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The main objective of this thesis is to study and analyze the energy utilization to improve
the energy management of cement process. The study reveals that the specific energy utilization is
higher in value than standard guaranteed figures, the energy management in cement process should

be improved by mean of the following methods :

1. Set up management policy and target in energy saving process.
2. Assign the master plan on improvement of the energy management process and plan
in the

section level.

3. Improve organization the operation in every processes.

4. Plan to operate the machine in appropriately process by control electrical maximum
peak demand.

5. Improve using energy determined and analysis system by provide the standard
document in determination and appoint the energy audit team to continuously verify the energy utilization.

6. Improve the follow-up system for the operation energy management of cement process.

The energy management improvement of cement process results in including the energy utilization
efficiency by reducing the electrical consumption for cement products and specific heat per clinker product . From
these improvement processes, the specific electrical cost per ton of cement is lower by 25.44%, the thermal cost

per clinker unitis reduced by 3.37% and the capital energy cost is 218.01 million baht lower.
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.. 41 350,040 47,136,500 47,018,788 9,474,048 509.471 57,002,307 1.209 162.85 135
.9, 41 300,226 39,260,392 57,825,221 9,314,708 430,366 47570294 1212 158.45 131
n.o. 41 356,518 50,665,544 49,454,047 12,060,496 515,738 62,030,281 1.224 173.99 142
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fi.n. 42 486,095 60,398,244 60,087,800 11,904,240 539,224 72,531.273 1.201 149.21 124
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oA, 41 308,714 230,687 46,733,202 ) 202.58 15138 747.25
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N.A. 42 566,385 415287 79,290,910 190.93 13999 733.22
.y, 42 513,709 376905 71,447,500 189.56 139.08 735.69
WO 9,439,962 6,971,377 1,336,172.572 Aunde = 191.67 Aunfo = 141.54 Aunfy = 738.50

=4 . - - e = o o ar "
nu fanaa uiEam Nﬂﬂ\l'bl“}!’lh“'ﬂﬁ‘]ﬂﬂh‘l

94



Kwh / Ton Cement

50

200.00

175.00 158.82

156.09

150.00

125.00

1563.89

13242 130.11430 45| ,

100.00

75.00

115 Kwh / Ton Cement

50.00

25.00

0.00

S

%

A

Qéo @4‘ ?g" @‘b

Wi

3

Kcal / Kg Clinker

9%

S%
«

S H PP O
F g

>
S
Y 3\
5‘)0 Qéo ?‘b V’Q sﬁ s&‘

9%
¥

Vy

>
Ny

o o
o > S

oY ®

—— Sasimslindannlulvh Aenandnifudmua (Kwh / Ton Cement)
NAIFY

3.3 nswldasims ldmasan TiihdenandaudwudnSeuieniuinasgiu

23.41

=
o

800.00
780.00
760.00

734.82
740.00 735.38 736.74

745.60 74422

L 74.18 746,24

744.37 74291

735.07 733.42 73392

733.69

733.47

A
73520 733.88

720.00

730 Keal / Ka Cl

nker

700.00

680.00

660.00

640.00

620.00

600.00

s

A

ﬁ\‘b

o

14

3

G
R

ée

S
z“'q

N

»
s‘>°

¢

qq
Qéo

A

?3

)

A

@‘b

By

o
D &
D

>
« &

Sq
N &
—— danmslindanuanuiou derandnifidia (Keal / Kg Clinker)
NAIFY

[ Y o Y ! a < = = @
34 ﬂﬁﬂ@ﬂi"lﬂﬁi"lf‘lﬁlﬁﬂﬁﬂﬂ’ﬂhif’J‘Ll@]’E)NaNﬁ@]ﬂvumﬂlﬂiEJ‘]JL‘I/IEJ‘]Jﬂ‘UiJWIiﬁ"Iu

A
oy



51

a

3.3 dszilivanug@sdundsnuinayy

o a = 9 [ A a 4?} = ~ [
‘I/Hﬂﬁﬂi3!,lluﬂﬂﬂJgi};Lﬁ'ﬂﬂWUWﬁNWUﬂlﬂﬂﬂluIﬂﬁlﬂﬁlﬂiﬂ‘ﬂmEJ‘lJﬂ‘]JiﬂG]igTuﬂﬁ

4

Tdnasannvesdnannieeins Tasamnsoniieon laaail

=S

(M Ysziiuanugaydediuwasan i
Y

9

s

) Usziivanugadedunasauanudon

9

3.3.1 dsziiuanugadamundsnulnihiifad

1NIAsTILeas Mg nasau TiihaelSuaudmuddumido 110-115 Kwh/

9
=<

A ) o I o 1 A a = 1 A
Ton Cement m’0‘LmJ1ﬂ1‘HuﬂL‘]Ju’t)@ﬁﬂﬂﬂﬂimmgmmﬂﬂmuiuﬂ 2541 LIAZBIN 6 OU

9
=

1 1 Y
usneall 2542 wazimsnlSeumsunusasian lihnmavruaseldaaansnen 3.7 as il

s X 8L S ARNEN N
M15199 3.7 sasie ldihiRedulSoufeuiuinasgu

1l sasia Iihuasgu Saslihiinaty | sasenliihi
Uszainums FINNUIATTIU
Baht / Ton Cement Baht / Ton Cement (%)
2541 141.56 180.12 27.23
2542 137.19 152.41 11.09
(6 1HOUTN)

Y

anveyadnsa vvhaedSananjudmualiill 2541 nazyae 6 1@euNIAVES

'

{a X [ Y X o a A
i 2542 fdavuimigannoanim il unasgiuidszainamsaidiu 3dlammsidsziiiuaa

U
iWhuanugadadunasnulvihlagaai

LT

skl

U 2541 azlim Iihngandunasgrusiny 160.01 dwum”

=\ 1 A a0 d' 1 [} 9 EEET TS
1/ 2542 423 6 Lﬂﬂuuiﬂﬁ]%uﬂ”luh/\l‘lﬂ”IVIQQﬂ’J"IiJ"I@]ii”I‘L!WHﬂU 39.86 a1UUIMN



52

a

3.3.2 dszdivanugadaaunasnuanuieunnavy

a 4 [ @ a 1 a < 1w
MINNATTIUVBIANAANTOITNTOATIMI 1T IuauSouasmandatfwiiaminy
o o Jd v 1 1 o
730 Kcal /Kg Clinker ‘ﬂﬂﬁlﬂ'"lllﬁﬂﬂTHL!ﬂﬂiwﬂﬂ!ﬂ'ﬁﬂ!@ﬂi']ﬂﬂ%ﬁ]'lﬂiﬂ@liﬁ?ﬂﬁ'luwﬁ\N']u
9 = ' A = o =~ ~ v v 1 Y
ANusoulud 2541 LIAZHN 6 1AOULTNUDNT] 2542 wazsimsiseuneunuonsia ldaie

Y [ 9 A a dgl Yo A 1 dy
ﬂ1Ll‘WﬁQQTUﬂ’NNif’JUVILﬂﬂﬂJu]lﬂﬂQ@TiN‘VI 3.8 @a"lﬂu

A [ 1 Y Y v 9 A a 4? = ~ Y
A1T19N 3.8 E]G]ﬂﬂﬂﬁlﬁl1EJﬂTL!‘WaNTuﬂ’ﬂiJiE]u‘mﬂﬂ"UuL‘]Jiﬂ‘]JL‘ﬂfJ‘Uﬂ‘]JiJ1@]5@1‘11!

1l sasia lFoasgIu dasildaondenu sasa lFnondenu
Uszmnumsndsnunnudon Adeuiifniy awdeuiiganinnasgu
Baht / Ton Clinker Baht / Ton Clinker (%)
2541 140.55 142.34 1.27
2542 138.68 140.01 0.96
(6 1APULTN)

NVoNAdATIAMFEMUNAINUANNI ounatSian]udialiud) 2541 nazaag

U U

)}

A d‘Q dq! ISP ' o 1 LAl Y v Y d'
6 thounsnuesll 2542 ‘nmﬂmuuﬂ1gan:119ﬂ'i1ﬂﬂ“u%mﬂmwmammmsaummgmﬂ

d:g =] Y o a a g a Y [ Y Y A
1.]53“1&!?11361!61114 ‘iNvlﬂ 1fn‘i‘iJ5%!Nuﬂﬂ!‘l.luﬂ?l13»1%1’%9!ﬁﬂﬂ]ﬂWﬁQﬂ%ﬂ)]Mif’)uﬂﬂ U

= S Y Y v 9 A 1 1w

“]J 2541 ﬂzmﬂﬂﬁ]wmuwawma&mmaquqﬂmmmgmmmu
110w’

= [} A = Y 9 [ 9 A 1

1 2542 92396 Lﬂflul!ﬁﬂ%%uﬂﬂﬂfﬂ18@11!W€NQ11!?1’)13J5’0HT]€13ﬂ’ﬂiﬂﬂ‘ijﬁu

WMty 427 dwun

aadluml¥seidesgardeldnna lufwazaldedundsnuanudouss

Y
%

= A Y A a 1w Y *HAR KK
1 2541 i]Sj‘JJﬂﬂG]ﬁ]181/]@:@Lﬁt’l‘1/]ﬂﬁﬂﬂﬁ/ﬂﬂﬁ 171.12 a1UUN

Y
%

= Ul Y ~ = (Y 9 seokokokok
1 2542 i]giJﬂ'lGlﬁ]ﬁ]1EJVIQ"QIJLETEJT]\1W3J¢]LT]'IT]U 44.13 14U

"5waziBadeyasglumanuin n., ni 185-188



53

& <3 Y1 o Y 1% A a d? 1 dyoj 1 o Yo
“]N%zmuvlﬂ’nmﬂﬂﬁﬁ]ﬂfﬂﬁﬂ1uWﬁN"mmﬂWUu1u°ﬁ’Nuiﬂuﬂ\i‘lmﬁMWﬁM%ﬂﬁﬂ\iﬂﬂ

a 1 1 { a { [~} 1 @ @ {
nam ldnendesgarde 1) ludSuangs nndeyavzmiu ldmsdanmsaiundeui
2

a z:? ] =g } y o A YR 1 a
Lﬂﬂslluhll!ﬂf’NLLiﬂl!ENﬂ\ithﬁnJ"limslﬂ”l‘]Jﬂ”I!‘LluﬂTiulﬂﬂﬁiuﬂﬂﬁﬁumﬂﬁﬂigﬂﬁuﬂTiNZ.W]

] Aa o a Aa A [ a 4 @
Ulﬁ@mduﬁi]iﬂﬂﬂﬁ!ﬂﬂﬂ13‘1JW]‘1J33E‘T‘I/l‘ﬁﬂ"IWﬂﬁGl;‘Igf)WﬁN"luiuﬂi%‘]J’JuﬂﬁNEWI DNANINITIA-

Y
Aa K

9 1% A 1 dy Y Yo o A o 4 A Y
ﬂ']ﬁﬂTHWZ’NQTH‘VILﬂﬂﬂJusluslf'NU,iﬂl!‘ﬂg@]ﬂﬂllﬂﬁ‘ﬂﬂ"lﬁﬂTluuﬂiﬁﬂﬁﬂﬂqﬂﬂﬂﬂﬂiw\l@{lwfﬁll']'iﬂ

=

aniuauldedrmnalunnaiuvesnszuiumsnanae i



UN 4
= Y a d a Y [ Y]
m5ﬂmel1n1‘;1‘15wma1uuaz3ms1zviﬂngtymﬂﬂmwmmﬂuﬁmwu

= Y o a 4 a9y [ A a d?}
MIANEINT IFWaIILaz IR IzvaNugYdsaunasnunnevulunss I
a = o Ly % = 9 [ I~ A o o [
msnanuamudluiagiu - msanwinms lgnasnuuazaseaeudludsuudmsy
Tsanundoams IHIMIIamMInaauna MIANTIVADUNAINUNIIVoINUMITIANT 19
o A o & 2o v & o &
WEINUATY  MIasaounasnuilumsy liniuns lvaveandeau tazlumIn
a @ ~ 9 1 oY A o ] dy ya3 K 1 A
Fyamasnui ¥ lunaazniinn mMsimsasivaounasnuaINIaF InwiunanaIuland
o o [ I~ ] A I~ { Y]
Anenmmsdszrdanasanuge Wumsmeliduimsanlsldgnya Wunihfvesmssanis
[ d' 9 [ Z 9 [ &' Y A = [
NAINUNIZADIIAAIIATTIUMT IFNE U e IinfSsumeuaussouznaInUILazan

J @ o ! @ a N 1 S
ﬂﬂ]uﬂ"lﬂ'ﬁimﬁﬂﬂﬂ']'i‘]_lﬁzﬂﬂﬂWﬁQQTuiuﬂﬁﬁﬁﬂiﬁﬁijﬂﬁﬂuﬁgﬂwﬁﬁmi?gﬁhlllﬁjuig‘ﬂ‘ﬂ

v v v
msasaaundsnu lilsdaninsufeowdr s ld lilaaen MIasrvaoundInu

3 1 A A Y = = 1 = Aa wva £ o 1
Wuanuaeed LWfJﬁw‘lﬂllﬂﬁl‘ﬂifmLT]EJ‘U?&‘H’JNTI’E]’H{,]LLaleﬁﬂTﬁJ{]‘Uﬂ mﬂzm"lﬂqmm

v v 9
AAa K J

hlandgsruimasnuldgnldldedelatde dludedds  14ldedrelsuazidonldae
mla e ldnladensazideaimdsnuly il 1dedd]ls  Tunszurumsndaniia o

=& o Y A <3 ~ o o 9 a 2

G]N51]3’1/]1“11’1Lﬁ?J?Jf’NWiuﬁl!‘ﬂNTlﬁ]%ﬂﬁSﬁﬂﬂ‘waﬂﬁ"lulmgaﬂﬁHHUﬂ15Nﬁ@]ﬂﬂklﬂ
=< Y v a = d

4.1 MIANBINMSITNAINUIUNTZVIUMSHANY UT U

o [ a a o 1 a %
mmiﬁﬂmmﬂ%wawmhﬂizmumsNaﬁﬂ,ummuM%ummmummwamu

9

Yo A
20N 1aa 1l

1. msldmdeau i lunszuaumsnaaluduua

Y v Y a = J
2. maldwasnuanuieulunszuiumananudmua
411 aslindsnuliihlunssuaumseanyudmud

H E4
wasu i ldiamualulssnulumssaaudiuud ldimsiudeya

Y [ A a d? A a Y v A 9
ﬂ’lﬁslflf Waﬂﬂ’luﬂlﬂﬂﬂluiulﬂ’ﬂu NOUIU 2542 Ulﬂﬂ\?@ﬂﬁ’l\ﬁ/] V-1 NANUIN V., KU1 195-197



55

9

9 A a K o o Y v Y
flnﬂell@lluﬁﬂlﬂﬂsllu‘ﬂ'lﬂ']ﬁfﬂ11&1&ﬂﬂl@yﬁﬂ’]uﬁ'ﬂ’]1ﬁlﬂ’]ﬁulﬁa"’ll'ﬂﬂwa\‘]\‘]'lullV‘Iﬂ”lllﬂ

Y
faao 11/l

1. wasnu il lunszurunmsnan
- nnlasamsaiun 1 aglandanndihiavue  13,396413.54 Kw
Aantlu 21.21 % (@M35 SHUT DOWN Jui 13-30 figuiou 2543)°
- nlasamsaiun 2 azldndanuiihwarue  22,915,751.03 Kw
a I *
Aty 36.28 %
- nlasamsaiun 3 azldndanuIiiharue  23,850.564.65 Kw
a I *
Al 37.76 %
- 9nludmves UTILITY aglawdsnu I ianua 1,948,726.78 Kw
a I~ *
Al 3.09 %
2. wasnu Iihaldluamdu o Mnedtes
- Mg lEndanuauemsaaunuazmsdsueima azlendaanu
Trhsiaviun 1,051.840.56 Kw Al 1.67 %

* = Y] 1 ~ 9
iqﬂaglﬂﬂﬂmﬂu‘]aﬂgﬁlugni'mﬂ -1 1Uﬂ1ﬂwu3ﬂ 9., U1 195-197

1 4
FIA1NTOUAAIRIY Sankey Diagram landae |1

LYUIUNIHNEA

2.UTILITY

—————— .

3. allﬂ]';ﬁﬂ]“ﬁ
100%

4

1 95.24%

510 4.1 Sankey Diagram v9mslgwasau Tvihlulsenu



56

[ 4
nnveyamslindsan Iiihinadussdiu ldhwasan Iihsuauds
Y k4 Y 4
98 % lumslsndenu ihisuadums ¥ lunszuaumssraaudmudisgu aaiud

= @ ) @ a aa 9y ] [ Y A a d? Y
llﬂ']ﬁﬁ]ﬂﬂ?iﬂWHWﬁQQWu(lUﬂig‘U?uﬂ'ﬁNﬁ@]Wﬂlla'ﬁ]gﬁ']ll']if]slﬂﬂ‘ﬂﬁgﬁﬂﬂﬂ"ﬂﬁﬁ]']ﬂﬂlﬂﬂ"l]uvlﬂ

poauase 39laiimsastnaeumsldnasau i lunszurumswan Tasueniuuaas

9 o dy
unun laaatl
a3 4.1 malgwasnu Iihuenauumun
) Sundsnu vihnld &w)”
Crusher 1,776,517.69

Raw mat & Fuel Prep

- Raw mill 20,765,562.86
- Coal mill 2,892,801.04
Kiln 14,445,927.76
Cement & Packing 22,230,646.65

“swazideadoyauaaslumsng v-2 Manuan U, w198

4
m3lFwdsnuIihlunszuoumsndaudmudivnndeyarsinams 14

U

v Y v
wasnu i ndevuszmiu lanums lwdeann i lulSunangs duazasnaliing

QU

alFnemundanuliihiigsdie  gamsldndsnuldihazliosdsznovilinanedai

v v
TWihdetide  wdoulwihnld anudesmsndesan i uagar FT Charge 910096

1 dy 1 A ~ 3 a 9 1 =~ @ dy
ﬂi%ﬂ’t’)ﬂma”luﬂ”l'i111/\]171”Iﬁ’.]l.!{]iJﬂ”lﬂﬁ]%LiEJﬂLﬂ‘]_INumﬂQﬂ‘ﬂ”l Iﬂﬂﬁ]%i%uﬂ”l‘ﬁiimuﬂllﬂﬂu

1. awasanu Wi (Kkwh) Ao A1sTIUElBNNAAINIIUIUANNADING
wasnu i lunitadeu
1 9 [ I 1 ~ Aa
2. aanudeansnaanu Tl (Demand Charge) Wumsssutounag
o 9 [ d' =1 A 3
Mnduaudesmsnasau liumdely 15 w1 gegaludowiu

J [ J ' ! o
3. 1 FT Charge azilumldniengnimuamainnens i

ldiimsasieaeuns ldmdsam ihlunszuaumseaaiudmud Taouenaiw

P 9
a =K

aldnemnarulull 2541 uazaae 6 Wouusnvest 2542 lAdeyadail



asen 42 abiih 115 kv 1 2541

dou s ewseens i [ssnums 18 Tihgene] mldsedosnd Fr [ sldawioe i)

12541 (um) (um) (um) (um)
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AN 49,221,440 12,194,136 27,922,611 89,338,187
wgenou 42,581,350 8,446,048 24,811,544 75,838,942
funnu 42,783,228 12,039,936 22,207,572 77,030,737

7 595,466,388 135,969,448 299,663,217 1,031,099,053

aedt 43 mliih 115 KV %20 6 dewusn T 2542

dou s Hmaeemabiih [mosnuns 18 Tihqeqe] mldedosnd rr | sildwims (i)

1l 2542 (um) (um) (um) (um)
N3N 52,446,373 11,953,584 26,684,860 91,084,817
uATUE 57,260,374 11,562,944 28,859,426 97,682,744
fiuny 60,087,809 11,904,240 30,494,317 102,486,365
ponn 41,385,699 11,324,448 13,747,046 66,457,192
WUMAY 56,704,428 10,510,272 19,318,607 86,533,307
fiquiou 61,089,501 9,761,888 20,161,015 91,012,405

39 328,974,184 67,017,376 139,265,270 535,256,831

fun: ununIdh v3E wanfudnuifiedn
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minzrszuuaunumlFnesmunasau i

9 J Y1 [ a 1 PR A A
'iz‘1J‘1J@1u‘iquﬂﬂﬂfmammwaw”lullv\lﬂn,ﬂﬂmﬂ ﬂﬂ%ﬂw‘i{nﬂﬂinﬂﬂ”l’i

[

v 9
TFwaanunih 115 kv sy arlFaenmavuanmsldnwasnuldih 22 kv luuaag

v A

1 1 { a ¥ Y [ 8 I~ 1 1
fou  daliTwazdeavesm lFaennauunnms lduasnulni 115 kv Fadualdae

[

Y
WANVDINTLUIUNTHAAN AT

a. Mlgeinannmslendesau i (Energy Charge)

IS = 4 dy
UINYASIDYAANU

m3ldndanulnihegas Peak X 15349 = anldaediun 1
mslgndsanulnfigie off Peak X 06671 = al¥aredrun 2
Msldndannlihegg Sunday X 0.6062= anlgmeaiui 3
[ QBJ} 1 Y A a d? 9 [ [ Y
gaiua ldenmnavruanms lanasanu lihazmiiu

1 9 1 d' 1 Al 1 tﬂ' 1 91 1 tﬂ‘
NATINUDI AT EIUN 1+ FeaIUN 2 + ArlF9nedaIun 3

] Y
v, MldTemnaduanaudesmsdsmams ldndenuliihgega

Y

Usinannudesmagagalusig Peak X 102.8 = algneinaiu
' Y A a 4?
A. Ml¥91eMna¥uIn (FT Charge)

Y v 9
YsunamslandenulWihianua X FT Charge = ml¥seinaiu
[ 3 9 @ 09.: a 42’
aatiudunuueandenu il 115 KV Mmuaazifaiuan wasw

v v Y
o ml¥neninannmslandaau i (Energy Charge) v a1 l¥a1sinaiuainany

1 4
doamsilSunamsldndenuIvihgega vaz arld9eMfaduain (FT Charge)



[

o 1 ) v QY o A ~ a
NIDYN G]u1/!uEU’EJ\1ﬂ11%%18ﬂ1ﬂﬂwa\1\11u17‘lﬁ11ul@au UNIIAN 2541 91NATTINN 4.3 UANU

ml¥neninannmslandaanu v (Energy Charge)

mslandeanulnfigne Peak X 1.5349= 22,794240 X 1.5349 = 34.986,878.98
m3landanulniige Off Peak X 0.6671= 22,367,040 X 0.6671

14,921,052.38

mslandaanulWige Sunday X 0.6062= 8,327,920 X 0.6062

k4
[ Y

gariuan Ivihanms lendanu Inihiian

5,048,385.10

34,986,878.98+14,921,052.38+5,048,385.10

54,956,316.46
1 9 A A dgj 9 a Y v
aldenmnaiunnanudesnmsisinams ldndenu Tihgega

Ysinannudesmsgagalugia Peak X 102.8

= 118,760 X 102.8 = 12,208,528.00
A 1¥918MAATUIN (FT Charge)

Ysunamsldwdaan luihsmianua X FT Charge (M3 iuiludimua)

U

= 53,489,200 X 0.4240 = 22679420.80

alsaenmnavuan mslendaanu i 22 kv wifu 3,476,394

k4 1 4
Y] J

J 9y A a N Y v 09: a A 1w
muuﬂﬂﬂmﬂmﬂmm1ﬂmti1°1fwmam”l%lﬁmwmiumzmumswamzummmu

54,956,316.46 + 12,208,528 + 22,679,420.80 + 3,476,394

93,320,659.46 UM

ok = 9 1 ~ Y
518@13!@8@"11?]14@1@@11‘!@151\17] ¥-3 TumaruIn ¥ ., WU 199
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v d
412 mslinwasnuanudeulunszuiumswanyudniue

o Y Aq Y a = % o Y A o
‘WaQNummiauﬂﬁﬂumzmumﬁNa@ﬂ“ummu%%z%mumwaﬂuma
o Y a = S A A ' £ a 1
‘ﬂ'lch’iLﬂﬂﬁ'liﬂigﬂﬂﬂclﬂlluﬁﬁi’E'J‘Vll,fiﬂﬂ')'l Cement Compound FAUNAVINNITINITIUNTY
o I . A a 0 A Y a
e@ﬂllcmmﬁ € UB 'SIOZ,A1203,FGZC)3 uas CaO ﬂQiNWQiJ‘]JﬁZ?J'Im 1400 C L‘W’t’]‘lWLﬂ@ﬂ'ﬁ
LYY I < B 9 A Y a dy 1 o
:i’nJmﬂua’aﬂmLﬂmJ,umﬂ mﬂammuﬂﬂuﬂizmumiwmm:mmmmmwmwu

1 v dyd
2 #AIUPAIU 1D

Y

1. WALUINNNAINTN AN

2. WALNUDNNNANINDIUHY

U

% Y d'a Z
4.1.2.1 WAINHANNIDUNNADINHINUIAN

09/ % Aq Y a ~ J a o ;1 | g‘ %
u’lllul@’l'ﬂi“lf‘luﬂﬁgﬂﬁ‘liﬂ'ﬁWaﬁﬁ,ucﬁluuﬁmﬂﬂﬂﬁy‘ﬂ"l Wil
. A ~AA Y 1 == Y o 9y
111NN (Medium Fuel Oil) 105@ 2 U¥ON1INI1IA1I Bunker-C ﬂqllﬂﬂWﬂWiﬁﬁjﬂﬁ@UﬂWﬁi%

Y 1 v Y
iduauieldlunszuiumsnan  ImsasvdeuvedimsItenyims ldriniuaniu

E4
A

Y
WNATUIN 2 U AI1AD

Y
£%

Y
Y o o Y o 9 ]
(M mslnhdumlumsgaldldndsnuanudounnaum
Y o Y Y 1 Y ]
@) mslshdumlumsyaldldndsnuanudounnniogu

Y

113191 (Boiler)

Y g’ o Y o Y J @
ﬂ151%u1nuam11uﬂ1iqw”lw1wwmammmiammmnm WaNTU
4 Y Il
ﬂ’NﬂJ%I'é)uGUfNﬂ’imJ’JufﬂiNaﬁﬁuuﬁﬂﬂﬂﬁﬁuﬂ1ﬂl%fllwadﬁlum1LW1“§\16]5’J\1!L5ﬂ6Uf]\1ﬂ1iﬁ%}N

a y 2 2 v & a A J o o 4 J o A v J
Qﬂl‘ﬁa (Heat up) leqwuuu%ﬂ%wamm A UITNUIAT WULIDN “]f\iuquut@’]‘ﬂﬂgcl‘]ﬂﬂu
v

A d' . oaj a 9 o 9y cy C% = a ld’
Womaelunsga 1Wf Main Burner vouaunniu TaslnAvzdesildiniumiigungiogn

A

9
Uszinm 120-130 'C uazAWAY 40 bars deazenansoiimsyalila anidfwiesinig

Y [ 4
10l Tagldriniuawds vwdesadnguugil (Heat up) tieldinannuiousunsziads

a a

! Y o . = 0 =2 o J A A
Qmwnﬂumummmmn@mw (Kiln Inlet) agwﬂizmm 700 C ﬁmzmmsﬁaumuwum

U Q
Y Y !

Y
Mmsvaudrtlounan lsuihduaazazimsanlSnams i lises o nmiu
= 9 g’ o Y a 3 dy a A 1 = Y @ Y
vangams lrhwe ez lsomruilugomauiswdune lumsaianasnuauiou

Iiunszurumsnanae 11
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v 9 J
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Y 14

3 dyd' [ @ a [~ o o ' 1 o o [ A
mithioumstloatumsimamsuisirve e lunedaniniunaztlostumssenseaiile
a o a . A M 9 o A o a A [ 1
mailyrn e fams Trip Wiongasvar ndrnziimsya ioiimsfuaioainsde
= = Y a a g’ o A o 09/1 o Y a v 9
Wi dsdunanssenssgurgiveniniuauneiinisga ez ldinaanuaiives

o a = 1 Y A o 1 A A Y
MINQUUYUUVBUAUNT (Heat up)  F99zdawaliingodnsaa o Mnerveslunszuiu

a ] o a d' [ 1 Y a 9 122 d'g) 1
msuda lummnsoihmaauaiesinsas ludgangims ldaulitsnundesms  uavn

1 g‘ % o dy o SJQSI A @ a dg‘ A
Msguiliiumeaeanal 24 ¥ lusilessziliaunlaesndsanunevuluioswes

v Y 1
wasuanudounldlumsyaluewye Bumer vosndoguiiuiuan (Boiler) de9zdoals
gl o [ A a @ £ a @ A @
iduaniwremas  weznwdenu iihduiannyaiaangaoimeanesislumsdual
dy a £ ~ [ 1 dyd 1 Y A a d? Y] Y
WoIna  aaanugidsveanasnuludrutiumlsnesninaruanmsvianstanisain
[ Aa 9 U :} @ A a éj [l Qall 9 [BR1
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@ a . 1A 0. o J a A = Y 9
JAQAY (Kiln Inlet) oghdszanm 700 ‘C Seiimstlousmunumumsuasuazidoanda 1ih
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Tflwdomdwnniniua  vezowduiwezniuiagaunanildnasauanuiouun
a =& o a < 91 Aa ¥y Aa Aao
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) 1

Aa J Y dy I a d'dy o 9 I
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AIUNN UHUIUREIdINsEneUNAanAe 1. @150UN30 (Organics) 9 lauA MSUOU (C)
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: a J 5 v o o o 4
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4 Y . ' A v g ' a o
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U

f. ﬁmgaﬂmm%’au (Heat Balance) Line MINaan 1 (Kurt E. Peray, 1979)

) 9 Y] ) . a A
WAINUANNITOUAIULUT (Heat Input) Line NITWHAAN 1

1. Heat Input from the combustion of coal as fired
Q = W, Aq
0.1308 X 5615.23

= 734.47 Kcal /Kg,

2. Heat Input from sensible heat in coal as fired
Q, = W, Cm TF
1o Cm IMAY Mean specific heat of fuels ({fignaINgUnT vl v-3 lu

MANUIN U111 220) 93131 A T 197D 65 °C 1dA1 Cm vdy 287

Q,

0.1308 X 0.287 X 65

2.44 Kcal / Kg.,
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3. Heat Input from sensible heat in kiln feed
Q, = W, Cm Tc
1o Cm 19119 Mean specific heat of raw material (Lﬁﬂ‘umﬂqﬁjﬂﬂi”l%l V-1

Tumaruan v. 1 219 ) 9151 71 Tr iy 68 °C 1A cm iy 0.209

Q

1.59 X 0.209 X 68

22.60 Kcal / Kg.,
4. Heat Input from cooler air sensible heat
Q, = Wt Cm Fr
WCl
Lﬁﬁ] Cm 11111 Mean specific heat of exit gas (Lﬁﬂ‘ljmﬂgﬂﬂﬂw u-4 Tu
AMARUIN U 1T 220 ) 11AnT § Frehdy 35 °C 1de cm Wiy 0.234
Q, = (969054.41 X 0.234 X 35)/327044

= 24.26 Kcal /Kg.,

5. Heat Input from primary air sensible heat
Q; = W4 Cm Fr
WC]

1o Cm IMAY Mean specific heat of exit gas (Lﬁﬂ‘umﬂg‘ﬂﬂﬁw u-4 Tu

MANUIN V.11 220 ) 91003 A Frmdu 35°C 1da1 Ccm iy 0.234

Qs

(21508.68 X 0.234 X 35)/327044

0.54 Kcal / Kg.,

Y
v @

v
Y Y Y o Y
AIHUTINANNITDUNNAIUNININNAILININY Q.+ Q,+ Q, + Q, + Q,

Qinput Total = 734.47+2.44+22.60+24.26+0.54

784.31 Kcal / Kg.,

srvazdeauandlumanuIn v., ¥ 220-218
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naanuANuiouAImMoon (Heat Output) Line MIHAAT 1

1. Heat requied for clinker formulation
Q, = 4.11H,+6.48H,,+7.646H,-5.116H-0.59H,
= 4.11(5.08)+6.48(2.39)+7.646(65.25)-
5.116(21.70)-0.59(3.43)

= 422.22 Kcal / Kg,

2. Heat loss with clinker at cooler discharge
Q, = Cm T
1o Cm 1NU Mean specific heat of clinker (Lﬁﬁl“lﬁ]mgﬂﬂiml w-2 Tu

MARUIN A, 1111219) 21050 A T, iy 105 °C 1dar Cm iy 0.184

Q,

0.184 X 105

19.32 Kcal/Kg.,

3. Heat loss at cooler stack

Q, = W, Cm T,

WC]
o Cm 1ML Mean specific heat of exit gas (neuangnsml v-4 Tu
AMARUIN ., 11 220 ) 1R @i T, iy 262°C 1dA1 Cm iy 0.244
Q = 892535.43 X 0.244 X 262

327044

174.46 Kcal /Kg,



4. Heat loss with kiln exit gas

Q, = Qco, + QH,0 + Qs0, + ON, + Qexcees air
/o Qco, = Wco,Cm TBe

Quo = WH,0Cm TBe

Qso, = Wso0,Cm TBe

Qn, = WN, Cm TBe

Qexcees air = Wexcees air Cm The

A [ Y A . =
19 Cm NN Mean specific heat of exit gas (L‘VIEJ’]JiHﬂgﬂﬂﬂW u-4 Tu

9 ~ 1w 0 Y -
MANUIN V., 111 220 ) 115 N Teemidy 281°C 1dA1 Cm mdy

Cm 903 CO, = 0.224 Kcal /Kg,,
Cm ¥94H,0 = 0.472 Kcal /Kg,
Cm 993 S0, = 0.167 Kcal/Kg,
Cm YB3 N, = 0.252 Kcal/Kg,
Cm Y0Jair = 0.245 Kcal /Kg,
UNUAT Qco, = 0.8347 X 0.224 X 281

= 52.54 Kcal /Kg,
Qu,0 = 0.0181 X 0.472 X 281
= 2.40 Kcal /Kg,
Qso, = 0.00235 X 0.167 X 281
= 0.11 Kcal /Kg,
QN, = 0.7827 X 0.252 X 281
= 55.42 Kcal /Kg,
Qexcees air = 0.4416 X 0.245 X 281
= 30.40 Kcal/Kg,
wiu Q, ilM = 52.54+2.40+0.11+55.42+30.40

= 140.88 Kcal / Kg,



5. Heat loss by radiation on kiln shell
Q4 = Ssp (TZ_T) (I/WCL)
18 p WY Heat tranfer coefficien (tHsuainginyml v-5 T

Y ~ T Y ) dy
MANUIN V., KU1 221 )i]"lﬂﬂiTV\l‘VI T, AN 9 ulﬂﬂT L NU

i1, - 60 'C wla g, = 9.45 Kcal/hm’
T, = 189 C wla p, = 15.225 Kcal/hm’
T, = 213°C wld p = 16336 Kcal/hm’
T, = 282°C 1wl p. = 19.518 Kcal/hm’
T, = 282°C wld p. = 19.518 Kcal/hm’
T, = 185 °C wld P = 15.075 Kcal/hm®
T, = 233°C wld p. = 17.234 Kcal/hm’
T, = 284°C wld B = 19.618 Kcal/hm’
T, = 191°C wld g, T = 15.345 Kcal/hm’
T,, = 209 °C wld o - 16.156 Kcal/hm’
unua Qi - 56.30 X 9.45 X (60-37)X(1/327044)

= 0.0374 Kcal / Kg,

Q2 = 105.55 X 15.225 X (189-37)X(1/327044)
= 0.7469 Kcal / Kg,

Q3 = 112.59 X 16.336 X (213-37)X(1/327044)
= 0.9899 Kcal / Kg,

Q4 = 123.15 X 19.518 X (282-37)X(1/327044)
= 1.8007 Kcal /Kg,,

Qs = 130.19 X 19.518 X (282-37)X(1/327044)
= 1.9036 Kcal/Kg,

Qs = 140.74 X 15.075 X (185-37)X(1/327044)
= 0.9602 Kcal /Kg,

Q7 = 154.82 X 17.234 X (233-37)X(1/327044)
= 1.5990 Kcal /Kg,

Qs = 165.37 X 19.618 X (284-37)X(1/327044)
= 2.4503 Kcal / Kg,

Qo = 182.96 X 15.345 X (191-37)X(1/327044)

= 1.3221 Kcal /Kg,
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358.89 X 16.156 X (209-37)X(1/327044)
3.0495 Kcal /Kg,
(0.0374+0.7469+0.9899+1.8007+1.9036+
0.9602+1.5990+2.4503+1.3221+3.0495)

14.86 Kcal / Kg,

6. Heat loss due to moisture in feed or slurry

WH,O (597.7)
0.0181 X 597.7

10.82 Kcal /Kg,

A 4
AITUTINANNTOUNWATUDONNINUAZININY Q,+ Q,+ Q, +Q, + Q-+ Q,

Output Total

sreazdeauaadlumMaNuIn U., ¥ 200-218

422.22+19.32+174.46+140.88+14.86+10.82

782.56 Kcal /Kg.,

9. ﬁllﬂaflﬂjm%}@u (Heat Balance) Line MINAAN 2 (Kurt E. Peray, 1979)

o Yy 9 Y . a A
WAINUANNTOUAIUIUT (Heat Input) Line MINAATN 2

1. Heat Input from the combustion of coal as fired

Q

W, Aq
0.1319 X 5635.42

743.31 Kcal /Kg,,

2. Heat Input from sensible heat in coal as fired

Q

W, Cm Tr

1o Cm IMAY Mean specific heat of fuels ({fignaINgUnT vl v-3 lu

MANUIA U, 111 220 ) 9150 A TF 10w 60 °C 1dAr Cm Mdy 286

Q,

0.1319 X 0.286 X 60

2.26 Kcal / Kg,



3. Heat Input from sensible heat in kiln feed
Q, = W, Cm Tc
1o Cm 19119 Mean specific heat of raw material (Lﬁﬂ‘umﬂqﬁjﬂﬂi”l%l V-1

Tumanuan v., ¥ 219 ) 9005w A Te wndy 74 °Cc 1dA1 Cm 519 0.209

Q

1.59X0.209 X 74

24.59 Kcal / Kg,

4. Heat Input from cooler air sensible heat
Q, = Wt Cm Fr
WCI

18 Cm 1M1 Mean specific heat of exit gas ({fignINgUnT vl v-4 lu

MANUIA ., 111 220 )15 7 Frdu 42 °c 1da cm widu 0.236

Q,

(1105615.68 X 0.236 X 42)/339620

32.27 Kcal / Kg.,

5. Heat Input from primary air sensible heat
Q; = W4 Cm Fr
WCI

11l Cm IM1HU Mean specific heat of exit gas (Lﬁflllmﬂg‘ﬂﬂi”lw u-4 Tu

MANUIN V., 11 220 )oans il A Frmidu 42°c 1da1 cm idu 0.236

Qs

(21508.68 X 0.236 X 42)/339620

0.63 Kcal /Kg.,

Y
v @

v
Y Y Y o Y
ANUUTIUANUIDUNNATUUVINNNUAISININDY Q1+ Qz-‘r Q3+Q4—‘,-Q5

QInput Total = 743.31+2.26+24.59+32.27+0.63

803.06 Kcal /Kg.,

sreazdeauaadluMANIn U, ¥ 200-218
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NaaUANYToUAIMOON (Heat Output) Line MIHAATN 2

1. Heat required for clinker formulation
Q, = 4.11H,+6.48H,,+7.646H,-5.116H-0.59H,
= 4.11(5.15)+6.48(1.93)+7.646(65.61)-
5.116(21.68)-0.59(3.42)

= 422.39 Kcal / Kg,,

2. Heat loss with clinker at cooler discharge
Q, = Cm T
1o Cm 1NU Mean specific heat of clinker (Lﬁﬁl“lﬁ]mgﬂﬂiml v-2 Tunn

HUAN U, i 219 ) s A T,y 107°C 1dar Cm iy 0.184

Q,

0.184 X 107

19.69 Kcal/Kg.,

3. Heat loss at cooler stack

Q, = W, Cm T,

WC]
o Cm 1ML Mean specific heat of exit gas (neuangnsml v-4 Tu
AMARUIN U, 11 220 YR @ T, iy 247°C 1dA1 Cm iy 0.243
Q = 836959.57 X 0.243 X 247
339620

= 14791 Kcal/Kg,



4. Heat loss with kiln exit gas

Q, = Qco, + QH,0 + Qs0, + ON, + Qexcees air
/o Qco, = Wco,Cm TBe

Quo = WH,0Cm TBe

Qso, = Wso0,Cm TBe

Qn, = WN, Cm TBe

Qexcees air = Wexcees air Cm TBe

A [ Y A . =
19 Cm NN Mean specific heat of exit gas (L‘VIEJ’]JiHﬂgﬂﬂﬂW u-4 Tu

9 ~ 1w 0 Y -
MANUIN ., 111 220 )91905 N Teetmny 278°C 14A1 Cm 1AW

Cm U939 CO, = 0.224 Kcal /Kg,,
Cm ¥94H,0 = 0.472 Kcal /Kg,
Cm 993 S0, = 0.167 Kcal/Kg,
Cm YB3 N, = 0.251 Kcal/Kg,
Cm Y0Jair = 0.244 Kcal /Kg,

UNUAT Qco, 0.8368 X 0.224 X 278

52.11 Kcal/Kg,

Qn,0 = 0.0185X0.472 X 278
= 2.43  Kcal /Kg,
Qso, = 0.0025 X 0.167 X 278
= 0.12  Kcal /Kg,
QN, = 0.7777 X 0.251 X 278
= 54.27 Kcal/Kg,
Qexcees air = 0.6779 X 0.244 X 278

4598 Kcal /Kg,

Y
v @

=KX A1
WY Q, WM

52.1142.43+0.12+54.27+45.98

154.90 Kcal /Kg,



5. Heat loss by radiation on kiln shell
Qs = Ssp (TZ_T) (I/WCL)
18 p WY Heat tranfer coefficien (tHsuainginyml v-5 T

Y ~ T Y o dy
NANUIN V., KU1 221 )i]"lﬂﬂﬁTV\I‘l/l T, AN 9 ulﬂﬂT L NU

i1, - 118 °C wla p, = 12.060 Kcal/hm’
T, = 139 °C wla p, = 13.005 Kcal/hm’
T, = 179 C wld p = 14.805 Kcal/hm’
T, = 180 'C wld P, = 14.850 Kcal/hm’
T, = 142 °C wld p. = 13.140 Kcal/hm’
T, = 166 'C 1wl P, = 14.220 Kcal/hm’
T, = 214°C wld p. = 16.381 Kcal/hm’
T, = 187FC wld B = 15.165 Kcal/hm’
T, = 155°C wld g, T = 13.725 Kcal/hm’
T,, = 111°C wld o - 11.745 Kcal/hm’
unuAT Qi - 56.30 X 12.06 X (118-37)X(1/339620)

= 0.1619 Kcal /Kg,

Q2 = 105.55 X 13.005 X (139-37)X(1/339620)
= 0.4123 Kcal / Kg,

Q3 = 112.59 X 14.805 X (179-37)X(1/339620)
= 0.6970 Kcal /Kg,

Q4 = 123.15 X 14.85 X (180-37)X(1/339620)
= 0.770  Kcal / Kg,

Qs o} 130.19 X 13.14 X (142-37)X(1/339620)
= 0.5289 Kcal / Kg,

Qs 3 140.74 X 14.22 X (166-37)X(1/339620)
= 0.7602 Kcal / Kg,

Q7 = 154.82 X 16.381 X (214-37)X(1/339620)
= 1.3217 Kcal /Kg,

Qs = 165.37 X 15.165 X (187-37)X(1/339620)
= 1.1077 Kcal / Kg,

Qo = 182.96 X 13.725 X (155-37)X(1/339620)

= 0.8725 Kcal /Kg,
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Q10 = 358.89 X 11.745 X (111-37)X(1/339620)
= 0.9185 Kcal /Kg,
Fadlim = (0.1619+0.4123+0.6970+0.77+0.5289+
0.7602+1.3217+1.1077+0.8725+0.9185)

= 7.55 Kcal/Kg,

6. Heat loss due to moisture in feed or slurry

Q = WH,0 (597.7)
= 0.0185 X 597.7
1in Q, daliAn= 11.06 Kcal /Kg,,

A 4
AITUTINANNTOUNWATUDONNINUAZININY Q,+ Q,+ Q, +Q, + Q-+ Q,

QoOutput Total = 422.39+19.69+147.92+154.90+7.55+11.06

763.51 Kcal / Kg.,

sreazdeauaadluMANUIn U, ¥ 200-218
f. ﬁu@aﬂmm%’au (Heat Balance) Line MINAAN 3 (Kurt E. Peray , 1979)

o Yy 9 Y . a A
NANNUANNITDUATULUT (Heat Input) Line ﬂﬁWﬁﬁﬁ 3

1. Heat Input from the combustion of coal as fired

Q = Wi Aq
0.1311 X 5624.12

737.32 Kcal /Kg,,

2. Heat Input from sensible heat in coal as fired
Q, = W, Cm TF
1o Cm IMAY Mean specific heat of fuels ({fignaINgUnT vl v-3 lu

MANUIN ., 1111220 )15 A Te 1y 55 °C 1dAr Cm My 0.285

Q,

0.1311 X 0.285 X 55

2.06 Kcal / Kg.,



3. Heat Input from sensible heat in kiln feed
Q, = W, Cm Tc
1o Cm 19119 Mean specific heat of raw material (Lﬁﬂ‘umﬂqﬁjﬂﬂi”l%l V-1

Tumanuan v., ¥ 219 ) 35wl A Tr sy 63 °C 1da1 Cm w19 0.209

Q

1.59 X 0.209 X 63

20.93 Kcal / Kg.,

4. Heat Input from cooler air sensible heat
Q, = Wt Cm Fr

4

Cl

1ilo Cm NN Mean specific heat of exit gas (Lﬁflllmﬂg‘ﬂﬂi”lw u-4 Tu
MANUIN V., ¥ 220 )91ans Wl A Fridy 45°C 1da1 cm iy 0.236
Q, = (892513.43 X 0.236 X 45)/347790

= 27.25 Kcal / Kg.,

5. Heat Input from primary air sensible heat
Q; S W4 Cm Fr

W

Cl

1ilo Cm IM1AY Mean specific heat of exit gas (Lﬁflllmﬂg‘ﬂﬂi”lw u-4 Tu

MANUIN V., ¥ 220 )910n3 A Frmidy 45°C 1da1 cm iy 0.236

Qs

(32581.08 X 0.236 X 45)/347790

0.99 Kcal/Kg.

A 4
ATIUTIWANS D UN AT ININURAZININY Q + Q.+ Q, +Q, + Q,

QInput Total = 737.32+2.06+20.93+27.25+0.99

788.55 Kcal / Kg.,

srvazdeauaadlumaNuIn U, ¥ 200-218
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naauANYTouAIMo0n (Heat Output) Line MIHAAT 3

1. Heat requied for clinker formulation

Q

4.11H,+6.48H,, +7.646H,,-5.116H-0.59H,
4.11(5.16)+6.48(1.71)+7.646(66.41)-
5.116(22.03)-0.59(3.43)

425.33 Kcal / Kg,

2. Heat loss with clinker at cooler discharge

Q,

Cm T

A Y . o =
19 Cm IMNY Mean specific heat of clinker (L‘I/]EJ“UinﬂgﬂﬂiTV\l w-2 Tu

MARUIN A, w1 219 )ans A T, ey 110°C 1A Cm iy 0.185

Q,

3. Heat loss at cooler

Q,

stack

0.185 X 110

20.35 Kcal/Kg.,

W, Cm T,

W,

Cl

1/® Cm 1MAY Mean specific heat of exit gas ({fgnaINgUnT vl v-4 T

MANUIN 4., 111 220 H)ns il A Ty 233°C lde Cm iy 0243

Q

896714.21 X 0.243 X 233

347790

14598 Kcal /Kg,



4. Heat loss with kiln exit gas

Q, = Qco, + QH,0 + Qs0, + ON, + Qexcees air
/o Qco, = Wco,Cm TBe

Quo = WH,0Cm TBe

Qso, = Wso0,Cm TBe

Qn, = WN, Cm TBe

Qexcees air = Wexcees air Cm TBe

A [ Y h . =
19 Cm NN Mean specific heat of exit gas (mﬁl’]ﬁnﬂgﬂﬂﬂw u-4 Tu

9 ~ 1w 0 Y -
MANUIN V., 111 220 )15 N Teetmfy 284°C 14A1 Cm 19w

Cm U939 CO, = 0.225 Kcal/Kg,
Cm ¥94H,0 = 0.472 Kcal /Kg,
Cm 993 S0, = 0.168 Kcal /Kg,
Cm YB3 N, = 0.252 Kcal/Kg,
Cm Y0Jair = 0.245 Kcal /Kg,
UNUAT Qco, = 0.8345 X 0.225 X 284

= 53.32 Kcal /Kg,
Qu,0 = 0.0171 X 0.472 X 284
= 229 Kcal /Kg,
Qso, = 0.0026 X 0.168 X 284
= 0.12  Kcal /Kg,
Qn, = 0.7764 X 0.252 X 284
= 55.57 Kcal /Kg,,
Qexcees air = 0.8497 X 0.245 X 284
= 59.12 Kecal/Kg,
Wiy Q, Wlim = 53.32+2.29+0.12+55.57+59.12

= 170.43 Kcal / Kg,
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5. Heat loss by radiation on kiln shell
Q4 = Ssp (TZ_T) (I/WCL)
18 p WY Heat tranfer coefficien (tHsuainginyml v-5 T

Y ~ T Y o dy
MANUIN V., UUT 221 )i]"lﬂﬂﬁTV\I‘l/l T, AN 9 ulﬂﬂT L NU

noT, = 203 'C wla p, = 15.885 Kcal/hm’
T, = 184 °C wla p, = 15.030 Kcal/hm’
T, = 168 "C wld p = 14310 Kcal/hm’
T, = 218°C 1wl p. = 16.561 Kcal/hm’
T, = 245°C wld p. = 17.773 Kcal/hm’
T, = 335°C wld P = 22505 Kcal/hm®
T, = 239°C wld p. = 17.503 Kcal/hm’
T, = 228FC wld B = 17.010 Kcal/hm’
T, = 75°C wld g, T = 17.909 Kcal/hm’
T,, = 209 °C wld o - 10.125 Kcal/hm’
U Qi - 102.40 X 15.885 X (203-37)X(1/347790)

= 0.7736 Kcal / Kg,

Q2 = 117.87 X 15.03 X (184-37)X(1/347790)
= 0.7488 Kcal / Kg,

Q3 = 170.65 X 14.31 X (168-37)X(1/347790)
= 0.9198 Kcal /Kg,

Q4 = 158.34 X 16.561 X (218-37)X(1/347790)
= 1.3647 Kcal / Kg,

Qs = 119.63 X 17.773 X (245-37)X(1/347790)
= 1.2716 Kcal / Kg,

Qs 3 211.12 X 22.505 X (335-37)X(1/347790)
= 4.0710 Kcal /Kg,

Q7 = 207.60 X 17.503 X (239-37)X(1/347790)
= 2.1104 Kcal /Kg,

Qs = 84.45 X 17.01 X (228-37)X(1/347790)
= 0.7889 Kcal / Kg,

Qo = 147.78 X 17.909 X (248-37)X(1/347790)

= 1.6057 Kcal / Kg,



Q10 = 147.78 X 10.125 X (75-37)X(1/347790)
= 0.2336 Kcal /Kg,
Ay Q, RGN = (0.7736+0.7488+0.9198+1.3647+1.2716+
4.0710+2.1104+0.7889+1.6057+0.2336)

= 13.89 Kcal / Kg,

6. Heat loss due to moisture in feed or slurry

Q = WH,0 (597.7)

0.0171 X 597.7

s
=
=

Qo
)
Z
2
)]
=

Il

10.22  Kcal / Kg,

A 4
AITUTINANNTOUNWATUDONNINUAZININY Q,+ Q,+ Q, +Q, + Q-+ Q,

QoOutput Total = 425.334+20.35+145.98+170.43+13.89+10.22

786.20 Kcal / Kg.,
sreazdeauaadluMANUIN U, ¥ 200-218
o a g o 9 a = 4 09/’ .
MNMINIMIAATEHAAUAAIANVITOUVDINTEUIUMINANY UFWUATY 3 Line
A A a d? o Y = Y o 9 A A a dgl =&
MInanNAAYLM 1N IUHIN S IFNANUANNT DUV AN UMLAZA NN Y TENAATU T
Y o A A d? Y ~ k4 .
aunsaagdmsldnasnuinnadulalun1s19i 4.4-4.6 1azudaiaie Sankey Diagram

51U 4.2-4.4 ao'l1lil

u
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d‘ 9 [ 9 . a dl
MINWN 4.5 ﬁ'iq‘]Jﬂﬁan]fWﬁN'll‘lﬂTliJi’ﬂu‘lJfN Line NINGAN 1

Heat input Kcal/Kg., | Percent Heat output Kcal/Kg, | Percent

1. Combustion of coal 734.47 93.65 | 1.Theoretical heat required 422.22 53.83
2. Sensible heat in coal 2.44 0.31 | 2.Clinker discharge 19.32 2.46
3. Sensible heat in feed 22.60 2.88 | 3. Cooler discharge 174.46 | 22.24
4. Sensible heat in cooler air 24.26 3.09 | 4. Exit gas losses 140.88 17.96
5. Sensible heat in primary air 0.54 0.07 | 5. Kiln shell losses 14.86 1.89
6.Evaporation of moisture 10.82 1.38

Unaccounted losses 1.75 0.22

Total 784.31 | 100.00 | Total 784.31 | 100.00

Note : Unaccounted losses are calculated by diffrence to make the two sides equal

2.Clinker discharge

2.46% .
!
J Unableaccouted losses
. 0.22%
3. Cooler discharge °
22.24%
4 Exit gas losses '
17.96%
5. Kiln shell losses / J
1. Combustion of coal 93.65% 1.89% L0000 0O
Toli 6.Evaporation of moisture
ola 1.389
100.00% 38%

1.Theoretical heat required 53.83%

2. Sensible heatin coal 0.31%
3. Sensible heatin feed 2.88%

4. Sensible heat in cooler air 3.09%
5. Sensible heatin primary air 0.07%

510 4.2 Sankey Diagram WA3IWAN3OU Line Mswaaf 1
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d‘ 9/ 1Y 9 . a d‘
MTNN 4.6 ﬁéﬂﬂﬁi%Wﬁﬁﬁuﬂ’Nﬂiﬂuﬂlﬂﬂ Line NMINAAN 2

Heat input Kcal/Kg., | Percent Heat output Kcal/Kg, | Percent

1. Combustion of coal 743.31 92.56 | 1.Theoretical heat required 422.39 52.60
2. Sensible heat in coal 2.26 0.28 | 2.Clinker discharge 19.69 2.45
3. Sensible heat in feed 24.59 3.06 | 3. Cooler discharge 147.92 18.42
4. Sensible heat in cooler air 32.27 4.02 | 4. Exit gas losses 154.90 19.29
5. Sensible heat in primary air 0.63 0.08 | 5. Kiln shell losses 7.55 0.94
6.Evaporation of moisture 11.06 1.38

Unaccounted losses 39.55 4.92

Total 803.06 | 100.00 | Total 803.06 | 100.00

Note : Unaccounted losses are calculated by diffrence to make the two sides equal

2.Clinker discharge
2.45%
!

J Unableaccouted losses

0,
3. Cooler discharge 4.92%
18.42%

4 Exit gas losses

19.29%
5. Kiln shell losses <4 )

1. Combustion of coal 92.56% 0.94% L0000 0O
6.Evaporation of moisture
Total 1.38%

100.00%

1.Theoretical heat required 52.60%

2. Sensible heatin coal 0.28%
3. Sensible heatin feed 3.06%

4. Sensible heatin cooler air 4.02%
5. Sensible heat in primary air 0.08%

5UN 43 Sankey Diagram WAS91UAMWSOU Line Manani 2
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d‘ 9 [ Y . a d‘
MINWN 4.7 ﬁ'iq‘]Jﬂﬁan]fW'ﬁN'll‘lﬂTliJﬁ’ﬂu‘lJfN Line NTNAAN 3

Heat input Kcal/Kg., | Percent Heat output Kcal/Kg., | Percent

1. Combustion of coal 737.32 93.50 | 1.Theoretical heat required 425.33 53.94
2. Sensible heat in coal 2.06 0.26 | 2.Clinker discharge 20.35 2.58
3. Sensible heat in feed 20.93 2.65 | 3. Cooler discharge 145.98 18.51
4. Sensible heat in cooler air 27.25 3.46 | 4. Exit gas losses 170.43 21.61
5. Sensible heat in primary air 0.99 0.13 | 5. Kiln shell losses 13.89 1.76
6.Evaporation of moisture 10.22 1.30

Unaccounted losses 2.35 0.30

Total 788.55 | 100.00 | Total 788.55 | 100.00

Note : Unaccounted losses are calculated by diffrence to make the two sides equal

2.Clinker discharge

2.58%

|
),

3. Cooler discharge

18.51% ~ /

4 Exit gas losses

21.61%

1. Combustion of coal 93.50%

Total
100.00%

5. Kiln shell losses
1.76%

Unableaccouted losses
0.30%

1)

6.Evaporation of moisture 1.30%

2. Sensible heatin coal 0.26%

3. Sensible heatin feed 2.65%

4. Sensible heatin cooler air 3.46%
5. Sensible heat in primary air 0.13%

1.Theoretical heat required 53.94%

5UN 44 Sankey Diagram WAS1UAMWSOU Line Mawani 3
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1) ithwinemsusmaan nih

. an'lihaenmireluszuua Iy TIME OF USED (TOu) Tag'liso
AN FT charge 48 VAT I(MAU 1.096 U1/Kwh *

v. m3ldmdaan nlihaedsuanudwudiiiiy 110-115 Kwh /Ton cement

@) thunemslgndsnulvihdenulenanaa

o Y o 1 1 a 1 A 1 d”
mwumﬂmmamﬂ%wamumwmawawammq ] MUNITNN 5.14 G]f]ll‘]J‘Ll

A13199 5.14 thvems ldnasanu Infdenenaa

Description Kwh/ton

Limestone crusher 1.25
Shale crusher 1.32
Coal crusher 0.66
Compound crusher 1.75

- Gypsum

- Limestone
Raw mill 21.13
Coal mill 42.81
Kiln 27.10
Cement mill

- Type I 36.40

- Type I 71.29

- Type mixed 33.22

3) thvinemssamsndanuanuiou
o Y Y o Y 1 a < 1w
sua ldithmnems ldmdenuanuieudedsuauiaminy
730 Kcal/Kg clinker

4
* s1wazdeamsauihmuigedlunmanuan a., vl 268-279
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Daily Performance Report

Saraburi Plant

Date ............. e s s
Raw mill NO. ...ccvvvnvenraan Tar get Comment daily performance
CBPACIY ..cisimissasnsssansamas t/h P e L T W R M <= - X 1F ( ) too low ( ) normal
Power consumption..........ceoueeiees Kwh/t] ........eevveee. Kwh/t] ( ) too high ( ) too low ( ) normal
L L s e R Rl e A e e PR A P R RS A
Raw mill No. ....coenvanians Tar get Comment daily performance
8 Tal T |V R t/h armmnnvannesnssnens AR | () t0O high { ) too low ( ) normal

Power consumption..........veeeeeeeee KWHh /t] covevvevnnnnnn. Kwh/t| () too high ( ) too low ( ) normal

1 e e A A B A e e bt g
Coal mill No. ..ocvvvevinenn Tar get Comment daily performance
CRPRGIY onenese s orenmssnesmnsnni Batal) IR, ROt i Y SRR - T 1 ( ) too low { ) normal

|Power consumption........ccceceeeeee KWh /7t coveecicioec. Kwh/t) () too high ( ) too low { ) normal

T T e e o L i o o o e T Sl
Coal mill No. ....cevnueneen.. Tar get Comment daily performance
CAPACHY ...--ccocrsiiiiiscanl TR sessiessemmnsmesea BLABL] G ) toOEHIgh ( ) too low ( ) nomal

Power consumption.........cccceeeeee. KWh/t] coeieinineeee. Kwh/t] () too high ( ) too low ( ) normal

Remark

Kiln Line .....cccovcauean Tar get Comment daily performance

Capacily ........cocsmmmmmsamennat TR eyt i | R loo- high ( ) too low ( ) normal
Power consumption........cccceeeeeeee KWh/t) ceiniiiiaeo. Kwh/t] () too high ( ) too low ( ) normal
Heat consumption...........c.c...... Keal /Kg .........c...... Kwh/t] ( ) too high ( ) too low ( ) normal
(=P T 11 S LI o | T L0y 4 T s
Cement mill No. .......cc..eeeee Tar get Comment daily performance

Capacity ......cccccsmimmiennnst /R e b et ot e bt A il b, GO PR = = Y 3 1= 1] ( ) too low ( ) normal
Power consumption...........ceeeeeee. Kwh/t] ....cacoveuneee.. Kwh/t] () too high ( ) too low ( ) normal
o T R e o S S L R e o L o G S N S s P P e L e S G
Cement mill No. ............... 2 Tar get Comment daily performance

COPACHY. ...everseenimmsinsmmansit SR 17 v e S Tl Y T ( ) too low ( ) normal
Power consumption............cccceee. KWH /L] nininnnnnnni, Kwh/t]| ( ) too high { ) too low { ) normal
(2T r o A SR S e e e O AR SRR TR SR e O et - RS SRR, SRR R R R0 JITR BRIk e A R S R
Cement mill No. ....ccoeevennaes Tar get Comment daily performance

(e R e e L L T ST | s t’h | ( ) too high ( ) too low ( ) normal
Power consumption.........c.cccieunns Mt s Kwh/t]| ( ) too high ( ) too low ( ) normal

REMAIE i i s sisesvasmavs sassass spn s s s n e S eSS e R s A AR R SRRy R R Sy e b e RNk Se s ks v ye e B Sy e ke

317 514 weaensTwalszA@nEammsiRuniosdnsuarmslimdsnuysziiiu
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ENERGY YEARLY AUDIT PLAN IN 2000

DEPT./SECTION JAN
CIVIL
lo.c.
PERSONNEL &
GENERAL AFFAIRS
ADMINISTRATION
- MECHANICAL
MAINTENANCE - ELECTRICAL
- INSTRUMENT 1
- INSTRUMENT 2
- CRUSHER
PRODUCTION -RAW MAT. & FUEL PREP,
- CLINKER PRODUCT
- CEMENT PRODUCT
- QUARRY
QUARRY - MATERIAL TRANSPORT
- QUARRY MAINT SITE A
- QUARRY MAINT SITE C
ENG. - MECHANICAL

FEB MAR APR MAY JUN JUL

AUG

SEP

NOV

DEC

Ll
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ENERGY AUDIT SCHEDULE ON

FEB 2000

DEPT./SECTION

AUDITOR

CIVIL

WEEK 4

Q.C.

PERSONNEL &
GENERAL AFFAIRS

ADMINISTRATION

MAINTENANCE

- MECHANICAL

MYINT MAUNG, SOMCHAIL BOWRON

SONGYOT, APIWAT, SARN

- ELECTRICAL

- INSTRUMENT 1

- INSTRUMENT 2

- QUARRY MAINTENANCH SITE A

BANCHA, SOMCHAI KAM, AMNART

SARAVUT M, SOMBAT, SAMROENG

TRAKUL, SURACHAI, CHULA

KOMKRIT, MANA, CHARAN

- QUARRY MAINTENANCH SITE C

PRODUCTION

- CRUSHER

- RAW MAT. & FUEL PREP. (RAW MILL)

- RAW MAT. & FUEL PREP. (COAL MILL)

77

BOONSUEB, ANUWAT, TAWAT JARU

EKAPAN, CHAISIT, RAMPUENG

WEERAYUT, TOSAPON, PRASARN

BOONLERT, EKACHAI, CHAMLONG

- CLINKER PRODUCT

7 ZZ

CHATREE, ADISAK, KANUENG

DENNATEE, PRAJUAB, SARAVUT S

JARUWAT, WITOON, PON

YANYONG, YAOWAMARN, TAWAT JAMPA

- CEMENT PRODUCT
QUARRY - QUARRY
- MATERIAL TRANSPORT
ENG. - MECHANICAL

7%

SURIY A, SOMCHAI KUN, CHATCHAWAN

WUIT, SORAWIT, SONTAYA

PANUS, WORAPON, PREEDA S.

PAIRAT, SOMBOON A., WATCHARA

cel
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(ENERGY CONSUMPTION MONITORING)

ITEM DESCRIPTION TARGET UNIT JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC | AVERAGE

1 ELECTRICAL ENERGY

LIMESTONE CRUSHER Ton

1.25 kWh / Ton

Cost Saving

SHALE CRUSHER Ton

1.32 kWh / Ton

Cost Saving

COAL CRUSHER Ton

0.66 kWh/ Ton

Cost Saving

COMPOUND CRUSHER Ton

1.75 kWh /Ton

Cost Saving

RAW MILL Ton

21.13 kWh /Ton

Cost Saving

COAL MILL Ton

42,81 kWh / Ton

Cost Saving

KILN Ton

27.10 kWh /Ton

Cost Saving

(94"
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ITEM DESCRIPTION TARGET UNIT JAN FEB APR MAY JUN JUL AUG SEP NOV DEC | AVERAGE
CEMENT MILL
- PORTLAND CEMENT TYPEI Ton
36.4 kWh/ Ton
Cost Saving
-PORTLAND CEMENT TYPE 11l 71.29 Ton
kWh/ Ton
Cost Saving
- PORTLAND CEMENT TYPE MIXED Ton
3322 kWh/Ton
Cost Saving
2 |THERMAL ENERGY Ton
730 |Keal/Kg clinker
Cost Saving
TOTAL SAVING Baht

vyl
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DESCRIPTION AN FER MAR AR MAY JUN JL!;. . sep OCT. NOV DEE
PRODUCTION PR,
(TON-CEMENT) 588,751 802,607 695,524 567,054 534,032 827,788 845,261 - .571..2.72 552,257 449,816 495,894 579.585 6,989,942.43 582.495.20
ENERGY CONSUMPTION
(KCALKg-CEMENT) 738.17 827,22 797.18 754,50 787.92 858,93 811.45 78141 887.86 742.84 852.62 131836 84488
TOTAL ENERGY COST
(BAHT/TON-CEMENT) 33091 33040 315.64 320.03 322.56 34327 36137 323.45 355.72 300.89 357.52 501.73 34242
ELECTRICITY : KWHR 67,111,840 71,152,372 82,969.380 66,955,392 75369324 765,744,568 70,482,192 68,708,152 67008538 64,703 498 60,532,780 68,489,047 838,227,767.38 69,852,313.95
- KWHITON-CEMENT 118.00 118.07 119.32 118,08 118.87 120.65 123.15 12027 121.34 12187 12207 11844 120.92
< MILLICN KCAL 57,705.81 - 81,180.01 74.3549.00 5757128 64,805.84 65,128 58 68,325 17 59.078.36 57,818.95 47,038.83 £2,048.84 56,880.74 720,745.95 60,062.18
P BAHT 102,112,555.52 106,158.789.27 123,832,279.24 104.489,222.33 114,984,612.07 114,008.591.97 120,443,850.07 103.610,097.73 102,112,476.00 79.308,285.46 95.059,578.00 109,236,178.00 | 1,277.333.476.63 106,444.456.39
: KCALKG-CEMENT 101.48 10158 102.60 101.53 102.21 103.74 105.89 103.42 104.33 104.81 104.98 101.56 103.99
+ BAHT/TON-CEMENT 178.54 179.48 178.04 184.27 181.32 181,60 166.66 181537 184.90 176.39 191.69 188,38 182.80
COAL : TONS 85,729.80 78.682.20 89.568.80 67.408.20 7847220 62.382.10 87.872 20 70,147 .50 74,145.00 54.841.50 64.341.40 8846190 90005080 75.004.23
: TON-COAL/TON-CEMENT] 0.12 0.13 .13 0.12 0\?2 0.13 0.14 212 Q.13 0.12 0.13 0.15 0.13
+ MILLION KCAL 380840.77 428,230.78 468,207.19 36920138 43384358 453337 81 404,924 ¢4 388,281 20 405,708.82 299.526.54 354.536.98 495068 B4 4970,138.72 494,778.23
< BAHT 69,016,200.00 80,516,310.00 £4,047,240.00 70.776,510.00 82.39‘5:81 (ifvis) 46,501,205.00 92.265510.00 73,654,875.00 77.862.250.00 57,583,575.00 67.550470.00 02,884,895.00 946,053,340.00 78.754,446.00
+ KCALAG-CEMENT 834.44 71063 71348 65142 88395 723.07 75153 B19.68 73484 €86.18 79495 B33.74 709.78
+ BAHT/TON-CEMENT 121.35 133.84 135.22 124.81 12996 137.79 142 99 120.83 140.97 128.07 136.24 160.18 1351
HEAVY Ol :LARE 1.0863,78000 | - 956,210.00 548,230 00 378,100.00 27325000 £50.980.00 318,440.00 804,310.00 602,280.00 641,700.00 554,620.00 284 A00.00 8.526,340,00 §43,861.87
: LITRE/TON-CEMENT 1.85 058 079 067 043 110 040 1.41 1.09 1.47 1142 049 0.96
+ MILLIOR KCAL 9,128.73 3,084.78 4,747 .67 3,274.35 2.368.60 5,983.89 2,757.69 792245 593248 6.517.75 546301 247911 59,655.58 4.971.30
L BAHT 4,215,120.00 1,424,840.00 2.492,820.00 1.512400.00 1,093.1€0.00 2.763,820.00 1.273,760.00 3,217.240.00 2.408,120.00 2,648,800.00 2,218,480.00 1.137,620.00 28,105,360.00 2,176448.67
: KCALKg-CEMENT 16.05 5.42 6.83 5.77 373 2.53 427 13.87 10.74 14.59 11.02 428 881
: BAHT/TON-CEMENT 7.41 236 3.15 287 172 440 197 5.63 438 589 a.47 1.98 3.83
OIESEL O :LMRE 1.589,850.00 1.520,870.00 1,494,360.00 1.372,040.00 1,646,680.00 1,5611,620.00 1A479.460.00 1,330,580.00 1.209,785.00 1,132,857.00 1.157,711.00 1,144,300.00 16,679,.853.00 1,381,654.42
. LITRE/TON-CEMENT 279 252 2,18 242 244 241 229 2.33 235 252 233 197 2.38
: MILLION KCAL 14.898.61 1425207 14,003.65 12857.3% 14,493.94 14,164.45 13.864.02 12468.87 12,180.29 10.616.38 10.848.91 10,723.24 155,369.80 12,847.48
: BAHY 12,860,260.44 12,303.805.94 12,089.348.13 11,090.803.60 12512683111 12.228,172.53 11.968.807.00 10,764,425 00 10.515,264.00 12,180.972.00 12,458,070.00 12,427,008.00 143/416,556.72 11,051.379.73
: KCALKg-CEMENT 26.18 23.65 .?.().1§ 22.67 2286 2256 2149 2183 22.08 2361 2180 18.49 2229
: BAHT/TON-CEMENT 2281 2042 17.38 19.57 1474 19.48 10.55 16.04 19.04 27.11 2512 2143 077
ATINEAN | MILLION KCAL 369,966.50 431,316.58 500,954.68 372405.71 436,010.28 A50.821.70 A07 601,73 aN8.201.3% 411641.28 306,044 29 350.000.08 497.540.05 5,020,794.30 410,149.83
 BAHT 73.231,410.00 81.041,150.00 96,240,169 00 12,268 91000 34A0.870.00 A9.265,126.00 33403257000 7687211500 80,261,370.00 £0,230,37500 49,776.950.00 04,022 53500 971.4%8,700.00 50,9?9.691,5‘.}
{ KCALMKG-CEMENT 850.49 71578 720.26 856.90 687,68 73281 755,81 693.55 745.38 680.68 726.96 858.01 71868
: BAHT/TON-CENMENY 128.7¢ 13598 13837 127.48 13168 14219 14496 134,56 145.33 13398 14077 16214 138.84




A15197 n-2 N5 lndsan I uas a1 155 kv 5l 2540

MONTH ENERGY DEMAND ENERGY CHARGE DEMAND CHANGE FT CHANGE TOTAL COST (EXCLUDE VAT) VAT TOTAL COST (INCLUDE VAT)
1997 PEAK OFF PEAK SUNDAY TOTAL PEA < OFF PEAK| SUNDAY DEMAND INDEX COSTUNIT
KWH KWH KWH KwH KW KW KW BAHT BAHT / KW BAHT BAHT / KW BAHT BAHT / KW BAHT BAHT { KW BART BAHT BAHT / KW
JAN 30,865,760 25,754,280 9,083,000 65,703,020 137170 132,760 132,440 70,062,636 1.0664 13,484,276 101.67 | 12,010,512 0.1828 95,567 425 1.454 8565742 105,113,167 1.800
FEB 31,748,630 28,578,640 8,247,130 698,674,400 130,540 133,560 134,920 73,401,383 1.0550 13,419,512 99.46 | 12,718.200 0.1828 99,539,105 1.431 9,063,911 109,493,016 1.574
MAR 32,865,760 34,534,000 13,030,160 81,329,920 128,860 133,120 127,040 81,927,749 1.0074 13,257,088 99.59 | 21,739,488 0.2673 116,024,325 1.438| 11,692,433 128,616,758 1.681
APR 30,010,320 26,693,280 8,384,800 65,088,400 129,800 130,240 127,040 68,952,793 1.0594 13,322,880 102.29 [ 17,308,129 0.2673 99,673,802 1631 9,967,380 109,641,183 1.684
MAY 33,571,040 30,343,600 9,771,360 ' 73,686,000 127,960 127,680 122,240 77,693,603 1.0544 13,154,288 102,80 | 19,696,268 02673 110,544,359 1.500| 11,054,436 121,598,796 1.650
JUN 32,284,400 28,274,400 13,308,880 73,867,680 128,440 127,680 128,960 76,483,021 1.0354 13,203.632 10238 | 18,744 ,83.1 0.2673 108,431,484 14811 10,943,148 120,374,632 1.830
JUuL 35,398,520 32,178,480 10,547,120 78,125,120 131,680 133,000 128,840 82,194 651 1.0821 13,536,704 101.78 1 20,882,845 0.2673 116,614,200 1.493 . 11,661,420 128,275,620 1.642
AUG 30,275,440 26,979,120 11,167,760 68,452,320 130,160 132,800 121,600 71,265,626 1.0410 13,380,448 100.76 | 18,297,305 0.2673 102,933,379 1.504( 10,293,338 113,226,717 1.654
SEP 30,715,120 26,420,240 8,978,880 66,114.246 130,440 ‘ 130,160 116,520 70,212,577 1.0620 13,408,232 102.80 | 17,672.338 0.2673 101,204,145 1.632] 10,129,415 111,423,560 1.685
oCT 20,244,560 21,072,240 11,793,280 53,110,080 123,960 124,870 124,970 52,278,753 0.9844 12,743,088 101.97 | 14.196.324 0.2673 79,219,165 1.492 7,921,917 87,141,082 1.641
NOV 20,980,320 24,182,000 13,934,880 59,107,200 127,580 129,620 | ° 131,5{0 56,788,501 0.9608 13,113,168 99.68 | 25,081,453 0.424 94,963,121 1.6Q7 9496312 104,459 A34 1.767‘
DEC 26,804,240 30,638,200 9,472,480 66,915,920 130,550 130,520 127,880 67,323,456 1.0081 13,420,540 102.80 | 28,372,350 0.424 109,116,348 1,631 . 10,911,638 120,027,980 1.7%4
TbTAL 355,765,110 336,669,460 129,649,730 821,074,300 1,551,020 | 1,565,910 | 1,522,790 | 848,575,959 159,444,856 227,790,041 1,235,810,857 123,581,086 | 1,359,361,942

691
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Ko wnndaudiad | 0o W | dws¥adaon i ﬂ'nl%:ummn'h’{‘hm;;ﬁ'w_i\‘—l'vl{h DKV g v - dnna o Sasmtihao | SesimisTE o |

Chisaudr Fruoe VAT dSinanms i | Bunefufonud | JSueduiiand

i 2540 Ton Cement Kwh Baht Baht Baht Baht Baht / Kwh Baht/ Ton Cement | Kwh / Ton Cement
UNTIAY 568,751 67,111,640 67,069,825 13,381,476 6,555,131 87,006,432 1,296 152.98 L1g|
quaiug 602,607 71152372 | 71,021,547 13,213,912 8,619,664 92,855,123 1.305 154.09 118‘
finay 695,524 82,989,380 81,927,749 13,257,088 6,907,954 102,092,791 1.230 146.79 119
WY 567,054 66,955,392 68,952,793 13,322,880 4,815,420 87,091,093 1301 153.59 118
WOHIAY 634,032 75,369,324 77,693,803 13,154,288 4,420,253 95,268,344 1.264 150.26 119
Hguen 627,788 75,744,556 76,483,021 13,203,632 4,575,108 94,261,761 1.244 150.15 121
NSNGINY 645,261 79,462,192 82,194,651 13,536,704 3,829,750 99,561,105 1253 154.30 123
Aumau 571,272 68,708,152 71,255,626 13,380,448 677,619 85,313,693 1.242 149.34 120
fumou 552,257 67,008,536 69,344,777 13,203,632 818,331 83,366,740 1.244 150.96 121
g 449,616 54,703,496 52,462,453 13,215,968 87,100 65,765,521 1.202 146.27 122
un Tt 495,894 60,532,780 56,910,301 13.421,56% 96457 70,428,326 1163 142.02 122
funay 579,885 68,480,947 61323456 13.420.540 119,833 80,563,829 1181 139.45 118
waTIm 6,989,942 838,227,767 842,640,002 159.712,136 | 41,522,620 1,043,874,758 dund = 1245 dwmdo - 14933 Ao = 11091
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iHau wandntufe | Bummald | dldiweadenu | senalddendannindon | dandildienden fn31ms ldndanu
wasmawdoul  awfeu  [delfinaimsldwdwuniwdoul awdaudenandauiia | sawioudenandniuila

1l 2540 (Ton Clinker) (Mil]ioh Kcal) (Baht) (Baht / Million Keal) (Baht/ Ton Clinker) (Kcal / Kg Clinker)
HNFIAN 501,553 369,967 73,231,410 197.94 146.01 737.64
QBJﬂ"WTuﬁ} 583,666 431,316 81,941,150 189.98 140.39 738.98
B 670,856 500,955 96,240,160 192.11 143 46 746.74
SO 499,500 372,496 72,288,910 194.07 144.72 745.74
HOHAAY 583,663 436,010 83 488 970 191.48 143 04 74702
figusu 616,410 459,922 89,265,125 194.09 14481 746.13
QERDRY 657,392 487,692 93,539,570 191.80 142.29 741.86
Faniau 531,950 396,204 76,872,115 194.02 14451 744 .82
futou 553,612 411,641 80,261,370 194.98 14498 743.56
PRGN 413,640 306,044 60,230,375 196.80 145,61 739.88
WoATNIBY 487,596 360,000 69,776,950 193.82 143.10 738.32
Funan 675,174 497,548 94,022,595 188.97 139.26 736.92
NATI 6.775,012 5029794 971,158,700 Aundo = 193.08 Aunfe = 14334 ARG = 742.40

fi Fhondn uSHn wansjudiuuddedia
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AT n-5 msldwdean mawndayudiuu v‘{m’miﬂfﬁ_iinuﬂ 5417
T pEscRETION AN Fes - “wAn APR MAY un L AlG Cseel [ eor N begii
PRODUCTION
(TON-CEMENT) 364,718 343735 402,507 ’ 381,078 318,066 371,953 350,040 300,226 356,518 363,189 290,812 315506 4,149,756 245,813.00
ENERGY CONSUMPTION
(KCALMg-CEMENT} 1,206,82 1,288.13 1,221.682 1,416.79 102112 1,401.21 977.63 $09.33 1,450.06 1,365.32 1,281.21 161051 1,255.49
TOTAL ENERGY COST

(BAHT/TON-CEMENT) 483,11 488.69 476.89 528 18 449.73 52579 417.34 41073 629.29 51222 503.2¢ 519.43 489.56
ELECTRCITY : KWH 54,801,808 53,853,110 80,977,778 80,522,524 45,585,572 65,751,624 47,135,500 39,280,392 60.665,544 50,349,616 44,762,255 44,010,340 807,426,885 50,815,855
: KWHTON-CEMENT 160,26 166,09 161.49 158.62 142,78 149.88 134,66 130.77 142,41 142,68 153.89 139.3% 148,05
: MILLION KCAL 47121 46,133 52,431 52,040 30171 47,938 40,528 33,758 43,565 43,293 38,480 37,842 522,303 43,626
1 BAHT 93,320,659 80,028,568 100,209,970 104,925,208 78,177,611 96,480,827 80,660,321 69,381,820 0,161,300 89,022,583 76,387,514 77,493,578 1,047,118,835 87,269,903
: KCAUKg-CEMENT 120.20 13421 130.25 136,58 12277 128.88 115.78 12.44 12219 122,58 13232 119.79 ' 125,68
: BAHT/TON-CEMENT 256,87 259.00 248.95 275.34 24815 250.98 230.43 231,03 25287 254.60 262.67 24531 25197
COAL : TONS 66,450 87,433 76,380 88,392 50,876 83,042 54,098 43,063 85,038 77,242 58,965 76,216 824,762 88,730.17
: TON-COALITON-CEMENT 018 020 0.19 0.23 0.18 0.23 0.5 014 024 0.22 0.20 0.24 Q.20
: MILLION KCAL 370,737 383,553 428,970 417,732 276,575 481,120 250,854 227,381 464,209 426,710 323,628 429,381 4,569,000 379,924.92
: BAHT 9,772,500 70,804,650 80,178,000 90,711,600 53,104,80 88,139,100 6,802,900 45,216,150 89,287,800 81,104,100 61,602,750 7,975,750 66,000,100 72.188,875.00
: KCALKg-CEMENT 1,018.51 1,116.84 1,060.78 1,253.63 £66.83 1,239.72 83103 757,97 1,302.06 1,208.16 113,53 1,350.20 1,003.72
* BAHY/TON-GEMENT 1913 205.99 199.20 238.04 166,44 236,56 162,26 160,61 26044 229.63 21288 250,00 207.81
HEAVY Ol  : LITRE 1,418,520 348,660 211,750 108,800 409,550 350,400 345,500 . 379,263 426,910 289,600 204,830 263,800 4,846,983 402,015.25
: ITRE/TON-CEMENT 3,89 1.02 0.68 0.2 1.28 084 0.99 1.26 118 0.82 0.70 0.93 117
* MILLION KCAL 12,385 3,042 2,380 548 3871 2,183 2,140 3,306 3713 2,350 1,786 1,602 38,376 3,281.26
1 BAHT 5,674,080 1,395,840 1,087,000 435,200 4,636,500 1,401,600 1,382,000 1.517,062 1,703,640 1,168,400 819,320 1,176,200 19,387,932 1,615,661.00
+ KCALIKg-CEMENT 3340 $.85 5.89 2.49 11.19 5.7 811 1mm 10.41 6.65 6.14 5.07 9.47
: BAHTITON-CEMENT 16,56 408 .2.70 | 1.14 5.14 377 285 508 478 328 2.82 3r2 488
DIESEL QL : LITRE 1,020,048 998,918 1,008,140 980,259 1,032,665 1,061,469 822,602 913,526 a1 37 1,052,706 006,768 891,488 11,770,778 991.208.17
| LITRE/TON-CEMENT 280 291 266 267 3.24 . 795J 264 3.04 - 280 2.08 312 282 285
: MILLION KCAL 9,656.85 9,360.86 10,018.9% 2,186.01 9,677.01 9,047.03 8,644.77 8,560.64 8.680.80 ,864.85 £.487.23 5,354,14 110,360.19 9,196.68
< BAHT 1,072,000.58 10,100,013.60 10,4775 D088, 11} 0672011 1% G600.221 00 1,040,106 1A D 168f 603 1 0,776,855.00 1,260 044 1D 104,931,006,03 0,604,267.00
: KCALMKG-CEMENT 820 pi&=) 24.80 a1 30.33 26.74 24.70 2851 27.03 20.2 20.45 8,72
; BAHT/TON-CEMENT 30.37 2064 26.03 23.87 25.68 20.60 24.04 2120 24.71 24.94 2040 | 2641
AL : MILLION KeaL 363,102 388,505 423,339 478,660 280,146 463,312 263,034 230,687 467,922 425,060 325,814 430,683 4,598,474 383,206.17
: BART 76,446,500 12,200,450 81,206,000 91,146,800 54 743,400 69,540,760 b8, 104,800 48,733,202 £0.0001,440 62,262,500 62,722,070 80,160,950 855,368,032 73.762.338.00
: KCAUKg-CEMENT +050.41 1,124.69 1.656.68 1.256.12 878.02 1,245.59 837.14 768,38 1,312.48 1,214.82 1,119.67 1,364.28 1,103.19
+ BAHTITON-CEMENT 206.88 21006 WM 239,18 757 24072 186,22 185,88 25522 23201 2156.68 253,72 21248

(242



a15197 0-6 ms Mdwdsa i 115 kv waz 22 kv 3l 2541

YEAR 2641 115 KV 22KV
MONTH METER NO. 002000 METER NO.013300 METER NO.002190 METER NO.002190 METER NO.002190 TOTAL PLANT TOTAL
FACTORY PASAKRIVER 2. PASAKRIVER 1. DOME 3. 22KV (115 KV+22KV)
KWH BAHT KWH BAHT KWH BAHT KWH BAHT KWH BAHT KWH BAHT KWH BAHT

JAN 53,489,200 89,844,265 1,026,338 2,920,958 124,112 227,921 150,528 294,944 11,520 32,571 (1,312,498 | 3,476,394 | 54,801,698 93,320,659
FEB 52,941,760 87,235,091 439,040 1,249,555 123,566 233,210 136,904 277,231 11,840 33,482 711,350 | 1,793,477 53,653,110 89,028,568
MAR 60,709,840 89,684,463 - 87.85 113304 |~ 210,331 140,712 275,684 13,920 39,403 2679361 525507 80,977,776 100,209,970
APR 59,337,520 101,708,972 908,320 2,858,527 123,768 236,589 142,596 291,133 10,320 29,986 | 1,185,004 v3,216,236 60,522,524 104,925,208
MAY 44,285,920 75,717,419 990‘16Q 2,898,081 125,848 239,840 142,624 289,843 11,120 32,328 | 1,269,652 | 3,460,092 | 45,555,572 79,177,511
JUN 55,612,800 95,984,111 - 87.85 101,304 200,700 127,824 268,049 9,600 27,879 238,728 496,716 | 55,751,528 96,480,827
JUL 46,892,000 80,149,850 - 87.85 96,032 196,387 138,588 287,225 8,880 25,771 243,500 509,471 47,135,500 80,659,321
AUG 39,073,920 68,931,454 .720 1,929 67,984 156,173 106,728 239,583 11,040 32,681 186,472 430,366 [ 39,260,392 69,361,819
'SEP 50,423,200 89,635,562 - 87.85 93,912 198,070 139,632 291,575 8,800 26,005 2;12,344 615,738 1 50,665,544 90,161,209
OCT 50,067,440 89,338,187 - 87.85 111,144 225915 162,552 333,321 8,480 25,052 282,176 584,376 1 50,349,616 89,922,563
NOV 44,489,051 75,838,942 - 87‘85. 102,608 212,122 152,436 312,265 8,160 24,098 263,204 548572 | 44,752,255 76,387,514
DEC 43,793,280 77,030,737 80 181 86,136 180,361 123,084 259,784 7,760 22,513 217,060 462,839 | 44,010,340 77,493,576
TOTAL 601,015,931 | 1,031,099,053 3,364,658 9,729,767 1,269,718 | 2,517,618 | 1,664,108 | 3,420,637 | 121,440 | 361,770 6,419,924 | 16,019,782 | 607,435,855 | 1,047,118,835

el



15199 A-7 YSurans lawasa i 115 kv uazanldaedl 2541

MONTH ENERGY DEMAND ENERGY CHARGE DEMAND CHANGE FT CHANGE TOTAL COST (EXCLUDE VAT) VAT TO.TAL COST (INCLUDE VAT
2641 PEAK OFF PEAK SUNDAY TOTAL PEAK OFF PEAK| SUNDAY DEMAND (NDEX COST/UNIT
KwH KWH ~ KwH KwWH KW Kw KW BAHT BAHT / KW BAHT BAHT / KW BAHT BAHT / K BAHT BAHT / KW BAHT BAHT BAHT / KW
JAN 22,794,240 22,367,040 8,327,920 53,489,200 118,760 122,130 119,440 54,956,316 10274 12,208,528 9096 | 22879421 0.4240 89,844,285 1.680 8,084,427 98,825,692 1.848
FEB 20,602,320 21,686,320 10,353,120 52,941,780 116,360 132,490 128,920 52,825,976 0.9978 11,861,808 90.28 | 22,447,306 0.4240 87,235,091 1.848 8,723,509 95,968,600 1.813
MAR 26,195,440 23,226,040 12,289,360 60,709,840 119,920 130,520 132,480 61,615,715 1.0149 12,327,776 93.05 | 25,740,972 0.4240 00,684,463 1.642 5,968,446 . 109,652,810 1.808
APR- 22,815,760 25535440 10,886 320 50,337,520 127,030 132,480 132,480 58,714,509 0.9895 13,058,684 98.56 | 29,935,779 0.5045 101,708,972 1.714 10,170,897 111,879,869 1.885
MAY 15,520,640 18,855.820 9,909,360 44,285,920 106,680 127,140 130.520 42,408.469 0.9578 10,968,704 84.02 | 22,342,247 0.5045 75,717,419 1.710 7,571,742 83,289,161 1.881
JUN 22,682,560 22,071,840 10,758,400 55,512,800 115,920 133,400 132,180 56,061,328 1.0099 11.916,576 89.33 | 28.006.208 0.5045 95,984,111 1.729 9,698,411 105,582,523 1.902
JUL 18,764,880 19,144,720 8,682,400 46,892,000 92,160 110,640 115,660 47,018,788 1.0027 9,474,048 B81.70 | 23657014 0.5045 80,149,850 1.709 8,014,985 88,164,835 1.880
AUG 14,251,440 14,832,480 9,990,000 39,073,320 90,610 108,640 103,280 37.,825221 0.9680 9,314,708 85.74 21,791,625 0.5577 68,931,454 1.764 6,893,145 75,824,599 1.941
SEP 18,987,440 20,588,960 10,846,800 50,423,200 117,320 132,480 132370 49,454,047 0.9808 12,060,496 91.04 | 28,121,019 05877 89,635,582 1778 8,963,556 98,588,118 1.955
ocT 19,010,800 19,854,480 11,102,160 50,067,440 118,620 134,080 132,206 49,221,440 0.9831 12,194,136 90.95 | 27,922,611 0.5677 89,338,187 1.784 8,933,819 98,272,006 1.963
NOV 15,665,851 17,458,320 11,364,880 44,189,051 82,160 111,040 110,720 42,581,350 0.9571 8,446,048 76.06 | 24811544 0.6577 75,838,942 1.705 7,583,804 83,422,836 1.875
-
~J
DEC 18,347 600 17,302,560 10,143,120 43,793,280 117,120 132.480 132,360 42,783,228 0.9769 12,039,936 90.88 | 22,207,572 0.5071 77.030.737 1.759 7.703,074 84,733,810 1.935 >
TOTAL | 232,938,971 | 243,023,120 | 125,053,840 | 601,095,931 | 1,322,660 1,507,520 | 1,503,900 | 695,466,388 135.969,448 299,663,217 7‘031.009.053L 103,109,906 1,134,208,958




M3 i N8 agUanan N ldmasau uaze Tl 2541

fou poRdniudnd | USunams Wi | fins ¥ nden i ﬁlﬂ?ﬂlﬂlﬂIﬁ]‘lﬂl"lﬁl&dt{ﬂ mldih 22 Kv saua Il gas i Trvhieio danm Ilihao | danims 1 hidheie

(hisoud1 Fruas VAD| 15mamisldihith | dFmenjudong | dfuneajudmud

il 2541 Ton Cement Kwh alit Balt Baht Babt Baht / Kwh Baht / Ton Cement | Kwh / Ton Cement
wnsIAN 364,716 54,801,698 54,956,316 12,208,528 3,476,394 70,641,239 1289 193.69 150
QUATUS 343,735 53,653,110 52,825,976 | 11,961,808 1,793,477 66,581,262 1.241 193.70 156|
NG 402,507 60,977,776 61,615,715 12,327,776 525,507 74,468,998 1.221 185.01 151
BN 381,078 60,522,524 58,714,509 13,058,684 3.216.236 74,989,429 1.239 196.73 159
WAL 319,066 45,555,572 42,408,469 10,966,704 3,460,092 56,835,264 1.248 178.13 143
fiquion 371,963 55,751,528 56,061,328 11,916,576 496,716 68,474,619 1.228 184.09 150
n3NgIAY 350,040 47,135,500 17,018,758 9.474.048 509,471 57,002,307 1,209 162.85 135
famau 300,226 © 39,260,392 37,825,221 9314708 430,366 47,570,294 1.212 158.45 131
ugtoy 356,518 50,665,544 49,454,047 12,060,496 515,738 62,030,281 1.224 173.99 142
qaay 353,189 50,349,616 49,221,440 12,194,136 584,376 61,999,952 1.231 175.54 143
HoAdmou 290,812 44,752,255 42,581,350 8,446,048 548,572 51,575,970 1152 17735 154
fuau 315,906 44,010,340 42,783,228 12,039,936 462,839 55,286,004 1256 175.01 139
WAl 4,149,756 607,435,855 595,466,388 135,969,448 | 16,019,782 747,455,618 funfie = 1231 flundo - 180.12 Aunds = 146

fiw1 usunldih uSiv sdajudiuudiiedn

g/t



3190 n-9 agimaniaiuda nsldwdanu uazaldiewdenuanudau 1 2541

heu wandnuiia | USnamsld | A ldhewdenn | danimldienseueniou | Sandldionden gos1nisldwasan
wisomwaruoul  anwdeu  [dorSunamsldmdsaummioul arwSeudonandauda | awdoudenandnuiia
1] 2541 (Ton Clinker) (Million Kcal) (Baht) (Baht / Million Kcal) (Baht / Ton Clinker) (Kcal / Kg Clinker)
UNI AL 520,955 383,102 75,446,580 196,94 144.82 735.38
nuATLE 524,738 486,595 72,200,490 186.76 137.59 736.74
TRTHY 584,279 429330 81,265,000 % 189.28 139.09 734,82
IHIOY 652,627 478,680 91,146,800 TRN™ 139.66 733 47
WOHHAWY 375,734 280,146 54,743 400 195.41 145.70 745,60
vy 622,547 463312 80540700 | 193.26 143.83 744.22
AINGIAN 393,592 293,034 58,184,900 198.56 147.83 74451
ganau 308,714 230,687 46,733,202 202.58 151.38 74725
iy 628,772 467,922 90,991,440 194 46 144.71 744.18
AaAL 583,597 429,060 82,262,500 191.73 140.96 735.20
woAINIYY 437,433 325,614 62,722,070 192.63 143.39 744,37
FuA 587 264 430,983 80,150,950 185.97 136.48 733.88
HBIIN 6,220,252 4,598,474 885,388,032 AURAY = 192.54 Aunfy = 142.34 Aundy = 739.27
fian) fhonda 15H Hanyudandiets

9/l
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177

Dascmmon : JaN s MAR APR MAY JUN TOTAL AVERAGE
PRODUCTION
(TON-CEMENT) 437,490 470,044 486,095 356,388 485752 523293 2.759.062 45984367
ENERGY CONSUMPTION
(KCALKg-CEMENT) 982.98 780.37 109132 131555 977.69 839.45 997.89
TOTAL ENERGY COST
(BAHTITON-CEMENT) 387.18 348.29 409.94 431.28 357.46 326.25 37674
ELECTRICITY : KWHR 52,886,936 57.149.176 60,398,244 42,466,884 59,444,400 62,111.455 334,456,096 | 5674268267
© KW/TON-CEMENT 120 88 12158 124.25 112,16 122.38 11869 121.16
I MILLION KCAL 45474 49,138 51,933 36515 51.113 53.40¢ 287.580 47,930.07
BAHT 91,624 542 98,177,755 103,025,589 67.119.587 86,948,742 91,522,133 538.435398 | 89.739.233.00
- KCAL/Kg-CEMENT 103.94 10454 106.84 102.46 105.22 162.06 104.18
-
L BAHT/TON-CEMENT 209.43 208.87 21185 138.33 179 0C 174623 165.42
COAL : TONS £6.551 54,342 82,793 75,075 72,815 88 55 418,126 69.687.67 |
: TON-COALTON-CEMENT 0.15 0.12 0.17 0.21 0.15 Cid N 0 154
: MILLION KCAL 373591 303.726 464,506 422477 409.108 372482 2,347,201 391.215.17
I BART 69,878,550 57.059.100 86,932,650 78,828.750 76.455750 438,032,300 73.172,050
: KCAUKg-CEMENT 853.94 646 17 956.41 1.185.44 842.22 71372 l 866.32
- BAHT/TON-CEMENT 156.73 121,39 178.84 221.19 157.40 162.01
JHEAVY OIL © LITRE 235410 773,450 583610 244300 708,730 2.9338.060 489,676.67
| LITRETON-CEMENT 0.54 165 120 e 146 o . 1.05
 MILLION KCAL 2052 | 6,742 5087 2,130 6.179 2423 | 26,612 4.268.67
- BAHT 941640 3.093.800 2.334.440 977.200 2.835.160 1,570,050 11752,240 | 1968706567 |
KCAUKg-CEMENT 469 14.34 10.47 5.98 12.72 €56 9.12
. BAHT/TON-CEMENT 218 658 480 274 5.84 183 : 419
DIESEL OIL : LITRE 952,463 768,463 913,153 824317 908,659 956 350 5324.045 867.340.83
| UTRETCR-CEMENT 218 163 1.88 231 187 131 1.95
|
| MILLION KCAL 8926 7,201 8,557 7.725 8515 8382 } 49,692 831527
;
S BAHT 6,943,455 27 5379241 | 697648892 | 6775885741  7,306.484.26 7751612 41,223,174 | 6.870,529.03
- KCAL/Kg-CEMENT 20.40 16.32 17.60 2167 17.53 17.1¢ 18.28
. BAHT/TON-CEMENT 15.87 14.44 14.35 19.01 1523 | 14.89 15.12
e : MILLION KCAL 375643 310,468 469,993 424,607 415,287 376 905 2372903 395.483.83
- BART 70,820,190 60,152,500 89,267,030 | 79.805950 79.200,9%0 71,447 530 450,784,540 | 75130756867
- KCALKg-CEMENT 858.63 660.51 4966.87 1.191.42 854.94 72025 875.44
: BAHT/TON-CEMENT 161.88 127.97 183.64 223.93 163.23 13€.53 166.20



5197 11 013 Mdwdsa Tl 115 KV e 22 KV 914 6 ouusn 1 2542

YEAR 1999

115 KV

22KV
MONTH METER NO. 002000 METER NO.013300 METER NO.002180 METER NO.002190 METER NO.002190 TOTAL PLANT TOTAL
FACTORY PASAKRIVER 2. PASAKRIVER 1. DORM 3. 22KV (115 KV+22KV)
KWH BAHT KWH BAHT KWH BAHT KWH BAHT KWH BAHT KWH BAHT KWH BAHT

JAN 52,622,480 91,084,817 800 3,127 103,920 208,983 160,333 303,227 8,403 24,388 263,456 539,725 | 52,885,936 91,624,542
FEB 56,910,720 97,682,744 87.85 96,136 106,799 134,400 215142 7,920 22,982 238,456 495,011 57,149,176 98,177,755
MAR 60,134,720 102,486,365 80 181.02 102,384 208,934 163,140 306,893 8,000 23,216 263524 539,224 | 60,308,244 103,025,589
APR 42,155,920 66,457,192 |. 75,200 206,486 92,192 177,079 134,772 254,863 8,800 23,967 310,964 662,395 | 42,466,884 67,119,587
MAY 59,241,360 86,533,307 3,440 9,239 76,232 165,771 114,888 227,338 8,480 23,088 203,040 415,435 59,444,400 86,948,742
JUN 61,824,640 91,012,405 - 87.85 113,680 206,825 164,256 295,678 8,880 24,187 286,816 526,778 | 62,111,456 91,539,183
TOTAL 332,889,840 535,256,830 79,520 218,208 584,544 1 1,154,391 851,789 | 1,663,141 50,483 | 141,828 | 1,566,256 3,178,560 | 334,456,006 538,435,398

g4l



3199 n-12 Usmamsldudsanlddh 115 kv vazaldvieds 6 weuusn il 2542

MONTH

ENERGY DEMAND ENERGY CHARGE DEMAND CHANGE FT CHANGE TOTAL COST (EXCLUDE VAT) VAT TOTAL COST (INCLUDE VAT)

PEAK OFF PEAK SUNDAY TOTAL PEAK | OFF PEAK| SUNDAY DEMAND INDEX COSTAINIT

KWH KWH KWH KWH KW KW KW BAHT BAHT / KW BAHT BAHT / KW BAKRT BAHT | KW BAHT BAHT / KW BART BAHT BAHT / KW
JAN 20,754,000 | 20,893,040 | 10975440 52,822,480 | 116,280 129,280 137,600 52,446,373 0.8967| 11,963,584 86.87 | 26,684,860 0.5071 91,084,817 1.731| 8,108,482 1001 93,299 1.904
FEB 22907800 ) 24,413,820 9,589,200 56,810,720 | 112,480 132,480 131,200 57,260,374 1.0061) 11,562,944 87.28 | 28,859,426 0.5071 97,682,744 1.718| 9,768,274 ] 107,451.018 1.888
MAR 23,818,080 | 24,865,200 | 11,451,440 80,134,720 115,800 155,280 137,120 80,087,509 0.9992| 11,904,240 86.82 | 30494317 0.5071 102,486,365 1.704| 7.174,046 109,660,411 1.824
APR 15,861,820 | 16,534,400 9,659 600 42,155,920 1 110,160 130,880 132,160 41,385,599 0.8817) 11,324,448 8569 | 13,747,046 0.3261 66,457,192 1576 4,652,003 71,109,166 1.687
HMAY 20,686,860 | 250948,680 | 12,604,720 638,241,360 | 102,240 134,720 134,400 66,704,428 09572} 10,910,272 78.02 ) 19.318,607 0.3261 86,533,307 1.481| 6,057,332 92,590,630 1.563
JUN 23,505,040 1 27,893,120 | 10,336,480 61,824,640 94,960 133,440 133,120 61,089,501 09881 9.761,888 7316 | 20,161,015 0.3261 91,012,406 1.472| 6,370,868 97,383,273 1575

TOTAL 127,723,600 | 140,549,360 | 64,616,880 | 332,889,840 | 651,920 786,080 805,600 | 328974184 67017378 139,265,270 535,256,831 43,131,005 578,387,836

6.1
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o aaaatfuAind | f3mom s A [in s Wdaaon b [ d i s 1A lllr;n‘n drlidhy 2210 s Tl Soddthdn | ansm i ilde | das s o |
Chisanen e was van] USmams 19 | dSinanuiioma | dSmenudiond
1 2512 Ton Cement Kwh . Baht Bak Balit Balht Baht / Kwh Baht/ Ton Cement | Kwh / Ton Cement
N 437490 S2.E85.930 | 52440372} [ )M_Jl 1‘)‘3_;5—:|‘ i 37(‘—)7““ & 04.939.683 l 728J 148.44 o -—-)I;l
?immuﬁ 470,044 57149176 | 57260370 | H.562.911 05011 69318329 l.zl}\ 147.47 Tﬂ—{
mnu o 486,095 60.398.244 G0.087.809 F ] I.‘)()I'I.Zfl(l”; 7;)"’77_;—« " 71531273 /l 201 119.21 124;
[RIRIRIVANY 1 3*56‘388 \ 42,466.?&57 11.385,699 ! l;_;l,_ITI:A» < _._—;(Ji:‘i:—_,‘__ 7ﬁ7‘53,372,542 l.2_5‘7 _,.,__ii?lé‘ o 119
WHWMN J 41:‘5.7524[ 59,144,400 56,704,428 10,510,272 118, 1(5 67,630.435 1.138 139.23 122
U . 4 bl
figuivu 523,293 62.111,456 61.089.501 9.761.%x8 526,778 71.378.167 1149 136.40 119
ARRYY 2,759,062 AAS6096 | a2serAsA | 67.017.476 178568 | 299.170.129 dwade - L103]  dunfe - 14468 i lﬂ

P Y a o o <t do 1
fan weunlidh uE wdauinuuadedn
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~ -~ 3 N N —r:-‘- o __‘ 3 oy " : - R 3 v G IR K —‘_-: o N8 w T

A0 WA EWWJNLIJ@] ﬂﬁ'lJWfliﬂ"l‘]rh( ﬂfl"lfﬂ'lfl"f((l\l\]'l 14 OATIA TR ANTHA TG DU RIM) \ﬂWl’ﬂﬂ'\U‘Wﬂ\NTH ﬂﬁ‘ﬁ’\ﬂ\'ﬁl%'w AT

w 9y 9 . ~ q Y w W 9 t =y =1 9 ] = 4

PAIWNTUAILTDU ANUITU ﬂ'\")'}h IMNNG 1.“15‘?"1ﬂ\1\ﬂ‘11ﬂ3“ﬁﬂu mwmmmawm\mmﬂmm mmﬁn‘n@mwawamjm‘am

il 2542 (Ton Clinker) (Milhon Kcal) (Baht) (Baht / Million Kcal) (Baht/ Tou Chnker) (Kcal / Kg Clinker)
RN 503,383 375643 70,820,190 {88.53 140.69 746.24
o o i i ety
NUNTAUT 417,906 310468 60,152,900 193.75 143.94 74291
YRET 639,385 469993 89,267,090 189.93 139.61 735.07
INR)SRIVAT] 578,942 424607 79.805,950 187.95 137.85 733.42
WHOHMAL 566,383 415287 79,290,910 190,93 139.99 73320
ﬁqmau 513,709 376905 71,447 500 [189.56 139.08 733.69
HazI 3,219,710 2,372,903 450,784,540 AUNAY = 189.97 AunAY = 140.01 AURAY = 736.99

fan thosda U5 saefuFiuudaands
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4 ar o 4 - J =i L] -
A1319N N-15 das I3 lamdsnuinavud) 2540 — 429 6 oI T 2542

i s 1¥ USunanms 14 8n31ns M dn3ns ldmdam
wasawawdou | wasauInih anufeudeilSinam InihdeTum
(Million Kcal) (Kwh) Yuiila (Keall Kg clinker) Yudud
(Kwh/Ton Cement)
2540 5,029,794 838,227,767 742.40 120
2541 4,598,474 607,435,855 739.27 146
2542 2,372,903 334,456,096 736.99 121
(6 1ABUILIN)

ﬂ' ar Al 1 ar A - z 1 Ll -
13190 n-16 dasia lEedundsnunnavull 2540- 939 6 1Aouusn 3 2542

il 4o mldswdm s lidh | dasialdsedm CERURICARTY e ldiedu
Aundasu wasam it domiaoiild | wdwmifhve | ndsowmndou | wdwunudeu
aawdou | ChisauFrune VAT) | Bath/Kwh | tSwanfudiud | dewiiaeiild | derSinajuila
(@) (@um) Bath/Ton Cement | Bath /Million Kcal | Bath /Ton Clinker
2540 971.15 1,043.87 1.245 14933 193.08 14334
2541 885.38 747.45 1231 | 180.12 192.54 142.34
2542 450.78 399.17 1.193 144.68 189.97 140.01

(6 1ABULITN)

8l
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msdszanamsaimidaendsnuluiiligl 2540

a =~ G
Hananiuduualuil 2540 = 6,989,942 Ton

Usuamaanu Twihnld

838,227,767 Kwh
a T laisaua FT uag VAT)

1,043,874,758 Baht

sarmlFneaundenu lihdedsinanudwud = 1,043.874,758

6,989,942

= 149.34 Baht/Ton Cement

alnihaelsuamdsau Tuih 1,043.,874,758

838,227,767

1.245 Baht /Kwh

MNAsgIums Inasau Ilfumny 115.00 Kwh/ Ton Cement

aldnelszanamsaimnasgiunasnuliih = 115X 1245 = 143.17 BahvTon Cement
S nleduasasa ihilituiu = (149.34-143.17)X100
143.17
= 431%

Aaudlualgmenmuanlg (149.34-143.17) X 6,989,942

43,127,942  Baht
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d (v
msdszanamsaialvoenasnuanuseulil 2540

wanantjudialuil 2540 = 6,775,009.16 Ton Clinker
Pnamdsauadeudly = 5,029,794.30 Million Kcal
mlFemundanuanuion = 971,158,700.00 Baht
sanalFedundinanuioudetlsumuda —  971,158,700.00
6,775,009.16

= 143.34 Baht/Ton Clinker

A lsaenendanuanusou 971,158,700.00

5,029,794.30

193.08 Baht /Million Kcal

VINWIATTIUMS IFNANUANNS0UMIAY 730 Keal / Kg clinker

A lFnelszanamsalaunNATIIUNAIIUANUTOU = 730 X 193.08 = 140.95 Baht/Ton Clinker

Y
v o

4 v 1 Y [ 9 d' A 4?
ANUU Lﬂﬂi!,GlleG]’E'JG]iWﬂGl“]ﬁ]'l‘(’lwax‘i\ﬂuﬂ’ﬂiﬁﬂuﬂlwnmu

(143.34-140.95)X100

140.95

1.70 %
aatua ldoenmuaula = (143.34-140.95) X 6,775,009.16

= 16,192,271 Baht
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msdszanamsaimlsaenasa i il 2541

paman ududlull 2541 = 4,149,756 Ton

UsmnamdanulWihnls = 607,435,855 Kwh

Al - 1,047,118,835 Baht

sanaldnedundnuliihaesmaudmud = 1,047,118,835
4,149,756

= 252.33 Baht/Ton Cement

alnihaelsunamdeau luih 1,047,118,835

607,435,855

1.724 Baht /Kwh

MnuasgIums Igwasnu Ity 115.00 Kwh/ Ton Cement

1 Y1 4 [

mlFnedssanamsalaumnasgiunasauliih = 115X 1.724 = 198.26 Baht/Ton Cement

[ 3 J d J A A dgl

ANUU Lﬂmwummwm”lvdﬁmmmu = (252.33-198.26)X100 = 27.27%
198.26

Aatua ldoenmuaula (252.33-198.26) X 4,149,756

224,377,306 Baht
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d (v
msdszainamsaia lroenasnuanuseuliial 2541

wanantjudialuil 2541 = 6,220,252 Ton Clinker
USinamdnuardeudld = 4,598,474 Million Kcal
mlFemundanuanuion = 885,388,032 Baht
sanalFedundinanuioudetlsumuda — 885,388,032
6,220,252

= 142.34 Baht/Ton Clinker

A lsaenendanuanusou 885,388,032

4,598,474

192.54 Baht /Million Kcal

VINWIATTIUMS IFNANUANNS0UMIAY 730 Keal / Kg clinker

alFnelszanamsala AT IUNAIIUANUSOU =730 X 192.54 = 140.55 Baht/Ton Clinker

Y
v o

4 v 1 Y [ 9 d' A 4?
ANUU Lﬂﬂi!,GlleG]’E'JG]iWﬂGl“]ﬁ]'l‘(’lwax‘i\ﬂuﬂ’ﬂiﬁﬂuﬂlwnmu

(142.34-140.55)X100

140.55

127 %
aatua ldoenmuaula = (142.34-140.55) X 6,220,252

= 11,107,613 Baht
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msdszanamsaimlsanenasan it lure 6 heuusn 2542

HARAAYUFIWURTI 6 1RoULTNT 2542 = 2,619,062 Ton
YFnamdenu laihnly = 334,456,096 Kwh
A Tvlvh = 538,435,398 Baht

sasanlsnesundenuliihaesmanudmud 538,435,398
2,619,062

= 205.58 Baht/Ton Cement

alnihaelsunamdeau luih 538,435,398

334,456,096

1.610 Baht /Kwh

MnuasgIums Igwasnu Ity 115.00 Kwh/ Ton Cement

1 9 4 [
mlFnedssanamsalaumnasgiunasaulnih = 115X 1.610 = 185.14 Baht/Ton Cement

Y
¥ o

] ' 9
datiu 1woswudaoasian i nmuau

(205.58-185.14)X100 = 11.04 %

185.14

Aatua ldoenmuaula (205.58-185.14) X 2,619,062

= 53,551,115 Baht
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d [y A
msdszanamsaialdoenasnuanuseoulurie 6 weunsn 1 2542

a <3 ' A =
HONAAYUITIAYI 6 oULTNY 2542

3,219,710 Ton Clinker

Usinandanuanudounly 2,372,903  Million Kcal

Y Y [ Y
ﬂﬂﬂmamuwawmmmiau

450,784,540 Baht

sanalFedundinanuioudetlsumuda 450,784,540
3,219,710

= 140.01 Baht/Ton Clinker

A lsaenendanuanusou 450,784,540

2,372,903

189.97 Baht /Million Kcal

VINWIATTIUMS IFNANUANNS0UMIAY 730 Keal / Kg clinker

A lFelszanamsalanNAsIIUNAIIUANUSOU = 730 X 189.97 = 138.68 Baht/Ton Clinker

Y
v o

4 v 1 Y [ 9 d' A 4?
ANUU Lﬂﬂi!,GlleG]’E'JG]iWﬂGl“]ﬁ]'l‘(’lwax‘i\ﬂuﬂ’ﬂiﬁﬂuﬂlwnmu

(140.01-138.68)X100

138.68

0.96 %
aatua ldoenmuaula = (140.01-138.68) X 3,219,710

= 4,277,157 Baht



189

MM IS UNE VNI TOMWNAINUVBINTZUIUMSHAR
FUTTONNYBINTZUIUMTHNAANAINHNATINVDITUTTOMNUBINUIGHAAN N ) LAY
o a dy 3 = = Y o A A Y
AUTTOMWNAINUVDINTZUIUMIHAATazlum IS sumeums lgndsnumenag lansu

4 1
NldtimslSulgeldarunseds Feaussonmwasau vestl 2541 nlFeuRennuil 2540 uaz

Y
¥4 6 1@ounsnuedll 2542 eouu 3l 2540 aunsavin laseae 1
2 = = U =
AVTTONINNAINY T 2541 theuny 1/ 2540
[ 9 a <=
1. ANITOMUNAINIUANNTOUVDINTTUIUMINAAL TR T] 2541

d1lsznoumanan = wandan)uilialuil 2541

wananyuiialuil 2540

= 6.220.252 = 09181

6,775,012

Y o 9 )=} Ay [ 9 = @ a
mi“l%wamummmumﬂumﬂ 2540 = WAINUANNF OUT) 2540 X alsznoumsnan

= 5,029,794 X 0.9181 =4,617,854

AUITOMINAINU = (M3 MFWdInuaNUTowReud) 2540 — m3 1Fwaaanudl 2541)X100

M3 ldnaanuanudeuieunil 2540

= (4,617,854 —4,598,474) X 100

4,617,854

Y a <
ﬁmmmwwawmmm%’aummﬂssmumiwamﬁmm ?J 2541 = 0.42%
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2. avssommndenu lihvesnszurumandnfudnud 1 2541

anlsznounanan = wandaluduualuil 2541

waranluFUA Uil 2540

= 4,149,756 = 0.5937
6,989,942

m3ldndenuTidieunil 2540 = wasau Il 2540 X dlsznounnan

= 838,227,767 X 0.5937 =497,655,825

gussomunasny = malgndsnu duisuntl 2540 — msldndeanudl 2541) X 100

M3 ldwaaanu Induneunil 2540

= (497.655.825 — 607.435,855) X 100

497,655,825

avssonmwasnu lfhwesnszuoumsnanuduud 12541 = -22.06%
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(% 1 A = = v A
TUTTONWNANIUYN 6 Ao ULTNUDY T 2542 Meuny U 2540
Y a I A
1. ﬁmiam‘wwamummﬂszmumiwamﬁmm 1l 2542

anlszneunanan = wananijuidinluil 2542

wanantjuidialuil 2540

= 3,219,710 = 0.9317
3,455,648
Y o Y = A @ 9 =~ Y a
mﬂ%wmmummmumamaﬂ 2540 =WALUANNTOUY 2540 X G]’Jﬂ‘i%ﬂ@ﬂﬂﬁwaﬁ

= 2,570,665 X 0.9317 =2,395,089

AUTTONMNNAINU = (M3 lFndanuanudewdmeutl 2540 — mslFndanuanudoudl 2542) X100

Y o v = Axt
M3 lEnasnuausowioun) 2540

= (2,395,089 —2,372.903) X 100

2,395,089

@ a <
ﬁmmmwwawmmmﬂszmumiwa@ﬁ,mm ?J 2542 = 0.93%
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2. avssomwndsnu lwihwesnszurumsnaniudnud 1 2542

anlsznounanan = wandauduudlull 2542

waranluFUA Uil 2540

= 2,759,062 = 0.7230
3,815,756

m3ldndenu lifduneunil 2540 = wasanulddhng 2540 X dlsznounnan

= 439302664 X 0.7230 =317,615,826

gussomunasny = M3lgndsnu duisunt 2540 — wasau Il 2542) X 100

M3 ldnaaanu Induneunil 2540

= (317.615.826 —334.456,096) X 100

317,615,826

v a ~ A
avssommnasnu lwihwesnszurumsnantuduud 1 2542 = -530%
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AITHN N-17 #ﬂEﬂ1‘.'14ﬁ!']fﬂlﬂﬁQlﬁUﬂlﬂuﬂﬁQQ'luﬂ’ﬂﬂgﬂu

Encrgy Content of Fuel (Nef Calorific Value)

Type Unit Keal/Unit Toe/106 Unit Mj/Uait 103 Buw/Unit
Modern Encrgy .
1. CrudeOil Litre 8,680 860.00 36.34 3445
2, Condensate Litre 7,900 782.72 33.08 3135
3. Natural Gas

31 Wet sef. 248 24,57 1.04 0.98
32 Dry sef. 244 2318 1.02 0.97
4.  Petroleum Product
41 LPG Litre 6,360 630.14 26.63 2524
42 Gasoline Litre 7,520 745.07 31.48 29.84
4.3 Aviation Fuel Litre 8,250 817.40 34.54 32.74
4.4 Kerosene Litre 8,250 81740 34.54 32.74
4.5 Diesel Litre 8,700 861.98 36.43 34.52
Diesel (TP1 PL) Litre 9371 928.466 3923 37.19
46 Fuel Oil Litre 9,500 94124 39.77 37.70
Fuel Oil (TPI PL) Litre 8,717 863.69 36.50 34.59
4.7 Bitumen Litre 9,840 974.93 4120 39.05
48 Petroleum Coke kg 8,400 83226 35.17 3333
5. Electricity kWh 860 8521 3.60 341
6. Hydro - Electric kWh 2236 221.54 9.36 8.87
7. Geothemal — Electric kWh 9,500 941.24 39.77 371.70
8.  Coal (Import) kg 6,300 624.19 2638 25.00
Coal (TPI PL) kg 5300-6,500 | 525.12-644.01 22.19-27.21 231.03-25.79
9. Coke kg 6,600 653.92 27.63 26.19
10. Anthracite 7,500 743.09 31.40 29.76
11. Lignite *
1.1 Li kg 4,400 435.94 18.42 17.46
112 Krabi kg 2,600 257.60 10.89 10.32
11.3 Mae Moh kg 2,500 247.70 10.47 9.92
11.4 Chae Khon kg 3610 357.67 15.11 1433
12. ﬁuq ' ’
12.1 LCO kg 10100 1.000.69 4229 40.08
Units of Energy J(Ws) kWh keal Btu
11 (Ws) 1 2.788x10" 2.388x10” 9.478x10"
1 kWh 3.600x10° 1 859.845 3412.14
I keal 4,186.80 1.163x10” 1 396832
1  Buw 1,055.06 2931x10" 0251996 1
Units of Power kW hp Kealls Bru/s
kW 1 134102 0238846 094781
1 hp 0.745700 1 0.17811 0.70679
1 keals 4.1868 5614 i 396832
1 Bus 105505 1.4149 0251993 L1

193
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9197 v-1 USnamslande Miuenaw Line mandaluidon fgusu 2542

LINE 1
ITEM DESCRIPTION OPERATING HOUR (HR) ENERGY (KWH) ; PERCENTAGE (%)
1|LIMESTONE CRUSHER1 184.24 225.055.85 0.36
2{SHALE CRUSHER1 227.31 88,302.06 0.14
3jCOAL CRUSHER 193.09 46,731.45 0.07
4|RAW MILL 1 217.78 2,084,283.79 3.30
5{RAW MILL 2 203.44 2,018,673.96 3.20
6IKILN 1 224.86 2,548,460.89 4.03
7|CEMENT MILL 1 365.81 2,926,723.62 4.63
8|CEMENT MILL2 386.26 2,982,130.92 4,72
9ICOPOUND CRUSHER 1 413.00 91,718.86 0.15
10|COAL MILL 1 157.69 194,946.91 0.31
11|COAL MILL 2 148.44 189,3865.23 0.30
TOTAL 13,396,413.54 21.21

LINE 2

ITEM DESCRIPTION OPERATING HOUR (HR)l ENERGY (KWH) | PERCENTAGE (%)
12 |LIMESTONE CRUSHER 2 28.40 68,558.96 C.11
13|SHALE CRUSHER2 433.20 217171.22 0.34
14 IRAW MILL 3 467.09 2,697,361.52 4.27
15/RAW MILL 4 428.83 2,637,025.56 417
16|RAW MILL 5 422.41 2.604,741.43 4.12
T7IKILN 2 613.35 5,337,917.21 8.45
18|CEMENT MILL 3 351.94 2,864,591.58 4.54
19ICEMENT MILL 4 328.65 2,520,612.73 3.99
20[{CEMENT MILLS 347.41 2,785,868.51 4.41
21|COAL MILL 3 429.99 651,888,286 1.03
22|COAL MILL 4 375.33 630,01 %;06 0.84
TOTAL 22,915,761.03 36.28
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3197 v-1 YSwnamsidudsonldfhuenai Line msndalufiou lquisu 2542 (310)

LINE 3
ITEM DESCRIPTION OPERATING HOUR (HR) ENERGY (KWH) | PERCENTAGE (%)
23|LIMESTONE CRUSHER 3 323.26 670,462.62 1.06
24IRAW MILL 6 488.24 2,717,885.01 4.30
25i1RAW MILL 7 570.12 3,247,460.10 514
26|RAW MILL 8 493.11 2,758,031.49 4.37
27 |KILN 3 697.03 5,842,635.60 9.25
28|CEMENT MILL 6 476.22 4,071,116.34 6.45
29|CEMENT MILL7 S it 3 3,158,693.80 5.00
30|COMPQUND CRUSHER 2 87.83 56,613.10 0.09
31[COAL MILL 5 : 423.96 732,368.69 1.16
32|COAL MILL 6 448.90 584,197.90 0.94
TOTAL 23,850.564.65 37.76

UTILITY

1TEM DESCRIPTION OPERATING HOUR (HR})| ENERGY (KWH) | PERCENTAGE (%)
33| TESMITH CRUSHER 1 6,608.07 0.01
34{TESMITH CRUSHER2 4,758.63 0.008
35|{CFBK CRUSHER 300,536.87 0.48
36{PACKING & LOADING 1 777.957.24 1.23
37|PACKING & LOADING 2 141,951.91 0.22
38|WATER SYSTEM 716,914.06 1.14
TOTAL 1,948.726.78 3.09
TOTAL ENERGY CONSUMTION OF CEMENT PROCESS 62,111,456.00 98.33
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m1uf -1 YSuamsldwdanuliduena i Line msndnludou figuiey 2542 (do)

BUILDING
] iTEM DESCRIPTION OPERATING HOUR (HR)| ENERGY (KWH) | PERCENTAGE (%)
39[MAINTENANCE WORKSHOP : 52.227.75 0.08
40|MAIN SUBSTATION 142,783.49 0.23
41[CCB 182,994.96 0.29
421QUARRY WORKSHOP SITE A 24,738.20 0.04
431QUARRY WCRKSHOP SITEC 17,949.91 0.03
44 IFABRICATION WORKSHOP 10,733.10 0.02
45| ADMINSTRATION 43,733.38 0.07
46{STORE 8,968.95 0.01
47 AUTOMATION WAREHOUSE 3,568.36 0.01
48| APATMENT 73,358.71 0.12
49|ERECTION 120,511.78 0.1@
50|DRYMORTAR 354,432.63 0.56
! S511BATCHING PLANT A 5,695.07 0.01
4 52i1BATCHING PLANT B 3,877.54 0.01
. 53|BATCHING PLANT C 6,266.73 0.01
TOTAL 1,051,840.56 1.67
TOTAL ELECTRICAL ENERGY CONSUMPTION 63,163,296.56 100.00

(Energy report wpun i U admfudiuns faadna, june 1999)



319 -2 Usmans Idwdson Mt wenanmmun Tudeu gueu 2542

CRUSHER PLANT

ENERGY (KWHYRAW MILL PLANT|ENERGY (KWHJCOAL MILL PLANTENERGY (KWH| KILN PLANT |ENERGY (KWH] CEMENT & PACKING |[ENERGY. (KWH)
LIMESTONE CRUSHER 1 225,055.85 |RAW MILL 1 2,084,263.79 |COAL MILL 1 194,946.91 [KILN 1 2.548,460.89 |CEMENT MILL 1 2,926,723.62
SHALE CRUSHER 1 88,302.06 [RAW MILL 2 2,018,673.96 |COAL MILL 2 189,385.23 |KILN 2 5,337,917.21 |CEMENT MILL 2 2,982,130.92
COAL CRUSHER 46,731.45 [RAW MILL 3 2,697,361.52 |COAL MILL 3 6651,885.25 |KILN 3 5,842,635.60 |CEMENT MILL 3 2,864,591.58
COPOUND CRUSHER 1 91,718.86 [RAW MILL 4 2,637.025.56 |COAL MILL 4 630,017.06 |WATER SYSTEM 716,914.06 |[CEMENT MILL 4 2.520,612.73
LIMESTONE CRUSHER 2 68,556.96 |RAW MILL 5 2,604,741.43 |COAL MILL 5 732,368.69 CEMENT MILL 5 2,785,868.51
SHALE CRUSHER 2 217,171.22 |RAW MILL 6 2,717,985.01 |COAL MILL 6 504,197.90 CEMENT MILL 6 4,071,116.34
LIMESTONE CRUSHER3 670,462.62 [RAW MILL 7 3,247,460.10 CEMENT MILL 7 3,159,693.80
COPOUND CRUSHER 2 56,613.10 |[RAW MILL 8 2,758,031.49 PACKING & LOADING 1 777,957.24
TESMITH CRUSHER 1 6.608.07 PACKING & LOADING 2 141,951.91
TESMITH CRUSHER 2 4,758.63
CFBK CRUSHER 300,536.87

TOTAL 1,776,517.69 TOTAL 20,765,562.86 TOTAL 2,892,801.04 TOTAL 14,445,927.76 TOTAL 22,230,646.65

861
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319 -3 YSwams 1WA 22xv 31 2541

RO aldh 22xv

3 2541 Kwh Baht
UNTIAY 1,312,498 3,476,394
Auaus 711,350 1,793,477
fwaw 267,936 525,507
Y8 1,185,004 3,216,236
NOuAAY 1,269,652 3,460,092
lgquiou 238,728 496,716
NINGIAY 243,500 509,471
Ty 186,472 430,366
AULIwU 242,344 515,738
AanY 282,176 584,376
nHAINBY 263,204 548,572
FUNANY 217,060 462,839

wa5 U 6,419,924 16,019,782

1319 ¥4 USuuns 19 9T 22KV 919 6 Peauusn 3l 2542

iAoy mlvfh 22V

1 2542 Kwh Baht
uA3IAN 263,456 539,725
AuAnTug 238,456 495,011
Huwmy 263,524 539,224
WY 310,964 662,395
NOEAINY 203,040 415,435
Uiy 286,816 526,778

WA 1,566,256 3,178,568
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o Y a o Y { a a
i%‘]J‘]meﬂuﬂ’JHJiE]um@inﬂwmﬂuwmﬁﬂuﬁ VTN Burner Uas UININ

1 o 1 1 % a < a
Precalcine Burner ttazdd ldedauany o dseaunsanonsandluaumsangasilsnm

4

anusouldasil
anqgasn NI
Joyandeams
Fuel analysis coal - as fired
A, = Percent ash
Ay = Percent hydrogen
A, = Percent carbon
Ay = Percent nitrogen
A, = Percent oxygen
A = Percent surfur
A, = Percent moisture
= Heat valve

Q

(LWUN Process control ,

Kiln feed analysis (loss

= Percent

]

= Percent

Z

= Percent

o]
@

= Percent

Q
&

Percent

<
(9

= Percent

Z
S

= Percent

7~

= Percent

w1

= Percent

@

O O 0O 0O 0O 0 0o O 0O 0O
Il

= Percent

=

(LLWUN Process control ,

AININY 2542)

free basis)
SiO,
ALO,
Fe,O,
CaO

MgO
Na,O
K,0

2

SO,
ignition loss
moisture

AININY 2542)

line 1
4.57
4.49
60.34
0.91
18.95
0.40
10.50

5615.23

21.75
5.48
341

67.14

0.14

0.36

0.13

0.4

line 2
4.58
4.37
60.29
0.81
18.98
0.42
10.55

5635.42

21.30
5.76
3.47
67.18
1.14
0.14
0.42

0.15

0.44

line 3
5.09
4.29
60.42
0.83
19.01
0.44
11.26

5624.12

21.32
5.53
3.86
67.29
0.92
0.11
0.47

0.14

0.37



Kiln exit gas analysis

Dco,

Dco

Do

2

DN

2

= Percent CO, 40.06
= Percent CO 0.02
= Percent O, 4.26
= Percent N, 55.66

'
v A

(oyamsinvesdiveTun 27 dunan 2542)

Kiln exit gas analysis at cooler stack

Cco

2

0]

2

Bws

= CO, at cooler stack 0
= O, at cooler stack 21
= moisture in air 0

'
v A

(Toyamsinvesdiveiun 27 Funan 2542)

Weight of materials
RM feed = Raw mill feed (ton/h)
553.00
PCfeed = Precalcine feed(ton/h) 22.70
MB feed = Main burner feed(ton/h) 20.10
Wi = Clinker factor 1.59
W, = Kiln output = (RM feed) 327.04
WdF
W = as fired rate = (PC feed + MB feed) 0.1308

W

Cl

(Yo3av0994798910 POLCID DC LINE 1,2and 3 Juf

Kiln dimention

= Kiln length (m) 87

Kiln diameter (m) 5.6

Refractory thickness (mm) 220
= Kiln shell thickess (mm) 30

Polysius,1994)

38.54
0.02
5.68

55.76

20

520.00 540.00

23.80
21.00
1.59
339.62

0.1319

27 AININY 2542)

87

5.6

220
30

201

36.84
0.03
6.59

56.54

22

24.40
21.20
1.59

347.79

0.1311

87
5.6
220

30



Clinker analysis (loss free basis)

(LLWUN Process control , @IHIAN 2542)

Temperature (celsius)

T =

Ex

T

St

T

Cl

TF =

Tc =

T

Percent SiO, 21.70
Percent AlO, 5.08
Percent Fe,O, 3.43
Percent CaO 65.25
Percent MgO 2.39
Percent SO, 0.20
Percent alkalies 0.32
Percent ignition loss 0
Kiln exit gas 281
Cooler stack 262
Clinker at Cooler 105
Coal as fired 65

Temperature of raw meal feed 68

Temperature room 37

(Joyamsdavesdiveiui 27 duian 2542)

N N N N N N N N N
© ) N =N [ EN W %] [

4 4 =4 23 43 =3 = =3 = -
I

N
o

(Yo3yav09%39891n POLCID DC LINE 1,2and 3 Jufl 27 @einy 2542)

Average
Average
Average
Average
Average
Average
Average
Average
Average

Average

kiln
kiln
kiln
kiln
kiln
kiln
kiln
kiln
kiln

kiln

shell , 1% 60
shell , 2™ 189
shell , 3" 213
shell , 4" 282
shell , 5" 282
shell , 6" 185
shell , 7" 233
shell , 8" 284
shell , 9" 191
shell , 10" 209

21.68
5.15
3.42

65.61
1.93
0.25
0.32

278
247
107
60
74

118
139
179
180
142
166
214
187
155
111

22.03
5.16
3.43

66.41
1.71
0.19
0.36

284
233
110
55
63

203
184
168
218
245
335
239
228
248

75

202



Air volumes (standard OOC, 760 mmHg)
\Y = Cooler vent stack (m3/s) 191.76 179.82

C

(ToyamsinvesdiveTun 27 dunan 2542)

Ambient air
Ft = Ambient air temperatuer(O O 35 42

(oyamsiavesdiveTun 27 dunan 2542)

Air in cooler stack (Kg/h)

4 = 4654.44V . 89253543 836959.57

2

(ToyamsinvesdiveTun 27 dumnan 2542)

W = 4654.44Vpa 21508.68 21508.68

4
(Krupp Polysius,1994)

A\ = 4654.44Vco 969054.41 1105615.68

t

(Yo3av094798910 POLCID DC LINE 1,2and 3 Jufl 27 @aniian 2542 )

Total weight of exit gases (Kg/Kg.,)

Wco, = CO,from coal as fired+CO, from feed 0.8347 0.8368
WnH,0 = H,Ofrom coal as fired+H, O from feed 0.0181 0.0185
Wso, = 0.5(SO, from coal as fired) 0.00235 0.0025
WN, = N, from coal as fired 0.7827 0.7777
Wexcees air = €Xcess air 0.4416 0.6779

Radiation on kiln shell

Se = kiln shell surface area (m°) 56.30 56.30
105.55 105.55
112.59 112.59
123.15 123.15
130.19 130.19
140.74 140.74
154.82 154.82
165.37 165.37
182.96 182.96

358.89 358.89

192.66

45

896714.21

32581.08

892513.43

0.8345
0.0171
0.0026
0.7764

0.8497

102.04
117.87
170.65
158.34
119.63
211.12
270.60

84.45
147.78
21112

203
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Heat loss with kiln exit gas (Line 1)

mim Weight of gases from Coal as fired

CO, from Coal as fired 0.03667 A. W,

H,0 from Coal as fired 0.02 A, W,

S,0 from Coal as fired

0.09 A,W,

N

from Coal as fired W, [A, +3.347810.0267A .+ 0.01A¢+ 0.08A,- 0.01A,}]

2

‘ﬁll”l : 100
UNUA co, = 0.03667 (60.34)(0.1308)
= 0.2894
HA@" 4= 0.02 (4.49)(0.1308)
— 0.0117
S,0 = 0.09 (0.40)(0.1308)
= 0.0047
N, = 0.1308[(0.91/100)+3.3478{0.0267(60.34)+0.01(0.40)
+0.08(4.49)-0.01(18.95)} ]

= 0.7827
Subtotal = 0.2894+0.0117+0.0047+0.7827
= 1.0885
excess air = m_(Subtotal)
100
4
14D m = 189(2.0Do,-Dco)

DN,- [1.89(2.0D0,-Dco)]
= 189[2.0(4.26)-0.02]

55.66-[1.89{2.0(4.26)-0.02}]
= 40.573
excess air = (40.573/100)1.0885
= 0.4416



wim Weight of gases from the feed

CO, from feed =

A
o K =

HNUA a =

¥ h 91A  h =

UNUA h =

Y
¥ o

AU i A =

e K, 10 K, =
me K, 10 K, =
1A CO, from feed M0 =

Y
v o

UU CO, from feed =

(140.5K,)(0.44a+0.5216b)
K,/ W,

Wi

g-h

0.01784 C,,
0.0209 C,,
0.01 C,,
0.01 Cg

) (INT,

0.00075 Cy+0.0035 C,,

Subtotal

0.01784(67.14) = 1.1977
0.0209(1.19) = 0.0249
0.01(5.48) = 0.0548
0.01(21.75) = 0.2175
0.01(3.41) = 0.0341
0.00075 (21.75)+ 0.0035(5.48) = 0.0354

1.1977+0.0249+0.0548+0.2175+0.0341+0.0354
1.5644
WL (100)

100 (lOO-CIg)

0.1308(4.57/100) / (100/100-0) = 0.00597
1.5644-0.00597 = 1.5584

Wi

1.59-1.5584 = 0.0316

K,/ W,

0.0316/1.59 = 0.0198

(1+0.5K,)(0.44a+0.5216b)
[1+0.5(0.0198)][0.44(1.1977)+0.5216(0.0249)]
0.5453
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H,O from feed

Y
v o

AU H,0 from feed 321

wim Weight of exit gases

Wco

2

Wexcees air

100W,, W

dF

100-Cm
[100(1.59)/(100-0.4)]-1.59
0.0064

CO, from coal as fired + CO, from feed
0.2894+0.5453 = 0.8347

H,O from coal as fired + H, O from feed
0.0117+0.0064 = 0.0181

0.5(SO, from coal as fired)

0.0023

N, from coal as fired

0.7827

excess air

0.4416
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Heat loss with kiln exit gas (Line 2)

mim Weight of gases from Coal as fired

CO, from Coal as fired 0.03667 A. W,

H,0 from Coal as fired 0.02 A, W,

S,0 from Coal as fired

0.09 A,W,

N

from Coal as fired W, [A, +3.347810.0267A .+ 0.01A¢+ 0.08A,- 0.01A,}]

2

‘ﬁll”l : 100
UNUA co, = 0.03667 (60.29)(0.1319)
= 0.2916
HA@" 4= 0.02 (4.37)(0.1319)
= 0.0115
S,0 = 0.09 (0.42)(0.1319)
= 0.0050
N, = 0.1319[(0.81/100)+3.3478{0.0267(60.29)+0.01(0.42)
+0.08(4.37)-0.01(18.98)} ]
= 0.7777
Subtotal = 0.2916+0.0115+0.0050+0.7777

= 1.0858

excess air m (Subtotal)
100

A
14D m = 189(2.0Do,-Dco)

DN,- [1.89(2.0D0,-Dco)]
= 189[2.0(5.68)-0.02]

55.76-[1.89{2.0(5.68)-0.02}]
= 62.436
excess air = (62.436/100)1.0858
= 0.6779



wim Weight of gases from the feed

CO, from feed =

A
o K =

HNUA a =

¥ h 91A  h =

LNUA h =

Y
v o

AU i A =

e K, 10 K, =
me K, 10 K, =
1A CO, from feed M0 =

Y
v o

UU CO, from feed =

(140.5K,)(0.44a+0.5216b)
K,/ W,

Wi

g-h

0.01784 C,,
0.0209 C,,
0.01 C,,
0.01 Cg

) (INT,

0.00075 Cy+0.0035 C,,

Subtotal

0.01784(67.18) = 1.1984
0.0209(1.14) = 0.0238
0.01(5.76) = 0.0576
0.01(21.30) = 0.2130
0.01(3.47) = 0.0347

0.00075 (21.30)+ 0.0035(5.76) = 0.0361
1.1984+0.0238+0.0576+0.2130+0.0347+0.0361
1.5637
W) (100

100 (lOO-CIg)

0.1319(4.58/100)(100/100-0) = 0.0060
1.5637-0.0060 = 1.5577
Wi

1.59-1.5577 = 0.0322
K,/ W,

0.0322/1.59 = 0.0203

(1+0.5K,)(0.44a+0.5216b)
[1+0.5(0.0203)][0.44(1.1984)+0.5216(0.0238)]
0.5452
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H,O from feed

Y
v o

AU H,0 from feed 321

wim Weight of exit gases

Wco

2

Wexcees air

100W,, W

dF

100-Cm
[100(1.59)/(100-0.44)]-1.59
0.0070

CO, from coal as fired + CO, from feed
0.2916+0.5452 = 0.8368

H,O from coal as fired + H, O from feed
0.0115+0.0070 = 0.0185

0.5(SO, from coal as fired)

0.0025

N, from coal as fired

0.7777

excess air

0.6779
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Heat loss with kiln exit gas (Line 3)

mim Weight of gases from Coal as fired

CO, from Coal as fired 0.03667 A. W,

H,0 from Coal as fired 0.02 A, W,

S,0 from Coal as fired

0.09 A,W,

N

from Coal as fired W, [A, +3.347810.0267A .+ 0.01A¢+ 0.08A,- 0.01A,}]

2

‘ﬁll”l : 100
UNUA Cco = 0.03667 (60.42)(0.1311)
= 0.2904
HA@" 4= 0.02 (4.29)(0.1311)
r 0.0112
S,0 = 0.09 (0.44)(0.1311)
= 0.0052
N, = 0.1311[(0.83/100)+3.3478{0.0267(60.42)+0.01(0.44)
+0.08(4.29)-0.01(19.01)} ]
= 0.7764
Subtotal = 0.2904+0.0112+0.0052+0.7764

= 1.0833

excess air m (Subtotal)
100

A
14D m = 189(2.0Do,-Dco)

DN,- [1.89(2.0Do,-Dco)]
= 189[2.0(6.59)-0.03]

56.54-[1.89{2.0(6.59)-0.03}]
= 78.435
excess air = (78.435/100)1.0833
= 0.8497



wim Weight of gases from the feed

CO, from feed =

A
o K =

HNUA a =

¥ h 91A  h =

LNUA h =

Y
v o

AU i A =

e K, 10 K, =
me K, 10 K, =
1A CO, from feed M0 =

Y
v o

UU CO, from feed =

(140.5K,)(0.44a+0.5216b)
K,/ W,

Wi

g-h

0.01784 C,,
0.0209 C,,
0.01 C,,
0.01 Cg

) (INT,

0.00075 Cy+0.0035 C,,

Subtotal

0.01784(67.29) = 1.2004
0.0209(0.92) = 0.0192
0.01(5.53) = 0.0553
0.01(21.31) = 0.2131
0.01(3.86) = 0.0386

0.00075 (21.31)+ 0.0035(5.53) = 0.0353
1.2004+0.0192+0.0553+0.2131+0.0386+0.0353
1.5620
W) (100

100 (lOO-CIg)

0.1311(5.09/100)(100/100-0) = 0.0067
1.5620-0.0067 = 1.5553
Wi

1.59-1.5553 = 0.0347
K,/ W,

0.0347 /1.59 = 0.0218

(1+0.5K,)(0.44a+0.5216b)
[1+0.5(0.0218)][0.44(1.2004)+0.5216(0.0192)]
0.5441
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H,O from feed

Y
v o

AU H,0 from feed 321

wim Weight of exit gases

Wco

2

Wexcees air

100W,, W

dF

100-Cm
[100(1.59)/(100-0.37)]-1.59
0.0059

CO, from coal as fired + CO, from feed
0.2904+0.5441 = 0.8345

H,O from coal as fired + H, O from feed
0.0112+0.0059 = 0.0171

0.5(SO, from coal as fired)

0.0026

N, from coal as fired

0.7764

excess air

0.8497
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Air flow into cooler discharge (Line 1)

Wt = 4654.44 Vco

1o Veo HAUMINY 748860 m/h %50 208.02m’s (VoyAUDIRINGIIN POLCID DC

LINE 1, U 27 @94¥au 2542)

k4
[

U Wi

4654.44 X 208.02

969054.41 Kg/h

Air flow into cooler discharge (Line 2)

Wt = 4654.44 Vco

1ilo Veo HAWMNY 855166 m/h 130 237.54m’/s (YoyaveefIaea1n POLCID DC

LINE 2, Ju9 27 @9r1ny 2542)

Y
%

SIRY Wi

4654.44 X 237.54

1105615.68 Kg/h

Air flow into cooler discharge (Line 3)

Wt = 4654.44 Vco

1o Veo HAWMAY 690319 m/h %50 191.75m’s (YoyauoIfIne1n POLCID DC

LINE 3, U 27 @94rau 2542)

4
%

U Wi

4654.44 X 191.75

892513.43 Kg/h
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Air flow into primary (Line 1 and 2)

W4 = 4654.44 Vpa

110 Vra NAUNINY 16636 m/h 130 4.62 m'/s (Group Porisius , Projektall
Industriebeuatung Gmbh Technical document volume 19 and 27)

Y
AU Wa

4654.44 X 4.62

21508.68 Kg/h

Air flow into primary (Line 3)

W4 = 4654.44 Vpa

1110 Vpa HAWNINY 25200 m'/h ¥30 7.00 m/s (Group Porisius , Projektall
Industriebeuatung Gmbh Technical document volume 27)

Y
AU Wa

4654.44 X 7.00

32581.08 Kg/h
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Flow at cooler stack Line 1 (standard 0°C, 760 mmHg)

Stack diameter(m)
Cross section area
Pitot tube coefficien

Gas analysis

Average gas temperature

Average differancial pressure

Average static head

[

({oyamsinvesdiveTud

N

71 standard condition

Average static head (absulte)

Vs

< '
ANusvesoIMmameluilaos (m/s)

d = 5.5

A = Td'/4 = 23.758 m’

C = 0.849

0, = 21 ,CO, = 0, Bws = 0
T, = 262°C = 535.15 K

An = 11.602 mmH,O

P = 15.246 mmH,0O

v
=1

27 AIMIAN 2542)

l mmHg = 0.0733514 mmH,O
P = 1.118 mmHg
Pstd = 760 mmHg
Tstd = 273.15 K
P+ Pstd = 1.118+760
Pabs = 761.118

Kp Cp A Ah \/T/( Pabs+Ms)

(Laadud WlvazaANY, 2527)

A
o

Kp

Ms
NYATMs
HNUA

UNUATHI Vs

Y
%

AIUY Vs =
1NV, =
V =

C

UNUAIHI V.

34.97 (m/s) (g/gmol) (mmHg)

K mmH,0)
imiin Turanaveseimanieluldod (g/gmon
28.0+0.16 CO, +0.04 O,

28.0+0.16(0)+0.04(21)

28.84 (g/gmol)

34.97 X 0.849V11.602 X V535.15/(761.118 X 28.84)

15.79 (m/s)

§a51ms lwavesemaluildesii standard condition (m*/s)
(1- Bws) Vs A (Tstd/T) (Pabs/ Pstd)

(1-0) (15.79) (23.758) (273.15/535.15) (761.118/760)

191.76 (m’/s)

465444V,

4654.44 X 191.76

892535.43 Kg/h
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Flow at cooler stack Line 2 (standard 0°C, 760 mmHg)

Stack diameter(m)
Cross section area
Pitot tube coefficien

Gas analysis

Average gas temperature

Average differancial pressure

Average static head

[

({oyamsinvesdiveTud

N

71 standard condition

Average static head (absulte)

Vs

Kp

Ms
NYATMs
HNUA

UNUATHT Vs

Y
%

AIUY Vs =
1NV, =
V =

C

UNUAINI V.

< '
ANusvesoIMmameluilaos (m/s)

d = 5.5

A = Td'/4 = 23.758 m’

G = 0.849

o, = 20 ,CO, = 0, Bws = 0
T, = 247°C = 520.15 K

An = 10.481 mmH,O

P - 16.014 mmH,0

v
=1

27 AIMIAN 2542)

l mmHg = 0.0733514 mmH,O
P = 1.174 mmHg
Pstd = 760 mmHg
Tstd = 273.15 K
P+ Pstd = 1.118+760
Pabs = 761.174

Kp Cp A Ah \/T/( Pabs+Ms)

34.97 (m/s) (g/gmol) (mmHg)

K (mmH,0)
miin Turanaveseimaneluldod (g/gmon
28.0+0.16 CO, +0.04 O,

28.0+0.16(0)+0.04(20)

28.80 (g/gmol)

34.97 X 0.849V10.481 X V520.15/(761.174 X 28.80)

14.806 (m/s)

§as1ms lwavesemaluildesii standard condition (m*/s)
(1- Bws) Vs A (Tstd/T) (Pabs/ Psta)

(1-0) (14.806) (23.758) (273.15/520.15) (761.174/760)

179.82 (m’/s)

4654.44V

4654.44 X 179.82

836959.57 Kg/h
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Flow at cooler stack Line 3 (standard 0°C, 760 mmHg)

Stack diameter(m)
Cross section area
Pitot tube coefficien

Gas analysis

Average gas temperature

Average differancial pressure

Average static head

[

({oyamsinvesdiveTud

N

71 standard condition

Average static head (absulte)

Vs

Kp

Ms
NYATMs
HNUA

UNUATHT Vs

Y
%

AIUY Vs =
1NV, =
V =

C

UNUAINI V.

< '
ANusvesoIMmameluilaos (m/s)

d = 5.5

A = Td'/4 = 23.758 m’

C = 0.849

0, = 20 ,CO, = 0, Bws = 0
T, = 233°C = 506.15 K

An = 11.091 mmH,O

P = 15.842 mmH,0O

v
=1

27 AIMIAN 2542)

l mmHg = 0.0733514 mmH,O
P = 1.162 mmHg
Pstd = 760 mmHg
Tstd = 273.15 K
P+ Pstd = 1.162+760
Pabs = 761.162

Kp Cp A Ah \/T/( Pabs+Ms)

34.97 (m/s) (g/gmol) (mmHg)

K (mmH,0)
miin Turanaveseimaneluldod (g/gmon
28.0+0.16 CO, +0.04 O,

28.0+0.16(0)+0.04(22)

28.88 (g/gmol)

34.97 X 0.849V11.091 X V506.15/(761.162 X 28.88)

15.003 (m/s)

§as1ms lwavesemaluildesii standard condition (m*/s)
(1- Bws) Vs A (Tstd/T) (Pabs/ Psta)

(1-0) (15.003) (23.758) (273.15/506.15) (761.162/760)

192.66 (m’/s)

4654.44V

4654.44 X 192.66

896714.01 Kg/h
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Kiln shell surface area (mz) Line 1 and 2

YAFUHIUUINA19UBI Kiln linel 11AZ line2 L0 = 56 m
AMeT Kiln Autseenidlugig snow 10 $dsli L1 = 32 m
L2 = 6.0 m
L3 = 64 m
L4 = 7.0 m
L5 = 74 m
L6 = 8.0 m
L7 = 8.8 m
L8 = 94 m
L9 = 104 m
L10 = 204 m
1A Kiln shell surface area NNYAT S = [1@o)(Lx)

Y
¥ o

A9 UA1 Kiln shell surface area 3NN

= [1(.6)(3.2) 5630 m’

= [1(5.6)(6.0) = 105.55m’

N

= [1(5.6)(6.4) = 112.59m’

[

= [1G.6)(7.0) = 123.15m’

~

= [1G.6)(7.4) = 130.19m’
= [1(5.6)(8.0) = 140.74 m’

=N

= [1(5.6)(88) = 154.82m’

N

= [1(5.6)(9.4) = 16537 m’
, = [1(5.6)(10.4)
= [1(5.6) (20.4)= 358.89 m’

0

182.96 m’

w2 wn w2 wn . w2 w2 w2 |72



Kiln shell surface area (mz) Line 3
yuaduAUgUINa19UD Kiln line3

{ ] IS ] o 1 1% Y
AIUY1I Kiln ﬁLL‘]JQ’EJE]ﬂ!,‘]J‘L!“]S’N 1UIU 10 "]ﬂﬂﬂﬂﬁ

1A Kiln shell surface area NNFAT

Y
¥ o

A9 UA1 Kiln shell surface area 3NN

LO
L1
L2
L3

L4

[ N [

~

© 0 N =N

721 wn 9] 9] v W 9] 9] 9] 9]

o

5.6
5.8
6.7
9.7
9.0
6.8
12.0
11.8

4.8

8.4
12.0

m

m

[T(Lo) (Lx)
[1(5.6) (5.8)
[1(5.6) (6.7)
[1(5.6) 9.7)
[1(5.6) (9.0
[1(5.6)(6.8)

[1(5.6) (12.0)
[1(5.6)(11.8)

[1(5.6) (4.8)
[1(5.6) (8.4)

[1(5.6) (12.0)
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102.04 m’
117.87 m’
170.65m’
15834 m’
119.63 m’
211.12 m’
207.60 m’

84.45m’
147.78 m’

211.12m’



- Mean specific heat, ¢; (kI/kg °C)

Mean specific heat, ¢y (kI/kg Q)

Mean Specific Heat of Raw Materials (Base: 0°C)

El

e o 3" .. *e 1%

0 100 150 200° 250 300 330 400 430 !_00‘(00 o0 800 %00 1000 1100 1300 1300

Temperature (°C)

d
3R 41 1570 Mean Specific Heat of Raw Materials

Mean Specific Heat of Clinker (Base: 0°C)

b
2
S

EUH ER T T 1 b7

e [ - i = B ¥ |
100 1% 200 250 M0 330 420 500 600 700 830

1000 1100 1200 1300

Temperature (°C)

iﬂﬁ v-2 A5 Mean Specific Heat of Clinker

(D Ba/120%) "5 yway a1ti3ads unagy

(D, N/1v2Y) "2 woay a1f12ads uvagy
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Mean specific heat, ¢; (kJ/kg “E)

Mean specific heat, ¢; (k/kg °C)

221

Mean Specific Heat of F uels (Base: 0°C)

2.0 = 480
1.59 o 0
Bunker “C" oil
1.50 B ::!‘I. i
-k : - L) =
—_— &
L EEE o S
- : : 5
1.60 X Tl B
L H., F
& i [ x>
; T B
L& TR & I"' + 8 G _I:'_:"”n -ﬂ
T Coal at 30 percent vola £l
1 o s Y I 0 Y Y ot =
l- I i e 2
’:l A I ‘:»I;:?!_ ™ 2 - L ; - ¢ ;‘
i == NOTE: For every 5 pércent increase in volatiie [cpme
- - content add 0.09 to ¢,,,. For each 5 percent de- (2]

crease, subtract 0.09 from the ‘spcciﬁi Ilmﬁt,:,‘,,,.a
SRR T TRRETT T
170

|
I 28 X W 30 0 T M0 W 00 MO 120 10 10 120 10

0

Temperature (°C)

7 93 N3 Mean Specific Heat of Fuels

Mean Specific Heat of Exit Gas Components " (Base: 0°C)

(0, M/1eax) “a yvay aifioads uvagy

i R - i
100 130 200 20 30 I 400 430 300 350 630 650 00 750 B30 ESD 900

Temperature (°C)

3UN ¥4 03 Mean Specific Heat of Exit Gas Components



/?' = kJ/hm?°C

Mean specific heat, ¢; (kJ/kg °c)

Heat Transfer Coefficients for Heat Loss on Kiln Shell

Shell temperature (°C)

o
i‘l.h'l 9-5 15 Heat Transfer Coefficients of Heat Loss on Kiln Shell

Mean Specific Heat of Water Vapor (Base: 0°C)

30 e 1% 00 230 300 JM0 400 430 300 330 600 630 00 730 800 #s0 !

Tempercrure (°C)

zﬂﬁ v-6 N5 Mean Specific Heat of Water Vapor
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TPl Polene — Line 1 POLCID DC
Clinker Transport & Coal Crusher
'
Min  77°C 7T 234% 1% 7% 237% 139°c 101%| 1% 0%
Ave  209°C| 191%| 284%| 2:3% 185 | 282°%| 282%| 213%| 189% 60
Max  294°%C| 294%| 3| 299% 251 | am1% 355'1: 267°Cc| 287%| 207%

Zone 1 Zone 2

|

Zaneﬂ Zone 4 Zone 5 | Zone B ] Zone %%azﬂneq Z?ge.
7Om 60m 50m l-ﬂm “fDm "ﬂr 101h Om

0 IR

[

T T Th

WEHL

Il WUUUUUDUUUUUUUUUUUUUUUJ

iﬂﬁ 9-7 n51% Radiation Kiln Shell Line 1
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TP Polene — Line 2 POLCID DC
Clinker Cooler & Transport

e
Min  30°C 93% | 13:%| 130%| 102% 93%¢ 60%C
ave 11°%| 1s5%| 187%| 214%| 166 139%; | 118%
Max 185°%c| 203%| =240%| 265%C| 265%C 185% | 180%
7 9 Zone
Zone 1 Zone 2 Zone 3 Zone 4 Zone 5 | Zone B | Zone 7|Zone B |Zone 10
70m G0m B0m 401

3UN ¥-8 nN319 Radiation Kiln Shell Line 2
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ulgminlon o wwd

TPl Polene — Line 3 Poleid DC
Clinker Cooler & Transport
=4

Min| Ozc 144%| 1357 113°% 226%| 144 167°%] 150°0 113%| 94%
fy 75°C| 248 2233{: 239°C| 335°C| 245%| 218% 168°C 184°%| 203
May 260°C 260%| 3057 353°% 378°C| 318%| 316°% 209°% 249%| 282%

i
J ~
\ (.l’ ( |/ f’ s -/ //
\ {4 e
90m 80m 7Cm 60m 50m 40m 30m 20m 10m Cm

| NBF AU Mo J VIO qilfdf]| | |

391 ¥-9 n31¥ Radiation Kiln Shell Line 3



UszifiuanugadaiosnniSinaemedigszuy

Line MSHaaN 1

226

ANAIIUANUTOUVDINTUHU(Heat Value) = 5,615 Kcal / Kg,,
FINDIUNU = 1,050 Baht / Ton coal
Excees air 404 Kiln Line 113WAA7 1 = 30.40 Kcal / Kg,,
TUAPURIVIAY 2542 LineMsHandi 1 ¥MINAA Clinker 14 = 230,728 Ton
FINNEINUANNTOUVDIOUHY (Heat Price) 1 1Y = 1050
5,615

=0.000187 Baht / Kcal

mmqﬂgn,?mﬁ!ﬁ@mﬂ Excees air = 0.000187 X 30.40 X 230,728 X 1000

]
S A

Y 4 1
aaiuANUgaAsNiAaTuYeI Kiln Line Mwand 1

Line M3IKaAN 2

AMNFINUANYTDUVDIDUT U (Heat Value)

FIDIUNY

Excees air Y09 Kiln Line MSHAAN 2

vy

1,311,363 Baht

5,635 Kcal / Kg. .,
1,050 Baht / Ton coal

45.98 Kcal / Kg.,.

Tu@oudanay 2542 LineM3wanh 2 $1n15Waa Clinker 18 = 215,159 Ton
FINNEINUANNTOUVDIOUTY (Heat Price) 1 M1 = 1050
5,635
= 0.0001863 Baht / Kcal
mmqmﬁmﬁgﬁﬂmﬂ Excees air = 0.0001863 X 45.98 X 215,159 X 1000

i
a A

Y E4 v
AU TeNNATUYDI Kiln  Line MIHAAT 1

Line M35KaaN 3

AMNFINUANYSDUVDIDUT U (Heat Value)

31D IUHAY

=

Excees air Y04 Kiln Line NMSHAATN 2

1,843,418 Baht

5,624 Kcal / Kg.
1,050 Baht / Ton coal

59.12 Kcal / Kg,

TuApuUAIIAY 2542 LineMIHanh 2 M1MINaa Clinker 1@ = 177,843 Ton
FINNEINUANNTOUVDIOIUTY (Heat Price) 1 M1 = 1050
5,624
= 0.0001867 Baht / Kcal
AMugRTiiae1n Excees air = 0.0001867 X 59.12 X 177,843 X 1000

i
a A

Y 9 ]
AIUANUFYTNNATUYDI Kiln  Line MIHAAT 3 = 1,962,977 Baht
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8. Tnsemssaised mudinmdsenIndh

1. Insensihau§euumia Chiller

2. TassmsamaeseuomaAneuendngszuy Kin

3. Tassmmhamdeundunidimi

4. Tasansasenudensdr Inavemdsamnanudou

o luszninduiiung

5. TnssmsAnyINISN Waste Material 3ihuiomas

1. Tassmysaisantlsznda Mussahelueimns

og lusznindutiung

2. Tasansasasina ez uuYuemeazIaa N

3. Tnssnsn/Aoumaen Mumsahadhsiiassindamgs

' 4 o
NAUNUHADAINTNTITA

A "
4, Tassmsaamnggdeveuniealsunmalasmaniunu

gungiiies

4 o 4 4
5. Inssnssasantsendmir luiunuazeins

6. Tnsansdsznduiuimsseniandsam

1. Tasenmdfudyudumadusovesnsiiudngiu Timane

og lusznineduiiums

2 Tasmstsendminiuvessoiu-daminans lugasnanin

227



<
ANTNN A-2

wansantiuauInsanisUszndandaau  Crusher
R vazidua namalszndandaa (@DIADN)
FUANAINY 14U (M) yaf (Um)
1 ann1IMunIesins Compound inl¥ Clinker Tnun13@nKIM Chutc Emergency T aglusznin
) AUUNII
2 anm ¥ 1oRndamniniunnma Transportation 30 85#4 1Ay 213UMT Run s 68,099.00 715,037.00
Limestone Line Il foed H1M Long belt conveyor a3 Mixing bed II $93z8:N19INNTH fns/moau um
mileasuda Limestone Crusher Line Il vxilszvzmianmisvucialndnir Limestone Crusher
Line II 3audivaWuazifloandulizais 6 Km.
3 Coal crusher N@HI0FTUMUIYUNS Material W Trsar ve Idanidt Coal hopper 1nBA31 s aglusznin
uazdeiioaynn: Meann1s Stat-Stop ndosinauaztiiiudemaveasovuds gutiums
4 wdswinlas Sequence N3 Start & Stop Long belt Conveyor Limestone Crusher Line I1I I 16,298 25,015.00
(oan Idle time N13@W Belt conveyor Kwhr/fou uIn
AN a3 wansdniivauTasanslszndandaanu Inhouse
Ay : DR wam1lszniandsnu @eow) >
' FUANAINY TIUIU (BH) Yo (um)
i YszndandanuiiinmaiaTnsmsanswauvasa‘ilsnin Fluorescent 36 Watts Tvivh 7,496.16 14,992.32
kwh
2 Pszndandanuidfmadn TnomsaninnuvasnlunisTnumasn Ivyiin Fluorescent vl 29,805.84 44,708.76
36 watt. kwh. / Mo

8¢¢



A139N A-4 pamsautiuuIasensUsendanasay Coal Mill

ddui 3D nansszndanasnu (Aeideu)
FawANY | 119U (i) | yos (um)
L [Usudgeitnsdumiiiuan lundeguiniumnn@unu@u Boiler yodwilu 1 asde 2 mwdou | iudia 56,147
e 6,070 dAs
Wi 162,320
40,580 dA3
2 |59 Pet Coke mamfusuiiudisasdau 90: 10 slinfevadwannsalszniaidh Twlth oglusznin
Autiums
3 |iFemdsdiitisiagn wie iy By product 1wy v | egluszning
- Taomniminfundeduiirunis 1fauiidestwindunalmiviuaumumsdiiads Autiums
awsavszuiminfum1@indoussaina 2400 as /ifeu
- Taomsaaudadeily unzgunsalms Load viviudiuidy
4 |dszwdamdsou Mihszuunasadn Tasmsaeundasnainis Ja da awnguituiildou Inlih 4272 Kwh | 7,260.00
14 Coal mill
s |msléiFemasaign LCO (Light cycle oil) wwmniniudadi Co: plant anuieu 15,750 a5 | 15,750.00

6¢¢



a15af a5 HamsAuTuauTasamsUsendandeau Kiln

GRLLT 1vazidun HamIdszndandsau (deidon)
yHANG Y TIHIU (ML) yaf1 (um)

1 1§11{252@n301MvD9 Clinker Cooler Line 3 (MBAAKANTZNUIINNIIMA Overheating T
waziomiszinamanan TnonisniunalTins: Cooling air Aowdhgszuy WY oglusznin
1321704 700,000 AU, /¥, 7 Feed Uszains 570 v/ wu. nufeu Autiuns

2 | Uful3a Air sealing 99 Kiln Plant Line 1 (Rofloariu Fault air $2'marhgszuy Tauns anadeu 6,008.18 863,330
a1veeuiednals fudenaumhulavig q (million kcal)

3 1§u1l{e Air sealing 484 Kiln Plant Line 2 N0l Fault air '.‘f"':'lwat'ﬁ'uj::uu Thuns anuiou 6,943.44 997,815
ainmeuazious: fudenmanulawsin q (million kcal)

4 Uiuiqs Air sealing 494 Kiln Plant Line 3 tafloafiu Fault air 32 Imavhigszuy Tnoms anufen 2,301.76 330,745
astouazuldous Sudenmumhiuaumiig q (million kcal)

5 wauunaansvinuves Clinker cooler EP. fresh air fan (1L1M349, 1ILIM350) #i Inivla 25,920 38,527.49
Kiln Plant Line 1 KWh

6 /8 vuin)ainisviees Clinker cooler EP. frosh air fan (2L1M349, 2L1M350) 7 nivn 25,920 38,527.49
Kiln Plant Line 2 kWh

7 Wavuin/ain13¥191ve4 Clinker cooler EP. fresh air fan (3L1M349, 3L1M350) 71 vt 25,920 38,527.49
Xiln Plant Line'3 KWh

8 anns@undainaiana lunsdiingg Shutdown kiln Trs aglusening

| AUUNT

9 Yszndandsnubiihszuuumenin Tnonsniuqunisdlada vaea TWuereaig Tvivhs 18,891 32,110
Kiln Plant ¥4 3 Line KWh

0€e



A15190 -6 HaMIANHNU TATINISUTENIANSIY Cement

drdui TazIdUA HaNsUsTMdANaI (ADiAou)
giawaam | $1uu (miw) | yami (uan)

1 [wAsunnudwesmenudidivs Clinker # Cement mill Inlh 11,500 Kwh 19,580

2 |wavuyadvdvsiuyfulu Bag filter Y99 SEPOL 910UUY Rotary air lock [1MIYY Double flap I 1,060 Kwh 1,800
onandsemnInih

3 |Uszndandan Muasadin Taemse-dla vaoa Iuasaismun e auvesfiuiia Tvivh 4,923 Kwh 8,300

4 |anfinaugaoimelurios Comp house I :1nifin 18 2 mde 12 @ unsdamsumsnhiunseser|  nsh 17,280 Kwh 29,376
Wiinwd 1 afe/dland Wedmnanusueimametuie Comp Iiflunananeana

5 |iusuiBusvos Vibration feeder V09N Load clinker line 3 1WAy Capacity Tumsshoyu Ivih 500 Kwh 1,000
1INIAY 240 vh iy 280 vh

6 - udlunazuew Chute ¥093¥UUAUAYY Gypsum / Limestone 990 Compound Crusher §aga Binl 1 oy luszning

Hoaumisgadumoluszuy AT

- ﬁﬂﬁ"amlnsnf Level max 151991 chute Gypsum / Limestone 1ag Clinker rﬁm’lnaﬁu
Material dueenvInszuvdRvalefl Clinker, Limestone AovIgjuigad

- fmsufly program 18 nlefidualuds Bin clinker ynds onanas 90% Tinga
M3MaUUes belt M158 , M 160 (fofloay Clinker YUY bin

Lee



A5 NN A-7 wamsA iU Iasamslsendandeay Raw mill

ddui 310021900 nam3lszndanasnu (@eiRou)
FHANGWM | $1m9u (Mae) | yasr (1)
I |USuannzmsi@y Raw mill 7 ieanySinmide i Tl 70,000 104,048.00
Kwh
2 |apAmdsenIives EP fan Raw mill 5 Tl agluszning
AU
3 |Uszndandean uamsaiieuione nts z-12 002 z-10 ves Raw mill plant fine 1 2 uag 3 Tl 4717 8,019
| Tasmsnldeundasnanluns da-Ta awnguituitidou Kwh

e



= - a a .
A NN A-8  wamsAntuuInsansdszndandssy Packing

19y uazidu wamIlszndandany (deifiou)
FHANAITY U (WUIY) yaf1 (um)
1 unNIENN1IHUYA Bag Cutter 1M3 operate YA Roto Packer # Packing plant Il Trida 8,763.80 13,145.70
2 kwhr. / OU
2 | ann@In13MU Cleaning fan 1113 Operate Roto Packer 71 Packing Plant I it 44,330.73 66,496.10
_ kwhr / Moy
3 mizveamiaie Wueeeriudinsluens samsumenitennmasniifh wizves Tl aglusznin
MWuesndiindh 1 m” szaanaen i nlszaie 6 vaon (36 watt) \ Autiunis
4 dounlofiand Level control 48 Central bin T Silo 1-6 910 90% 13 80 - 100% Trivdi 18,735 28,102.50
kwh. / 8w
5 Usvaanszier'lnfh (Amp) vesynuomes Bag filter ¥8aMIN Roto packer VINWN 35-36 v aglusening
Amp @8 33.34 Amp Roto packer line 1-9 0.6 kw /ine= 5.4 kw. Autiums
6 Cooling fan 83 Compressor Room i Packing plant I SWanan 8 72 i 16,268.80 24,403.20
kwh. / 919U
AN A-9  mansAniiuauTasenslszndandenu Utility
CRLST Nuvaz®on wanslszidandenu @edew)
FUANAIIY 1w (M) yam (um)
1 ainieth Recycle ormih@oninnissszden 19 1h 3,385.94 40,631.28
2 anffnamaon W lunasTny uazAnsaningidn - In sz T Wfdlndlednls I 16.704 24387
kwh VN / e

€ee



< - o w
AN A-10  pamsANTUIIU IATIMIUsENIANAsY Dry Motra

dy Nuazidun wamsdszndandaay Feidew)
Fliandu MU (ML) yam (um)
1 aammuumummiﬂnmhtmmiaqﬁ'uﬁmEa}mmumm:ﬁnﬁum Recycle (14 Tl 25995 37,952.70
U Tﬂumnhﬁw'juﬁ:i'lu Waste Material 11nin3pet0iunondy (Aggregate crusher) 1¢ kwh.
dwingRudmivTsafufonsidr§egy Dry mortar plant
Fadiuiudufinng 3/16°- 0 ydsninndauendmividduiagiy Wi waediu
unnua¥innadesa e Wonse Recyde ngay fodlums Precrushing u1riou
€YU Grinding
Ihintuuinainldou s,e6s du/dou munsoilssvndanmasnu nfims ey
Auianasiumalendanu 3 kwh/awluda
2 | Snwiidunosiuiu uazdarimasnmqunesiufui\#iiu Rew matedal 1 Vi 35,516.75 230,148.54
ang
3 | #n Heater Code 1.06.7, 1.06.8.1 (@x 1.06.8.2 Tuvas Sundesing vl ogluszning
Autiumg
4 | By pass iu Silo 1.17 Tasen@nn3l¥ Rotary Feeder 2.07.1 #a1¥riida iy 7.5 Kw. 1nvh agluszning
Tuvaiziiumniesing ' ANtums
5 | dszndandsau s uuuaeede Tnsnmsansinuvaen Mluas Tnamdeansnou ¥ 3,028.80 4,422.05
DRRIGHY kwh/ fou
6 aldnanlaanislday Compression Air 11 Air Areation Maera Material e q dums Inivh - -
%31 Fluied Slide 1nu

vee



: ‘..‘Uf' 77 Y
HANIUITHIANAINU (ADIADY)

dny vavidua
- o 1] L
FHANAINY U (HHY) yam (Um)
v ¥ v

7 wauanlainis1$hiniufl Bumer voe Sand Dryer M/C wlshiiuiinaeani@lndfveiu yiniu oglusznin

imnnszniann AntuMg

v o
8 | UiuulasugasnisndayuBund Dry Mortar 11nm31% Cement Type 1 uilu Mixed 1
; J : i M . THIN
Cement #aldvuiudaummiosas vinlwand Tusmaftundosinaienoitguas oluszni
: 3 ANHUNS
19 il Aty

gee



J - s o
MINNA-11 gaprsduiiuamIassmatsendandsanliih

TEUEIMAUHUNT Ruamu mamylizndandsnu (oiden)
aduit nuaibua 3 utuae (um) ¥iln dmu yam
aeuAa) | (douma.) nitaam (i) ()
1 ﬂ:uqumsﬁ‘!n-‘ilmn’s‘mﬂi‘nmmaﬁn*tm: SUBSTATION .. 2542 lagiiu g Tith 59,501 94,297

neulfnlya
RImsd@lanTosliuomalindoshamntonua Tavesi
dal5uRagungil (THERMOSTATE) WhiAmuqumsiladla
infoalfuomamugangine 1y
wital iy
¥ hmsaamnhaunienliusmmningy Tasiavh
maunguarhauvsunienfuemmlsziuiou Tasht
winnulilfhne dudarugumsila-ila Tasusndnyazms
A 18Eeil '
- infeafuemadl 4 wios himsidla 3 inoe Ta 1 indos
Z61/3 EP. RAW MILL SUBSTATION
Z65/2 COOLER SUBSTATION
- in¥paliueimad ¢ inFos yhmside 2 indes a2 ndoa 7
Z65/3 COOLER SUBSTATION
- infenlfuemad 5 iwdes hmsida 2 ndos Tn 3 indos it

Z60/2 RAW MILL SUBSTATION

9ee



a d
M3InnzHnNUANlUMIaInUUedlnsIMs

Tasamsilszrganasnuriyleny Raw mill

Tasamsn 1 Tasamsaaamasau liwes Raw mil fan 5

dy a 3 ] Y o ' @ dy
ﬂﬁ569@1!LL§$G]@WNIW?J%31“]W]§W‘c’ﬂﬂiﬁN ] AU

MIaU Auumsdadene Hot gas ielSullgeszuumaivesanion

1) Transportation cost

2) Machine cost

3) Material and spare part cost

4) Man power

Total cost

v Q/ dy
PATINDNDUUNY (BNT1ABNLUY Interest rest) DF

232,000 UM
21,450 UM
343,300 UM
92,300 UIN
689,050 UMN
= 12

237

%

(@MINNUAULATIUMIHAUUATHTNIUAZTIANUKIHIAN M UAA Discount rate

voslszmea lne' 139 12%)

[

AU

1.

k4
v

Tasams oz e Idiihune = 7 1l
(MUKANVOININAUATUYATINATINILAHUADIYIATINIIMIAY 7 1)
aldaedetllumsasrudauazud lu = 5,200 v /3
waneuunui 1d5uezalsendan Tuih 14 = 137,280 v /Y
u hmstszdiulasems
528zAUNY ( Payback Period )
i | mawmu | mlsielu Usznams | wanouuny
M35 | wamouuny | 91nlATIms
(un) (Un) (Un) (un)
1 689,050 5,200 137,280 132,780
2 5,200 137,280 132,780
3 5,200 137,280 132,780
4 5,200 137,280 132,780
5 5,200 137,280 132,780
6 5,200 137,280 132,780
7 5,200 137,280 132,780
33U 689,050 36,400 960,960 931,460




szaznanlumsfiunu = 689,050

132,780

& a

2. yamilegugniueslnsanis (Net Present Value 3o NPV)

a ]

238

51 3 1hou

NPV = PV 484 Haaauunu — PV ved i l4ae
gl ml41e 11370 DF PV dszanmms | DF PV
RUAINY | ANg5A1 12% Mldte | wanouunu | 12% | waAouuNy
(V) (un) (V) ) ) (V)
1 689,050 5,200 694,250 0.893 619,965 137,280 0.893 122,591
2 - 5,200 5,200 0.797 4,144 137,280 0.797 109,412
3 - 5,200 5,200 0.712 3,702 137,280 0.712 97,743
4 - 5,200 5,200 0.636 3,307 137,280 0.636 87,310
5 - 5,200 5,200 0.567 2,948 137,280 0.567 77,838
6 - 5,200 5,200 0.507 2,636 137,280 0.507 69,601
7 - 5,200 5,200 0.452 2,350 137,280 0.452 62,051
U 36,400 528,700 5 -
689,050 639,054 960,960 626,546
NPV = 626,546 — 639,054 = -12,509

3. dandIuNanouUNUARAUNY B/C (Benefit-Cost Ratio)

4,

= 0.98

B/C = PV 99 #aaouLny
PV vod mldie
B/C = 626,546
639,054
BATIAIUNANDVUNUVBI IATINIT IRR (Internal Rate of Return)
IRR = Sasrdauaaiild PV vee mamouuny = PV veq mldee
IRR = Sasrdauaaim I NPV T 0
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gl M l41e ml¥e  |[Uszanams | waneuunu | DF PV DF PV

Ruamu | ahgesnm 59U HAADLUNU | gnd 10% | wamouuny | 12% |Hapeuuny
@m) (11M) @m) @m) 11M) (11M) @)
1 689,050 694,250 137,280 -556,9701  0.909 -506,286( 0.893 -497,374
5,200

2 - 5,200 5200 137,280 132,080  0.826 109,098| 0.797| 105,268
3 - 5,200 5,200 137,280 132,080 0.751 99,192 0.712 94,041
4 - 5,200 5,200 137,280 132,080 0.683 90,211 0.636 84,003
5 - 5,200 5,200 137,280 132,080 0.621 82,022 0.567 74,889
6 - 5,200 5,200 137,280 132,080 0.564 74,493 0.507 66,965
7 - 5,200 5200{ 137,280 132,080| 0.513 67,757|  0.452 59,700
59 689,050 36,400 725450] 960,960  235510] - 16,487| - -12,509

1 IRR 1agdF Interpolation

IRR = 10+ (12-10) X 16487 11.14
16487-(-12509)

ajiwanmstsziiulaganis

srezna lumsauny = 51 3 1hou
NPV = -12,509
B/C = 0.98
IRR = 11.14

A1 NPV fig@aan A1 B/C iimiesndl 1 wazal IRR Hesndndasiaivaaihvuien
Y @ oa.ll gd 19 o
Apams) saiuTasamsiudsiduiumsasnu
Tasamsn 2 Tasamsdsuannemsdy Raw mil 7 teaadSuaside i
o A 3 o A o’g‘ .
msaanulumsduiuanuszilumsdsunlasuanzmsanlsgimely mil
{ ) [ I { L= ] 4 g’ I
myaamnuinimslsvilyeezdlumanlasunetlaanlsaimngizvmna 8 mm wuiluy
o Y] o c’gl 1 o [ Y @ :Il 1w 4
VA 10 mm NI 7 2 1aanlsdiinge 1 Waunnu 40 UIn aatiumraalsd
oa' Qa: Y 9 o a o o Y
nmuamny 280 v lgussnumeuenlumsduiumssiudy 2 au iimsud ly
v v v Y
Uszna 6 $27u9 A1 lumsduiuayny 160 1M/ Al A9UASIIIHLA
9 Y
iy 320 1 daiusaum lgieluasyuduiumsiaruaminy 600 UM
AN Yo A A o Y { o w
nah ldsuensanuquanmemauniedns Idaruaaiae luihues

Motor main drive adl@iszanar 70,000 Kwh /9oy deagiildannsailseudan v
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=W

< ' P [ 1
ildszunm 104,048 vn /e azmn Idmatlse Temin lasuliannnnimsasnuun

FY = A [ 3 dyd Y 1w °o. A
uazﬂzﬂunuiuszﬂznmmm 1 maumuﬂmqmiumﬂumﬂumﬁamu"lumimmumi

Tasamsn 3 Iasamsisevdauaaaineausnaeinsneluriieay Raw mill

myasu  lulimsasu

wan lasuaunsodszrdandanunile 4,717 kwh/@ou arlnihlu

Y
v A

a s 1A [ | 1 1 {
nszvIUMIKanuTmuaegNiszanm 1.7 v/ Kwh auiudaadiumldaeiannso

[ < 1 P [ 1 1
dszndald 8,019 v/ wou swfulaiwalsz Tesin 1dsuiiannnniimsasmuinn

14
% ' v

wiudeguanumsasmulumsduiums

(3

Tasamsilszriganasanuviileany Coal mill

9

Tasamsn 1 Tasamsdsualgaismsguaiium

= A 3 o ax o
msaanu Widimsamuiesnniumslsulgitmaieu

=

Ha 1Ay msﬂ%’mliqﬁ%miﬁjuﬁywﬁuzmmmﬁnmm?m Boiler naYuilu 1 a4
donan 2 dlaw sl¥aunsoanlSinaniviufisaldszna 6,070 anssdon Aailum
IaeRszndaldlszina 56,147 1midou wag Tnsamsdananainsnand3inanh
Tuaniglszana 40580 ansadou aadumlFiiofiseudaldlssina 162,320 v/

A oy @ 9 Y I a (Y [~ % 1 1 1
U LlazlﬂllumWﬁHJTii‘lcl‘]NWuhlﬂlﬂUﬂﬂ@]llﬂJLﬂﬂﬂ13LL"1NS5]'JQﬂﬁuﬂWﬂiuﬂ@ﬁQ-ﬂWG

A o w dy a Aq ¥ Y <3 dy a
Iﬂi\?ﬂ'ﬁ‘ﬂ 2 Iﬂ5\1ﬂ'liu']'J'G'T@]‘LGH’E]!‘W'GQT]i%\?WULLﬁ'J?J'IL‘]JH!‘H@LWﬁQ

9 dy a 9y 9
MINNU 1. @399A Load IOINAY IFIULED

Machine cost = 7,570 UIMN
Material cost = 14,570 YN
Man power = 4,480 UMN

Total cost = 26,620 UIMN
9 1 dy a g

2. ﬁ"iNi]‘ﬂfﬂmlﬂf’ﬂlWﬁNHﬂWﬂlm
Transportation cost = 12,375 UM
Machine cost = 12,563 YN

Material cost = 31,822 UIMN
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Man power = 8,210 UMN

Total cost = 64,970 UIMN

Fusaw Total cost Hawua = 91,590 1N
AT INANDULNY (5ﬁi1ﬂflﬂlﬁﬁl Interest rest) DF = 12 %

(@MINNUABLNITUMINAUUATHTNIAS TIANUNITIATIHUAAT Discount rate

voalszmea lne' 130 12%)

Tasenafazldonidifuna = 7 1
(MUNANUBINTNAAUATUYATINNTINILA M UADIY IATIManY 7 1))
mldeaeillumsiigesnm = 48,00 TRV
(T@ﬂﬁuﬁwmiﬂqﬁﬂyﬂﬁlm"am)

wanouLNLAIds Uz ssndasminfunld = 34,000 /9

Y
[ Y

g nmsdseuulasams

1. 3zegAuNY ( Payback Period)

i | eamu | mldaelu Uszmnams | #anauuny
M3 | wasouuny | 91nlAsans
(un) (Un) (Un) (un)
1 91,590 34,000 34,000
2 4,800 34,000 29,200
3 4,800 34,000 29,200
4 4,800 34,000 29,200
5 4,800 34,000 29,200
6 4,800 34,000 29,200
7 4,800 34,000 29,200
3 91,590 28,800 238,000 209,200
szozna lumsaunu = 34,000+ 57,590 = 33

29,200



& a

2. yamilegugniueslnsans (Net Present Value #3o NPV)

a a
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NPV = PV 484 Haaauuny — PV ved i l4ae
gl GRIGARTY 141830 DF PV Uszanmms | DF PV
RUAINY | A5 12% Mmldte | wamouunu | 12% | waAouuNY
(1m) (W) Wwm) Wwm) (wm) wm)
1 91,590 - 0.893 81,790 34,000 0.893 30,362
91,590
2 - 4,800 0.797 3,826 29,200 0.797 23,272
4,800
3 - 4,800 0.712 3,418 29,200 0.712 20,790
4,800
4 - 4,800 0.636 3,053 29,200 0.636 18,571
4,800
5 - 4,800 0.567 2,722 29,200 0.567 16,556
4,800
6 - 4,800 0.507 2,434 29,200 0.507 14,804
4,800
7 - 4,800 0.452 2,170 29,200 0.452 13,198
4,800
59U - -
91,590 28,800 120,390 99,411 209,200 137,555
NPV = 137,555 — 99,411 = 38,145

3. daTIEIUNARDUUNUABAUNU B/C (Benefit-Cost Ratio)

B/C

B/C

IRR
IRR

= PV 194 a0 UUNU

PV 404 a1 lgae

137,555

99,411

[ ] { o Y 1 Y
ons1auaani 1y PV vo9 maneutny = PV 409 A1 lgae

= 1.38

AT IFIUNANDVLNUVDIIATINT IRR (Internal Rate of Return)

dasraranniin i NPV fiaiiny 0
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1 aldie mldie  [Uszanwms | wamouunu | DF PV DF PV
Juaaqu | mihgesnm 59 pamoUuNu | gnd 10% | mamouuny | 12% |Hagouunu
(M) (1) (1) (1) (1) (1) (1)
1 - 91,590 34,0000 -57,590| 0.741 42,674 0714 41,119
91,590
2 - 4,800 4,800 29,200 24,400 0.549 13,306| 0.510] 12,444
3 - 4,800 4,800 29,200 24,400 0.406 9,906| 0.364 8,882
4 - 4,800 4,300 29,200 24,400 0.301 7,344 0260 6,344
5 - 4,800 4,800 29,200 24,400  0.223 5441|  0.186 4,538
6 - 4,800 4,800 29,200 24,400 0.165 4,026) 0.133 3,245
7 - 4,800 4,800 29,200 24,400 0.122 2,977| 0.095 2318
59U 120,390 209,200 88,810 16| - -3,348
91,590 28,800
1 IRR 1agdF Interpolation
IRR = 35+(40-35) X 416 = 35.55
416-(-3,348)
ajwanmstsziiulasans
srezna lumsauny = 31
NPV = 38,145
B/C = 1.38
IRR = 35.55

1 1 J J 1 1 1w Y]
a1 NPV Ianduuin m B/C IMUINN 1 aza1 IRR ‘JJ"Iﬂﬂ'J']@ﬁi']ﬂﬂﬁ'lNﬁ@ﬂ‘ULlﬂu(L‘ﬂ']

9
9 1

v 9
WedeIns) aatiulasamstiduainumsasmu
Tasams 3 msdszndandsaulihlussuunesain Tasmsulasunilasna
£ v
Wa-Uamunguivui I
msamu lufimsasuilesnnldmsdiunldsuszuude-tassunuasaing
' dy Aq ¥ 13 Y
muudaz iU Iimanganiums 146
paunu 1850 nmsdsuliesdinanaunsasisdsgudanmsldndeau i

&5z 4272 Kwh aadlualdaenlseudaladszunm 7260 11 / hou
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] Y Y
Tnseamsh 4 msldFemas LCO (Light Cycle oil) Munusiniudma

o Y <} g’ v A 09.1} A o A Sldy a
MIANY MM Tank thuiuiudesananyaiieimsalasuun lssemas
[ @ I 1 1 1w 1w 4
LCO 14 Man power 4 au flunar 3 Tu dlumldiieminy 1,920 vm aridaginsal
9 9
MY 2,000 1M FIUMIAINUINTYU 3,920 1N
AN Yo [l [V 9 Y Y Y
HampuUNUN 15U szaelszndamidniennwasauanuiou lalszunm

[ 09.:’ [ ' ! < 1
15,750 v /1@eu saiuIasaimsaenanazdunulalunainsias wiies 1 Hou Taqua

AUMTAINY

Tasansn 5 m3sld Petroleum Coke Wauldiuaiuiiu

Y
[ 1 1 o (% 9
TasamstideegluszrnehmsAnyianbuznmsldauves Petroleum Coke

[ [ a v all Yo a 9
fuauiiy gl ldduiiums leau
Tasamsdszrganasnuuun Kin

Tnsamsn 1 mslsulgalsz@nsnmmaes Clinker Cooler line3

4
Tasamstideeglusgnieimsdnyuezdszdivanudiuly1dlumssnlg

a a 4 [ v Al Yo A
ﬂﬁzawﬁmwmmm%wm ENiJulﬂﬂHuuﬂﬁ

Tasems 2 m31l5uil3e Airsealing ¥e3 Kiln plant line 1 2 uaz 3 reiloq
M Fault air 191gszu
< g o ¥ ' . I .
My Tasamstvzdlumsdisamiu)auais 9 ¥e3 Kin Plant 119 3 line
{ < { 1 [~ o a ] a
Tasmsnsnaeuuazlasulszmnureniyane q myasnuazidluduiums liaaunaiin
° . o Aa { IS o <
1IN 6 A (line ag 2 aw) autumsasvaevvazlagwilunal 10 W uazdsznu
[ v A 3 OSJ‘ . !
FonuLIAa N o nuARuMIaIURINa 35,000 U / line (AS99114 18,000 1N LAz
[ 4 ] us.:} I 1 9 us.:} (Y
adagginial 17,000 Linydaiusilumlgaslumsasmuianuaminy 105,000 U

o = < A ~ 1 o
waneuuNY 1NMIUTulgensasutazlasulsanuyeninganie o e
1% Kiln plant line Mmswaan 1 Usgndandanuanudonld 863,330 11/ hou Tuaiu

Y93 Kiln plant line Mswanh 2 Ysendandanunnudounld 997,815 11n/ hieu uay
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v 4
Kiln plant line Mm3waan 3 Usendandanuanudonld 330,745 110/ heu datiu

[ J { < 1w
Tasamsaananazdunu 1dlunainsasuiies 1 @eu Tquartumsaany

Tasamsn 3 msulasunilasnisiianuues Clinker cooler fresh air fan Kiln

plant line 1 2 wag 3 ieana lulih

o [ J [~ o { o .
Maaany Msdsvlgdanardunsdsunldsussuunmsiinuees fresh air
a d‘ [V dy =
fan lumsauuaznganiodns Insansil lilinsamu
pamsauiunu aunsalsendanasau’ il Kin plant line 1 2 wag 3

Tdszana 38,525 1 /9o / line
TaseamMsn 4 aamaaunseadniaaularlunsainins Shut down

dy (=) A <3| A Y AA A A @
Tfmmsu'lmJmsamummmmﬂum'i‘wqmﬂﬁm%m“lummm@umsm%m“lu
v

H [ 1 I~ [} (] 1
anned lutinszau (Load) ums Shut down Wudu uagzlassmsiidsedluszning

AUTUMIANY A NAADINYAINTOIINS

Tasamsn 5 mstszndanasnu i luszuunasaing Taemsnauqumsile-ia
a & 4
MUUTIUNUNY
msamu  lifimsasmuilesnnldmsdiunlasussuuile-taszunuasaing
1 dy Aq ¥ Y Y
muuaaz iU Iimanganniums 14
paunun 185y nmsdSulisdinanansasisdsyudansldndeau il

&5z 18,890 Kwh aailumldsenszvdaladszua 32,110 v/ fiou

Tasamsilszrganasnuunun Cement

1 { <3 o .
Tasamsn 1 msulasuanuiEiaeniudnass Clinker

dy 3 A < o A .
nsadNu qumsuﬁ]xgﬂuﬂmﬂaaummgi’mwwmmmﬂq Clinker Iﬂﬂfﬂi

4
v A

1nJasuaga Gear box ag Motor Taglinsaanuaail

1) Transportation cost (Crane) 230,000 UIMN

2) Machine cost 20,500 UIMN



3) Material cost (Motor and Gear box) =

4) Man power

Total cost

Y
DT INANBULUNY (9R51A0NTIY Interest rest)

%

(@MINNUAULNITUNMINAUUATHTNIAL TIANUNITIATIHUAAT Discount rate

voalszmealne' 130 12%)

Y
Tasamsniazldau Iadlunm

589,500 N
= 38,000 UM
= 878,000 UM
DF = 12

= 7
(MUHANURINTNAUATUYAN NI TN MM UADIY IATIM sy 7 1))
mldeaeillumsiigesnm = 5,000
(IﬂﬂLéNﬁ1ﬂ1iﬂ1§ﬂ§ﬂEﬂuﬂG]I’mﬂ)
wanouunui lasuvzalszndam g > 234,960
Fatu mssziiulasems
1. izﬂzﬁunu ( Payback Period)
i maanu |mld9ely dszanams | wameuumu
MINEsnE | wameuuny | 91n1ATaNs
(L) (VIN) (um) (VIN)
1 878,000 234,960 234,960
2 - 5,000 234,960 229,960
3 - 5,000 234,960 229,960
4 : 5,000 234,960 229,960
5 - 5,000 234,960 229,960
6 : 5,000 234,960 229,960
7 - 5,000 234,960 229,960
PReRY 878,000 30,000 1,644,720 1,614,720

sroznalumsfuny =

234,960+ 643,040

229,960

= 317 10 1Pou

11 /3

1 /3

246

(=2}
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2. yamilegugniueslnsanis (Net Present Value 130 NPV)

a a

247

NPV = PV ¥84 Haaauunu — PV ved i l4ae
gl ml41e 1491837 DF PV Uszanams | DF PV
RUAINY | A5 12% Mldte | waaouunu | 12% | warouuNY
(V) (un) (V) um) ) (V)

1 878,000 - 0.893 784,054 234,960 0.893 209,819
878,000

2 - 5,000 0.797 3,985 229,960 0.797 183,278
5,000

3 - 5,000 0.712 3,560 229,960 0.712 163,732
5,000

4 - 5,000 0.636 3,180 229,960 0.636 146,255
5,000

5 - 5,000 0.567 2,835 229,960 0.567 130,387
5,000

6 - 5,000 0.507 2,535 229,960 0.507 116,590
5,000

7 - 5,000 0.452 2,260 229,960 0.452 103,942
5,000

33U = 1,614,720 -
878,000 30,000 908,000 802,409 1,054,002
NPV - 1,054,002 — 802,409 = 251,593

3. BATIEIUNAADLINUABAUNU B/C (Benefit-Cost Ratio)

B/C

B/C

= PV_ 193 HafoliLny

PV 04 A1l

= 1.054.002

802,409

1.31

4. 9ATIAIUNAADVLUNUVDIIATINST IRR (Internal Rate of Return)

IRR
IRR

dasraruannin i PV wod manouunu = PV 99 a1 ldane

dasraruanniin i NPV fiauninu 0
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gl M l41e ml¥e  |[Uszanams | waneuunu | DF PV DF PV
Suamu | shgesnm 59U HAADLUNU | gnd 10% | wanouuny | 12% |HanouLny
(11™) (11M) (11M) (111) (L1M) (11M) W)
1 878,000 - 878,000  234,960|  -643,040| 0.794|  -510,574| 0.781| -502,214
2 - 5,000 5,000 229,960 224,960( 0.630 141,725 0.610 137,226
3 - 5,000 5,000 229,960 224,960 0.500 112,480 0.477 107,306
4 - 5,000 5,000 229,960 224,960 0397 89,309| 0.373 83,910
5 - 5,000 5,000 229,960 224,960 0315 70,862|  0.291 65,463
6 - 5,000 5,000 229,960 224,960  0.250 56,240| 0.227 51,066
7 - 5,000 5,000 229,960 224,960|  0.198 44,542 0.178 40,043
33U 908,000 1,614,720 706,720 4,585 - -17,200
878,000 30,000
1 IRR lae03 Interpolation
IRR = 26 +(28-26) X 4,585 = 26.42

ajUwamsdsemiulasanms

srezna lumsauny =

NPV

B/C

IRR

4,585-(-17,200)

33 10 heu

251,593
1.31
26.42

1 1 g v v ' 1 " W
a1 NPV Iandluuin m B/C IMWINNI1 1 azal IRR 3JTﬂﬂ'J"Ii’)@i"INa@]ﬂULWILl(Lﬂ"IWN"IEJ

Ay
NABINIT)

Y
v o

4
Y ' v
aalu TnsamstAuAINUNTaInY

. . L | .
Tasamsn 2 manlasugadnaessduiluain Rotary air lock 14 Double flap

valve

NTANU amuﬁlumi Fabrication Double flap valve iaz@adananIiaIy

Y o [ dy
ez lEnsnensagil

1) Man power

3) Material cost (flap valve and housing)

4) Machine cost

Total cost

Y [
v A

8,400
44,500
15,700

68,600

U

UM

UM

UM




[ % dy
PATINDNDULNY (DNT1ABNLUY Interest rest) DF

12
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%

(@INNUANLATIUMINAUUATHFNIAS TIAVLK AT UAAT Discount rate

voatlszmalne' 139 12%)

Y
Tasamstiaz ldauladluna

[

1.

1 /3

1 /9

= 7
(MUNANUBINTNAUATUYATINNTINIL AN UADIY TATIManY 7 1))
mldeaeillumsigesnm = 2,200
(T@m’?m‘hﬂﬁﬂqﬁﬂyﬂuﬂm'am)
wanouunui lasuvzalsendam i g = 21,700
Fatu msszdinTngens
528zAUNY ( Payback Period )
i masnu |ald9ely dszanams | wameuumu
MINEsnE | wameuuny | 91n1AaNg
(U1n) (umn) (Umn) (un)
1 68,600 - 21,700 21,700
2 - 2,200 21,700 19,500
3 - 2,200 21,700 19,500
4 - 2,200 21,700 19,500
5 = 2,200 21,700 19,500
6 - 2,200 21,700 19,500
7 - 2,200 21,700 19,500
591 68,600 13,200 151,900 138,700
szozna lumsaunu = 21,700+ 46,900 = 37 510U

2.

U

NPV

yamilagiiu

19,500

gN5v091A59115 (Net Present Value #30 NPV)

= PV 494 HAaaoULUNU — PV a99 a1 ldane

=2}
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gl GRIGARTY RIS ORTE R DF PV dszanums | DF PV
RUAINU (AN 12% ml¥se | mamouunu | 12% | wameuunu
(un) (un) (un) (un) (umn) (un)

1 0.893 61,260 21,700 0.893 19,378
68,600 68,600

2 - 2,200 0.797 1,753 19,500 0.797 15,542
2,200

3 - 2,200 0.712 1,566 19,500 0.712 13,884
2,200

4 - 2,200 0.636 1,399 19,500 0.636 12,402
2,200

5 - 2,200 0.567 1,247 19,500 0.567 11,057
2,200

6 - 2,200 0.507 1,115 19,500 0.507 9,887
2,200

7 - 2,200 0.452 994 19,500 0.452 8,814
2,200

3 - -
68,600 13,200 81,800 69,336 138,700 90,963
NPV = 90963-69336= 21,627

B/C

B/C

IRR
IRR

PATIEIUHDIADULNUABAUNU B/C (Benefit-Cost Ratio)

= PV 193 Nafoliny

PV 404 A1 l491e

= 90,963

69,336

v

1.31

DATIAIUNANDVUNUVDI IATINTT IRR (Internal Rate of Return)

dasraruannin i PV wed manouuny = PV 199 a1 ldane

[ [ { ) Y 1 1T W
oasrauaani 1y NPV Haundu 0
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1l mldae mldoe  |Uszanmms | waseuunu | DF PV DF PV
Ruaanu | ANgasnm 3 HamRUUNY | qnT 10% | Wagauunu | 12% |Waneuuny
(1) (11M) (1) (1) (1) (1) (1)
I 68,600 - 68,600 21,700  -46,900| 0.769 36,066 0.741)  -34,753
2 - 2,200 2,200 21,700 19,500|  0.592 11,544]  0.549| 10,706
3 - 2,200 2,200 21,700 19,500|  0.455 8,873|  0.406 7,917
4 : 2,200 2,200 21,700 19,500{  0.350 6,825 0.301 5,870
5 : 2,200 2,200 21,700 19,500{  0.296 5772|0223 4,349
6 - 2,200 2,200 21,700 19,500|  0.207 4,037|  0.165 3,218
7 - 2,200 2,200 21,700 19,500  0.159 3,101|  0.122 2,379
59 81,800 151,900 70,100 4,084 - 316
68,600 13,200
1 IRR lae0 Interpolation
IRR = 30 +(35-30) X 4,080 = 34.64
4,080-(-316)
ajUwamsdssmiulasanms
srezna lumsauny = 31 5 hou
NPV = 21,627
B/C = 1.31
IRR = 34.64

1 1S J ' J ' 1w @
711 NPV flﬂ'llﬂu“ﬂ']ﬂ A1 B/C ﬁﬂ'lll'lﬂﬂ'ﬂ'l iuaza IRR 3J'lﬂﬂ']'lf]@5'l’f]¢]i1ﬂﬁ@]’f]ﬂll‘1/lu(L‘]QJW

9 b4
U -7 1 QJ

Ay 9
NeNABINT) AN IATINITHANAINDNITAINU
Tasamsn 3 madszrndandsnu ihszuuneaaaing Tasmslasunlasnarlums

= = (% Ll dy d‘
la-tla nazdanguaiuiunay

msamu  lifimsasmuilesnnldmsdiunlasussuuile-taszunuasaing
1 dy Aq ¥ Y Y
muuaaziun Iimanganniums 14
paunu 185y nmsdSudisdinanaunsasiodsyudanmsldndeau il

1&15zanm 4,900 kKwh  aalualFaenilszvdalalszua 8,300 1w / hou
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Tasamsfl 4 aainaugao1Maluios Compressor housedniau 18 @ mdeo 12

%

7

(= d' I~ 1Y a d' [
msaau hifimsamuiosnniumsdsulyaluszuumsiduniosinslu
NTLUIUNITHAN
~ [ @ [ a I~ 1 [ $
wan lasu ansodsgnudandsanu i lddszana 17,280 aalualdaen

Usgnda'lddszunm 29,376 v/ 1hou
TAsamsn 5 iuyudes Vibration feeder ¥p3%A12 Load clinker

A b : I [ ] Y]
MTAINU MIINNYUDEIVIYA Vibration feeder auiflumsiiuszauanudu
= ) [ o v Aa 3 Y 1 9 [ 3 dyd (=1
Taedi Screw dwmsuihmsdsudanBoguan auiulasamsiivelulimsamu
{ @ 1 I o a I~ [ [ {
wan lasu szaedszvdanasnu i 1dszuna 500 kKwh aadlualdaen

sendald Uszuna 1,000 VN / Pou
d' [ I~ 1 1] dy
Taseamsn 6 wiseonilu 3 Tasanisdes aail

Y )
(1) Tagamsud lwensszuy Chute d1ded Gypsum

d' Yo dy 1 1 o a [ 1
myasnu uazeaf a5y Tnsesmstodlusgninesduidumsdshidwnso
1 T 9 9
wia lsiedunula
a 3 4 { a
(2) Tnsamsaaaagilnsal Level max Nu3naihn Chute
1 4 1
M3aanu mgilnsallszua 60,000 A1Man Power 1l35z1na1 1,020
STRL
d‘ Yo dyw ] 1 o = o a 1
nan 1951 Tnsamsiideeglusznnahmsanyuazazaniunms lusig
1791 Shut down

(3) mM3ud oy Program 1u Bin clinker

1 A I 1Y) ad )
myaanu lilimsamuiosnniumsdsuliaiimaiau
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pamsUsziivanudulumsamuvesInsamsves 4 witenunanlunsguIums

v 4
nanudmudamnioagy 1ddeniei a-12 ae'lali

d' a 9 1 [
MTNN A-12 Eﬁ;“IJWaﬂ'ﬁﬂigmuﬂ'ﬂﬁJﬂiJGluﬂﬁﬁ\‘l‘l’!u"ll’ﬂ\ﬂﬂiﬁﬂﬁéllﬂ\i 4 \NUYIUNanN

MU TA3IMITANIINAINY | Payback Period NPV [ B/IC | IRR | anwdulumsasmu
Raw mill Tasansh 1 5% 3 feu | -12509 | 0.9 | 11.14 | liduarlumsasmu
Tasemsfi 2 AuApd193IA157 - 8 - | quarlumsasu
Tnsamsii 3 lifimsasnu - - - | Auarlumsamu
Coal mill Tasensfi 1 lusimsasmu - - - | Auarlumsau
Tasemsfi 2 31 38,145 | 1.3 | 35.55 | quarlumsasnu
Tasamsii 3 lafimsasmu - 8 - | Auarlumsasnu
Tasamss 4 AuA9619329157 - - - | Auarlumsasmu
Tnsanis 4 - - - - | oglusznandinm
Kiln Tasamsfi 1 - - - - | eglusgninadinm
Tasemsfi 2 AuA9E1932A157 - - - | Auarlumsaanu
Tasemsfi 3 lusimsasu - - - | dquarlumsamu
TA39M3H 4 lifimsasnu - - - | oglusznandinm
Tasansii 5 hifimsasmu - - - | dualumsasu
Cement mill Tasemsii 1 37 10 @Wou | 251,59 | 1.3 | 2642 | quslumsasnu
Tn3amsh 2 3% 5ifou |3 1 36.64 | Aualumsasnu
Tasansi 3 Tiimsamu | 261,62 | 1.3 - | Auarlumsaanu
Tasemsii 4 lifimsamqu |7 1 - | Aua lumsaanu
Tn5amshi 5 Tutimsasnu - - - | A lumsaanu
Tnsansii 6 Aur1ed19590152 - - - | Audrlumsaamu
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Wi 11

uleu8Ls1ITNITAANITNAINIU

REV. A

g

13 Aulaunalunismniiunig
Uszusfandanuy e liiinaud
Use@nsninlunisldnasnu sl
1 1 Y di val v
nstasanA liae  Iive TR
pAgauszinaNNAnEn N lun1san
sununsudn  wailunisanaay

=l v %
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o

S

ala o b 74 o/
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Ule N LE®ITNITAANITNRNIU

Wi 11

REV. A

wleane

13 Aulgunglunisldnwasanududueuiung

LT ialifannudrFamutiming

1.

Tngaziinistimesns linasuLazannIgy
RUNANY

‘Hl v i 1 9 o/
\NaAAFTYIAT I EANE A UNANY
fHusz@nBnwlumsldiwdenuatnaing

di v o a o o/ val 0 &
e lininauaandsny luynseaululdain
Tunnsayinnasny
iainLszAnannnnsldnadsnuaeddssnuli

ganuugiinduniseyinnacn

; & S e >
g A2 ulsmwnsdamsndsnuiiaueiinngel ILUANEUSIRINY
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Uaemd Hulaunglunig lanasani

0 (% a = 6 di v
fwsLaLun AR WIS Wil
a = a a I c::i
NarNNLsvAnEnINgagn aeanas
1w uuazannisgayide
A o A4 a
1IRRUIARINATIY  NALITUNS

1 Y 1 v o/ r:-‘i va v
pnlfanafunasny e Ay
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MIND1BNIATITHIBIEMIUITHITNAINY

TumsfinsanszdiuTasesnw Tovemsusmsndanudinsanae  Usesu

509159511 uazamznssuMsTamsnasnuIsenu Sy 15 iy Jddmsiesan

257

" ¥
Aatden IasesrauTouiensusmisndsnun ldmmsinaue IasesauTouens 3 Iasess

) - | or M - 3 o o g
lﬂ'l‘ii]ﬂ'i?ﬂﬂ'liﬂl'lﬂﬂmﬂﬂ Iﬂ!lﬂ']iﬂﬂiﬂﬁﬂﬂil'l‘iﬂiﬂ'ﬂﬂzlmHﬂ'lﬂﬁﬂﬂ'!ﬂuﬂﬁﬁﬂ!ﬂﬂlm‘ﬂ.lﬁ

° lg o o - o & =
fnuadu Su 10 Wde nemsiinsandadon lddeyalunmsasnzuuuningan

ar = ar ﬁ’
AALaaNAIU

Taseanaulsmenuud 1 HUVANHAUSINNEITY

= o U a 1 w o
ﬂﬁﬂ'liﬂ'il'liﬂﬂﬂlﬂﬂzuuuiﬂ‘i 3519u lovguuun 1 111“@‘!3311 ’J‘ﬁﬂﬂﬂdﬁﬂﬂtﬂﬂﬁﬂu

[} ¥
msiseduamnsainmssuun ldasnsian a-13 de 'l

:z = L3 ] a}.
AT NN A-13 ﬂa'lum‘smnsmﬂﬂﬂzzmuimq‘muiummmunl

wannaan lumsyszidiv A¥azuun | Az | Aldezuuy | Aaduasuu
Tnseseulons winy 1 wfi 2 wihdus | Al8suamue
() () (AY) (AZUUY)

1 assmingUizaedine3 7 5 3 26
2. awnadeamidhlefie ¥ 3 ! 20
3. awnahlfialdese 6 5 4 28
4. Twwamelumsdfin 7 4 4 27
5. idhmnefidaeu 8 4 3 25
6. m3ldmiinszduhisdeu 6 6 3 27
7. wanszmuiniieziiaftuefing 9 2 4 25
8. dnmujamneliganudue 6 6 3 27
9. afusegaleldiumine 10 2 3 23
10. a¥reamnniing Wiueedns 6 4 5 29
wasRni 185 (Rzu) 77 82 99 257

NIOMA : AZUULR 1850 = $1auau X asuuunld
nume


User
Text Box
257


Tasenaulaneuuun 2 suuanYAsRMS

258

namsinsanlfazuuu Tasesraulowouuud 2 Tuudaziadeveondnnam iy -

= o ° Y o ~ ] gf
msdszdiuanson 'lﬂ'l‘iil'llmﬂhlﬁﬂi'lﬂ 139N A-14 nah}u

a1519n a-14  walumsnasanldazuuuIasesaulsvisuuui 2

naninuai lumsdszdiv Alazuuy | Alazuuy | Aliazuuu | Aadluazuu

Tnseseuloue Wi 1 Wiy 2 phius | Al8uRme

(W) (AY) (aY) (AZIUYU)
1 assningUszasinne 1y 5 5 5 30
2. gwmsedemdilaifie I 6 8 37
3. awserih ltl§ia1dese 3 6 6 33
4. Tuwmelumslgon 6 4 5 29
5. fidhmnefidanu 3 5 7 34
6. ml¥iinszduhiddeu 7 6 2 25
7. wansenufianeiAnfuBdng 3 7 5 32
8. fimmnjsmnelgaamdise 3 8 4 31
9. afrusegalaldiuminegu 4 5 6 32
10. adenmwniia ifuesdng 9 4 2 23
was AU 185 (Azu) 44 112 150 306

e - azuuui 185y = $wounu X Azl
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Text Box
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Tasenaulomneuuun 3 suudnyaduius
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wanmsnosan Wazuuu Inses s lomenuus 3 luudasiadevesmaninaaily

] s
msUseiiuansaiimssum f'l‘lﬁ‘ﬂs‘iﬁ 15190 f-15 el

4==. = L 1 ﬂ{
ATNN A-15 N’ﬁi‘uﬂ'ﬁ‘ﬂ'i!'lim'lﬂl‘l'iﬂzllNNIﬂSQ‘i'IQUIU'lJ‘IUlﬂHIYI3

waninuat lumsasuidin Aldnzuny | Aldazuu | Alesuun | Aeduasuuu
Tnseinulou wfiu 1 piiuz | ohdus | Al@uiowe
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CEMENT 5,500,000 TON

l

i 1 3%

TYPE | 3,500,000 TON TYPE 1l 150,000 TON TYPE MIX 1,700,000 TON TYPE V 150,000 TON
|PRODUCTION RATIO 63.63% PRODUCTION RATIO 2.73% PRODUCTION RATIO 30.91% |PRODUCTION RATIO 2.73%
CLINKER 95% CLINKER 94% CLINKER 64% CLINKER 95%
GYPSUM 5% GYPSUM 6% GYPSUM 4% GYPSUM 5%

LIMESTONE 32%
e
-4
@MMUND CRUSHER LINE 1 (GYPSUM) 544,000 TON
COMPOUND CRUSHER LINE 3 (LIMESTONE) 258,000 TON

TOTAL CLINKER FROM CLINKER PLAN 6,600,000 TON/YEAR
TOTAL CLINKER FOR CEMENT PRODUCT 4,698,000 TON/YEAR
EXCESS CLINKER 1,902,000 TON /YEAR

71f a4 ununandauBwudlizdinl 2543

- - -~ -
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|E_|NKER 6,600,000 w

KILN PLANT LINE 1 KILN PLANT LINE 2 KILN PLANT LINE 3
CLINKER 2,257,500 TON CLINKER 2,059,188 TON CLINKER 2,283,313 TON
CAPACITY 7500 TON / DAY CAPACITY 7500 TON / DAY CAPACITY 8500 TON / DAY
OPERATING DAY 301 DAYS/YEAR OPERATING DAY 275 DAYS / YEAR OPERATING DAY 269 DAYS /YEAR

—em
W
=

L
: I C

COAL MILL PLANT
COAL CRUSHER LINE 1 1,106,295 TON RAW MILL PLANT
COAL MILL LINE 1 326,773 TON RAW MILL LINE 1 3,589,425 TON
COAL MILL LINE 2 298,067 TON RAW MILL LINE 2 3,274,109 TON
COAL MILL LINE 3 330,509 TON RAW MILL LINE 3 3,603,467 TON
o CRUSHER COAL / PUL COAL FACTOR 1.158 Tt RAW MEAL / CLINKER FACTOR 1.59
PUL COAL / CLINKER FACTOR 0.125

SHALE CRUSHER LINE 182 LIMESTONE CRUSHER LINE12 & 3
SHALE MIX 1,222975 TON LIMESTONE SITE A 2,402,237 TON
SHALE CORECTIVE 702,249 TON LIMESTONE SITE C 6,009,129 TON
IRON ORE 157,410 TON TOTAL 8,411,366 TON
TOTAL 2,082,634 TON

- o
4 7Uf a-5 uwuniseanyuifialsydnil 2543
fin fhosdn v sanuduuddless
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1. UNUMSIAMATEIINIUNUN Raw material & Fuel prep %28 Raw mill

) Y
N8 Raw mill HIAT8I9nININUA

= 8 mill
w5einsiimaanmsnanlaosauae 1 mil (ine 1 & 2) = 270 Ton/hr
w5 eesnIimaamsnanlaesauge 1 mill (ine 3) = 280 Ton/hr

11 NUNUMSIAUAS0IINT Raw mill Line mM3Iwaad 1

Raw mill line 1 TAsoasnsnarua = 2 mil
AunTeainsaaen 24 hr aziinanan@ai 95%) = 12312 Ton
UHLAIHAAIEHAR Havua 301 Tu/T) dufunandn = 3705912Ton

v
Tag Kiln line 1 azdodldwananain Raw mill w101 520 Ton/hr @91iu
9 a A [ qgj = ~ v A
Raw mill line 1 92@0AUAUIATOITNING 2 mill AaoAal 24 hr 9azINeanD LN

. 9 a Ao 9
UHUN Kiln ﬁ@\clﬂ'liﬁ']lluwu‘ﬂ'liNa@]ﬁﬂ']?iuﬂll:]

1.2 MNWHUMITIAUIATIINT Raw mill Line MINaan 2

1 Y
Raw mill line 2 11A3999AININUA

= 3 mill
a 4 [ . I~ a a {
AuAuAT099ns 2 mill Wual 10 hr azlinanan@an 95%) = 5130 Ton
Y a . I =\ a A A
wae ouAr 3 mill \Wuar 14 hr aglinawan(Aan 95%) = 10773 Ton
Y ¥ Y
T UNANANDINNTIAUIATDIINTNINUA 7D U = 15903 Ton
Y Y
NNUHUNITHANITHAAN NINVA 275 T /T a9 umNanan = 4373325Ton

wag Kiin line 2 12d0al8Wanana1n Raw mill iU 530 Ton /hr ety Raw
mill line 2 vdeudnnTossns 2 mil lusienar Peak 10 hr uazaz@unTosnssiuiu
3 milluaana10ff Peak 14 hr e lifisawefiufl uwun Kin d89n15 ALALMIHAR
1.3 MURUNMSIALATEIINS Raw mill Line MInaaf 3

[ Y
Raw mill line 3 11A3999AININUA

= 3 mill
a 4 [ . I~ a a 4
AuAuATe9ns 2 mill 1Wuna1 10 hraziinanan(@an 95%) = 5320 Ton
Y a . 3 =] a A A
wazouau 3 mill \Wunal 14 hr sziinanan(@an 95%) = 11172 Ton
Y [ Y
FITUNANANINNTIAIATDIINTNINUA A TU = 16492 Ton

Y
v @ a

Y
NNUHNUNTHAAIZHAN NINUA 269 T /1) A9 UNANG

4436348Ton
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Y

uag Kiln line 3 azdnal¥mananan Raw mill iy 540 Ton/hr @417u Raw
mill line 3 92ABUAUIATEIINT 2 mill Tur19Ia1 Peak 10 hr LAZIZIAUIATOITNTI1UIU
. [} A Y A o A . 9 a
3 mill Tua2917a1 Off Peak 14 hr o 1AeananuN uNUn Kin 499013 AULHUNITHAN

4 a A [ (% 1 <3 Y1 . a A .
991NN TINUHUMTAUIATOIINTAINAILNU LA Line MINAAN 2 uag Line

a d‘ o’/’ [ A o w a 1 a d' 9 [ a’/‘ d' Y a
MINAN 3 TUFINIUAEAIMIHAANANINUEUMIHAANI T daiuie Tiumumsay
4‘ Y] 9 v W 1 A a dgj 1 1 = o A [ A
niosinsaeanaonusas lihimaiulugiuadn 9 Semasiimsvgamiosingi

Line M3IWaaN 2 30 Line Miwaan 3 a3 1 mill lusanar Peak  Mlduwumsau

A o ' : , o a A o oA
INTIINT 1WA Peak U9IHUIBIU Raw mill 92WINSIAUIATDNNT 3-6 mill FIN4

Y
IS4

4 4 1 [
tazdoaluegnuilsunasimaceglu Silo uaz A1 Maximum Peak Demand ftnaiudle
1 ' % g 1 { o 1 1< v v !
Tuguvesiawa Off Peak Fuilugrensanarluihiiswgnilusudnn 2 Tenasdes
o a A [V 9 4 (] ] = = 1 A o 1
Mmaauaiednsiasunn mil  wazludiuvesyianar Sunday Fuiluzeionsia
TWihiisingniganisezdesima@uniewnsldasunn  mil  wuiuuaz lugiana
dy A Y a A [V a 4 egj 9 o
Sunday  Heanelimsnaumumaauasednsinalss Tesugegaiin 92de1ing g
A = . & ' Y (a A A ~ 3 a9 s
uEUioI3eN Silo W9 3 Line TlilSuasmasiieaneiisziiudnale lagh Line M3
paan 1 vzdesdilSuiasmae Aszanar 12,000 Ton  Line mswaah 2 azdoail

Usuasmas Blszunar 18,000 Ton  uwazline mMswaan 3 dzdealsuasman 13

sgunar 19,000 Ton

2. UNUMSIAMATBIINTUNUN Raw material & Fuel prep ¥4 U Coal mill

] . =) d‘ [ 09:
NUINU Coal mill WATDIINTVINNUA

= 6 mill
IA3999NIUMAINIHan Taeswae 1 mill (line 1, 2 & 3) = 40 Ton/hr
2.1 MIMHUMIAUATOIINT Coal mill Line MINaan 1
¥ E
Coal mill line 1 1AT0I9NTNINNA = 2 mill
a 4 [ | I~ a a 4
AuAuATeIns 1 mill 1Wina1 10 hr aglinanan@an 95%) = 380 Ton
Y Aa . I~ =1 a a d'
gazouau 2 mil 1Wunal 14 hraglinanaa(@an 95%) = 1064 Ton
o Q’J‘ =) =) d‘ (% Q’J‘ 1 (%
A UNANANINNTIAUIATOIINTNINUA A T = 1444 Ton
Y Y
NUHNUNTHANIZHAAN NIMUA 301 /1 diupaKa = 434644Ton
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Y
uag Kiln line 2 azdnal¥mananain Coal iy 35-38 Ton/hr @411 Coal mill
line 2 A UAUIATOIINT 1 mill Tu¥19a1 Peak 10 hr HAZIZIAUATBITNITIUIY 2
. ' A Y A o A . Y a
mill Tuganar Off Peak 14 hr e l¥ifeansnuN uaun Kin @99013 eULHUNITHAN
2.2 MIUHUMIAUIATOIINT Coal mill Line MIKNaan 2

) Y
Coal mill line 2 1ATIIATNINUA

= 2 mill
a 4 [ . I a a 1
AuAuIAT099ns 1 mill Huar 10 hragiinanan(@an 95%) = 380 Ton
Y a . I = a A A
wagouay 2 mil \Wunal 14 hr azinanaa(@an 95%) = 1064 Ton
% 3 =) = d‘ -2 3 1 -2
AN UNANAAINNITIAUIATOIINTNIHUA A T = 1444 Ton
Y 2
NLHUNITHANITHAA NaKNA 275 1/ duiunanan = 397100Ton

Az Kiin line 2 9:d0414Wanana1n Coal Wy 38-40 Ton /hr @&atiu Coal mil

line 2 9dpudmnseesns 1 mill lusanal Peak 10 hr nagazi@uniodnssiuan 2

mill lugranar OFf Peak 14 hr titelWifioanedufi umun Kin 409m3 AWLNUNSHAA
2 3 MINUMSIAWASEITAT Coal mill Line msHaah 3

) Y
Coal mill line 3 TIAT0IINININUA

= 2 mill
a 4 [ . < a a {
AuAuATeIns 1 mill 1Wuna1 10 hraglinaraa@an 95%) = 380 Ton
Y a 4 < A a a A
azuau 2 mil \Wumar 14 hr aglinawan(Aan 95%) = 1064 Ton
% QSJ} a a 4‘ U QSJ} 1 -7
AT UNANANIINNTIAUIATOIINTNIHUA A T = 1444 Ton
Y Y
NAUNUMTHANIEHAN NIHUA 269 U /1) duiumana = 388436 Ton

Y [
uag Kiln line 3 azdoaldmananain Coal MdU 38-42 Ton/hr @aiu e lvima
NAAEINDNUANNUADINITUDY Kiln 92ADuAUIATI9NT 1-2 mill Tus19na1 Peak 10 hr
a A o o . 1 A Y o A
HAZIZIAUIATEIINT SN 2 mill Tugianan Off Peak 14 hr o liidiganonun uwun
Kiln @04013 MUUHUMTHAA
£ a A (% [ [ [~ Y . A A [
F991NAMT AU TAUIATOITNTAINAIILHU IA Line MIwaaNn 1 2 uag 3 69
A o w a 1 a d' Y o 09.11 4‘ Y a d’ [ 9 [
AUMEINIHAANINAIIAUNTHAAN1 ] daiue 1R urUM IR LT 09T nTaoAndnany

[ 1 d‘ a 4? ] U = o a d’ [ 1
@ﬂiWﬂ11Wﬂ1%tﬂﬂmu1uﬂf’)ﬂl’m1@ﬁ S WAITNINMITLAUATDIVNT FIIIDT Peak UBJ

k4 4 Ed
o A 9 =

Wiae Coal mill iMsAwATeddns 3-5 mill FanstzAssliuegivliuasimaoeg

e

a 9y

11 Silo ttag A1 Maximum Peak Demand TNATUAIE IUaEIUYDIBIIA1 OFf Peak

£ & 1 Ao 1 =\ I v o A = 9 o a A [V Y
Fuilugensasim ihiinmgniluduaun 2 Jemsdeshimauniesdnsdasuyn
. 1 ] & I ] { o [ H o
mil - wazludimvesrienal Sunday Fuilugreisana lihiisagniiganisezdoaih
k4
v g

a 4 @ Y . 1 [ a . (% qgj a
ﬂﬁmulﬂ%‘ﬂﬂﬂﬂiiﬂﬂiﬂﬂﬂ mill Lﬂfuﬂu%uﬂigﬂx‘llﬁhﬂim1ﬁiﬂl®\1 Silo muuﬂimmmm
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v
=

1 Y
Silo 1 deamsen B3dmsuannIoadns lugianar Sunday aziifadl Coal mill Line
Mswaan 1 2 uaz 3 zdeelysuaslu Silo Aewidy 1,830 Ton

a A o .
3. BAUMIAUIATBINTUNUN Kiln

] . o A [ 3 .
HUIYIU Kiln YATOIINTNINUA 3 mill

13099 HMaININan laesiuae 1 mil (line 1 & 2) 520-530 Ton/

hr

[
Y] Y

A A o a ' . .
IA399NTUAIRINTHAN IAssIuaD 1 mill (line 3)

540 Ton/
hr
A . < A Y [ a =~ J Y Aq 9
(189910 Kiln 1huniesdnsnanlunszuiumsnaatfusuud ausounlsanly
Y Y
NSZUIUMIHAAIZLIN Kiln Nedu waz Kin liawnsonga ldmsizazildnszuoums
a 3 2 u’j 4 a Y 9 [ A o a9 Iy ¥
HARYgANIMNADNNIMIHYA Kin vzidemlgniedumnasnungalumsiguigilila
Y 4 i1

Uszana 1400 C lumsngauaazns AATULHUMIANIATOITNT IUNTEVIUMITHAAVDA

. Qa: A " 9 a . ]
UEUAN Kiln UUAD Kiln 3¢ADAAUATUNN mill Glu‘V]ﬂGK’NL’JQW

a A o
4. BWAUMIAUAIDIVNTUNUN Cement

v 9
M8 Cement TIAT0I9NINIHUA = 7 mill
In5099nsNMaensnanlagsauae 1 mil lumsua Typel = 220 Ton/hr
In5099nINMaIMsNanlassauae 1 mill lumsua Typelll = 120 Ton/hr
InT099nINMaemsnanlassiuas 1 mil lumsua TypeV = 170 Ton/hr
1n5099nIUMaIMINaa lassiuae 1 mil lumsua Type Mix = 250 Ton/hr
a d‘ U ~
4.1 MUHNUMSIAUATOIINTUNUN Cement NTBIUA Type |
Cement 1 mill Imasmswanlagsiulunssiua Type | 2 220 Ton
a 4 [ A I a a §
AuAuAT099ns 1 mill Wunar 10 hr aziinanan(@an 95%) = 2090 Ton
Y a . I = a A A
wag 0uAW 4 mill \Wua 14 hr vgiinawan(Aan 95%) = 11704 Ton
Y ) Y
T UHNANANIINNTAUIATBIINTNIHNA AB T = 13794 Ton
v Y
MrualiunumsnanIznan Navya 300 4 /3 duiunandn = 3511200Ton

Y
%

790U Cement 92@0uAAT0I9ns 1 mill lusiaal Peak 10 hr uazaziau
A @ o . 1 A Y A 9
11599-905311U 4 mill U998 Off Peak 14 hr tia 1AM anoANNADINITATULHY

mInaanmMuua 13
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4.2 MUNUMTIAUIATEITNTUNUA Cement NSALA Type Mix

Cement 1 mill IMasmswanlagsiulunsalua Type Mix = 250 Ton
udunsoasns 2 mil Wune 14 nragiinandn@ai 95%) = 6650 Ton
ST UHANAAINMIIALIAT BT AT aNA Ao T = 6650 Ton
Smua ¥R AnEHAR avua 300 Su /T dniunanda = 1995000 Ton

9
¥ o

fariy Cement dzfouAuATeedns 2 mill lunsdiua Cement Type Mix Tuaa
3 =] 9 a Ao 9
181 Off Peak 14 hr PRZLieanaAINABIMSAULNUMTHAANTIUA 1D

a d‘ v IS
4.3 MUAUMTAUATONINTUNUN Cement NTUUA Type llI

Cement 1 mill IMasmswanlagsiulunsalua Type Il = 120 Ton
Fuawaiessns 1 mil Wunan 14 hrazlinanan@afi 95%) = 1596 Ton
ST UHANAAINMIIALIAT BT AT aNYA Ao T = 1596 Ton
Smua UM KaEHAR o 100 Su /T dnfunanda = 159600 Ton

Y 1
fa1iy Cement 9xApuANIATEIINS 1 mill TuATdiua Cement Type Il Tuaianm
< ~ 9 a Ao Y
Off Peak 14 hr NIZIigananNUABINTNUUNUNITHAANMYUA T
4.4 MNWHUMSIIAUIATORNTUNUA Cement A5AILA Type V
Cement 1 mill Imasmswanlagsiulunsaiua Type V = 170 Ton
= I a o o dy a o A
Tunsalua Cement Type V aziflumswanaumidasonidy  azagiminmsnan
Y Y [
FNTLOLIATY 9 INY URUMSIAWATENNT IUNTEuA Cement Type V lugianal
Peak azlAToednslumsua 1 mill wazluagianal  Off Peak Wimsualaeld
d‘ [ . 9 d' (Y]
11309905 2-3 mill lagezlenTeedns lumsuaein Cement Type | uag Cement Type Il

] I ~ v a Ao Y
NWiGIfQ”IuLL‘VIuﬂi]SLWEN‘W’EJﬂ’J"I?JG]@\‘Iﬂ”ISG]"IiJLLNUﬂ"IiNa@]‘ﬂﬂ"muﬂll’.]

1 1 & d [} A o 1 = A 9

pazludiuvesrwnar Sunday  Fuilugisionsia vihiisiagniganisazdes
o a A o Y . 3 1 dy A Y
MmsauniosdnsIdasunn mil Meruanazlugianal Sunday  Heaie 1¥nsnaumy

A A o a o ) Y} o A = . ya (a
mmunsesinsnalse Tenigagany  szdosihmsnumuiomion  Silo 1dlsnas
A = A S a9 A 9 A (A A 9

MaeiieaneNLNUBNAY Tasf Cement Type | dzdvelisunasman 3svanu
20,000 Ton  Cement Type Mix dzdeoslit/suasmae Bdszanar 11,500 Ton was

Cement Type Il azdealit/Smasimae3szana 2,700 Ton
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whvsnamsusyiaa v

thumnemsuimaan ldilunannmsdsziiumsdsvlimssamsdrumasau
T lumsnaumumseunsesdns IHvuzay  van@eamsaunIsadnsudl Iasld
a 4 [ 1 [ a 7 o a [
IAUIAT0ITNT 1WA Off Peak Loz JUDMASUNY  LazMIAUHUNIATMIUSDT

F4
Tasmsaamsgapdens Iswasau lihlunszuaumswaa Taelidoyan Inihasi

a3 a-1 A llihaesuams ldwasan Inifuil 2542 89 3 2543

wou /1 | alwihaedsunamslawndsau Tulih
Baht / Kwh
u.A. 42 1.289
.. 42 1.241
.. 42 1.221
(0.8, 42 1.239
w.A. 42 1.248
.8, 42 1.228
.. 42 1.209
o.9. 42 1.212
n.8. 42 1.224
.0, 42 1.231
8. 42 1.152
5.01. 42 1.256
1.9. 43 1.228
.. 43 1.213
1.0, 43 1.201
1.8, 43 1.257
N.f. 43 1.138
0.8.43 1.149
WA 21.936
AunaY 1.2187
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v v
aaiuthwinemsvusmsa Ilih Tagha TWihaevvteluszuva Iihuwoy TIME
OF USED (TOU) Tag'l3saum FT Charge uaga1 VAT Han1nmslssansmamsaidiy
[ 9
msfznadunaimsdiulieesila s lWihdedsmamsldwasanidinzasas 10%

k4
[

gaiuthunenmsusmsan i = auadea InfdedSuanslendsnulvi X 90%

1.2187 X 90%

1.09683 Baht/Kwh
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ghmnonis ldndesnIihdemionania duthuinefillumsauguduiivasld

iz lunssuaumsHashinsalugumsdwnsowtns lunssuumsnaalinadsy dns

P P o [ = ‘3 o ! 4 L 2
mwnanga Tasthvmneihmsdsudgafadunn suaudumdonsidwasnulifhde

4 ¥
nisranaatiy 9 Tusrusam 18 @ieu @ 2541 520U %29 6 PouisnUBdll 2542) 91ntu

k4
o LY [-v3 ¥ 1 o~y \] A
msaathuuislasaanis ldwdwnu Idfhveniionananas 10% wioldmundevss szuy

Ll 4 ¥
Three Best Target ihuiflmne  dnfuthuinslumsuiiumstauiiugaiifaiiuged

ihwinemslindanyinihess Limestone Crusher

¥ 9
Limestone Crusher azauthwsnelasldaunasanas 10% a9t

AN A-18

b 4
ot

thynemsldndsan Ivfhaes Limestone Crusher

LIMESTONE CRUSHER
MONTH/YEAR| PRODUCTION |ELECTRICAL CONSUMTION {SPECIFIC ENERGY CONSUMPTION
{Tom) {Kwh) (Kwh/Tom)

Jan-98 631100 758155 1.201
Fep-28 624340 755950 1.211
Mar-38 719758 962920 1.338
Apr-98 731220 851873 1,165
May-98 523560 843168 1610
Jur-98 699058 1031203 1476
Jul-98 471845 606778 1.286
Aug-08 380600 488921 1.252
Sep-93 724480 1195638 1.650
Oct-08 779400 1153045 1.479
Nov-88 518320 640701 1.236
Dec-98 681100 1078040 1.583
Jan-39 51580 992093 1523
Feb-99 456810 604058 1.322
Mar-89 733970 . 1207240 1.645
Apr-99 722840 900645 1,245
May-99 627050 800792 1277
Jun-93 580100 964077 1.418
TOTAL 24.917

AVERAGE 1.384

TAGET 1.384 X 90% Kevslgnin 1.25




dhuanemslsnasnuindved Shale Crusher

» 9
Shale Crusher dzaathvinslasldnindoanns 10% A9l
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b4
=

a1519% a-19  thvinomslgwdsnu#hees Shale Crusher

SHALE CRUSHER

MONTH/YEAR| PRODUCTION |ELECTRICAL CONSUMTION [SPECIFIC ENERGY CONSUMPTION
(Ton) (Kwh) (Kwh/Ten)

Jan-98 185600 260194 1.402
Feb-98 155230 199088 1.283
Mar-98 193594 271350 1.402
Apr-98 153710 252266 1.641
May-98 116094 149406 1.287
Jun-98 162130 266264 1.642
Jul-98 154957 199147 1.286
Aug-98 79630 125710 1.579
Sep-98 167510 220429 1.316
Oct-98 204890 346717 1.692
Nov-88 146390 192984 1.318
Dec-98 204510 319080 1.560
Jan-99 199770 332520 1.665
Feb-99 148310 235372 1.587
Mar-99 214080 281902 1.317
Apr-99 190775 272555 1.429
May-99 151196 243135 1.608
Jun-99 142182 195473 1.375
TOTAL 26.387

AVERAGE 1.466

TAGET 1.466 X 90% SaduiiAvindu 1.32




hwsnenslsndanwlvliihves Coal Crusher

2 4 o
Coal Crusher vzauthmuelasldaunavanny 10% Al

m3s1an 820 thwanensi¥ndesnulsfhues Coal Crusher

272

COAL CRUSHER

[MONTH/YEAR| PRODUCTION |ELECTRICAL CONSUMTION | SPECIFIC ENERGY CONSUMPTION
(Ten) (Kwh) (Kwh/Ton)

Jan-98 77330 60302 0.780

| Fen-o8 69720 568370 0.809
Mar-98 94660 79362 0.838

" Apr98 88310 76099 0.862
May-98 55820 52805 0.946

% Jun-98 90800 ' 59830 0.658
T ures 51800 43615 0.842
Aug-98 56018 42893 0.766
Sep-98 109890 67343 0.613
Oct-98 90090 54072 0.600

" Nov-98 76130 50154 0.669
Dec-98 86170 55961 0.649
Jan-99 68610 52270 0.762
Feb-99 87779 51840 0.765
Mar-99 91650 680314 0.658
Apr-99 89040 54386 0.611

{ May-99 82330 50899 0.618
', Jun-99 65050 46731 0.718
TOTAL 13.154

AVERAGE 0.731

TAGET 0.731 X 90% Sehudldrviai 0.66
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sthvisnanslFnwdsanulves Compound Crusher

& 4 o A
Compound Crusher wduthvmnelasldnmsanad 10% Aadl

ms19n 7-21 idhuuemsdwdeanldfhues Compound Crusher

COMPGOGUND CRUSHER

SPECIFIC ENERGY CONSUMPTION

MONTH/YEAR| PRODUCTION |[ELECTRICAL CONSUMTION
(Ten) {Kwh) (Xwh/Ton)
Jan-98 55854 106951 1.916
Feb-98 58138 98668 1.697
Mar-98 59164 101600 1.717
Apr-98 56381 114779 2.036
May-98 42282 115268 2726
Jun-98 45554 107601 2.362
Jui-98 36085 92948 2,576
Aug-98 49466 125644 2.540
Sep-98 64948 122461 1.886
Oct-98 82002 147661 1.801
Nov-98 66354 114632 1.728
Dec-98 67585 110416 1.634
Jan-99 84500 138927 1.644 -

Feb-99 89265 150006 1.680
Mar-99 102191 169738 1.661
Apr-99 77336 129840 1.679
May-99 88309 162512 1,840
Jun-99 83012 148332 1.787
TOTAL 34.908

AVERAGE 1.939

TAGET 1.939 X 90% FafusiAyiniy 1.75

4
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Raw Mill vz@aithmunelaoldszun Three Best Target udameunaeh ldiiudhmne

a15199 a-22 ithwinens Idndenu Ivihwes Raw Mill

RAW MILL
MONTH/YEAR! PRODUCTION |ELECTRICAL CONSUMTION SPECIFIC ENERGY CONSUMPTION
(Tom) (Kwh) (Kwh/Toen)

Jan-98 811933.98 17565710 21.634
£cb-98 833835 17816863 21.367
Mar-98 943215 20662395 21.906
Apr-98 1016128.2 21474224 21.133
May-98 692930 14653843 21.148
Jun-98 986074.01 20958953 21.256
Jul-98 614174 12989213 21.149
Aug-98 495021 10469416 21.149
Sep-98 1007372 21345324 21,189
Oct-98 942276 20269332 21.500
Nov-98 698580.99 16107075 21.625
Dec-08 922351.01 19634225 21.179
Jan-99 795333.99 16790151 21.111
Feb-99 679730.99 14383000 21.160
Mar-99 1000977.99 21756712 21.736
Apr-99 921132 19528852 21.201
May-99 865152.31 18749587 21.672
Jun-99 857092.84 18441075 21516
TOTAL 384.632

TAGET (21.111+21.133+21.148) / 3 PR 21.130
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Coal Mill szauihwinelaol¥aunivanas 10% @il

a5 923 dhnnemsdwdeanuiwes coal Mill

COAL MILL
MONTH/YEAR| PRODUCTION |[ELECTRICAL CONSUMTION [SPECIFIC ENERGY CONSUMPTION
(Ton) (Kwh) (Kwh/Ton)
Jan-98 73629 3736039 50.742
Feb-98 75075 3787052 50.444
Mar-98 84749 4359497 51.440
Apr-93 92793 4684009 50.478
May-98 55002 2734663 49.719
Jun-98 92991 4384590 47.151
Jul-98 58317 3032844 52.006
Aug-98 48192 2562063 52.956
' Sep-98 97460 4651662 47.729
Oct-98 88932 3791882 42.638
Nov-98 61720 3229351 62.323
Dec-98 83399 3828224 45.903
Jan-99 61950 2906641 46.919
Feb-99 58467 2493941 42.656
Mar-99 85748 3820882 44.560
Apr-99 80815 3496362 43.264
May-99 79434 3385658 42.622
Jun-99 68433 2922801 42711
TOTAL 856.259
AVERAGE 47.570
TAGET 47.570 X 90% Saudwinfu 42.81
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ms19f a-24  dhwneas ldwdean lvifhaess Kin

KILN
MONTH/YEAR| PRODUCTION | ELECTRICAL CONSUMTION |SPECIFIC ENERGY CONSUMPTION
(Ton) (Kwh) (Kwh/Ton)

Jan-98 620955 16902387 : 27.220
Feb-98 . 624738 16927970 27.096
Mar-98 684279 18539677 27.094
Apr-98 662627 17956529 27.099
May-98 375734 11549160 30.738
Jun-98 622547 ' 1ZT02073 1 & 28.435
Jul-98 393502 11592899 29.454
Aug-98 308714 9590359 ©31.065
Sep-98 - 628772 17525084 27.872
. Oct-98 538597 16422814 30.492
Nov-98 437433 11872701 27.142
Dec-98 587264 16270069 27.705
Jan-93 503383 13859683 27.533
Feb-99 417906 11756148 28.131
Mar-99 639385 17542760 27.437
Apr-99 578942 15687538 27.097
May-99 566385 15637749 ‘ 27.610
Jun-99 513709 13919451 27.096
TOTAL - 506.315

TAGET - - (27.094+27.096+27.096) / 3 ﬁaﬁuﬁmmqﬁu 27.100
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udrsueneh ladudhwne

151990 A-25

thunemsldwasenilfhwes Cement Mill Type 1

CEMENT MILL TYPE I
MONTH/YEAR| PRODUCTION |ELECTRICAL CONSUMTION |SPECIFIC ENERGY CONSUMPTION
(Ton) (Kwh) Kwh/Ton)

Jan-98 238747 9108210 38.150
Feb-98 205831 7610032 36.972
Mar-98 282782 10296106 36.410
Apr-98 209707 7694282 36.691
May-98 246263 9417890 38.243
Jun-G8 266510 9616672 37.490
Jui-g8 294008 11182425 38.034
Aug-98 243354 9418099 38.701
Sep-98 236364 8617915 36.460
Oct-98 216007 7865949 36.400
Nov-98 170502 6532075 38.311
Dec-98 190156 7263964 38.200
Jan-9g 269811 9705475 37.356
Feb-99 315481 11481110 36,392
Mar-99 286446 10585574 36.955
Apr-99 191307 7202118 37.647
May-99 316672 12258084 38,708
Jun-99 397401 15768658 39.679
TOTAL 676.802

TARGET (36.392+36.40+36.41) /3 AeuAninfy 36.400
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Cement Mill Type I azsathmnoTagldszuy Three Best Target udIMAURGY

f1&¥ughwine

mi1eh a-26 hvnenisldwdaay Iifhves Cement Mill Type I

CEMENT MILL TYPE III
MONTH/YEAR| PRODUCTION |ELECTRICAL CONSUMTION {SPECIFIC ENERGY CONSUMPTION
(Ten) (Kwh) Kwh/Ton)
Jan-98 16303 1162117 71.284
Feb-98 18044 1293838 71.703
Mar-98 6367 461752 72.524
Apr-98 18664 1423132 76.251
May-98 10835 841670 77.679
Jun-88 - - -
Jul-98 - : -
Aug-98 - - -
Sep-98 14838 1082651 72.966
Oct-98 10450 792068 75.795
Nov-98 10585 754575 71.290
Dec-98 13466 959251 71.288
Jan-99 10655 787737 73.930
Feb-99 10506 751830 71.563
Mar-99 5747 i 695427 71.390
Apr-99 7459 536841 71.976
May-99 14164 1009661  71.283
Jun-99 8639 621818 . 71.978
TOTAL 1097.114
TAGET (71.279+71.283+71.284) /3 & FustAnwinfu 71.29
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hrsnemslendenulnihuss Cement Mill Type Mixed

Cement Mill Type Mixed dzfuthuinelasldszyy Three Best Target

s ash ashudhwing

M3197 7-27 Khuwnemsgmdeanuin#hves Cement Mill Type Mixed

CEMENT MILL TYPE MIXED
MONTH/YEAR| PRODUCTION |ELECTRICAL CONSUMTION SPECIFIC ENERGY CONSUMPTION
(Ton) (Kwh) Kwh/Ten)

Jan-98 114668 3823829 33.347
Feb-98 122859 4237801 34.493
Mar-98 116659 3978199 34.396
Apr-98 135707 4507963 33.218
May-98 106968 . 3645386 34.079
Jun-98 115452 3846386 33.316
Jul-98 89432 3116155 34.844
Aug-98 68872 2386932 34.657
Sep-98 84916 2892481 34.063
Oct-98 135642 4505200 33214
Nov-98 109225 3752102 34.352
Dec-98 107111 3640586 33.989
Jan-99 137024 45659358 33.274
Feb-99 144067 4785007 33.216
Miar-99 159907 5411130 35.838 3
Apr-99 127624 4239288 33.217
May-99 124916 4227631 ' 33.844
Jun-99 92437 3207830 34.703

TOTAL 610.062
TAGET (33.214+33.216+33.217) /3 Auuidnwiniu 33.22
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POWER CONSUMPTION

DESCRIPTION ACTUAL VALUE (MW)
LIMESTONE CRUSHER 1 0.90
LIMESTONE CRUSHER 2 1.60
LIMESTONE CRUSHER 3 1.20
SHALE CRUSHER 1 0.26
SHALE CRUSHER 2 0.30
COAL CRUSHER - 0.19
COMPOUND CRUSHER 1 0.55
COMPOIIND CRUSHER 2 0.60
RAW MILL 1 AND 2 6.10
RAW MILL 3 AND 4 6.50
RAW MILL 5 4.70
RAW MILL 6 AND 7 7.00
RAW MILL 8 5.50
COAL MILL 1 AND 2 3.04
COAL MILL 3 AND 4 3.00
COAL MILL 5 AND 6 3.00
CEMENT MILL 1 7.54
CEMENT MILL 2 7.58
CEMENT MILL 3 7.50
CEMENT MILL 4 7.50
CEMENT MILL 5 7.70
CEMENT MILL 6 7.50
CEMENT MILL 7 8.00
PREHEATER/KILN 1 12.69
PREHEATER// KiLN ‘2 13.00
PREREATER/KILN 3 13.60
RAW MATERIAL TRANSPORT 1 0.13
RAW MATERIAL TRANSPORT 2 0.20
RAW MATERIAL FEED BIN 2 0.25
RAW MATERIAL FEED BIN 3 0.30

i uswun 1 w3 samjudamdded
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POWER CONSUMPTION

-DESCRIPTION ACTUAL VALUE (MW)
1. PREHEATER/KILN 1 12.69
2. PREHEATER/KILN 2 13.00
—3, PREHEATER/KILN 3 13.60
4. RAW MILL 1 -AND 2 6.10
5. RAW MILL 3 3.25
6. RAW MILL 7 3.50
7. RAW MILL 8 5.50
[8. RAW MATERIAL TRANSPORT 1 0.13
9. RAW MATERIAL TRANSPORT 2 0.20
10. RAW MATERIAL FEED BIN 2 0.25
11. RAW MATERIAL FEED BIN 3 0.30
12. COAL MILL 1 AND 2 3.04
13. COAL MILL 3 1.50
.‘. .COAL MILL 6 1.50
15. CEMENT MILL 1 7.54
16. LIMESTONE CRUSHER 2 1.60
17. LIMESTONE CRUSHER 3 1.20
18. SHALE CRUSHER 1 0.26
19. SHALE CRUSHER 2 0.30
20. COAL CRUSHER 0.19
21. COMPOUND CRUSHER 1 0.55
22. OTHER 4.00
TOTAL 80.20

&

REMARK OTHER : ELECTRICAL LOAD UNSTABLE
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AT 8-1 MTIFNTINTUURSNAINAAYURLU

2542-2543

PRODUCTION

(TON-CEMENT) 461,169 476,621 609,770 624,215 601,530 540,803 478,666 418,714 537,970 631,161 634,692 616,037 6,080,877 602,581.42
ENERGY CONSUMPTION ‘
(KCAL/Kg-CEMENT) 981.40 1.086.16 938.62 1,035.80 1,080.48 1,037.22 767.23 876.24 938.26 799.32 1,067.30 788.77 871.62
TOTAL ENERQY COST

(BAHT/TON-CEMENT) 362.59 389.63 349.90 38179 368,50 383.27 331.83 3683.37 360.55 436.10 386.20 339.16 3p2.72
ELECTRICITY . KWHR 86,836,020 58,496,720 69,968,812 60,928,788 57,247,328 62,371,828 54,958,484 47,630,704 61,686,160 0,620,240 61,183,280 59,178,240 700,638,412 67,243,662
: KWIVTON-CEMENT 120.84 122.78 117.64 116.23 116.64 116,37 114.81 113.78 114.68 113.94 114.47 114.68 117.10
- MILLION KCAL 47,838 60,298 51,664 52,390 49,826 §3.630 47,258 40,883 83,049 52,038 62,617 60,884 602,353 49,220.50
1 BAHY 85,953,734 60,650,467 00,968,363 89,757,340 86,285,646 103,296,476 90,972,676 77,876,023 100,338,206 101,693,790 102,640,882 98,793,156 | 1,118,225,847 | 89,344,9656.48
: KCAL/Kg-CEMENT 103.74 106.66 101.15 89.94 99.35 89.20 88.72 87.83 08.61 a7.97 98.42 98.61 100.68
: BAHT/TON-CEMENT 186.39 180.23 178.45 171.22 170.05 191.08 180.04 185.68 186.61 191.46 182.00 181.46 182.83
COAL : TONS - 88,511 81,327 73,678 84,800 86,154 88,174 54,082 55,667 - 78,493 84,6521 89,005 60,986 884,398 73,699.83
: TON-COAL/TON-CEME 0.16 0.17 0.14 0.18 017 0.18 0.1 0.13 0.16 0.12 0.17 0.12 0.15
: MILLION KCAL 384 466 455,870 447,119 479,682 481,163 495,807 304,348 314,185 441,589 363,358 603,442 344,603 4,886,442 416,463.50
: BAHT 71,936,650 86,393,360 77,266,800 89,146,000 89,411,700 92.582,700 56,786,100 58,450,350 82,417,660 @7.747,060 93,466,260 64,036,300 928,617,800 | 77,384,826.00
: KCAL/Kg-CEMENT 833.70 866.66 818,256 214.88 958.35 917.14 636.79 760.38 820.86 £64.08 04173 867.59 626,64 825.03
1 BAHT/TON-CEMENT 165.88 179.20 161.66 170.06 178.27 171.26 418.63 139.59 153.20 127.55 174.82 124.09 153.97 153.68
HEAVY Oll  : LITRE 180,700 226,230 88,900 213,600 222,700 193,200 243,200 390,846 232,630 234,600 171,260 289,270 2,644,836 220,402.92
: LITRE/TON-CEMENT 0.3¢ CA7 0.13 0.41 0.44 0.38 0.51 083 043 | 0.44 0.32 0.52 0.48
: MILLION KCAL 1678 1872 583 1,861 1.841 1684 2120 3.407 2,027 2,044 1,493 2,347 23,066 1,821.25
: BAHT 722,800 04 620 267,800 854,000 880,800 772,800 972,800 1,663,380 930,120 938,000 685,040 1,077,080 10,679,340 881,611.67
: KCAL/Kg-CEMENT 3.42 4.14 114 3.55 3.87 312 4.43 8.14 377 3.85 279 466 3.90
: BAHT/TON-CEMENT 157 1.80 0.62 163 178 1.43 2,03 3.73 1.73 177 1.28 2.09 1.78
DIESEL OIL : mRE 1,011,709 066,853 983,462 976,226 958,727 1,024,819 934,806 869,831 862,336 760,494 818,800 882,246 11,067,814 ©21,482.83
: LITRETON-CEMENT 2.19 2.01 183 1.86 1.1 1.80 1.96 213 1.60 1.43 1.63 171 1.86
+ MILLION KCAL 0,481 8,867 9,216 9,139 8,964 8,604 8,768 8,339 8,081 7,927 7.671 8,268 103,624 8,636.31
: BAHT 8,690,627 8,669,587 9,873,958 9,848,534 | 9,731,078 10,645,388 10,112,426 10,072,887 10,279,033 8,144,891 9,876,968 | 11,107,464.65 116,710,732 | 9,725,894.32
: KCALKg-CEMENT 20.66 18.80 18.08 1743 17.81 17.78 _15_3(_)4 1891 16.02 1842 14.36 18.02 17.30
: BAHT/TON-CEMENT 18.85 18.18 18.37 18.88 16.40 19.51 21.12 2406 19,11 1633 18.10 21.62 19.44
#1u5BU | MILLION KCAL 388,041 457 842 417,702 481,463 483,094 497 491 308,468 317,682 443,628 366,402 504,936 346,860 5,008,497 417,374.76
: BAHT 72,669,360 88,288,270 17,624,600 89,899,000 80,302,500 93,355{,?_(?9.\_ ) 67,768,800 60,013,730 83,347,170 66,885,060 94,140,280 86,112,380 939,197,240 | 78,288,436.67
: KCAL/Kg-CEMENT 837.11 960.80 819.39 818.43 9683.22 92028 640.21 758.48 82463 687.93 944.52 872.14 828.93
: BAMT/TON-CEMENT 167.66 181.10 162.08 171.68 180.05 172.68 120.66 143.33 154,83 128.31 178.10 126.18 166.47

982



myni 2 maliwmdanuivdh  alivh 115 kv uez 22KV T 2542-2543 (mdamisdiuige)

YEAR 115 KV 22KV
1998-2000 METER NO. 002000 METER NO.013300 METER NO.002190 METER NO.002190 METER N0.002190 TOTAL PLANT TOTAL
MONTH FACTORY PASAKRIVER 2. PASAKRIVER 1, DORM 3. 22KV (115 KV-+22KV)

KWH BAHT KWH BAHT KW BAHT KWH BAHT KWH BAHT KWH BAHT KWH BAHT BAHT/KWH
Jul-99 56,453,520 85,573,934 87.85 71,768 | 14880596 | 102012 | 207.158.57 8,720 | 2374727 } 182,500 379,800 55,636,020 85,953,734 1.545
Aug-99 58,239,280 80,130,721 6,720 18,611.39 101,368 | 19594892¢ 146,712 279,182.31 9,360 | 26,003.46 | 257,440 519,746 | 68,496,720 90,650,467 1.550
Sep-99 59,717,920 90,473,254 - 87.85 \97.240 18844526 | 143,772 | 279,866.58 9.880 | 26,.900.04 | 250,692 495,100 | 99,968,612 90,968,354 1517
Qct-99* 60,675,120 89,258,084 - 87.85 90,408 |  192990.31 | 145908 | 280,183.54 0,360 | 26,003.46 | 254,676 499,265 | 60,929,796 89.'757,349 1.473
Nov-93 57,703,760 84,801,219 87.85 08,864 | 192,208.36 | 138,642 | 26971352 8,080 | 22,417.16 | 245,586 484,427 1 57,949,346 85,285,646 1472
Dec-89 62,153,300 | 102,807,246 87.85 88,872 | 19562120 | 121656 | 269,855.50 8,000 | 23.665.01 f 218,528 489,230 | 62,371,828 103,296,476 1.656
Jan-00 54,762,640 .90,493,709 13,280 39,43¢.71 73832 | 17152384 97,462 | 234,550.07 | 11,280 | 33,458.43 | 195,844 478,967 | 54,958,484 90,972,676 1,655
Fep-00 ™ 47,477,600 77,470,423 80 186.51 66,400 | 157,903.52 86,424 | 219,024.39 9,280 | 27,486.83 | 162,184 404,600 | 47,639,784 77,875,023 1.635
Mar-00 61,696,160 99,879,028 87.85 80496 | 18075878 | 110,136 | 246,873.00 | 10,640 [ 31,547.52 ] 201,272 450,267 | 61,897,432 100,338,295 1.621
Apr-00 ' 60,520,240 | 101,230,346 - 87.85 74272 | 17620272 | 104,688 | 25408142 10,960 | 33,072.90 | 190,020 463,444 | 60,711,160 101,693,790 1.675
May-00 61,193,280 | 102,200,597 - 87.85 69,544 |  167,402.53 99,000 | 236,320.20| 12,080 | 36,475.24 | 180,624 440,285 | 61,373,904 102,640,882 1672
Jun-00 59,178,240 98,317,539 - 87.85 79,816 | 18459169 | 110,400 | 254,219.40| 12,160 | 36,718.26 | 202,378 475617 | 59,380,616 98,793,156 1.664
TOTAL 698,771,060 | 1,112,636,100 20,080 59,022 1.601.880 2,152,403.09 1,&06,802 3,030,828.51 | 119,600 | 347,496 | 2,542,642 | 5,589,747 | 701,313,702 | 1,118,225,848 1.594
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A151eil 43 avlindeanivdhuesaindh 11s kv Y 2542-2543 (ndshmalinlg

YEAR ENERGY DEMAND ENERGY CHARGE DEMAND CHANGE FT CHANGE TOTAL COST (EXCLUDE VAT) VAT TOTAL COST (INCLUDE VAT)

1899-2000 PEAK OFF PEAK SUNDAY TOTAL PEAK | OFF PEAK| SUNDAY DEMAND INDEX COST/UNIT
MONTH KWH KWH KWH KWH KW KW KW BAHT BAHT / KW BAHT BAHY / W BAHT BAHT / KW BAHT BAHT / KW BAMT BAHT BAHT / KW
Jui-89 22,188,880 22,758,320 10,508,320 55,453,620 | 115,600 131,620 129,600 65,606,861 1.0028f 11,883,680 80.36 | 18,083,393 0.3281 85,673,934 1.543§ 5,990,175 91,564,109 1.651
Aug-g9 22,086,000 23,367,260 12,776,000 68,230,280 | 105,040 138,560 137,920 57,248,274 0.98201 10,798,112 77.93 1 22,084,335 0.3782 90,130,721 1.548) 6,309,160 96,439,872 1.656
Sep-68 21,520,080 27,555,660 10,842,160 69,717,820 96,920 135,040 134,400 57,864,842 0.9800 9,963,376 73.78 | 22,645,035 0.3792 90,473,254 1.515] 6,333,128 96,806,381 1.621
COct-60° 21,213,200 26,300,320 13,161,600 60,675,120 79,440 135,960 138,240 58,083,648 0.9573 8,166,432 59.07 | 23,008,006 0.3792 89,258,084 1.471 6,248,066 95,506,149 1.574
Nov-88 10,931,600 24,317,920 13,464,240 §7,703,760 77,320 134,920 130,680 54,971,458 09524 7,948,496 58.91§ 21,881,266 0.3792 84,801,219 1470 5,936,085 80,737,306 1.672
Dec-99 21,862,740 27,003,920 13,286,840 62,153,300 79,540 138,000 136,960 509,825,798 0.959@‘ 8,176,712 59.70 | 35,004,739 0.5632, 102,807,246 1.654] 7,186,507 110,003,754 1.770
Jan-00 18,685,600 22,570.000 13,507,040 54,762,840 75,160 136,400 136,670 51,924,942 0.9482 7,726,448 §9.65 | 30,842,319 0.5632, 90,493,709 1.662] 6,334,500 96,828,269 1.768]

Feb-00 = 14,256,400 23,850,880 9,370,320 47,477,600 70,600 113,820 113,280 43,473,358 0.9167 7,267,680 3.7t | 28,739,304 0.5632 77,470,423 1.632] 5,422,930 82,863,352 1.748
Mar-00 19,119,600 31,455,600 11,120,960 61,696,160 78,400 143,040 138,840 57,072,231 09251 8,068,520 58.3¢4 | 34,747,277 0.5632 99,879,028 1.619) 6,991,532 108,870,560 1.732|
Apr-00 18,648.400 29,979,040 11,802,800 60,520,240 79,440 130,880 128,000 55,831,862 0.9226 8,166,432 62.40 | 37,232,052 0.6152 101,230,346 1.673] 7,086,124 108,316,470 1.790
May-00 18,907.040 30,088,880 12,197,360 61,193,280 78,480 142,720 140,800 66,486,747 0.9231 8,087,744 56.53 | 37.646,106 0.61 5’2# 102,200,587 1.670] 7,154,042 108,354,639 1,787
Jun-00 17,546,800 28,631,920 12,999,520 59,178,240 77,800 120,000 120,000 53,913,246 0.9110 1,997,840 66.65 | 36,406,453 0,6152* 98,317,539 1.681] 6,862,228 105,199,767 1778
TOTAL 236,974,340 | 317,879,760 | - 14431‘6.960 608,771,080 862,103,264 104,212,472 346,320,364 1,112,636,100 77,884,527 | 1,180,520,627
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maei -4 agilnandaiia msldwdsnuanufou sazmlvaewdenuanudou U 25422543 mdsmsliulge)

iHou Phnunsld [wawdarfudie| drldiewdson| Sandldomdaaunmdey gasimlgsewasau 83 ldmasam
wamawdeu anufou | dedSuiensldwdsaunwion| awdeudenandaifudle | anufeusenandayiudia
2542-2543 (Million Kcal) |{(Ton Clinker) (Baht) (Baht / Million Kcal) (Baht/ Ton Clinker) . (Kcal / Kg Clinker)
fl.9. 42 386,041 526,933 72,659,350 188.22 13789 732.62
o9, 42 457,842 623,731 86,298,270 188.49 13836 73404
ny.42 417,702 569,933 77,524,500 . 18560 136.02 732.90
a.9. 42* 481,453 657,943 89,999,000 186.93 136.79 | 731.76
Y. 42 483,094 661,800 | - 90,302,500 186.93 136.45 72997
.91, 42 497,491 651,106 93,355,500 187.65 137.06 730.42
1.9.43 306,468 419,602 57,758,900 188.47 ' 137.65 730.38
LI, 43%% 317,592 434994 | 60,013,730 188.96 137.96 730.11
1.0 43 443,626 508,010 83,347,770 187.88 137.08 729.64
.Y 43 365,402 500,633 68,685,050 187.97 137.20 729.88
WA, 43 504,935 692,404 | 94,140,290 186.44 13596 729.25|
1.0, 43 351,209 481,266 | 65,112,380 185.40 135.29 729.76
HasIN 5012,855 | 6,858,355 | 939,197,240
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mmeh 5 aglmandaludnud alindindllih wazanlivh i 25422543 wdvhmmliudse)

o wandeudnnd | ITinams1diih| s ldwdaon il | anlSmuns i | 2l 2 kv T T dasimtdihide | daswildiee | Shsnisléwdaonladh

115KV 15KV (hizawdr T waz vAT) | USinans 19 | sasdayudiond | dewandniudund

2542-2543 Ton Cement Kwh Baht Baht Baht Baht Baht / Kwh Bant/ Ton Cement (Kwh / Ton Cement)
n.f. 42 461,159 55,636,020 55,606,861 11,883,680 379,800 67,870,341 1220 14717 12064
a0, 42 476,521 58,496,720 57,248,274 10,798,112 519,746 68,566,132 1472 143.89 122.76
n.o. 42 509,770 59,968,612 57,864,842 9,963,376 495,100 68,323,318 1139 134.03 117.64
A0, 42% 524,215 60,929,796 58,083,646 8,166,432 499,265 66,749,343 1.096 127.33 116.23
W, 42 501,539 57,949,328 54,971,458 7,948,496 484,427 63,404,380 1004 126.42 115,54
5., 42 540,603 62,371,828 0,625,796 8,176,712 489,230 68,291,737 1095 12633 115.37
3.0, 43 478,696 54,956,484 51,004,042 7,726,448 478,967 60,130,357 1004 125,61 114,81
W, 43#% 418,714 47,639,704 43,473,358 7,257,680 404,600 51,135,639 1073 122.13 113.78
fi.n. 43 537,970 61,696,160 57,072,231 8,089,520 459,267 65,591,018 1063 121.92 114,68
1.8, 43 531,161 60,620,240 55,831,862 8,166,432 463,444 64,461,738 1,065 12136 113.94
WA, 43 534,592 61,193,280 56,486,747 8,067,744 440,285 64,994,776 1062 12158 114.47
flu.43 516,037 59,178,240 53,913,246 7,997,840 475,617 62,386,703 1064 120.90 114,68

M 6,030,977 700,538,412 662,103,264 104,212,472 5,660,747 771,905,483
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aaaf o6 mildihiidssudaldudsoinhinisyfuyss

iHou mandaudmug | sasdliih | Aedusldeeld | i diRetusse | Aedludiddefianns
GRAMTRERES TR

2542-2543 Ton Cement Baht/ Ton Cement Balt Baht Baht
@.0. 42% 524,215 165.96 86,998,721 66,749,343 20,249,378
n.b, 42 501,539 165.96 83,235,412 63,404,380 19,831,032
5.9 42 540,603 165.96 89,718,474 68,291,737 21,426,736
“1.8. 43 478,696 165.96 79,444,388 60,130,357 19,314,031
LN, 43%* 418,714 165.96 69,489,775 51,135,639 18,354,137
1.9, 43 537,970 165.96 89,281,501 65,591,018 23,690,483
11,4, 43 531,161 165.96 88,151,480 64,461,738 23,689,741
WA, 43 534,592 165.96 88,720,888 64,994,776 23,726,112
.4, 43 516,037 165.96 85,641,501 62,386,703 23,254,797
WRIIN 4,583,527 760,682,141 567,145,692 193,536,449
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maeh 7 mlvawdumianuanufouiidszuinldandnndhmaliuilye

iHou mamanyudia | Sanmldhendenu Aaflumldield | i ldsedwieoy | Andumldsiwionnas
anudounsumsliule audoufifiaiu
2542-2543 Ton Clinker Baht / Ton Clinker Baht Baht Baht

f.A, 42% 657,943 141.54 93,125,206 89,999,000 3,126,206
Wo. 42 661,800 141.54 93,671,171 90,302,500 3,368,671
5.9, 42 681,106 141,54 96,403,680 93,355,500 3,048,180
U.A. 43 419,602 141.54 59,390,467 57,758,900 1,631,567

AW, 4354 434,994 141,54 61,569,008 60,013,730 1,555,278
fin.43 608,010 141.54 86,057,669 83,347,770 2,709,899
190., 43 500,633 141 54 70,859,613 68,685,050 2,174,563
WA 43 692,404 14154 98,002,932 94,140,290 3,862,642
il.u. 43 481,266 141,54 68,118,426 65,112,380 3,006,046
HaT I 5,137,757 | 727,198,171 702,715,120 24,483,051 |

FZ( ¥ - ~oa <y ~ o/ ’
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asdsvanamssinlydendnyivifhwiemsdulys

wananuduindamsyfudye = 4,583,527 Ton
YSinamdenu Iehild 7 = 527,212,350 Kwh
I (lisaue FTuagvaT) = 567,145,692 Baht
ganmldnsanmdsnuy ihdedSnagdudiuud ~ 567,145,692
4,583,527

123.73 Baht/Ton Cement

a1 IvhasdT i andsay Tudh = 567,145,692

527,212,356

= 1.076 Baht /Kwh

s
5

nnasgums indesnu Iiduidy 115.00 Kwh/ Ton Cement

Sl elsrunamsaimumnaspundanuldfh = 115X 1.076 = 123.74 BanvTon Cement
Fariu nlesimudsasia i fiaans = (123.74-123.73)X100 = 0.0081%
123.74
Aasua g id = (123.74-123.73) X 4,583,527

= 45835 Baht
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d vy avy s ¥ ar [
msdsssnamsamiynandsnuanuieunianmsuiudye

wandmjuiliendemstfule = 5,137,757 Ton Clinker
Winandeuanufouild = 3,751,270 Million Kcal
MlFnemundinuanuiey = 702,715,120 Baht
fasmldnemundsnunmnuioudodSinaudia = 702,715,120
5,137,757

= 136.77 Baht/Ton Clinker

i

miFssevidinuanuiouy 702,715,120

3,751,270

187.33 Baht /Million Kcal

11nUIAIIUN1I EwAsuANLfounINY 730 Keal / Kg clinker

a,

: 8 ¢ | 4 o
?1":}x%é’?”’Z."'Ji.,l’fﬁ?ﬂi‘.!ﬂ?imﬁ'liﬁﬂ‘iﬁgTMWZNGWHQ’J“!N%‘GH = 730 X 187.33 = 136,75 BahvTon Clinker

(136.77-136.75)X100

¥
-1

Y] g i o o 1 9 as 4 B o g
AIUY Lb@ﬁl“ﬁuﬂ@‘ﬂi?ﬂii%'ﬁ?ﬂwﬁx‘iﬁ?l&ﬂ'}iflj"iﬂu?!ﬁ'\lﬂﬂiu

il

136.77

I

0.015 %
a . v Ao A
Aaua o fmuan1d — (136.77-136.75) X 5,137,757

= 102,755 Baht
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AUITONINYBIATEUIUNIINAMNATINNAT INVOITUT TANINYDIHUWNANA I ] 1AL

[ o dy ﬁ =) =y Y @ A A v e v
FUTTIAATHAINIUYBINTCUIUNTTINAAUITL uﬂmﬂstmmaumﬂ%wmmmwamz lﬂ‘ﬂi'}‘ﬁ’ﬂ

¥
Q o é o as o tas - o =
lagimsufinlsalviaaunieds Fsaussonmmwasnu navhmsdsoljadSeuieudvll 2540

y
Mansant laeeas 11

aussanmwanuaNuieundeihnssulyaeudy 3 2540

[ o a <1 @ o @
1. ﬁiﬁjﬂﬂ']WW@\ﬁ\‘nuﬂ'NZJZ"81@%@\37\53‘1J’3uﬂ?ﬁWﬁ@lAuil’@ﬁaQW'}ﬂ’ﬁﬂjﬂﬂ3“\3

ar a 2 i ot v o LY
atlszneunanan = Wamanijuliandeimsdiuilss

a I =
nananyuitia 1yl 2540
= 3813718 = 1.021
9/ w £y =1 A a g = s ! o
M3 IFNAINUANUTOWNYUNT 2540 =naenuANNTONT 2540 X MUTZNOUNANGR
= 3,734,257 X 1.021] = 3,812,695

s ToN NN = (M lemAsauanfewiiond] 2540 - wassupweundanisufulsHx100

Y =1 :‘d!
mﬂwmammm%’aumauwm 2540

= (3.812,695-3,751.270) X 100

3,812,695

ar a < @ o
ausIAMINEIIUANS ouvsInsT UMK landemsfulss = L61%
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@ 24 a s o @ @ H
2. duas0n AN IfhwsnssuunIsHERYuTL LA nasnsdiulge

Y = a a ¢ a
Adsznouranan = Rasaaluduanansisulys

rananfuiiuualul 2540
~ 4583527 - 0.877
msifndanniih@eusiil 2540 = w2540 X dnlszneunanaa
~ 623,048,887 X 0.877 = 546,960,039

aussomuwaeau =(m3 IFudse IMAuReutl 2540 - n1s l¥wdson InflmasnisalSuise X 100

ms Iwd s Infduieund) 2540

= (546.960.039 — 526.437,060) X 1C0

546,960,039

aussammuaeanu fhaeenszuaumssdauauuandmsdiuldye - 3.75%
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