)+,-.     ImperatacylindricaBeauv. 
!"#$$"#%& !"#$%& , !" (#"!$%"&) !"#!,!"!"# $!"%& '!( )*+,-. (*()/0.1%#-

!"#$#%&'%() 
!"#$%&'"()*+!"#$%$&'()*+,-.,/$01!2$0'34-56578$99#*0:!2;<#9=)427&>2?9 2@$<#)<+AB<5BCDB 

15-20 !". !"#$%&'()*+$,!"#$%&'() *+!,-.+,/012320#3.*+4&#)!"#$"%&'( 150 !".!"#$% 4-18 !!. 
!"#$%"&!"#$%&'()*+),-./0!12!3! 450601,!!,/)7 601 850809619),)5) 82% 3-20 !". #$%&' 
0.5-2.5 !". #$%&'()*+,)$" -+./0+//&' 3-6 !!. "#$!%$&'#()*+ $,$++-,!).( 10 !!. 
!"#$%&"'()(*&+,-./ 3,000 !"#$%!"#!$% !"#"$%&'()*+,-*.+,/+"01234/,5&67#$8+,2/9:;<=-1:#>6: 
!"#!$%&'%()&*(#+* !"#$%$!"#$%!&$'(&)*+*,-./012-,3*$245+0 !"#!"#$%&# '()*+,-./01!"#$%&'()*+), 
!"#$%$!"#$%&'(!)*+,-!"#$%&'()!"*&+,-!"!#$%&'$%()*'$"$!(+$,)*-" !"#$%&'()*+,-./0&12!"#$%$&'$' 
!"#$%&'()*!"#$% !"#$%"&'!"#$%!#&'!"#$%& 4.2 

 

 
 

!"#$%& 4.2 !"#$%$ 
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3) !"#$%& 
!"#$%&'()*)+,-.   Neyraudiareynaudiana (Kunth) H. Keng ex Hitchc. 

!"#$$"#%& !", !"# ($%&'()) ; !"# 
!"#$%&'"()*+!"#$%&!"#$%&'()*+,-)*".!"#$%&'()#*+,-*-./0-12! #3+4*54$674/7 897 3-4 !"#$ 

!"#$%&'$()$*+,-'.-/'0#$ 15-20 !"##"$!%& $'()*+!,-'#./%,''01! -2$34'522&63-27*8(lanceolate) !"#$ 
!"#$%&'(!"# 170-190 !"#$%!&$' ()*+, 3.5-4.5 !"#$%!&$' (#)*+,&-.#/0123&!240#)56 !"# 
!"#$%&'())*+$,-./#,-012$- 3"+*4-$"'56*7-89:+6%&' ;*7<,-(%=%2>50:"56*+<,-(mid rib) !"#$%&%' 
!"#$%&" '()*)+,#,-.$ /(0 25.5-37.0 !"#$%!&$'(%)#*+(ligule)!"#$%&'()*+,-*!"#$!./$(fringe of 
hair) !!"#!"$%&'(#)!*+,*&-./01'/203*-4*$%!#!"!!"56789-44!#:;;$%!:4":<*'(panicle) !"#$ 
!""#$%&'()$*+,-#./&012324(inflorescence)!"#$%&'()*+,-($./ 0%1 170-220 !"#$%!&$' ()*# 
Head !"#$%"&"'()* 50.0-75.5 !"#$%!&$' ()*+*,-./0)!*#12+34#5++34#6#789 ,/:)&()*+*,;)*; 
(spikelet) !"#$%&'$&(floret) 4-8 !"# !"#$%&'()!*+,-!"#./0-(infertile) !"#$%&!'#()*+,-./012) 
!"!#$%&'() 2 !"#$"%&'()*+#!"#$%&'"()*"+,-+(.&/.01&20-32'14(56!"#$%&'()*"&!+%&,-./)0#'0,12 
!"# !"#$%&'()*+,-.%/0123$4*(5"678!*)9/+6$: 90-1000 !"#$ !"#$%&'()*+,-./01234$&56!"#$"% 
!"#$%!$&'!( !"#$%"&'()*)# +(),-+,./+# +(),-+-0,1/+ !"#$%&'($)*&+,-&. /01230)'". !+3'45$6'7& 
!"#$%&'()%*")'*+, !"#$%"&'()*+,)-.*/0!"#$%"&'()!*(&+,-.!"#/01%23-45!!"#$%&%'()*+,-./%012)'()*+, !"# 
!"#$ !"!"#$%& 4.3 
 

 
 

!"#$%& 4.3 !"#$%& 
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4) !"#$!%& 
!"#$%&'()*)+,-.Eupatorium odoratum Linn. 
!"#$$"#% &!"#$%&'(#) *!"+,-&. !/01&23 4501&23 67.087 6"#9("#: 46;<=#> $%&'(#) 

!"#$%&'()&*%)&+ ,%"-.%/#01- ,%"-.23&4 5&0"6. 25&4718$9*0* 9/).#%4:;&< 
!"#$%&'()*#+' ,-.(/! ($01234! 560./&.2789 560.:9,0.9 560.:+3;.4 
!"#$!"#$%&'( )*+,-".'/"/012(3345 )*+,&671%3,2 )*+,&671%8+,% 
!"#$%&'('&)* !"#$(%$+#$* !"#$(!',- !-)*(.#-(/0* !'$!%* 
!"#$%&'(!)(* +,-./%!$0 +,-./,1234. !"#$5,26$7 
!"#$%&'())$*!"#$%&'()*+,!"#$*-&.(/)01234567*89$*:75)*;6<'=) 

!"#$%&'"()*+ !"!!"#$%&&'()*+*)+,- !"##$%&#'()*(+(,(#,(- .)/0123)45&678, "(,9:("') 
!"# !"#$!%&'()*+,''-.*/0)/0&1!"#$%&'()*+,-#. 3-5 !"# !"!"#$%&'()!*+,-.!!"#$%&'()"*+,-.+/01 2 
!"#$%&'()*+,-./01-2(# -!3452!6 78/*+9(+58+ '(+*+:"#,-./;</,!=>(4 ?"@*+:&6A'/-#8!B6 
!"#$!"%&'( )*+*,-*.$-/01-2&'(3$40&!"#$%& 1-2.5 !"#$%&$ 2-4 !"#$ %&'!()*'$ 1-2 !"#$%&'!()*+,% 
!"#$ !"#""#$%&'()"!"#$%&'($)*"!+,!'%-* ./0123,!'+!045678*0.59+!0:3;<=6!>%?+0/*;@A*B.!+ 
!"#$%&'"()*#!)+,,+-'./ 5 !"#$ %#&'()*+,&-../0+-/-& 123-%#4)0./0+ !"!"#$%&'()* +,-. '/"012%. 
!"#"$%& '()*+,-"./01!"#$%# &'()*!"#*&+,-./ 5 !"#$%&' &()*+,'(- 4 !!. !"#$%&'()*+,-./0+#1!+234 
!"#$%#&'$(&)*( !"#$%&&'()*+,-./0*.!"#$%&'()*+),-./0&1/$&21-,+ .-313,!"#.454&6*/'575'/8/+29:;5./0 
!"#$%&'!()*+&*,-&!!"#$%"&'()!*(&+,-.!"#/01%23-45!"#"$%!"#$%&'()*+,%!"#$%!#&'!"#$%& 4.4 

 

 
 

!"#$%& 4.4 !"#$!%& 
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5) !"#"$%& 
!"#$%&'()*)+,-.Lantana camara, Linn 
!"#$$"#% ! !"#"$%&'() !"#$% &$'( !)*+$ ,-$!)*.+/ 0$12345 

 !"#$%&'"()*+ !"#"$%&'()*+,-./0,123.41536+(7*4-#*'$# 7489,2:2';2<6';-,74$=(+;0;%47485" 
!"#$%&'! "#$%&'()*+,-!./012%345.4678628! !"#$%&'()*%+,-.%/&0123!0456789:#%%/&0123!04531;<"=9*!3>- 
!"#$%&'()*+,- !"#$"%&#'#("%)*+,#-./0*0,12*3045%'))'# )*6+'50*7,8%97:;6+<"% =)>?9+/):4% !"#$ 
!"#$%&'()*+,'-./'0120-3+4356+75287 !"#$%&'()$(**+,* !"#$%&'-./&-"#0 !"#"$%&'()*+,-.+/!"#$ 
!"#$%&'$#"()*+,-./!"#$%&'()&*&+',-+./0.1,''23,-&45,$.!"#$%"&'()!*(&+,-.!"#/01%23-45!"#$%&!"#$
!"#$%&#'()*+,-!"#$%!#&'!"#$%& 4.5 

 

 
 

!"#$%& 4.5 !"#"$%& 
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6) !"#$%&%'()*+),-.+ 
!"#$%&'()*)+,-. P. purpureumcv. Kinggrass 
!"#$$"#% & !"#$%&%'()*+ 

!"#$%&'"()*+ !"#$%&%'()*+),-.+/01*23#&%'4&-5675&8#$23,923*26:#$)5#5)!"#$%&%'()*+),-.+/0:;$ 
!"#$%&'()*+,*-()"-.#./012342256-+7*-,89:()"-.#./0123!"#$%&'()*+,&,-'./)01234561'78 3.80 !"#$ 
!"#$%&'()*+,+-./01234-0#5*" 3 !"#$ !"#$%&'!"#$%&'()$*+,$-./-*0(1023(42/54 !"#$%&'()(*+ 
!"#$%& !"#$%!&$'(&)*+,-*$-./012-$*&3456&7*$-#78-9-:#01;<5*$-!.-=18:=>?=@0##A'01-4B0C7D-E+05*= 
!"#$%"&!'"()*+",-+$+#./012"&-3% !"#$%&'()*)+,-.'#/&'-0123"45206,789:%$;+<;+<.+=$>5,?"+<@ !"# 
!"#$ 1,000 !"##"#"$% !"#$%&'()*+,$'-./%0.1234567 %4),$$#89,)64!:/'-;*97<!"#"$"%&'()*+,-./0'1 
!"#$%&'()&$*+,-(#./01"23,45%&'(67#7"23,4589*7:;<3"23,45 2–3 !"#$%"#&'() *+,+*+&-"./&'() 75 x 
75 !"#$%!&$' $(#)*#+,-./(0!#!123'- 1 !"#$%&%"'()*+,-%-./012340.560789(":&%; 20 !"# !"#$%!# 
!"!"#$%& 4.6 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

!"#$%& 4.6 !"#$%&%'()*+),-.+ 
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4.3 !"#$%&'#()*%+,-.&)/0#12 (Short Rotation Coppice) !"#$%%&'(" 
!"#$%&'()(SRC) !"#$%&'()*+,-.'//012"3415'6/7"0)8'9):;&<=;8,>3<'?&'5@)3A=)' 1<B' &<= 

!"#$%&'&()*+,- ./0!"#$1&)23$45( ./0!"#$%&'&( !"#$%!#&'!"#"$%&' 4.2 !"#$%&'()%*+%,-. 
!"#$%&'(")*+,-.-/01-23456#/7+(SRC) !"#$%&'(&)*+,-*./01,&2+&*34456'&!"#$%&'(%)*#(+,$-'.-!"#$%&'() 
!"#$%&'()*+!,#-./01234425106!"#$%&'()*+,"-$.**./012,3-!+/45(SRC) !"#$%&'(&)*!)+,-!.,/0.!"#$%&'!()*+ 
!"#$%% &"'()"&*"+, !"#$%&'()*+,-.%"/01,"02-34&3567#6  

!"#$%&'()(SRC)!"#!"#$ %&'($) *+',-.-!/01203$42!"#$%&'()!*+,'"(-!./'0#&1#234$56789:;4+&5"+".< 
!"#$%& !"#$%&%'()*+,-./$)0/$12345/6%!/$78/19:1$*%';&<$!$*89=>+ ?@)A&,$4AB#'*7?)B&+,-.,$4CD7 
!"#$%&'(!"#$%" !"# $%&'(%)%*+&&,+-+.'-/"0#-1234 -1"5#6/7-+.'12844%'/9:):! !"#$%&'()*(+,-./0,!"#$%&' 
!"#$%&%'!"#$%&!"#$%#&'()*+,-".$'/01&)2&34'562789:"0;&'<=>?$</@0'A$'(8.B"<)+C(SRC)!"#$%&'())*+, 

 
!"#"$%&' 4.2 !"#$%&'#()*%+,-.&)/0#12 (SRC) !"#$%%&'(" 
!"#$%& !"#$%&'()*+,- (SRC) !"#$%&'#()*%+, 
!"#$%& '()*$+,-./0""/1.-2 

1 !"#$ -!"#$!"!#$%&'()*!+,'-#!./.(01&.2/#"!34& 
- !"# !"#$%&'()*&+,&-./&0$123  $%&(34*56789$:;!"#!<=.>?=.6@ 2"/< 

!"#$%&'() *+,$-(./+01234, 5 
2 !"#$%$ - !"#$%&'(")*!)+,%-./012/3, +%&456- 36+7189(/0-: 71#,;+5 71#,7$<= 

!"#"$%&'()**&'(+(,*-./0(123"4*5 
- !"#$$%&'()*+,-.#!',/%$ 

3 !"#$%& - 
!"#"$%&'('&)*+&,-.(/'0-0!12$34$056!!570$8190-!2:,;").<5='/
!" #$%&'( )*+,-%.&/01+(232$342&5623$7&8*29  

- !"#$%"&'()*+,-./01(2 
4 !"#$!%& - !"#$$%&'()*+,-.#!',/%$ 
5 !"#"$%& - !"#$$%&'()*+,-.#!',/%$ 

- !"#$%&'(')*+,-."/0("1.2- 
!"#$%& !'()  

1 !"#$%&%'()*+),-.+ - !"#$%&'()"*+,+-./012 
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4.4 !"#$%&'#($)*+,-./0$*12341567819".:;8:<*=>-1%?0 (SRC) 

 !"#$%&'()*+,-(*./&)+01"1/203456*789 :9;6<.&46<=6956"6:+>*789*+,-(*./&)?/&%@16"<>(9A/B 
!"#$%&''() &*+$!, -./01"#!-2$221"#3)4!"#$%&'(!)*))*+(,-./ !"#$%&$'&()*+,  

!"#$%&'(!)*))%&'+,- (Proximate Value)  
 !"#$%&!"#$%&'()#"*+,-%./0,%'1$-.2*3*1425678-9:-7"87;*<+,-!"#$%&'(%$)*+, (Moisture 

Content) !"#$%&'%"()*"+,-./01 (Volatile Matter) !"#$%&'%"()*+',-./ (Fixed Carbon) !"# 
!"#$%&'()% (Ash Content) !"#$%&'()*$%+,*)-./0)11)0*2)3 ASTM !"#$%&'()*+,-$*.&/01"2345'462 
!"#$%&$'()$%*+,-)'./*.,0-*!+"12-13%11$!"#$%&'())* +!%,-!."/0)1*&2345&!"#$%&'()#*+,-+.#/01 
!"#$%&''&($)&*+,-./+0$/-1#2/3456 !"#$%&'()*)+,$- !"#$%&'()!"#"$%&' 4.3 

!"#!$#%&'() (Heating Value) 

 !"#!$#%&'()*(+,-./(,012+!"#$%&$'()*+,-./$$+0123%45'.#'.678775*+9,:;<+=>*?;@AB7 
!"#$%!"#$%"&'%()*$%+, -%./01#23&*4.5#%!"#$%&'%(')*+,-.,$/012,/345$06()(478&490-5:;9)6%&'78< 
!"#$%&'()*'+,-"%&./0.&!1234+$56784%+.(+$9:;*+9<31$ 
 !"#$%&'()*$)+$%,-'!./( (High Heating Value; HHV) !"#$%&'()*''#+,-#"./0+123 
!"#!"$%&%%'()*)'')+,-)./(0,123%,4"56!""#$"%&'( (Gross Calorific Value) !"#$%&'()*+$,-./ 
!"#$%&'()*+,-&$ 25 °C !"#$"%&'()*+,-./012345-)6'73% 25°C !"#$%&'()*+$$,(-.,/012(34#0./5"$)*+$ 
!"#$%"&'()#*+!,)!-"'-."/012#3),)!#45" (Latent Heat of Vaporization) !"#$%"&%#&'()*$+,-& 
(Low Heating Value; LHV) !"#$%&'()*''#+,-#"./0+123453678)98):0$00;"#<#;;#.=>#?!"/!"" 
!"#$%&'()*!"#$%!&'() (Net Calorific Value) !"#$%&'()*+$,-./$01&2(3/45678(& 25 °C !"#$"%&'()*+ 
!"#$%&'()*"+,-.(/ 150°C !"#$%&'()&*"$+,-$$./01#%234.55.(6)78/'/ (Condensate) !"#$%&'&()*+&# 
!"#$%&'()*(+*,-./012.3*04/35267/589'3 :;<,)-+,=>389?33*0@AB<".:*%%*-(+CD0)0"?3%9)*+0A7".+# !"#$ 
!"#$%& !"#!$#%&'()*+$%$, !"#$%&'()!"#"$%&' 4.3 

!"#"$%&' 4.3 !"#"$%&'$()*&+,-!.%,,/#0+"*12$3+45!6#78 (SRC) 

!"#$%&'()*+,- (SRC) !"#$%&'()*+,$-.( 
Proximate Value HHV, 

(kJ/kg) %VM %Ash %FC 

!"#$%$ 83.35 85.28 4.55 11.17 18,892 
!"#$!%& 77.91 77.91 3.41 18.68 19,440 
!"#"$%& 83.64 83.64 3.10 13.26 19,004 
!"#$ 82.49 82.49 3.66 13.85 21,059 
!"#$%"&'#'()*+,  57.9 86.56 1.39 12.05 18,757 
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!"#$%&'(!)*))*+(,-./ (Ultimate Value) 
 !"#$%&'()*+,-.%/012034)56078"9:;6'<60!=>?6!@A*0=,B&BA 6($"9:;6'C"/DBE 7498'6$ 

!"#$%&'( ))*+,&'( !(#-%&'( ./0+1/&2)%3 4565%7895*5%:,&;%50<3!$=#$>?@=&;%AB)C Carbon, 
Hydrogen, Nitrogen and Sulfur Analyzer; CHNS-932) !"#$%$&'()*+%,-%$./0102/$3 
!"#$%&'#()*)+',*-!"#$%&'!($)*+,-./$0,!123%(4567879:;*9<5!=#>,'4!6'1/;2(4?3@A<+(->6B.C/?,D :9<86 
!"#$%&$'&(')*+%, &-% &'*./%, !"#$%&'()*+ !"#$%&'()!"#$%&'()*+,-.#/0'!"#$%&'()*"+,-,.,/* 
!"#$$!%&'()*+,-'!&.'/0)!"#$%&'()-!!"#$%& '()* +,-.,/00*'1'"2-34'"*256*#789+33:83;2<& 
!"#$%&'()*$+ ,$(+-!"#$%&!"#$%&'()*+ ,(-./+/%/0*+*%&1*!2)34556)57%89 ':&+/$(;<*)*+&=>(+?( 
!"#$%&'()*+,-./0(1,-234((51676!89:*8$$-(;409-$234( :*8$$-(+5#<=99&*6&*3>?>>@A-B"$*6*$!"#$%&' 
!" !"#"$%&' 4.4 
!"#"$%&' 4.4 !"#"$%&'$()*&+,-!.%,,/01234'52$6+78!1#9: (SRC) 

!"#$%&'()*+,- (SRC) 
Ultimate Value 

%C %H %N %S  %O 

!"#$%$ 45.40 4.68 0.74 0.11 49.07 
!"#$!%& 44.50 4.48 1.05 0.14 49.83 
!"#"$%& 44.7 4.32 1.09 0.10 49.79 
!"#$ 45.6 4.61 0.78 0.09 48.92 
!"#$%"&'#'()*+,  52.44 4.70 1.10 0.27 41.49 
 

4.5 !"#$%&'$()"*&+",*)"-#./0123%45 SRC  

1) !"#$%#&'(!)*"+(*/$(),-./0123 
!"#$%&'"#$%()%*+,#-.$/,./(,-0123"456 7!""#$%&'()$*+,-.%#"/0$1#2342*)5 !"# !"#$ !"#"$%& 

!"#$!%&!"#$%&'(%)*+,-./01,2##&*1"-!"#$%"&'()*+),-)./"0123"4+3&256764389:*7"*8 !"#$%&'()*+, 
!"#$%&'()'*+,$-./01!"#23"4!"#$ %&'()*+$,-.#/0$'1*234$,!"#$%!&'()*"#$+,-& .'(/&'0)122#34,5# !"# 
!"#$%&%'()*+!"#$%!"#$%&'()*+,-./-012*$3456'()78-%29:'/% !"#$%&'()(*(+,%-./'0++(1,23( )4(56) 
!"#$%&' ()'*+),-.//"$012" 

!"#$%#&'(!)*" !"#$!"#"$%& '#()'*% +,-!"#$%&!"#!$%&'()*+,$!-./01,%$2-./!3,%&.0 !"#$% !"# 
!"#$%&$'()*&+,-"!"#!$%&'()*!*+,-./0 1&23!445"6!7#68!#!39)*!*+,-./07%:!"#$%&'$()"*+,"( 
!!"#$%&'&()*&+,-& !"#!!"# $%!"#$%& 4.7 !"#$%&'$()*+,-"*.+/"$012)*+,34+4567289'4:+$;<=')4>=51#( 
!"#$"%&'( !"#$"%$&$#'$()*"+$,%*-!!"#$%&'()#*+"(,!"#$%&'!(&)'%&*+,-./012341567'89:(1(674 ;<) 
!"#$%&%'()*+!"#$% !"#$%&'($)*+,-*./0123*4* 20 !"# $%&$'!()*+,"-./'0%123'4  
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       !"#$%& 4.7 !"#$%#&'(!)*" $+,! !"#"$%& '#()'*% +,-./0#1& 
 

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

!"#$%&!'()"*+!!"#$%#&'(%!)*'+,-./,012 120 !"#$ x 270 !"#$ (%&'()( 20 !"#) $%&'()*+ 
!"#$%&$'() *+,-./0+1 30 !"#$%!&$' (!"#$%&'()*!+',-./+0&"1"2"34+5)(&633"7489" 1:";<1 
!"#$%&' ()'*+),-.//"$012") !"#$%#&'()*+,-./*0&12 2 !"#$% !&' !"#$%(")*+,-./012 4 !"#$%&"'(% 
!"#$%&'()*+,-3 !"# $%&!%'()#7 !"#$!"#$%&!"# x !"# = 1.5 !"#$ x 1.3 !"#$ %&'()%*+$,-./0 4.8 

!"# 4.9 
 
 

!"#$!%&'( 

!"#$%&' !"#$%&' 

!"#$%&' 

!"#$%&' 
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!"#$%& 4.8 !"#$%&'()*+,-./012345678(SRC) 
 

 

 

 

 

 

 

 

 

 

 

 

!"#$%& 4.9 !"#$%&!'()"*+*$,-#.-/!0. 
 

3) !"#$%&'#(!)" 
!"#$%&'(#)*+,-./'01"234"5#567(/8('018 +4$($%9)9//:;"<% =>? !"#$%&'($)'*+,-.'/!"#$%&'()%*'(!" 

2554) !"#$%!#&'!"#$%& 4.10 !"#$%#&'()!"#$%&'()#(*"+,*+-./(01231%45% !"#$%&'()% 1 !"#$% 
!"#$%&'()!*!+,-./-012/ %)-34.5 1 !"#$% 

 

 
!"#$%&%'()*+!"#$% 
!"#$%$ 20 !"# 

270 !"#$ 

120 !"#$ 
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91.5 !

134.7 !
122.5 !

220.8 !

193.6 !

9.5 !
0.0 !

83.9 !

0 !

50 !

100 !

150 !

200 !

250 !

"#.$.! %.&. ! '.&. ! %.$. ! (.&. ! ).$.! *.&. ! ".&. !

!"#$%&'()*' !+ ,.-. 2554  ($#..#/$0")1

 

!"#$%& 4.10 !"#$%&'()%*' 
 

4)  !"#$!%&$!'()* 
!"#$%&'(#)*!"#$%&&'()(!"#$%&#'(&#)*+, &-.*/012$&"&34+%5+6#75/$+8 8 !"#$% &'()*+,-./012$/34, 

!"#$%&'()*+,-.#/(01-223-$-4)$5&6($%/70 !"#$%&'"()*((+*,&-.!/"01/'23'"(45"6*789.*:4.8;<=.>?$@ 
!"#$%!#&'!"#$%& 4.11 

 
 
 
 
 
 
 
 
 
 
 
 
 

!"#$%& 4.11 !"#$!%&$!'()* 
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4.6 !"#$%&'#($#$%)!!"#$%&'&'$(#)'*+),-./#01("23) (SRC)  

!"##"$%&#'"#"$(!$)*(+),-+./01*2"(3(456$768#'7 !"#$%&' 4 !"# 8 $%&'(!"#$%!"!"#$ 
!"#$%&%'()*+),-.+/012$)3 4 !"#$% !"# 8 !"#$% !"#$%&' 1.46 !"# $%& 7.22 !"# !"#$%!#&'!"#"$%&' 4.5 

!"#$%&'#(%)*+,-.,!"!"#$%&'()*+,-.,/0#+12 !"#$%& '%(&)*)+, (2552) !"#$%!"!"#$%&'()*)+,-./-012/ 
!"#$"%&'!()%*+%,-)#&."/0/0'123,"4%456)78)(#98!"#$"%&'!() *+,')" -)."%(%/0 !"#$%&'()*+,)!"#-./01.2 
!"##$%&'($ !"#$!!"#!!"#$%&'($)*+(,-''&.+-/ 0123-$43-,56 62 !"#$%!&'(% !"#$%&'()!"#$%&%'()*+ 
!"#$% !"#$"%&'!()*+$ ,-.')" +)/"%(%01 %(2%34.566#".789:.(#;" !"#$%&! "#$%&&'($)*+,-.( !"#$%&'$ 
!"#$%&"'(')*+,-+.#/-!"#0"(12!.+(34 536)78#97&1)7:;+<$&$%&"'(')*+,-'!,2%'=2>?=="@A,,@B"=2 !"#$%&' 
!"#$%&"'()*$%+,-)'(./0'(0'-123(%13-* 45'+3(53-%&(67839:-6;9<15;&(66-#5(* 4"=!">57839?>@..(&2AB1 
!"#$%&'()*+,-.#/0123 /4.5# 67)%89: 23;,-/;<<.#/67)'="# !"#$%&'()*%+),-()./012,34'563758977&: 
!""#$%&'()**%+,'-./+01 !"#$%&'&'()*+,-./-0102+341*+345645%20'75-8/9)12:!"#$%&'(#)*(+,-!!"#$%&'() 
!"#$%""&'())'*&"# !"#$!%&'()*$ +$,*(-./0*%12  

!"#"$%&' 4.5 !"!"#$%&"'(&)*+,-./01*2324567869:;8 
!"!"#$%&"'(&)*+ !"#$ 4 !"#$% !"#$ 8 !"#$% !"#$ 8 !"#$% 

!"#$%&'$()$*+,-'.-/'0#$(cm) ;DBH 1.52 1.78 - 
!"#$%&'()*+,- (cm) 261 371 - 
!"#$%$&$'()(*+,-./ 8 13 - 
!"#$%&'()*+,$-.( (%) 81 60 60-64* 
!"#$%&'#(&'&)* (kg/m3) 50 166 - 
!"#$%&'#()*!!#+,*$ 62 62 - 
!"!"#$ (!"#$!%&'()*+%)) 1,462 7,220 >60,000* 
!"#$%!&' *!"#$%&'() *+,-.( #./(01023 (2552)!"#$%&'()*+ ,-./0-1$233456&74 
 
4.7 !"#$%!"#$%&!'$%&!"#$%"&'()!*+,-./" (Short Rotation Coppice)                         

!"#!"#$%&'() (Short rotation forest) 

!"##"$%&'!!"#$%&'()*+*",-./-0%1/2(3-%).2$!!"#$%&'(()""*+&,- !"#$!"#$%$%&'()*+,-.# 
!"#$%&!'$%&()&*+,-.!#/0123456728 !"#$%&'()*+,-./0)12(3456785!"#9:;<,;3=12<12(39>);?5?1@.AB.-3CB 
!"#$%& 100 !"#$ (!"#$%&#'(!"#$%&'(()*+,--.#/012134&#5637!!"#$%&'()*(+) !"#$%&'#($ 
!"#$%!"#$%$&'() 2 !" #$#$%&!"#$%&%'()*+),-.+%/0$-,1 8,640 !"#$!%&'()*+(!"#$ 8 !"#$%) 
!"#$%&'()*+,-$.)/ 2,242 !"#!"#$%&'()(!"#$ 12 !"#$%)  !"#$%&'()*'(+*!,- 1,510 !"#$!%&'()*+(!"#$ 
12 !"#$%)  !"#!"#$%&'(!)*+,-.!(/ 710 !"#$!%&'()*+ (!"#$ 12 !"#$%) !"#$%!#&'!"#"$%&' 4.6 !"#$%& 
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!"#$%&!"#$%&%'()*+),-.+/$0$*12!#34345678#0$-9:$!"#$%&'()*+&(,-.' !"#$%&'()*+,-./0+1 !"#$%&'())*+' 
!"#$%&'()*+,-./'&/!"#$%#&'()*+,-".$'/01&)2&34'".5675-!"#$%&'(')*+,-!"#$% 

 

!"#"$%&' 4.6 !"#$%&'%()*&+()*,-".(-/$01,234&%5- (SRC) !"# $%&'()*+, (SRF) 
!"!"#$%&"'(&)*+ !"#$%&%'()*+    !"#$%&'()* 1) !"#$%&'()* 1) !"#$%&'(!)*1) 

!"#"$%&'(m2) 1.3 x 1.5 1.8 x 0.8 1.8 x 0.8 1.8 x 0.8 
!"#$%$ (&'$&()*+() ; !"#$ 820 1,111 1,111 1,111 
!"#$%$(&'$&()*+(); !"#$%& 508 1,045 593 1,017 
!"#$%&'$()$*+,-'.-/'0#$ (cm) 1.78 2.31 2.26 1.11 
!"#$%&'()*+,- (cm) 371 383 306 252 
!"#$%$&$'()(*+,-./ 13 - - - 
!"#$%&'()*+,$-.( (%) 60.10 60.34 65.38 44.35 
!"#$%&'#(&'&)* (kg/m3) 166 357 461 235 
!"#$%&'#()*!!#+,*$ 62 94.06 53.40 91.57 
!"!"#$ (!"#$!%&'!"#$!"#$%") 2772) 1,1213) 7553) 3553) 
!"!"#$ (!"#$!%&'()*+,-./%-) 2,8804) 1,8725) 1,7335) 3805) 
!"#$%!&'1)!"#$%&'()*(+,-'./!"#$%&#'(%)&*+,-..!#$/001&2345467,&896:% ;<&=#>.2?52,!"#$%&'()*+,-./0 2549 

2) !"#$ 4 !"#$%3) !"#$ 12 !"#$%4) !"#$ 8!"#$%5) !"#$ 24 !"#$% 
 

!"#"$%&' 4.7 !"#$%!"#$%&'()*&+,-&(&%.-/0"1 
!"#$"!%&'() !"#$%&'! !"#$%"&' 

Total Nitrogen (% N) 0.15 0.10 
Available Phosphorus (ppm P) 20.98 18.46 
Exchangeable Potassium (ppm K) 20.25 11.75 
ppm Ca 893.00 893.00 
ppm Mg 12.30 11.77 
ppm Na 42.20 41.40 
CEC (me/100g or c molckg-1) 12.00 10.00 
Organic matter (%OM) 1.23 1.41 

 

!"#!"#"$%&' 4.7 !"#$%&'(&)*+,-./01/234/&/,54$#-*674*+896 !8:&8;$+896 !"#$% 
!"#$%&'%()*%+%",*-.#/$012%3$24(5(2%-56/ 4(2!"#$%&'%()*%+%"$%&!"#$%&'!"#$%&'()*(+%","-!"# 
'()&*+,"-"& 
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4.8  !"#$%&'#($)*+,-,"./0"1234-56-#$%!"758359:;7<=>6-)2?$@AB,%CC$-/!"#$%%&' 
!"#$%&!'"()""*)+,-./0"1%(SRC) !"#$"%&'()"*+ ,-./01 23.$4"456)78 47&9:;."'$00$7<*940=;7 

!"#$!"%&'(!"#$%&#'()*+,-./)$0*+ 1+(234'-'/5678 !94(7:;'/<-1+=:->?81@+A/,-./)$ +46?!"#$%&'!"#$%&'( 
!"#!!"# 5 $% &#'()'#*+,-.*/'0#+) 1"!23421#(#*526#7$894:$;2<"=2>/2?@A82-$.!"#$%& '()"*+,-"!(.% 
!"#$%&'()*+,-.*/&!01&23&456!"#7"89:;"1(<5 3- 8 !"#$% !"#$%"&'()*"+,-!./012-"3456!7*869"87:;'8!"#$!" 
!"#$%&'$()*#+&#,-$*./0)1!21134# (5.)67%&869#1!21134#:;76!!"#$%&'()*+,-./)0123#-+4!!%-5.--4( 
!"#$%&'%()*'+,-.%"/0/,12345.65(*78.'9&:15..:;<=55>= !"#$%&'!()*+ !"#$%&$ '"()*'(+$!"#$%& 16 
!"#$%&'()*+ 

 
 

 
 
 
 
 
 
 
 

 
 

 

 
!"#$%& 4.12 !"#$%&'()*+&(,(-.&(/0#+&(1*2345(6) (SRC) 
 

1) !"#$!%&!"#$%& !"##$%&'()*+(,%*-%*-.!"#$%&'()(SRC)!"#$%&'(()*+* !),,)'-./01 
!"#$%#$#&'()*#&&"+&"$!"#$%&'()(SRC) !"#$%& '()*+!"#$%#$#&'()*#&&"+&"$!"#$%&'()(SRC) 
!"#$%&'&()'"*+"",-.!"#$%&!"#$%& 1 !"#!$%&#-!"# (!"#$%&'()(SRC) !"#$%& 7.22!"#/!"#) $%&'()&$%&'(%&( 
!"#$%&'()*+!"#$%&'()*+,-./(SRC) !"#$%&'() !"#$%!#&'!"#$%& 4.13 

 

!"#$%#&'()*+,-%./012345#6 

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

 
 
 

!"#$!"%&'(  

!"#$%&'( 

!" (!"#$%&'() 

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

!"##$%&'()*+,*-./,012#*'3431 

 
 
 

Biomass Bank/Hub 

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

 
 
 
 
 

!"##$"%&'()
!"#$%&'(&!)*+&,
!"#) 
 !"#$%&'() 
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!"#$%& 4.13 !"#$!%&$!'()*+,*)-#.."/0/ 
 

2) !"#$%&'( !"#$%&'(&')*!"#$%&'()(SRC)!"#$%&'" ()!*+*,-$.*,-/,,0123$!"4536*78 
!"#$!%&'!"#$%&'()(SRC)!!"#$%&' !()$*%+",&-!"#$%"#&'##()! 10 *+, !"#$%&'()!*#+,%"-,./012345( 
!"#$%&'()*+,-./*'0!&'1'# !"#$%&'()*+,-.!"#$%&$'()*+,-.,/ !"#$!"#!!$%&'&()! (*+,)-.) !"/01*23  
!"#!!$%& 4 '() *'+ 6 '() !"*$!&,-)!./012,$,')!. 3&,1(456&78&6!94:02!"#$%&'()(SRC) !"#$%&'& 
!"#$%&'()*+,-.,,!/% 10 &+0!"#$%&'()*+,-./0)123!"#$%&'()*!+,-./0!123"4(51(56"!768983123" 
!"##$%&'""(')*+,# 7 !"#$%&'( 

3) !"#$%&/!"#! $%&'(% !"#$%&'()* Chipper!"#$%!#&'!"#$%& 12 !"#$%&!#'($)* 800 
!"#$!%&'()*+&,-#'. !"#$%&'()*'(%+!"#$%&'()(SRC) !"#$"%&'(%)*+$,-./01!"#$%&'()*!"#$%&'()(SRC) 
!"#$%&#!"#$%&'"()*+,-./012341516%786'968/:-'6, 25 !"##"$!%&(!"#) $%& 25-100 !"##"$!%&  
!"#$%!#&'!"#$%& 4.14-4.15 

 
!"#$%& 4.14 !"#$%&'()'/!"#$%"!"#$%&'()(SRC); !"#$%&# 
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!"#$%& 4.15 !"#$%&'()*+,-./ (SRC) !"# 
 

4) !"#$%&'"()*+,/!"#$%&!"#$%&'()*"+,!"#$%&'!"#$%&'"()*+,!"#$#%&'!"#$"!%&& '()*+," 
!"#$%& 1-2 !"# $%&#'()*+",-./0'/+/1!"#$%&'()" *+,-./0"(123456&78(59:;<"=3,.>3?8%5!:@A%5?.BC5' 
!"#$%&&#'&#'()"#'*+'$,"-."#&/%0123,4-&5367+')389%7-:#',#0)38(95#;<5$:;(63.&6- 

5) !"#$%&'()& !"#$%&'()* pellet mill !"#$%&!#'($)* 1,500 !"#$!%&'()*+&,-#'. /+01*/2$". 
!"#$%&'()(SRC) !"#$%&#'()*#+%(,-.# /0+.1 8 !"##"$!%& '() 40-45 !"##"$!%& '()!*+),+-+ 613 
!"#$!%&'()*$+!,-.!/0'(% !"#$%&'()*+$#, 15 !"#$%!&'()% *+,-.*,/(!"#$%& 4.16 

 
!"#"$%&' 4.8 !"#$%&'()*+,-+./+012,3%45(6789 (SRC) 

!"#"$%&' 4.9 !"#$%&'%()*+,-./"01,-234" 
!"#$%&'()*# !"#$%&'()*+,-.' (kW) !"#$%&!#'($)*(!"#$!%&'/(&)*#'+) 
!"#$%&'()*(Chipper) 15 800 
!"#$%&'&()!*+)(Pellet mill) 200 1,500 

 

 

 

!"#$%&       !"#$%&'((%) !"#$%&#'&(&(kg/m3) 
!"#$%&'()(SRC)!" 60.10 166 
!"#$%&'()(SRC)!"#/!"#!$%&#'!( 60.10 202 
!"#$%&'()(SRC)!"#$%&# 15.00 613 

!"# !"  
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!"#$%& 4.16 !"#$%&'()(SRC) !"#$%&# 
 

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

!"#$%#&'(&'()*+!,-".!/(01(SRC) !"#$%&%'()*+*,-.#&/0&1'*23&45.#&/0&67/89%/:$;3< 3,000 
!"# !"#$%&'(%)*$%+!,-&./0*123456'27!"#$%&'(&")*)+,-#.)/012)+3*)%042)/56789:;<&*=>*!"#?+##@+=;1A@7)*0127 
!"#$%&"'(')*+,-./01".234(567."##18" 60 !"#$%!&'()% !"#$%&'()%*+,$*-.)/0&.12/3456/&'(78-2/69 15 
!"#$%!&'()% !"#$"%$&'()*+,(-.+/,01&2$234*1*506),78)89,6(":+,(0;3*54$<)=2>0(?'6@=,0$0;A4(B C6=0;D$ 
!"#$$%&'()*+,-.&."*/012&!"#$ !"#$ !"#$%&'(%)**"+,"!-!./0123"(!"#$%&'()*+,(!"!-./012345(26#7" 
!"# !"#$%&'($)*$(+,$,-(*./01(.*$/1!"#$%&'()*+,-./012"32+042+2567289:!"#$%&#!'(!!"#$%&'()*% 
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!"#"$%&' 4.10 !"#$%&'()'*+,-./%01&2%3,45 (SRC) 

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

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

1.!"#$%#&'#()* 
!"#$%#&'()#'*+,-)./0 450 350 350 350 

!"#$%&'()* 350 600 600 600 

!"#$%#&'()#*+,-./01#  100 700 700 700 

!"#$%&#'()*+, 1,000 2,750 2,750 1,100 
!"#$%&'()*!"#(+, - - - - 

!"#$%&'()*'(+,-. 500 
655 606 133 

!"#$#%&'(") 300 
2. !"#$%#&'$() 
!"#$%"#&'()*+ 300 600 600 600 

!"#$%&'(& 3,000 5,655 5,606 3,483 

 

 

 

 

 

 

 

 

 



!""#$ 5 
!"#$ !"#$%!"#$%&'()&!)# 

 
5.1  !"#$ 

!"#$%&'#($!"#$%&'()&)*+,(-#.&/0-)$+12%.3"(Short Rotation Coppice; SRC) !"#$%!&'( 
!"#$$%&!"#$#% !"#$%&'()"**+,-./0,1"2*!"#$%!"#$%&'()!"#$"%&'$()'*(+,!"#$%!"#$#%&'()*!!"#$%!&'() 
!"#"$%!"#$%&''&()*+,-% 2 !"#$%& '()*+, 1)!"#$%&'()(SRC) !"#$%&!"#$%&'()*+,,*-)(.!"#"$% 
!"#$%&'!"#$%&'()' *+,!"#-./# 012 $3&4 !"#$%$ !"#$&' ($)*(+, -./01$12,' -./ 2) !"#$%&'()(SRC) 
!"#$%& !'() !"#$%&'() *+),-./0123%45678)9:;1213/%<'= >?; 2@718:8)A#3=#%.B=  

!"#$%!&"'()*+,-./'0"+1!"#$%&'($)*+,-(,./012$345(SRC) !"#$% !"#$%$ !"#$!%& !"#"$%& 
!"#$ !"#!"#$%&%'()*+ !"#$%#&%!'()*+,-.!/0* !"#$%&' 83.35 77.91 83.64 82.49 !"# 57.9 !"#$%!&'()% 
!"#$%"&'( )*+#",-"**./01 /23"4'( 85.28 77.91 83.64 82.49 !"# 86.56 !"#$%!&'()% )*+,-*./0 
!"#$%&!"#$ !%&$'() 4.55 3.41 3.10 3.66 !"# 1.39 !"#$%!&'()% )*+,-*./0 !"#$%&'%"()*+',-./ 
!"#$%&' 11.17 18.68 13.26 13.85 !"#12.05 !"#$%!&'()% !"#$%"&'( !"#!$#%&'()*+, 18,892 19,440 
19,004 21,059 !"# 18,757 !"#$%&$'(!!"#$!%&' !"#$%"&'( )*+#",-"*.(/0 123"4'( 45.40 44.50 
44.7 45.6 !"# 52.44 !"#$%!&'()% )*+,-*./0 "$1+*2345.$!6( !78*9/0 4.68 4.48 4.32 4.61 !"# 
4.70 !"#$%!&'()% )*+,-*./0 !"#$%&'()*"+,( +-.%/01 0.74 1.05 1.09 0.78 !"#1.10 !"#$%!&'()% 
!"#$%"&'( !"#$%&'()*+,"- *./%0(1 0.11 0.14 0.10 0.09 !"#0.27 !"#$%!&'()% )*+,-*./0 
!"#$%&''()#*+, *-.%(/0 49.07 49.83 49.79 48.92 !"# 41.49 !"#$%!&'()% )*+,-*./0 

!"#$%&'()&*!+,-./0#12 (SRC) !"#$%&'(!)*+",-../++-0+),1234(!"56.'+74!4568 !"# $%&'()(*+,-. 
!"#$%&'()*+,#(SRC) !"#$% &'()*'*+,-.+/0'123*45$678&93 95:$5;$<$:*$=>!"#$%&!'()%*+!"#$%!&"!"#$%#&' 
!"#$%" &'&'#" !"#$%##&%'%()'*+,-'./01'2."3456"')'%78#9'.:81*)0;';:8< ;=1):, !"#$%&%'()*+,-./$)0 4 
!"#$% !"# 8 !"#$% !"#$%&!"#$%&'$()$*+,-'.-/'0#$ !"#$%&' 1.52 !"# 1.78 !"#$%!&$' $(&)*(+,- 
!"#$%&'()*+,- !"#$%&' 261 !"# 371 !"#$%!&$' $(&)*(+,- !"#$%$&$'()(*+,-./ !"#$%&' 8 !"# 13  
!"#$%"&'( !"#$%&'()*+,$-.( !"#$%&' 81 !"# 60 !"#$%!&'()% )*+,-*./0 !"#$%&'#(&'&)* !"#$%&' 50 
!"# 166 !"#$!%&'()*$+!,-.!/0'(% (-'$1-2&, !"#$%&'#()*!!#+,*$ !"#$%&' 62 !"# 62  
!"#$%"&'( !"# !"!"#$!"#$%&  !!"#$%& 1,462 !"# 7,220 !"#$!%&'()*+%) (,'$-,.&/ 

!!"#$%&!'()*+*,-.!"#$%&'()'*+,-".(/%(012.345)'6$7+89:;,<<+'/!"#$%%&'!"#$%&'!"#$%&'(!"#$ 
!"!#$%&' !"#$%&'()*++*",-$!+.&"!+/0!+-$12 3#$4,-$!56789(:;64 !"# $#%&'()*)+,-./ 01(%.23!"#$%&'($)*+ 
!"#$%&'(%)* #+,-.+/0%1'!#23'4-56+!!"#$ 5 %& '$!()!$*+,-.*/!0$+) 1#"23421$($*5!"#$%&'()%*! 
!"#$%&$'()*$+,-.#/0$1 +2"#34(5#.26$!7089$:3;,*<6!"#$%&'$()$*+,%-./-0123-'45+ 3-8 !"#$% &%'()%*$+,-% 
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!"#$%&'()#*+,-.$/01.2*1/34516"78!!"#$%&'(%)*+$,'$-.%+/01*2"32245$ (!"#$%&'($)*+,-++./*01%$!!"# 
!"#!"#$%&'(!)!!"#$%&'())*&+,&&(-./012"3245637!8&2/#9#!+:);,&<,46$%&3'"(+,&&(-=>,,?>!"#$"%&'()"*+ 
!"#$%&'&($")*+,((-,!"#$%&%'()*+!"#$%!&'(!)#*%!"+,-!"#$%&'()*+,'-( 1) !"#$%!/"#!"!"!"#$!"#$ 
!"#$%&' Chipper 2) !"#$%&'"()*+!/!"#$%& !"#$#%&'!"#$"!%&& !"# 3) !"#$%&'()&!"#$!"#$%&' 
pellet mill !"#$%!&'()*+,-./0+'12345!6789*:);'/<=>5!2+=? !"#$% 8 &'((')&*+ ,$" 40-45 !"##"$!%& 
!"#$%&#'&(& 613 )*+,)-.$/(0,1)2#3)45$/- !"#$678&9-:$#; 15 590-45<=&/4 

!"#$%#&'(&'(!"#$%&'($)*+, (SRC) !"#$%&%'()*+ *,-.#&/0&1'*23&45.#&/0&67/89 %/:$;3! 3,000 
!"# !"#$%&'(%)*$%+!,-&./0*123456'27 

 
5.2 !"#$%&'()*+,-.+&.( 

!"#$"%&'()"*+,-./$-$012345!"#$%&'() (SRC) !"#$%& '()*$+,-./0""/1.-2 !"# !"#$ !"#$%$ 
!"#$%& '$()'*+ ,-./0$01+& !"#$%&'()*+,-!.#$%/!"#$%&'"%"()*+(,-%#./"012345$6/!"#$%&'(!"!"#$%&' 
!"#$%&'()!*+%,-./,0123,45)67368%9:(,;<*='6>5?+* !"#!$%&%'(!)%&%*+,-./!-+0#!!"#$%&'(!"#$!"#$%&'()*+,- 
!"#$%&'()*+ !"#$"%$&'#()*+,-.*/$"0/$1$#.$)2&"34$!5.$-.*67*,3+-85.9"$:1;<=#>+5?76*@)!"#$%&!"# !"# 
!"#$!"#$!%&$!'()*$+,(-./0$123+4566"3 $+,(-.70!"#$%&'%()**+,-./0-,123!4560781 

 

 

 

 

 

 

 

 



!"#$%&!"#$!%$ 

!"#$%&' !(%)*+, 2553.!"#$%&'()!*+,-./'()0'1)2,. [22#34#5] http://www.skoolbuz.com/library/ 
content/1380  

!""#$%&  '()*+,, 2554. !"#$%&'()*+,-!./012&3,,'4567-4839, +,-:;14<=><7.[!!"#$"%] 
http://tc.mengrai.ac.th/punnapa/socal/ 

!"#$%&!#'!&()*)'%+,#-'&./#012-#'(-34' (5678-#'9:#;&)-'2)'<6<=),#*#!4'8012()7>&>1,?.2552. 
!"#$!%&'(&")*'+,&$"-./01/2 !"#$%&'()*+, 2551. [!!"#$"%] 
http://www.haii.or.th/haiiweb/index.php?option=com_remository&Itemid=85&func=st
artdown&id=84&lang=th 

!"#$%&%'()$*!"#$%&'( .!"#$%&'()%*+,$-.. [!!"#$"%] 
http://www.seub.or.th/index.php?option=com_content&view=article&id=182:2009-11-
19-09-26-37&catid=47:2009-11-03-07-40-22&Itemid=70 

!"#$%&'()%*+,-.%#/-01(23/4"(5"36.!"#$%&'()'.[!!"#$"%] http://www.huaikhakhaeng.net/forest/dip.html. 
!"#!"#$%&'(.!"#$%&'( . [!!"#$"%] http://www.dld.go.th/nutrition/Nutrition_Knowlage/    

nutrition_1.htm 
!"#$"%&'$()#"*&(+*"*,-./&*0(.!"#$%$ . [!!"#$"%] http://tc.mengrai.ac.th/rungrat/pan/61.htm 
!"#!"#$%&'(.!"#$%&'( . [!!"#$"%] http://www.dld.go.th/nutrition/Nutrition_Knowlage/   

nutrition_ 1.htm 
!"#!"#$%&'(.!"#$%&.[!!"#$"%] http://www.dld.go.th/nutrition/Nutrition_Knowlage/        

nutrition_ 1.htm 
!"#!"#$%&'(.!"#$%&!'()*+*,-"./&012-3*4"5 

[!!"#$"%]http://www.dld.go.th/nutrition/Nutrition_Knowlage/ARTICLE/Pro6.htm 
!"#$%&'()*+)".!,-.!/) . [!!"#$"%]  http://www.samunpri.com/PicHerbs/index.php/2/ 
ADSC_0039 

 

 

 

 

 

 

 

 



!"#$%&'(%)$'*%+ 
 
!"#$%&'()*+,)-),'. /,.!"#$%& '()*(+ ,-./,012'!%34"2 26 0.563(&3 2513 )%7*!%/8.7*9:6#" 

!"#$%&'(#%)*(+#%,-./0%122#3%4 56.(!73%!"#$%&%'()!"#$%&(!"#$%"&'()*+) !"#$%&!'(()!" 
!"#$%&'(!"#!$%%&#'()%!"#!"#$%&(!"#!$%%&'$()%) !"#$%"&'()"*+),#-./0"1./2 !"#$%&'()* 
!"#$%!&"#'()*+#,--"./! Ph.D. (Agricultural and Forest Engineering) !"# University of 
Tsukuba !"#$%&'()!*+,!"#$ %.&. 2544 !"##$%&'!"#$%!"#$%&'( !"#"$%&!"#"$%&"$%'$())*+(,-) 
!"#$%&$'()!"#$%&'()*+,#*-.!/(012(#34')'- !"#$%&'()#'(*'&++,*#!-+. ,/#'(01#2%!"#$%&%'!( 
!"#$%#& !"#$%&'()*&+&,/!"#$%&'()*/!"#$%&'"() 15 !* +,&'"-./,'0123,3456-4.77',1891,  
!"!" 2537-2543 (7 !") #$%&'()*+&,-.!"#$#%&'!()*+,-./0"12304"56(&)7"*+,8$91(,1!:"./0*1 
!"#$!%!"#$%!&'"$ ()*&+$,-./+"0/122$314$&!"#$%,5-66+/176#+48"*% 9/+) 15 hp !"#$%&'! 
!"#$%&"'&()*+,-./*"00%1#-!"# !"#!" 2544-!"##$%&' (10 !() )'*'+,-!"#$%&'()$*+,-.,+)'$//,+ 
!"#$#%/!"#$%& !"#$%&'()&*$+,-"*..%(/('%0%&!"#1&..%( !"#$%&'()*$+,-'./"01234"5(, 123 
!"#$%&'!()*+,(-./0'12-"3456-!"#$%&'()* !"#$%&!'()*+,-%./0123%(4"5&&%( 678( 9%0(:%!"#!"#$% 
!"#$%&'()*+,*-!"#$%&'()*!+,-./01230422'-56.5- !"#$%&'"()*+'+,-.!"#/,012!345.676, 
(Biomass Gasification) !"#$%&'"()*+'+,-.!"#/,01'23"4%'!"#$%&'() !"#$%&'"()*+'+,-.!"#!$% 
!"#$%"&''()*+,-.!/012$3 -$"3456$"&''-$"7/#8"&9:/6;<$-,-.!/01=1) !"#$!"#$%&!"#$%$ 
!"#$!"#$%&'()*+,-!!"#$%&'()&*+$,-.-")"/)&*+$,-012 !"#$%!&"'()*+*,-.!"#!"#$%&'()!"#$%!"#$#% 
(Biomass Feedstock Technology) !"#$%&'"()*+'+,-.!"#/,0!!"#!$%&&'( )#*(!"#$%&'()*+,-'./ 
!"#$%&'$"()*$+,-. /,*01'2345-$643789!"#$#%&'(")*+,-%..(/)/0(1("!"#!"##$% !"##$%&'!"#$% 
!"#$%&'()*"#+",-,%.",&')+",/(01231#45678#9":;<1*4;=#5>'!!"#?)@?#!"#!"#$%&'()*+,-./,0+/!"# 
!"#$%!"#$%&'()*+,&-./0(-123/$4)%&5-67,&-8,0(9:5!"#$%&'"#()* !"#$%&'(!"#$%&'!"#$%&'()*+,-* 
!"#$%&'("#)$*+,#-.&/0!)1#2 3 !"#$ 

 
 

 
 

 
  
 

 

 

 

 

 

 

 

 


