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mS’à’ bka¥isfukaÜ gka.,a m%liar“ à’î’fla’ 
P. T. INDOCEMENT TUNGGAL PRAKASRA, TBK 

 
 
úl,am ud;Dldj # fudagr j, ú¥,s mrsfNdaPkh wvq lsrSug mxld 12 ys úp,H fõ. 
Odjl ^Variable Speed Drives, VSD)  

 
 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;’ 
 
isfuka;s ksIamdok ls%hdj,sfhaoS #  6 jk hka;%d.drfha úúO ld¾Hhka i|yd mxld 90 lg jeä 
m%udKhla fhdod.kS’ jev ìfuys Ndú;d lrk mxldj,skz  jeä m%udKhla md,kh yd we.hSu 
uOHu md,k ldurh (Central Control Room) u.ska is¥ lrhs’ fuu mxld md,kh ms<sn|j 
wOHhkh lrk l, tajdg we;=,aùfï md,l fm;s ^ bkaf,Ü .hsâ fõka $  Inlet Guide Vane, 
IGV)  fydz veïm¾ (Damper) md,l ;snqk;a fndfydaúg tajd hï ;rulg jid ;sîu ksid Wmrsu 
ld¾HCIu;djfhka ls%hd;aul fkdjk nj lKavdhu ksrSCIKh lrk ,oS’ # 6 hka;%d.drfha 
mxld n,Yla;s b;srshg jeä yelshdjla olajhs’ mxldj, ls%hdldrs;zjh WmrsulrKh i|yd 
úl,amhla f,i mxldj, úp,Hh Ndrh md,kh i|yd úp,h fõ. Odjl (Variable Speed 
Driver) iúl, yel’ fuu jHdmD;sh i|yd uQ,sl wdfhdaPkh Rp 1,250,000,000.00 fyda o< 
jYfhka weursld fvd,¾ 136,000,00  (1 US$ =Rp 9,200). ilH;d wOHkh (Feasibility Study) 
fmkakqï lrk wdldrhg  kï jd¾Islj 5,530.120 kWh l muK jd¾Ysl ú¥,s b;srshla is¥ 
l, yels w;r udi 5 l wdmiq f.ùfï ld, isudjlz iys; jd¾Islj uqo,a ,eîï Rp 
2,942,023,799.3 fyda o< jYfhka weurslka fvd,¾ 320,000 iy yrs;d.dr jdhq uqodyersu 
4608.4 MWh X 0.724 = 3,336.41 TCO2  / yr  muK j,lk nj ksrSCIKh lr we;’ f.a%Ü 2 yd 
3 ys kj mrsjr:l ihlz iú lsrSu ud¾;= ui wjidkfhaoS isÿjk w;r f.a%Ü 1 ys b;srs 
mrsj¾:l ih ^6& 2005 j¾Ifha foieïn¾ udih jk úg iú lsrSug ie,iqï lr we;’ VSD 
mqjrej MCC m%foaYj, ia:dk.; lrKq ,efí’   
 
 

uQ,sl jpk 
 
bka¥kSishdj “ isfuka;s mxld iy íf,dajrh” úp,H fõ. Odjl (VSD) 

ksrSCIK 
 
 
isfuka;s ksIAmdok ls%hdj,sfha #6 hka;%d.drh mQrd úúO ld¾Hhka is¥ lrk mxld 90 lg jeä 
m%udKhla we;’ mxldj, m%udKhka <5kW isg >400 kW olajd ie<lsh hq;= fiz fjkia fõ’ 
hka;%d.drfha ksrSCIKh lr we;s wdldrhg mxld veïm¾ fyda bkaf,Ü .hsâ fõka (IGV)  
md,khla iys;j tldldr fõ.fhka ls%hd lrhs’  fuys wod, n,Yla;s mdrsfndAPkh wvq lsrSug“ 
mxld ls%hdldrs;ajh WmrsulrKh wk.s wjia:djla i,id fohs’ m%foaYfha we;s fndfyda mxld 
we.hSu iy md,kh is¥ lrkq ,nkafka uOHu md,l ldurh (Central Cotoral Room) u.sks 
mxld md,kh ms<sn| wOHkh lrk l, tys bkaf,Ü .hsâ fõka iy vekam¾ iúlr ;snqK;a 
tajd fndfyda ¥rg hï m%udKhlg jid ;sîu ksid Wmrsu ld¾HCIu;djhlska ls%hd fkdlrk 
nj;a lKavdhu ksrsCIKh lrk ,oS’ tla tla fhdod .eksSï j,oS mxld Ndrh úp,Hh ùu ksid 
fjkia l, yels IGV (Inlet Guide Vane) fyda veïm¾ia wjYH fõ’ fuu tla tla wjia:djkaysos 
IGV fyda veïm¾ md,l mrdñ;shlg iïnkaO lr ;sîu ksid mxld Ndrh wjYH mrsos ilia lr 
.; yel’ 
# 6 hka;%d.drfha Yla;s b;srsh i|yd we;s Wmrsu yelshdj iy ish¨ mxldj, ,nd.; yels 
fCIa;% o;a; my; j.=fjkz ,nd .; yel’  
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j.=j  1 ( # 6 hka;%d.drfha n,Yla;s b;srsh i|yd we;s Wmrsu yelshdj 
 

 

mxld  wxlh 
IGV /Damper 

ys újD; lr we;s 
% 

fudagrfha 
m%udKh (kW) 

i;H n,Ylz;s 
mdrsfNdaPkh 

(kW) 

i;H .,dhdfï 
iS>%q;djh 

(m3/min) 
422-FN1 71 375 227 - 
423-FN1 70 375 222 - 
426-FN1 68 470 350 - 
426-FN2 60 470 369 - 
451-FN1 53 2000 - - 
452-FN1 47 2000 - - 
471-FN4 60 110 58 41,312 
471-FN5 55 110 58 39,262 
471-FN6 55 110 50 41,452 
471-FN7 70 110 50 44,125 
471-FN8 57 110 - 32,748 
471-FN9 40 55 - 27,697 

471-FN10 45 45 - 24,835 
471-FND 52 - - 688 
471-FNE 52 - - 380 
471-FNF 30 - - 200 
471-FNG 52 - - 455 
471-FNH 44 - - 446 
471-FNI 24 - - 171 
471-FNJ 46 - - 320 
471-FNK 36 - - 300 
521-FN1 60 - 75 - 
522-FN1 65 - 75 - 

 
 

úl,am 
 
by; ksrsCIKhkaf.ka t<ôh yels úl,amhka kï  

 mxldjl mrsudñ;sl .,dhdfï is>%;djh fudagrfha fõ.hg wkqf,dauj iudkqmd;sl fõ’ 
tkhska mxldfõ fõ.h md,kh lsrSu u.sZkz tys .,dhEu md,kh lsrSu ld¾hCIu 
l%uhhs’  

 ;jo mxld fudagrh mrsfNdaPkh lrk ,o n,h” fudagrfha fõ.fha ;=fkys n,hg 
^fõ.h3& iudkqmd;sl fõ’  tkï fudagrfha fõ.fhys b;d l=vd wvqùulg n,h úYd, 
jYfhka wvq ùula is¥ fõ’  

 IGV fjkqjg úp,H fõ.h md,lhka fhdod .ekSfuka n,Yla;s b;srsh 59% olajd jeä 
lr.; yels njo “ veïm¾ fjkqjg úp,h fõ. md,lhka fhdod .ekSfuka 69% Yla;s 
b;srshla ,nd.; yels njo weia;fïka;= lr we;’  

 tu ksid mrSCIKhlska id¾:lj is÷l, yels nj fmkajd we;s wjia:dj,oS“ mxldj, 
fõ. md,kh i|yd úp,h fõ.Z Odjl (VSD)  iúlr we;’ fuu.Zska we;=,aùfï md,l 
mxld (Inlet Guide Fans) fyda veïmrhla 100 % újD;j ;sìhoS Ndr wjYH;djhkag 
.e,fmk mrsos fudagrfha fõ.h yeisrsu u.Zskz ie<lsh hq;= m%udKfha n,Ylz;s b;srshla 
is÷fõ’ fuh fhdod .; hq;af;a mxld Ndrfha úYd, fjkila isÿjqj fyd;a muKs’ tkï 
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IGV iy veïmrhka iys; mxldj, ieleiau ksr;=rej yd wLKavj fjkia jqjfyd;a 
muKs’ IGV ieleiau ish¨u ;;ajhkaysoS iudkHfhka taldldrs kï” lmams wkqmd;h 
(Pulley ratio) fyda nyq fõ. fudagr (Multi Speed Motor) we;=¨j fjk;a úl,am 
.fõYKh l, hq;=h’ 

 
 VSD iú lsrSu iq¥iq mxld fl<skau fudagrhg noaO lsrSfuka jeämqr jdis ,nd .; yel’ 
oekg mxld jeä .Kkla má wdOdrfhka Odjkh jk w;r fuys m%;sM,hla f,i má 
,siaidhdu ;=,ska 2-3 % Pj ydkshla is÷fõ’ 

 
m%;sM, 

 
1R 75 kW isis,k mxldfõ mrsj¾;l mrSCIdfõ m%;sM, my; oelafõ  
 

j.=j 2( mrsj¾;l mrSCIdfõ o;a; 
  

“ysgdÑ” (Hitachi) fj<| kduh  
isis,k mxldfõ mrsj¾;lh (inverter) Ndú;d lsrSug 
fmr yd miq ixikaokh ^isis,k mxld 1R 75 kW) 

 fmr  miq  fjki  

 
No.  veïm¾ 

(%) 
.e,Su 

(m3/m) 
Odrdj 

(A) 
Cos j 

n,h 
(KW)

Odrdj 
(A) Cos j

ixLHd
;h 

(Hz) 

n,h 
(KW) 

n,h 
(KW) % 

             

 1 0 40 62 0,53 22,74 3 0,18 8,00 0,37 22,37 98,4 

 2 20 164 78 0,71 38,32 13 0,20 25,61 1,80 36,52 95,3 

 3 40 265 100 0,81 56,05 63 0,63 43,80 27,47 28,59 51,0 

 4 60 295 111 0,83 63,75 81 0,76 47,84 42,60 21,15 33,2 

 5 80 300 116 0,84 67,43 86 0,80 48,94 47,61 19,82 29,4 

 6 100 300 119 0,84 69,17 97 0,80 50,00 53,70 15,47 22,4 

mrSCIKh 19/05/2003 is¥ lr we;’ 
P6  úoaHq;a md¾Yjh iy ysgdÑ 
 
mxldj, VSD iúlsrSu “ CP lKavdhug t;rï wmyiq ld¾hhla fkdfõ’  
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j.=j 3 # Ylz;s b;srshg tfrysj veïmr újrh ^o;z; m%:sM,&  
 

        
j.=j 3 a #  w;rueos 

Ylz;s b;srsh 

1R 75 kW  mxldfjys o;z; 
m%:sM,   

 j.=j 3b: VSD idod iy veïmrhka % 
i;HjYfhkau újD; l, fyd;a Yla;s b;srsh 

 
 
 

veïmr 
újrh (% ) 

Ylz;s b;srsh 
( % ) 

 

WmlrKh  

veïmr 
újrh 

i;H ( % ) 

Ylz;s 
b;srshg 

 ( % ) 

VFD 
yeÿjg miq 

Ylz;s 
Ndú;h  

0 98,400  471FN8MO1 68 31,680 0,683 

5 97,625  471FN9MO1 25 84.225 0,158 

10 96,850  471FNFMO1 26 82.010 0,180 

15 96,075  471FNIMO1 20 95.300 0,047 

20 95,300  471FN4MO1 65 32.250 0,678 

25 84,225  471FN5MO1 65 32.250 0,678 

30 73,150  471FN6MO1 65 32.250 0,678 

35 62,075  471FN7MO1 75 30.350 0,697 

40 51,000  471FNEMO1 33 66.505 0,335 

45 46,550  471FNHMO1 41 50.110 0,499 

50 42,100  471FNKMO1 43 48.330 0,517 

55 37,650  471FNGMO1 37 57.645 0,424 

60 33,200  471FNJMO1 38 55.430 0,446 

65 32,250      

70 31,300      

75 30,350      

80 29,400      

85 27,650      

90 25,900      

95 24,150      

100 22,400      
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j.=j 4 ( 6 jk hka;%d.drfha f.%aÜ l+,rfha (Grate Cooler) ys isis,k mxldfõ Yla;s b;srsh .Kkh lsrSu 
 
Wml,amkh( 
1’ (%) Yla;s b;srsh(  3b j.=j mdol fldg 
2’ Pj idOlh ( 0.8 (Pf mdol Ndrh iu.Z úp,kh” – 0.3 ~ 0.95)  
3’ fjda,aàh;djh ( 400 V 
4’ ødjl meh ( osk 300 tla j¾Ihlg 
5’ Yla;s iS>%;djh ( IDR 532 / kWh 
 
 
 

 
;lzfizre .; Ndú;h  mrsj¾;lh 

iu.Z Yla;s b;srsh  

Odrdj oskm;d Udizm;d  
wkq 
wxl  WmlrKh 

cjh  
(kW) 

Odrdj 
(Amp.) (Amp.) % 

Oper. 

cjh  
(kW) 

% 
veïmr 
újrh cjh  

(kW) 
Odrdj 
(Amp.) 

n, 
b;srsh  

(KW) 
( KWH ) 

wjqreÿm;d uqo,z 
b;srsh 
 (IDR) 

A B C D E F G H I J K L M N O 
1 471FN8MO1 55 98 54 55,102 29,8944 68 36,89 20,42 9,47 227,29 6.818,79 81.826 43.531.174,91 
2 471FN9MO1 55 98 48 48,980 26,5728 25 7,73 4,28 22,30 535,09 16.052,68 192.632 102.480.326,42 
3 471FNFMO1 75 140 132 94,286 73,0752 26 16,96 9,39 63,69 1528,44 45.853,23 550.239 292.726.997,95 
4 471FNIMO1 75 140 90 64,286 49,824 20 3,02 1,67 48,15 1155,63 34.668,96 416.028 221.326.658,15 
5 471FN4MO1 110 195 123 63,077 68,0928 65 42,73 23,66 44,43 1066,44 31.993,14 383.918 204.244.206,94 
6 471FN5MO1 110 195 123 63,077 68,0928 65 42,73 23,66 44,43 1066,44 31.993,14 383.918 204.244.206,94 
7 471FN6MO1 110 195 100 51,282 55,36 65 34,74 19,23 36,13 867,02 26.010,68 312.128 166.052.200,76 
8 471FN7MO1 110 195 85 43,590 47,056 75 30,36 16,81 30,25 725,97 21.778,96 261.348 139.036.910,50 
9 471FNEMO1 110 195 140 71,795 77,504 33 24,05 13,31 64,19 1540,59 46.217,66 554.612 295.053.555,66 
10 471FNHMO1 132 242 132 54,545 73,0752 41 27,21 15,06 58,01 1392,25 41.767,37 501.208 266.642.881,21 
11 471FNKMO1 132 242 138 57,025 76,3968 43 29,46 16,31 60,09 1442,04 43.261,30 519.136 276.180.126,53 
12 471FNGMO1 160 294 155 52,721 85,808 37 22,33 12,36 73,45 1762,71 52.881,19 634.574 337.593.541,61 
13 471FNJMO1 160 294 182 61,905 100,7552 38 27,59 15,27 85,48 2051,54 61.546,21 738.555 392.911.011,72 
  1.394             191 640 15.361 460.843 5.530.120 2.942.023.799 

 
.Kkh lrk wdldrh 
F ;srej ( Ndú;h % =  (Ndú;h weïmsh¾ - ;lzfizre .; weïmsh¾ ) x 100% = (;srej E / ;Srej D) x 100% 
G ;srej (Ndú; Pjh (kW) =  (v3 X V X I X Pf) / 1000 = 1.73 X 400 X E  ;Srej 0.8) / 1000 
I  ;srej (  weïmsh¾ mrsj¾;lh iu.Z =   (100-% Yla;s b;srsh& x Ndú; weïmsh¾= (100 - % Yla;s b;srsh& x ;Srej E 
H ;srej (  o;a; újD; veïmrh 
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J ;srej (  mrsj¾;lh iu.Z Pjh (kW) = (v3 X V X I X PF) / 1000 = (1.73 X 400 X I ;Srej x 0.8)  / 1000 
K ;srej (  Pj b;srsh (kW) = Ndú; Pjh - mrsjr;lh iu.Z Pjh = G ;Srej - J ;Srej  
N ;Srej (  jd¾Isl Yla;s b;srsh (kWh) = 24 x 25 x 12 x Pj b;srsh = 24 x 25 x 12 x k ;Srej 
O ;Srej (  uqo,a b;srsh (IDR) jd¾Isl = jd¾Isl Yla;s b;srsh x IDR 532 = 532 X N ;Srej 
 
jHdmD;sh i|yd uQ,sl wdfhdaPk Rp 1,250,000,000.00 fyda weurslka fvd,¾ 136,000 o< jYfhka (1US$ = Rp 9,200).  Wml,amk  lsysmhla iys;j fya;= 
iys;j lrk ,o ñkqï my; oelafõ’  
 

 Yla;s msrsjeh =  Rp 532 / kWh  
 hka;%d.dr ls%hdldrs;ajh = osk 300 
 Yla;s b;=reï idOlh (%) = 3 j.=j n,kak 

^idOl .Kkh lsrSfï m%;sM,j, Wml,amkh& 
 
uq,H m%;s,dN 

 jd¾Isl uqo,a ,eîï jd¾Islj = Rp 2,942,023,799.30 fyda we’ fvd,¾ 320,000.00 
 wdmiq f.ùfï ld, isudj = Rp 1,250,000,000            = udi 5  

     Rp 2,942,023,799,30/YR 
 

mdrsirsl m%;s,dN 
 

  Pj mdrsfNdaPk    = 1394 kW 
  Pj b;srsh   = 640 kW 
  Yla;s b;srsh osklg  = 640kW x Rp 532/kWh X 24h 

= Rp 8,172,288.33 
jd¾Isl Yla;s b;srsh = 640 kW x Rp 532 / kWh x 24 h x osk 300 
GHG / yrs;d.dr jdhq uqod yerSu 4,608.4 MWh X 0.724* = 3,336.41 TCO2 /y   
   

* m%Njh UNEP GHG .Kkh = www.uneptie.org/energy/tools/ghgrn 
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jeäÿr úia;r i|yd   
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Disclaimer: 
This case study was prepared as part of the project “Greenhouse Gas Emission Reduction from Industry in Asia 
and the Pacific” (GERIAP). While reasonable efforts have been made to ensure that the contents of this 
publication are factually correct, UNEP does not accept responsibility for the accuracy or completeness of the 
contents, and shall not be liable for any loss or damage that may be occasioned directly or indirectly through 
the use of, or reliance on, the contents of this publication. © UNEP, 2006. 


