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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 # ghs niz ^TIE  BUS & ys ls%hdldrs;ajh iudkHh ixjD; wdldrfha isg 
g%dkzizf*dzur iuQyhl Ndrh fnod.kzkd f,i ls%hdldrS udOH fjkia lsrsu yd cj 
idOlh jeä oshqKq lsrSug Odrs;%l iuQy ^Capacity Bank& iú lsrSu’ 

 
 úl,amfhz idrdxYh  

 
 
bka¥isfuka;s bka¥ksishdfõ uyd mrsudkfhz isfuka;s ksIamdolhkaf.ka tla wfhl= jk w;r 
1985 j¾Ifha ia:dms; lsrSu;a iu.Z j¾;udkfha l¾udk;Yd,d 12 l úúO m%foaYhkays 
ls%hd;zul fõ’ ghs niz (TIE  BUS)  iudkH újD; wdldrfha isg ixjD; újD; f,i ls%hd;zul 
lSrSug ilid we;” kuq;z merKs mek,fha (Panel) isg kj mek,hg ksjeros wjia:dfõoSu ú¥,sh 
udre l< hq;= ksid tys PT bka¥isfuka;s md,l l=áh (Director)  we;=ˆj m%foaYfhau ú¥,s n,h 
iïmq¾Kfhka jid oeñh hq;=h’ tu.Zskz msrsjeh b;srshla is¥ fkdjqj;a ir, f,i g%dkzizf*dzur 
kv;a;=j u.ska ukd ld¾HCIu;djhla yd wvq ú¥,s mrsfNdaPkhla iys;j g%dkzizf*dzur ls%hd 
lrhs’ th tfiz jQj;z th kj mek,hg iïnkaO lrk ;=re meyeos,sj m%;sM, fmkakqï 
fkdlrhs’ ukd kv;a;=j ksid g%dkzizf*dzur j, ld¾HCIu;djh jeä oshqKq lsrSfï m%;sM,hla 
f,i ú¥,sh b;srs lr .; yel’ kj mek,h ms<sno ksrSsCIK m%;sM, ,efnk ;=re .Kkh 
lsrSu u.Zska fuu m%;sM, ikd: l, fkdyel’ 
 
6 # hka;%d.drfha cj idOlfhys Odrs;%l iuQy (Capacity Bank) iúlsrSfuka n,Yla;s 
mrsfNdaPkh 3 MVA olajd jeäù we;s nj fhda.H;d wOHk fmkakqï lrk w;r fuu 
n,Yla;sh fjk;a WmlrK i|yd o ksrdhdifhkau fhdod .; yel’ tu ksid ú¥,s msrsjeh 
b;srs lsrSfï wkdjelsh remsh,a ì,shk 11 olajd jeä lsrSug yels jqj;a l<ukdlrKfha m%Odk 
wjOdkh” Odrs;%l iuQy (Capacity Bank)  iúlsrSug oersh hq;= wêl msrsjeh fyz;=fjkz fuu 
fhda.H;dj ls%hd;aul lsrSu j,lajhs’ 
 

      uQ,sl jpk  
 
 
bka¥ksishdj” isfuka;s” ú¥,sh mrskdulh” Odrs;%l iuQy, ghs niz    

ksrSCIKh 
 
 
isfuka;s l¾udka;Yd,dfõ ish¨u ksIamdok ud¾. j,g wjYh ú¥,s n,h bka¥isfuka;s 
hka;%d.drhka m%Odk iemhqu f,io b;srsh wu;r iemhqulz jYfhkz mS à mjidydkz (PLN) 
iemhqu u.skzo  ,nd oSu ksid úÿ,s iemhqï moaO;sfha # 6 ud¾.fha ú¥,sn, mdrsfNdaPkh wjYH 
m%udKhg jvd jeä ù we;’  
 
bka¥isfuka;s l¾udka;Yd,dfõ ãi,a W;amdokh yd iy iu-W;amdok” ( Co – Generation) uqˆ 
ia:dms; Odrs;djh 300 MW ;rï o< w.hlska hqla; fõ’ PLN iemhqu u.skz 20 MW muK 
imhk w;r bka¥isfuka;s moaO;shg ú¥,sn, iemhqu 3 KV iys; fjda,aàh;djhlao f;l,d 50 
Hz fõ’  
 
# 6 ud¾.fha isfuka;s hka;%d.drfha n, iemhqu fmdaIl (feeders) 2 la u.ska 3P10SIUC1 iy 
3P10SIUC2, mshjr 2 la my,ska hq;= mrskdulhla (two step down transformer) ;=,ska ,nd fohs’ 
bka tla tla ys 22.5 MVA j,ska hq;= ilia l, Ndrhla we;’ ;jo fuu ud¾.hg ilia l, 
Ndrh o< jYfhka 35.38 MW. flfia fj;;a idudkh ls%hdldrs;ajhg i;H Ndrh o< jYfhka 
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15.96 MW iy cj idOlh 0.68 muK fõ’ isfuka;s hka;%d.drfha #6 jk ud¾.fha ir, rem 
igykla my; oelafõ’ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 hka;%d.drh ;=, we.hSfuka tla /ia lr.;a o;a;” we;=,ajk fmdaIlfha (feeder) iy 
msgjk fmdaIlhkays iúl, Ndrh yd i;H Ndrhkays f;dr;=re wka;¾.;h’  
hka;%d.drh we.hSfïoS # 6 ud¾.fha ú¥,s iemhSfï moaO;sh ms<sno y÷kd.;a lreKq kï( 

 
 22.5 MVA g%dkzizf*dzur fjka jYfhka ghs nia (Tie Bus) wdldrhg ls%hd;aul fõ’ fuu 
ghs nih;a idudkH újD; udOHfha (NO) nia ndrhka (Bus Bar) 3 P1 yd 5 P1 iïnkaO 
lrñka mj;s’ fuu ieleiau fyz;=fjkz Ndr wiu;=,s;;djh ksid g%dkzizf*dzur 
wld¾HCIu;djhg fya;= fõ’ 

 
 n,d.drfha cj idOlh 0.95 , kuq;a # 6 ud¾.fha we;=,ajk fmdaIlfha (incoming 

Feeder) cj idOlh 0.68  uqˆ Ndrh 15.96 MW. fuu ;;ajhg fya;=j kï Odrs;%l 
iuQy jeks cj idOl ksjeros lsrSfï WmlrK iúlr fkd;sîuhs’  

 
  wvq Ndr ;;ajhkays ^tkï iqˆ fudag¾ ixLHdjla ls%hd;aul ùfïoS& tla tla fmdaIlfha 
cj idOlh 0’8 g jvd jeä fõ’ WodyrKhla jYfhka wuqøjH fudzf,ys fmdaIlfha Ndrh 
428 kW jk úg cj idOlh 0’81 fõ’ g%dkzizf*dzur fmdaIlfha Ndrh 194 kW kï cj 
idOlh 0’82 fõ’ 

 
 
 
 
 
 
 
 

Figure 1: Incoming Feeder 33 kV; 3φ; 50 Hz, 
from Indocement Power Plant 
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úl,am   
 
 
# 6 hkz;%fhz ú¥,sn, mrsfNdaPkh Wmrsu lsrSu i|yd úl,am lsysmhla we;’  
 
1 a  cj idOlh jeä oshqKq lsrSug iy g%dkzizf*dzur ;=, yqjudrej i|yd ghs nia (Tie 
Bus) iú lsrSu 
22.5O MVA g%dkzizf*dzur w;r Ndrh ^load) yqjudrejg bv ie,iSu i|yd ghs nia (Tie Bus) iú 
lsrSfuka o< jYfhka jd¾Islj 198,000 kWh  m%udKhla b;srs lr .; yel’ tla tla 
g%dkzizf*dzur Ndrh o< jYfhka 11.70 MVA muK jk nj wfmaCId flf¾’ (52% Loading) tkï 
fuh jeäu  ldH_CIu;djhlska ls%hd;aul jk njhs’  
 
1 b cj idOlh jeä oshqKq lsrSug Od¾;%l iuqy (Capacity Bank) iú lsrSu 
 
Odrs;%l 2 la iïnkaO lsrSfuka cj idOlh 0.68 isg 0.95 olajd jeä oshqKq lsrSug 12 MVAR 
wjYH nj weia;fïka;= lr we;’ we;=,ajk fmdaIl (incoming Feeder) foflys tlla wi, tla 
Odrs;%lhla iúl, hq;=h’ fuu tla tla Odrs;%l iuqy 6 MVAR , 6.6 kV, fl;,d” mshjr 3 la 
f,i igyka lr we;’ fuh ls%hd;aul lrùfuka cj idOl j¾Okh ùfï m%;s,dN my; 
oelafõ’ 
 

 ú¥,s mrsjyk ud¾.fha mrsjyk ydks wvqùu wjqreozoloS 672,000 kWh jk nj 
weia;fïka;= lr we;’ j¾:udk mrsjyk ydksh uqˆ úÿ,s mdrsfNdaPkfhka 1 % nj 
Wml,amkh lr we;’ idudkh ls%hdldrs ;;ajh hgf;a (15.96 MW),  # 6 hkz;%fhz  cj 
idOlh 0.68 fhkz 23.47 MVA wjYH fõ’ kuq;a i;H jYfhka 0’95 cj idOlfhkz 
16.80 MVA muKla iefya’ tkï wjqreozoloS 6.67 MVA  l úYd, n,Odrs;djla fjk;a 
lghq;= i|yd m%fhdaPkhg .; yels nj ñka woyia flf¾’ 

 
m%;sM,   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ghs nia (Tie Bus) idudkH újD; wdldrfha isg idudkH ixjD; 
wdldrh f,i fjkia lr we;’ ghs nifhka kj mek,h bos 
lsrSu is¥ lr we;’ PT bka¥isfuka;s md,l ldurh we;=ˆj tu 
m%foaYhg uqˆ ú¥,s iemhqu jid oeñh hq;= ksid mrK mek,fha 
isg kj mek,hg ú¥,sh udre lsrsu tu fudfydf;zoSu is¥ l, 
hq;=h’ kj mek,h iïnkaO lsrSfï úhou RP 200,000,000=USD 
21,739 muK fõ’ 
 

 
rem igyk 1( idudkH újD; wdldrfha isg idudkH ixjD; wdldrhg ghs nih fjkia lsrSu 
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Figure 2:   OLD & NEW PANEL FOR TIE BUS 

 
rEm igyk 2 ( ghs nihg mrK iy kj mek,h 

 

 
Odrs;%l iuqyfha isoaê wOHkh  
6 jk hka;%d.drfha Pj idOlh ls%hd;aul lr fkdue;s jqj;a isoaê wOHkh u.Zska my; m%;sM, ,nd 
f.k we;’ 
 
uQ,H m%;s,dN  
jHdmD;sh i|yd uq,sl wdfhdaPkh RP 1,500,000,000 fyda US $ 170,000 o< jYfhka (1US $ = 
RP 9,200.00) l, wE;s Wml,amk kï  

 Yla;s msrsjeh = Rp 532 per kWh 
 hka;%d.dr ls%hdldrs;ajh = osk 300 

 
mdrsirsl m%;s,dN  

 Yla;s b;srsh = 3 MVA (fmdaIl 1 yd 2 g& 
 GHG uqod yerSug  3 MVA x meh x osk x uqod yerSfï idOlh x COS ø 31/2  

=3 x 24 x 300 x 0.724* x 0.9 x 1.73 =   24,348.9   TCO2 /yr 
 

tkï wdfhdaPkh fufia .Kkh l< yel’ 
 
úÿ,s b;srsh   = 3 x 1000 kW x 0.9 (1MV =0.9MW)=2,700 kW 
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osklg n,Yla;s b;srsh  = 2700 kW x Rp 532/kWh x 24h = Rp 34,473,000 
  
jd¾Isl n,Yla;s b;srsh  = 2700 kW  x Rp 532 / kWh x 24 h x  osk 300 
 
jd¾Isl uqo,a ,eîï         = Rp 10,342,000,000 = US $ 1,124,130 
 
wdmiq f.ùfï ld, isudj = osk 43 fyda udi 1.5  
 
* m%Njh = UNEP GHG Calculator: www.uneptie.org/energy/foou/ghgin. 
 
 

jeäÿr úia;r i|yd 
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