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mS’à’ bka¥isfukaÜ gka.,a m%liar“ à’î’fla’ 

P. T. INDOCEMENT TUNGGAL PRAKASRA, TBK 
 

 
úl,amfha ud;Dldj( wksis jdhq ldkaÿ ms<sn|j ióCIKh yd wˆ;a jeähd lsrsu 

 
úl,amfha idrdxYh 

 
bka¥isfukaÜ bka¥ksishdfõ we;s úYd,;u isfuka;s ksIamdok iud.ïj,ska tlls’ fuu iud.u 
1985 oS ia:dmkh lrk ,o w;r j¾;udkfha l¾udka;Yd,d 12 lz wdYS%;j ls%hd;aul fõ’ 
l¾udka;Yd,d 12 ka 9 la isf;rhqma, fndf.d¾ ngysr Pdjd ys follz m,sukdkz” isfrnkz iy 
tlla gd¾Pqka” fldgdndre, ol=Kq ;,suka;ka yso msysgqjd we;’ “wksis jdhqj” (False Air) hkq  
WmlrK ;=,g wêrsla;l ;;ajhka hgf;a“ is¥re úúO iúlsrSfï ia:dk (fittings) “ mˆ¥ ù .sh 
ia:dk ;=,skz msg; jd;h we;=ˆ ùuhs’ isis,alrKh “ fmdrKqj “ fmr ;dmlh “ ihslaf,dka “ 
úoaHq;a ia:s;sl m;lh “ iy frda ñ,a (raw mill) we;=ˆ m%Odk ls%hdldrs hka;% iQ;% fndfyduhla 
fjkiajk rsla;l w.hkz hgf;a ls%hd;aul fõ’ wksis jd;h ksid tu ud¾.j, úYsIzg 
n,Yla;s mrsfNdaPkh jeä lrhs’ 10 % hkq ms<s.; yels uÜgfï wksis jdhq m%udKhls’ tu ksid 
tu jd;h wvq lsrSug moaO;sh ;=,g jd;h we;=ˆ ùfï uq,dY%h jid oeñug wjia:djla ;sìKs’ 
TlaIsPka m%;sY;h 3% g jvd jeä kï msg;ska we;=ˆ jk jd;h m%lD;s lrKh lsrSu i|yd 
l<ukdlrKh úiska ffoksl ld, igyka ilia fldg we;’ fuu ls%hdj,sh u.zska wksis jd;h 
ieu úgu 3% lg jvd wvq uÜgulska mej;Su wfmaCId lrk w;r ^kHdhd;aulj& iud.fï 
wruqK jk wksis jd;h wju lsrSfï b,lalh lrd ,.Zd ùug n,dfmdfrd;a;= fõ’ ta i|yd 
by< ihslaf,dakfha UlaIsPka uÜgu 3.8% isg 2.8% olajd wvq lsrSug ;e;a oef¾’ 
 
 

       m%Odk jpk  
 
bka¥ksishdj” isfuka;s” W¥ka yd .sks.,a (refractories)” rsla;l ldka¥ (Vacuum leaks)“ wksis 
jd;h (False air) 
 

ksrSCIKh  
 
 
l¾udka;Yd,d wxl 6 mqrdjgu jdhq ldka¥ ùfï ia:dk ms<sn|j weiSug yd ksrSCIKh lsrSug 
,enqKs’ frdz ñ,a (raw mill) m%foaYfha yd m%hsfrdlaf,daka fmr ;dml (Pyroclone Preheater) 
m%foaYfha fuu ;;ajh jvd;a meyeos,sj osiaúh’ frda ñ,a m%foaYfha ie,lsh hq;= m%udKfha wksis 
jd;h we;=ˆjk m%fõY 2 la ksrsCIKh lrk ,oS’  

 fldkafõhrfha wjidkfha we;s “bkaf,Ü ñ,a” (Inlet Mill) tfla m%fõY jd;fha m%fõ.h 
o< jYfhka 17 m/s f,i uksk ,oS’  

 by< la,eis*hrh“ ldka¥ ùfï m%fõ.h o< jYfhka 5 m/s f,i uksk ,oS’   
 mhsfrdlaf,daka fmr ;dml m%foaYfha k< ud¾. wxl 1 ie<lsh hq;= wksis jd;h 
we;=ˆjk ia:dkhla we;’ 6 jk ;Ügqfõ m%fõ.h o< jYfhka 3.5 m/s úh’ 

 l¾udka;Yd,dj mqrdu l,ska lrk ,o ldka¥ w¨;a jeähdjka ms<sno idCIs úh’ 
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úl,am 

 
by; ksrsCIKh u; mokïj úúO úl,am fhdaPkd ù we;’ w;sf¾lj wksis jd;h wvq lsrSu 
i|yd rsla;l ldka¥ùï ióCIKhla meje;aùu iy ldka¥ùï jydu wˆ;a jeähd lsrSu fhdaPkd 
ù we;’  

 w;sf¾lj msg;ska we;=ˆ jk jd;h úfYAIfhkau ;dm W;amdokh i|yd bkaOk Ndú;d 
lrk fmdarKqj yd fmr ;dmlfhys bkaOk mrsfNdaPkh lD;suj jeä lsrSu i|yd 
odhl fõ’ tAjdys ;dm ld¾HCIu;djh flfrys >DPqju n,meï lrhs’ ^j¾;udkfhaos = 
817 kCal / T ls,skzl& 

 TlaIsPka m%;sY;h 3% g jvd jeä kï wksis jd;h m%lD;slrKh lsrSu i|yd 
l<ukdlrKh úiska ffoksl ld, igyka ilia fldg we;’ fuu ls%hdj,sh u.Zska wksis 
jd; m%udKh ieu úgu 3%  g wvq uÜgulska mej;Su wfmaCId lrk w;r “ iud.fï 
b,lalh jk wksis jdhq m%udKh wju lsrSfï b,lalh lrd ,.Zd ùug n,dfmdfrd;a;= 
fõ’ ta i|yd by< ihslaf,dakfha UlaIsPka uÜgu 3.8% isg 2.8% olajd wvq lsrsug ;e;a 
oerejo fuh wmyiq ld¾Hhla fõ’ ^fuu jHdmD;sh hgf;a UlaIsPka wvq lsrSug yels 
jqfha 3.3 % olajd muKs& fuu ;;ajh we;s jkafka PT bka¥isfukaÜ úiska 5 % .,a 
w.=re mrsfNdaPkh fjkqjg wmøjH gh¾ úl,am bkaOkh f,i mrsfNdaPkh lrk 
neúks’ fuu.Zska moaO;sh ;=,g UlaIsPka we;=ˆ ùfï m%udKh j¾Okh fõ’ ^2004 j¾Ih 
i|yd wmøjH gh¾ i|yd msrsjeh b;srs lsrSfï o;a; fï iu.Z wuqKd we;’&         

 
m%;sM, 

 
 
fuu úl,am ffoksl kv;a;= ls%hdkaú;hls’ tneúka ldka¥ùï fidhd .kakd fudfydf;au >DPqju 
msrshï l, yel’ by< ihslaf,dakfha UlaIsPka m%udKh 3% lg jvd jeä kï ldka¥ùï fidhd 
.ekSu i|yd fidaosis lrkq ,efí’ 
 

 fuh ffoksl kv;a;= ls%hdj,shla ùu yd bka¥isfukaÜ wdh;kfha fiajlhka úiskau 
ls%hd;aul lsrSu fya;=fjka “ wdfhdaPkh yd b;srslsrSï ms<sno fï olajd fidhd .eksug 
fkdyels ù ;sfí’    

 

 
        w¨;a jeähd lsrSug fmr    w¨;a jeähd lsrsfuka miq 
  fmr ;dmlh     fmr ;dmlh 
 

 
uQ,Huh m%;s,dN 

 wdfhdaPk msrsjeh = Rp 35,000,000 fyda o< jYfhka we’ fvd,¾ 3,804  
 ls%hdkaú; msrsjeh = ffoksl kv;a;= lsrsïj, fuu msrsjeh wka;¾.;j we;’ 
 jd¾Isl msrsjeh b;srs lsrsï = ;dm n,Yla;s msrsjeh b;srs lsrSï 
 by< ihslaf,dakfha UlaIsPka m%udKh = ± 3.8 % isg  ± 3.3 olajd wvq lsrSu 
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 idudkH jd¾Isl jdhq b;srs lsrsï j,ska b;srsh = 100/20 x (3.8 %-3.3%)=2.5%  
 moaO;shg we;=ˆ jk jd;h 2.5% olajd wvq lsrSu’ 
 msg;g hk SP jdhqfõ 10 % l ú¥,s m%udKh tlrdYs lsrSu 
 

b;srsl, yels n,Yla;s m%udKh (kCal / yr) .Kkh lsrsu 
 

 SP ysoS  = (2.5 % X 0.9X7650 Nm3
 / min x cp x (550-35) 

= (2.5 / 100) x 0.9 x 7650 Nm3/ min x (60 x 24 x 365 min / yr)  
x 0.380 KCal / Nm3

.Cx 515C 
= 14.55 X 109

 KCal / yr    
 

 SP j, n,Yla;s b;srsh          = (14.55 x 109
 KCal / yr  ) 6000 KCal / kg 

  = 2,425 x 106  Kg / j¾Ihlg 
  = 2425 fgdka $ j¾Ihlg 
 

 wxl 6 hka;%d.drfha .,a w.=re  = 180,000 fgdka $ j¾Ihlg 
       mrsfNdaPkh ± 600 fgdka $ osklg =  2425 / 180,000 x 100 % = 1.5% 

       % .,a w.=re b;srsh 
 

 b;srs lsrSïj, w.Zh we’fvd’ j,ska 
    ^US $ 50 / .,a w.=re fgdka&  = 2425 fgdka $ j¾Ihlg US $ 50 / fgdkA 
      = US $ 121,265 / j¾Ihlg 

 b;srslsrSï j, w.h remsh,aj,ska ^IDR) = US $ 121,265 x Rp 9200 / US $   
= Rp 1,115,642,646 / j¾Ihlg 

 wdmiq f.ùfï ld, isudj  = 35,000,000 / 1, 115,642,646 x 365 
= udi Nd.hhs 

 
mdrsirsl m%;s,dN 

 by< ihslaf,dakfha n,Yla;s b;srs = (14.55 x 109 KCal / j¾Ihlg & $ 
    lsrSï ^.,a w.=re 6000 KCal / Kg )  / 6000 KCal / Kg 
      = 2,425 x 106  Kg / j¾Ihlg 
      = 2425 fgdka $ j¾Ihlg 

 yrs;d.dr jdhq b;srs lsrSï ^ kJ / j¾Ihlg& 
    b;ssrs l, yels n,Yla;s m%udKh .Kkh lsrSu 
 0.3413 ** (EF Y=oaO .,a w.=re oykh& x n,Yla;s b;srsh = TCO2  j¾Ihlg 
 0.3413 X 2425 fgdkz $ j¾Ihlg = 828 fgdka  CO2  / j¾Ihlg 
 ** uq,dY%h :- UNEP yrs;d.dr jdhq .Klh ( www.uneptie.org/energy/tools/ghgin 
 
wmøjH gh¾ bkaOk Ndú;fha msrsjeh b;srsh .Kkh lsrSu 
 

 HV gh¾  = 7500 Kcal / kg 
 HV .,a w.=re  = 6500 Kcal / kg 
 gh¾ i|yd msrsjeh = Rp / MCal : 50 
 .,a w.=re i|yd msrsjeh = Rp / MCal : 100 
 2004 / 09/28 nEka fíia (Ban Base) Ndú;h ^C& (  4.8 fgdka / meh 6 =0.8 T/h (5%) 
 .,a w.=re wvqùu( 7.5 fgdka $ meh 6   = 1.25 T/h 
 .,A w.=re i|yd msrsjeh $ M Cal : 1.25 x 6500 x Rp 100  = Rp 812,500 
 gh¾ i|yd msrsjeh $ M Cal : 0.8 x 7500 x Rp 50 = Rp 300,000 
 gh¾ i|yd KKI ñksia n,h( 20 X Rp 837,500       = Rp 16,750,000/ uilg 
 idudkHh gh¾ Ndú;h ( 17 meh $ osk  
 udisl W¥ka Ndú;h ( osk 27 
 udisl gh¾ Ndú;d msrsjeh( 27 X 17 X 0.8 x 7500 x Rp .50  = Rp 137,700,000 
 KKI ñksian, msrsjeh ( 20 x RP 837,500        = Rp   16,750,000 

uqˆ    = Rp 154,450,000 
 udisl .,a w.=re msrsjeh(27 X 17 X 1.25 x 6500 x Rp 100     = Rp 372,937,500 
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 gh¾ Ndú;fhka msrsjeh b;srs lsrSu ( 0.8 T / h  = Rp 218,487,500 
 

jeäÿr úia;r i|yd 
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