=) o 4

d' a a d a dal 9 U a A A
POLIOIINUTUNUD N1521A518H09AYSZNo UV IVID 1D IUR UNY

v o Jo 1 ~ 4 U a A 4
ﬂ'J13JﬁNWUﬁﬂUﬂTLLﬂﬂL‘ﬂfﬂN@ﬂﬂq‘ﬂfﬂ Glumuwum‘lum

= [ 9 Aa A 9
i]”lﬂmll’e)QLmLﬂJ”IﬂﬂEJGl“BWIﬂummeﬁumga

Y o Y
HIve T 1107
YSayan AANNITURTATUNITUNN (FRINTINRATINNIT)
dd' =3 a a d a A 1 an
219138NUInYINNHNUSE MEl A3, JUAY 1MaIATD1I9
% ]
UNAAED

] A CAR~{ A 1 a o 9
mspauauan lud iunszuiumsiiinanemanailymiagniuluaua Tud

' Y
voelsa Wi uunzielfdusomaslumsnaanszua iy uaaFeveon laailu

o £ Y a S 1 a @ a = s A
E]Qﬂﬂi3ﬂ@‘U‘HL!Q“IJ’E]Qlﬂ1aﬂ]lu@ﬂﬁﬁﬂaﬁ®ﬂﬁl,ﬂﬂﬂ$ﬂiu ‘]JﬁJ'liLlﬂl@ﬂllﬂﬁl%ﬁlﬂﬁ]ﬁ]ﬂll“]fﬂ‘]/]l,ﬂﬂ

a

dg’ (Y 4 dy Y a 9 1 = < Aaa =
NNMITLHIVHDYNY 8 mﬂﬂizﬂ@mawmmmﬁu"lmm DANIUYY LYIaN FandU T«mau‘lwm

9
9

D.

a

= ~ A = =) d! 1 1 1 = Il
oy uuniliFen TuasiFon taz uaadou “]Nﬂ1u1/iu‘ﬂl1ﬂ auMsHanluuaazUamie il

9

4 X 9 qul 1 [ @ 1 a 1
29U NO VDIV N 8 HANANWNUNIN Gl,u“ﬂﬁ]i]"]J‘llﬁﬂ15m%fJﬂJLLE]%Wﬁ?Jﬂ”IuVIUﬂﬂuﬂ"IiLN”I
[ 4 a 1 ] %
Qﬂ'JNL!N‘L!LLﬁZ%ﬂfﬂ‘iiﬂﬂﬂig’tff‘Ufﬂiil!"ll't’]xi')ﬁ’)ﬂillﬁgﬂ?ﬂﬂ'lu"lgljflyaﬂlﬂﬂll@lﬁgﬂﬂlﬂﬁﬂﬂ Gdﬁ\i'f)'li]
1 o Y ] Y 1a =\ 4 a 1 a a 4 | 3 1
?NNa‘VITGI,WUlSJUlﬂ“JJillTELl"llf]Qllﬂﬁl"lfﬁlll@E]ﬂulcliﬂﬁ1llll,wuﬂ1§Nﬁﬁﬂ'lu?iuﬁﬂklu‘ﬂ i1ﬁlﬂ@]\‘1u@]

2553-2578
Y 09: aw 09.11 dyd Y o 1 a A Y
@Nuuﬂﬂ!'ﬁ]Elﬂ5\11/!"INUlﬂ‘LlHfﬁ!ﬂﬂ'li'qujiﬂﬂﬂ'lii8‘1’(’31\11,‘1/]?]1.!?]!,14‘“@\161]933@&!,@3‘?115

Y 1
aan A A

b4
a ¢ 0 ¢ % o
UATIEHNWNADANUI U !Wﬂﬁ%jNLL‘UUiﬂﬁfNWEﬂﬂim 8 @Qﬂﬂi%ﬂﬂﬂﬂlﬂ\i%i‘{ﬁ N133ALLAS

a3

o 1 [ a d a 4 4 a d
$uuNnguUeInIUY azweInsaldTuInveIuAatFounon laa tNoN1TLATIZH

v o & ' s 2y o A AAo = S q Y
ANVFUINUTTZNIN909A5Ene VYRV I LT UNLNUALAaIFaueen lva 19lszneuns
v A o [ a 1 1 I
dadulalumsnumuununsi o MswIeuLazNaNaIUR YN UM IHIRE1 AT UTE U

3 Av @ e a' [ 1 1 a 9 a
TaglduaaunsIdeadil Gunmitanguuesniuiiulaslamatinaiiy (K-Means) 910

9 ' A ' ! ° £ 3 9 Aq ¥ o A o
gruveyan iy luuewmg v.6110 Fadluguteyanlenwmwumsiuniedluilagiiv
Y
' o ) 9 o o 1 1 Aa 9 a 9 Y

uazeuIna AenINtUIIMsas Nuuuiaesmsswunnguoiuiu laglamatadu lielu

v A [ a 4 1 1 a
msaaaula (Decision Tree), HANN1TUATIEHNTUUINGY (Discriminant Analysis) LAZINAUA



9
1 o Y] o o o
Taseanelszamiiioy (Artificial Neural Network) Had9101 1310385190 1US 1209 W80T 0l
a = 4 4 dy 9 9 a 4
Usuavewnadouoon lyanas 8 0sdlszneuvesiidimingiudoyanisinsiziaunn
1 a d'd d' J Y a o 9 a d‘ Y ] o d'
aununvilymnzne iRaazniu aremaianlianuuiuduinige
HANINAADIUZII matia Taseiiglszammeuianuaiso lunisadia
o d‘d 1 o =1 a d’Q} 1 d' = o Y Y v Aa
puusaesniindudige uazlinannudanamitosnindofsunuau ldselunmsaaduly
[} a 4 1 1 [} 2,' a ] a o J )
LATHANMTAATIEHMSULNNGY daiu matin Tassiielszamdion  Meganuitetiogi
o 1 a a 4 1 a 1
s uemsiurdosouiuan luyt lusuiaa NI sutasHaua URUABUNITIN
Y a L4 4 9y J dy Y qgj ' U a
laTasmsansizrimanermsaiuud IHuveenlsznouoIUd 199 8 HazNquUInIUHY
A a [ a ~ J o Yy Y @ 1
oaaransznuMItnanznsuanlSuauaaFeusen loa nldaiteanuiiulaae

iwassnmlumsdeouiu i s el sz ansan



Thesis Title Analysis of Coal Ash Components Correlation with

Calcium Oxide of Lignite at Mae Moh Mine Using Data

Mining Technique
Author Mr. Thongchai Kaewud
Degree Master of Engineering (Industrial Engineering)
Thesis Advisor Asst. Prof. Dr. Wimalin Laosiritaworn
ABSTRACT

Lignite ash blending is the crucial process, directly affected on slagging problem in
electricity production of Mae Moh power plants. Calcium Oxide, a component of Lignite ash,
causes slagging. A volume of Calcium Oxide depends on eight factors including 1dun Si0,,
AlO,, Fe,0,, TiO,, CaO, MgO, K,O and Na,O. The volume of eight factors in each source is
quite different. Presently, both lignite ash preparation and blending process are managed and
planned by the experience of engineers and the historical data which might not always result in
quality of Calcium Oxide following lignite ash production plan of 2010 -2020.

Therefore, this research is to present the integrated application between data mining
and basic statistical analysis in order to construct the models for eight component of lignite ash
forecasting, lignite clustering and classification and Calcium Oxide estimation. These will be
systematically employed for decision making in lignite ash mining planning, preparation and
blending before combustion process. The methodology is as follows. Firstly, K-Mean was used
for lignite ash clustering based on a database of coal lignite model is derived from coal model of
Mae Moh Mine basin, Lampang, northern Thailand. Next, lignite ash classification using decision
tree, discriminant analysis and artificial neural network were constructed. The technique with the
highest accuracy was selected to build a Calcium Oxide estimation to analyze the quality of

lignite ash which generated the slagging problem.



The results experimental consequent of this research suggested that artificial neural
network technique is capable of high accuracy modeling and results in much smaller error in
comparison with the rest. Ultimately, this research provided the powerful approach for decision
making in lignite mining scheduling, provision and amalgamation before sending to the power
plant ‘s combustion by trend analysis of eight lignite ash component and lignite ash group
analysis to cut the slagging problem from the high volume of Calcium Oxide and to ramp the

stability of lignite preparation quality for Mae Moh power plants, efficiently.



