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This research has an objective to create the new model for evaluating the 

performance and efficiency of the machine. This model is built as purpose to solve the 

problems that occurred in Overall Equipment Effectiveness (OEE) indicator. OEE is the 

main indicator of TPM, which focuses on machine maintenance. This indicator 

emphasizes how to find loss in the machine with no consideration of production cost. As 

considering the priority between the machine without regarding the machine capacity, 

production cost and value of the products, it could cause the improper priority to the 

machine. Therefore, the researcher has built a new model and also designed the 

program for recording and evaluating the data. 

In the case study that the machine had been implemented, the result 

represented that the Coating Machine 2, which had the highest OEE at 77.3 %, was not 

the machine that had the lowest production loss value. The machine's overall production 

loss value costs 1B.B5 MB. For the Hatscheck 1, the machine that has even the least 

production loss value costs 10.25 MB., has the OEE only 70.4 %. This OEE is lower than 

the one found in the Coating Machine 2. The data represents that the OEE cannot 

sequence the problems appropriately because of the differences of the machines , 

included production capacity, production cost and the value of the products. These all 

differences will directly affect to the production loss value of each machine. 

Consequently, the new model in this research has been built to solve these OEE 

problems. This model can sequence the problems of each machine by calculating the 

production loss and represents the results as the monetary unit. / 
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1 ~~ 1 v11J nl ~LLn1 'lJU C1J~1 Afll r;) LA~'f1tJ111 J1'l tJ 91 nu C1J~I~ n~I'll-J109 tJ9'l ~ n111~1 LL tJ'l'Vll'l 

fI'lll-J LUtJ1111J1 ~tJ(;I'f1tJ LLfl :;~fin1 ~ ltJn1~~ltJ'l rufl'lll-J~ C1J L~tJ !?l1'l1 (;Ill-J LLtJ'l'Vll'l'lJ'f1'l 0 EE lr;)tJ 

~ltJ'l ru L UtJl;j fl ~ 1 L~tJ91 n A 'l1l-J ~ tlJ L~ tJ ~ Ln r;)~ tJ L ~ 'f11 ~ A'lIl-J ~ tlJ L~ rJ !?l1'l1~ Vi 1J ~ nLL~ r;) 'l J1 'l tJ 

~hhtJ~r;)l~mrltJ LLfl:;~lm~tl"jlmLmtJ1JLVltJm:;~~I'lrltJ1J1 

~tlJL~tJ91nn1~l11'lltJ'lJ'f1'l LA1'f1'l9m lr;)tJ1-if LLtJ'l'Vll'l OEE L~'f1~9:;l111 ~~Il-Jl~m:;1.J1J1ti'l~1 v11J 

A'lIl-J~1 f1tlJ ltJn1JLbfl1 'lJU C1J~I'lJ'f1'l LL!?lfl :;Lfl1'f1'l9 m 1J1'f1tJl'l L ~l-Jl :;~l-J n~1 LLtJ'l fi r;) L~l-J 

L~'f1'l J1'l tJ1J1~'Vl~l11 n1~~9mrtJnml-J1 ruLA 1'f1'l9 m91tJ'ltJl-J 1 n LLfl:; LA 1'f1'l9 n JLL!?lfl:; 

LA1'f1'l,rwinll~:;~Vlfil:Jfl lr;)m'll-J'lJ'f1'l LA1'f1'l9m~ LL(;In !?l1'lrltJ111 lr;)rJll~:;~Vlfil:Jfl lr;)m'll-J L'tl.~tJ'lJ'f1'l 

LA1'f1'l9nnL!?lfl:;LA1'f1'l9mbtJ 2550 (L~'f1tJ~ 1 ti'l 12) lL~r;)'lv1'lmn'l~ 1.1 

A p Q %OEE 

Hatschek 1 88.98% 81.36% 97.98% 70.93% 

Hatschek 2 91.23% 79.67% 98.11 % 71 .31% 

Hatschek 3 90.32% 82.31% 97.92% 72.80% 

Hatschek 4 84.74% 77.89% 96.37% 63.61% 

Hatschek 5 89.10% 84.69% 98.79% 74.55% 

Hatschek ~'ll-J 88.87% 81.42% 97.82% 70.78% 

Coating Machine 1 96.31% 80.12% 99.12% 76.48% 

Coating Machine 2 95.98% 81.34% 99.33% 77.55% 

Coating Machine 3 97.12% 79.98% 99.32% 77.15% 

Coating Machine 4 96.85% 79.91% 99.15% 76.73% 

Coating Machine 5 95.33% 77.69% 98.89% 73.24% 

Coating Machine ~'ll-J 96.32% 79.54% 99.15% 75.96% 



3 

LN'I1'W ~!l L~1-!l'l~m A P Q %OEE 

vh\-l~'J'I Hatschek 1 89.96% 82.25% 99.06% 73.30% 

Hatschek 2 91.33% 79.76% 98.22% 71.54% 

Hatschek 3 90.30% 82.29% 97.90% 72.75% 

Hatschek 4 89.59% 82.35% 95.50% 70.45% 

Hatschek 5 90.35% 85.88% 96.92% 75.20% 

Hatschek ~'J)'! 90.31% 82.94% 97.18% 72.80% 

Coating Machine 1 97.37% 81.00% 98.23% 77.47% 

Coating Machine 2 96.09% 81.43% 99.04% 77.49% 

Coating Machine 3 97.10% 79.96% 99.30% 77.10% 

Coating Machine 4 96.96% 80.00% 99.26% 76.99% 

Coating Machine 5 96.66% 79.55% 99.78% 76.73% 

Coating Machine ~'J)'! 96.83% 80.14% 99.26% 77.03% 

vl'l~'1 Hatschek 1 90.41 % 78.00% 98.89% 69.73% , 

Hatschek 2 90.06% 78.61 % 98.03% 69.40% 

Hatschek 3 93.21% 75.49% 97.72% 68.77% 

Hatschek 4 89.20% 83.19% 98.77% 73.29% 

Hatschek n).! 90.72% 78.97% 98.32% 70.44% 

Coating Machine 1 94.60% 81.24% 98.92% 76.03% 

Coating Machine 2 94.65% 82.23% 99.44% 77.40% 

Coating Machine 3 96.44% 80.07% 99.43% 76.78% 

Coating Machine 4 96.13% 79.89% 99.13% 76.14% 

Coating Machine ~'J)'! 95.46% 80.50% 99.25% 76.27% 

~11h'l Hatschek 1 91.67% 78.08% 98.38% 70.42% 

Coating Machine 1 91.96% 81.13% 98.14% 73.22% 

Coating Machine 2 93.32% 77.09% 99.09% 71.28% 

Coating Machine ~'J)'! 95.46% 80.50% 99.25% 76.27% 

U1';-Vl Hatschek 90.03% 81.18% 97.74% 71.44% 

Coating Machine 95.98% 80.06% 99.18% 76.21% 
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OEE ~~l~~")fi'e1l.l LLtJl'"llnm~~m~l-lll.l~~tJ~hqtTl.lY1U~l~l OEE ~~1~~(P)'e11'"l'"l:::hj1~ 
"nJ1tJfl,)l~~l Lfl~'e1-l~ mtTl.liJ fl,)l~~ ru L~tJ~~-l C.J~ tJl'e1'e1-l Am'l-l'1'e1 LN-lll.l~ln~~ (P) 'l-I'1'e1 LLif LLtJl ~1 

~ ~ , 

Availability Rate, Performance Efficiency LL~::: Quality Rate ~ LVl1nl.l nhJ1~U-lU'e1n~lfl,)l~ 

~ClJ L~tJ~ Ln (p)~l.l'lJ'e1-l LLtJl~:::~~~'e1-ltTl.l'"l:-;iJ~l Lvhnl.l c;)-ltTl.lUl-l flf-l m~1 ~ fl,)l~~l ~ClJ'lJ'e1-l LLtJl~::: 
~~~'e1-lm'"l'"l:-;iJml~LLj;1ntJll-lnl.l1u L(P)tJiJmHil'l-1l.l(p)Jlwt1nml~~l~ru'lJ'e1-lLLtJl~:::~~~'e1-l (A. , ~ , 

Raouf, 1994) ~-l'"l:::~-lC.J~vil1~~1 OEE 'lI'e1-lLfl~'e1-l~nnU~tJl.lLLU~-l1u'"lln~fimn~~ ~iJm~1~ 
JlwJnfl,)l~~l~n ILvhnl.l'l-l~(;)1l.lYln~~~'e1-l C;)-lj;11n-l~ 1.2 "iii , , 

A P Q 

.col 

Hatschek 1 M:-;1.J~ 88.98% 81.36% 97.98% 

.col 

Hatschek 2 M:-;U~ • 91.23% 79.67% 98.11 % 

Weight 0.20 0.30 0.50 

OEE 

(S. Nakajima) 

70.93% 

71.31 % 

OEE 

(A. Raouf) 

90.90% 

90.84% 

'l-I~lm'l-l~ : mHil'l-1l.l(;) Weight j;11~mn'l~ 1.2 tTwUl.lmmnc;),)'e1tJl-lL~'e1LmtJULY1tJui1'1.!'l-Il 

r.nn~l OEE ~-lm~ril'l-1l.l(;) Weight 'lJ'e1-lLLtJl~:::~~~'e1-ltTl.l~l.l'e1~num:-;U,)l.lmnL~:::i1'1.!'l-Il'l1'e1-l 
Lfl ~'e1-l~ n ~~-l~l.l'e1~ nU~JllY1i1 ClJ'l-Il'l-1'1'e1 fl,)l ~ ~ 1 ~ ClJ 'lI'e1-l Lfl ~'e1-l~ n ~tTl.l1 

'"llnj;11n-l~ 1.2 LL~(;)-l1~L~l.l~1 ~fin1~~(P)~l OEE 'lJ'e1-l S. Nakajima vil1~~1 OEE 'lI'e1'l 

Lfl~'e1-l Hatschek 1 LN-lll.lM:::u1 iJ~li('e1tJn~lLfl~'e1'l Hatschek 2 LN-lll.lM:::u1 LLtJl~fi~(;)'lI'e1'l . , 

LN-lll.lM:::1.J1 '"lln 2 ~fi~(p)~ LL~(P)-l1~L~l.lCi'lm~~1c;)Ufl,)1~~1~'1.!'lJ'e1-li1ClJ'l-Il~LLj;1ntJll-lnl.l ~fi 
~(;)'lJ'e1-l A. Raouf LtJl.l~fi~~'e1l.l-ifl'lL'l-l~l:::~~ LC'e1'l'"lln L(P)tJun~ LL~,)fl,)l~~'1.! L~tJ~ Ln (;)~l.l1 WL{;]~:-; 

~~~'e1-l'lJ'e1-l OEE tTl.l'"l:::hlLvhnl.l m~1~ml~~1~ru'lJ'e1-lLL{;]~:-;~~~'e1-l~-lhjfl,)~~'"l:::Lvhnw~'')tJ , ~ , 
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lW'll'W',)~t1~n~'Wt-1ti'l (Ohwoon Kwon & Hongchu l Lee, 2004) 1Jlll1l~'W'1l',)fin1j'AIf1 

l .. H~~ll~'W~9:::l~~rl1h llr'l:::r'llf1rX'W'Yl'W 91nn1n~~~'W'lJ'1l'l OEE 1 ltl'1lfl']'W~~'l',)fiAlf1dJ'W~ r'l~l 
'IJ' " 

l~'W'lJ'1l'l'll'W';j~t1d~l~l nnl11tl1-ifl 'Wn1nl~ 1f1'l1 ~ lii'WD'l ~1 ~Ui'Y.l1~~1 ~ Cl.!'lJ'1l'llfli'1l'l~ n j'~ fl'"l n ir1 

1tlvl1n1j'tlfutlNri'1l'W-t-1~'l1~~'JtI~r'l~1'lJ'1l'll~'W~9:::1~91nn1j'tlful~~ OEE 1'Wu~r'l::: 1 , " 

ltl'1lfl-n'W~'lJ'1l'lll~r'l:::lfli'1l'l~m ll~91 n',)fiA If1 bluudl'1l'ln~'liJ~'J'W~hj~l~lHIU'lU'1lnn1j'r'l1f1 
rX'W"J'W (t-11-'1ll-;jr'l~1'lJ'1l'li'Y.l1~~'1Jl~t1) 1~'1lt11'l~nrX'1l'l 'elWil'1l'lm91nn1j'AIf1~1 OEE ~l~~~'W 1 

ltl'1lfv~'W~,r'W9:::~'l ~r'lvl11 ~rX'W"J'Wr'lIf1r'l'l~~111f1~1t-1ti'l ll~91'l1ll~'J OEE tlj':::n'1lu1tl ~'JtI 3 

~~~'1l'lt-1~ n1 ~'l,rw~m~ ~~'1l'l11f1 ~ ~ ~'1l'lt-1ti'll~~~'Wn9 :::~'l ~r'lvl11 ~r'llf1rX'W"J'W1~ lWln ~1'l now 

j'tluuu A p Q %OEE tl ~ q.,. .r j' UUufl'J1~~rw t1'Ylmlf1'lJ'W 
" " " ~ 

1 75.0% 100.0% 100.0% 75.0% ~ll~t1L'1ln1~ 

2 100.0% 100.0% 75.0% 75.0% ~ll~t1L'1ln1~ fl1111 fl1l~'1lm~'l 

~11yJyh ~lrJ~If1'Yl1'l[;lj''l , 

91n[;llj'1'l~ 1.3 ll~If1'l1~lii'W'i1~1 OEE ~vvhn'W,r'W '1l199:::iJfl'J1~ll[;ln~1'l'lJ'1l'lfl'J1~ 

~'1Jl~t1~lnlf1~'W'lJ'1l'lll~r'l:::~tllluu ~wrl'W91ml1n'l~ 1.31'Wnnll~~1 OEE l~~~'W 1 ltl'1lfL-n'W~ 
,rOW n1j'r'llf1rX'W'Yl'W1mtluuu~ 1 llr'l:::j'tluuu~ 2 ,r'W9:::~'l~r'l~Ll[;ln~1'ln'W1tl Llf1mtluuu~ 2 9::: 

~ ~ ~ ~ 

'W'1ln91 nU'1Jt-11 ~'l~ n'Ci1'Jm~h'l rX'W LIf1t1i'J 1tl OEE ,r'Wnhj~1~lnnl1~llmtiu LYltiU 

ir1~tlj'::: lll'Yllfli'1l'l~ m1~'1l t11'l Lt-1~l:::~~ t-11-'1llL~ m:::i'l Lfli'1l'l~ m"llUIf1 L~ tI'J now LL~n rl1 ~'l n1 j' 

~~ [;I~ ll[;l n ~1'l n'Wn1lJ ~ 1~1 j'rlU1~1 LmtiU L YltlU1~'1lt11'll t-1~1:::~ ~ l'll'Wn'W LIf1t1~llt-1[;1,r'Wn , 

I ..... .d ..::,j I I d ...d eoI I I _ I ""'" '" 

L'Yl1nU 98.89% 'Jl'l~fl1~lnn'll'lJ'1l'llflj''1l'l Hatschek 'Jl'l~fl1b'Yl1nU 98.79% Ll[;l9j''l1llr'l'Ji'Y.l1~ 

~ '1J l~t1~ In 1f1~'W91 n Quality Rate 'lJ'1l'llfli'1l'l Coating Machine 961 l-;jr'l ~1 i'Y.l1~~ '1J b~t1~ 



, .... 
IWln'lYl 1.4 ll~ ~'l n1 'j'lmtJU lV1tJu~ ~ ri1 fl'J1l-.J~ t1,Il~tJ~1n Quality 

Hatschek 5 LN'l1'W~'j':;u1ll~:; Coating Machine 5 LN'l1'W~'j':;u1 , , 

Rate 

.... 
Hatschek 5 ~'j':;1J'j' Coating Machine 5 M:;u1 , 

Quality Rate 98.79% 98.89% 

% Reject (100 - Quality Rate) 1.21% 1.11% 

Reject & Rework (ll~'W) 15,498 16,283 

198,564 321,938 

108,398 87,829 

20,180 20,637 

80,984 173,418 

408,126 603,823 

6 

lfl1-'el'l Coating Machine 5 L1'l'l1'WM:;1J1 mnnrJ1lfl1-'el'l Hatschek 5 LN'l1'WM:;1J1 ~'l1~ 
Quality Rate 'lJ'el'llfl1-'el'l Coating Machine LN'l1'WM:;u1iJri1l-.J1nnrJ1 0.10% ll(;]n~uiJl-.J~ri1 , " 

~1 n~mYn1t1,1"'1~ mh'Jm lrl'el'l ~'W ll~:;Ut1,I"'1l'i1'l1~iJ fl'J1l-.J l~m-ii'el'l n'W 9'l ~1l-.J1 nl ~ ~llu b\!",1 

(;]1'l11~~'ld 

~~1P1 ~1n(;)'J1~~~1~b\!lu'W",~n ~'l1l'j':;n'elu111~'JtJ Availability Rate, Performance 

Efficiency, Quality Rate ll~:; OEE l~'elY1UrJ1ri1 OEE 'lJ'el'llfl1-'el'l~mL~~iJri1~1~~~n~:;~1111 , 

n1"''W~ lU'W'WLtJU 1 tJL 'Wnl'j'll full N l ~ 'ell ~l-.Jll 'j':;~Yl fi 1l1Y1, 11 'j':;~Yl fi ~ ~ ",1'el ~ VI ~'WYl'W1 'W , , 

n1'j'~1ri1 OEE 111fi VI ~'JtJ~fi'lJ'el'l'l1'W~~tJ~'Wl~mh'Jm-ii1'l ~'W ,r'W~'l1,j~1l-.J1 nlU'lU'eln~1 ~u 
fl'J1l-.J~1 ~t1,I1 'Wn1'i'lln1 'lJU b\!"'11~mh'l ~n ~'el'l 'il'Wld'el'll-.J1~1 n"'~1tJl~1l'" ~ l'li'W fl'J1l-.J~1~b\! 
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2 . 1J1~Y1~'lhJ;:j~ULL1J1J LL~:::,;)fim~l\..ml~~l'W".HUfl'lIl-J~tlJL~tJ~I'l1~;:jfl'lIl-JL'IUJ1:::~l-J 

;'l ~ 1l-J 1 H1U'l1J'El n 1~Ci'l ~ 1 ~1J fl'l1l-J ~ 1 AtlJ'lJ'El'lU '1!~1 

~'1! L~tJ91nm~Yil'lI'W'lJ'El'l Lfi~'El'l9m Lv)tJ1-ifLL'W,)Y11'l OEE L~'El~9:::Yil1 ~~Il-Jl~m:::~1~Ci'l~I~1J 

fl'l1l-J~IA'1!1'WmnLnt'lJU'1!~I'lJ'El'lLL~~:::Lfl1'El'l9m1~'Elth'lml-Jl:::~l-Jnrh';)fimn~l-J 

1.3.2 ~m~I~Il;l~ ~1 fl'l1l-J~'1! L~tJ~I'l1~')tJ~U LL1J1J'~I~'El'l~9 c;)Yil~'W 1 'Wm:::u')'Wm~ 
~ ~ (;lm::: L n'El'l~ «'l fl11h::: LJlY1~ Ll-J'Wi?lL~'W1tJ L ~'El LmtJ1J L Y1tJu 1 ~ L ~'Wfl,)ll-J LL(;l n ~1'l91 n';)fim n~ l-J 

LL~:::~ n~'l L ~'Elt.11 fl,)Il-J~ ru L~tJ~« n 1u ril~'WC;) Lu'WoJ')-n'El1 'Wm ~m~ufUU~'l'lI'W~'El1u 
~ ~ , 

1.4.1 9 c;)Yil ~U LLUU';)fini ~~I'W,) ru~ll-J ~ ~1 fl,)Il-J~ ru L~tJ~;:j ~~ ~'El m:::u')'Wni ~~~ (;l 
~ ~ ~ ~ 

m::: Ln'El'l~ Ll-J'Wi?lL~'W1tJ Lc;)tJ fl'l1l-J~ '1! L~tJ~t.11l-Jlf1 c;)u~:::n'El1JhJ ~')tJ 

1.4.1.1 fl'l1l-J~'1!L~tJ~Yil1~L,)~lmn~'WLfl1'El'l9m~c;)~'l ~'lu~:::n'El1J1u~')tJ 

1.4.1 .1.1 

1.4.1.1.2 

1.4.1.2.1 

fl'l1l-J~ru L~tJ91nm~ic;)-n'El'l'lJ'El'l Lfl1'El'l9m (Breakdown Losses) 
'lJ ~ 

fl'l1l-J~'1!L~tJ91nm~ufuLL~'lLfl1'El'l9Jl~ (Set up and Adjustment 

Losses) 

fl,)Il-J~tlJ L~tJ~Yil1 ~U~:::~Y1fiJllY1'lJ'El'l Lfl 1'El'l9 m~ C;)~'l 



1.4.1.3.1 f01':l1)..J ~ tlJ l~ tJ "l1 n n1 U.J ~ (;l'lJ!l'H~ tJ (Defect) 

(Rework) 

8 

1.4.1 9~r11~:;UUIYlf01t'Wtfl~~1~~'WVV1Pl ~':ltJhhllm)..J Microsoft Access 1~'ellfl'W 

mnn1J1':l1J1':l)..J-n!l)..Jfl Ilfl:;lh:;)..J'Jfl~fl)..Jfl~1m1)..J~n 'l~tJ~1~"l1nf)fim~A~ 1'W-n'el~ 1.4.1 
'U '" \J"'~ 

Hatschek 5 lf01i!l~ llfl:; Coating Machine 5 lf01i!l~ 'lJ'el~ u111Yl m:;d~'!l~m:;~1~1YltJ ~1n~ 

h~~1'WM:;1J1 ~':ltJhJmm)..J~!l'elmluul'W'ii'el 1.4.2 11~':l"j1l;jfl~1f01':l1)..J~tlJl~t.I~1~mr11m~ 

ImtJu I Y1tJu nu ~1 OEE 1~'ellmtJu IYltJUVl1 f01':l1)..J ll(;l n j;h~'lJ!l~~1 ~ui1 n.JVl1 

" 
1.5 -n\.l(9l!l"ml'j'~m~n1~tJ~lbil'W'l1'W 

~ ... _~"J.J" 
1.5.1 r1n~1Yl~~Dllfl:;~1'W':l"ltJYlmm'lJ'el~ 

1.5.2 ~n~1-n'el)..Jflllfl:;m1)..Jh~mnum:;u':l'Wm~~~(;lm:;I~'el~~I)..J'Wj;fI~'WltJ 

1.5.3 

~ 1)..J'Wj;fI~'W ltJ 

'II 'II 

Machine 

'el'el n IIUUf)fin1~A1'W':l ru Vl1)..J fl ~ 1 f01':l1)..J ~ ru l~ tJl 'Wn ~:;U':l'W n1 ~~ ~ (;l n~:; l~!l~ 
'II " ~ 

" _.0:::lIl 0 I -=I _ 4 

1.5.3.1 'el!lmIUU':ltm1~f011'W':lruVl1)..Jflf011f01':l1)..J~ru l~tJ'lJ'el~ m:;U':l'Wm~~fl j;) 1'W'el 
'II 'II ~ 

.x ...... .!'1'i' .J 
m:;IU'el~·lH)..J'W(;lL'('l'W tJ b~mf01~!l~ Hatschek 

1.5.3.2 'el'el n UUUf)fi n1 ~A1'W':l ru Vl1l;jfl ~1 f01':J1)..J ~ n.J l~ tJ'lJ'el~ lf01~ 'elU ~ n~:; l~'el~ 
~L)..J'Wj;fL~'Wlt.1 t~mf01i'el~ Coating Machine 

1.5.4 9~r11hJmm)..J Microsoft Access l'Wmnnu~':Ju~':J)..J'ii'el)..Jflllfl:;1.J~:;)..J':Jfl~fl 

Ln ~;'W(;l1)..J LI'W':lYl1~f)fim~A1'W':JruVl1l;jfl ~1m1)..J~ tlJ l~tJ~'el'el n LLUUL1 

1.5.6 "j1-n'el)..Jfl~1~)..J1r11m~1.J~:;)..J':Jfl~fl t~t.lt1.J~um)..J~9 ~r11;'W 
'II 

'II 



1.5.7 bmtJubYltJumll.Jbbl?ln(;h'>l'lJ'fl'>l~fl~'V'Hf~1rJlr.nmbUU~lfl'fl'>l rlW'h OEE 

1.5.8 9(;l'r'ilAij'flnl'j'H''>l1'WhJnm~l.J 
'lJ 

9 
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" ) if' "'lI;::J LI 
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~ c:: c- ~ "'lI~ ((,0 C" Q;J 
c- c- LI c-

(5: ~ 
~ 

c:: 6: o~ ~~ ~~ ;::J H ~ 
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D-.ll,J fl f11 fVl1l-J~ C1J b~tJ~ bn ~~'W91nn ~:::1J'I'Wn1~r.J~ 1'1 ~ltJ(;]!l n1 ~9 ~~1 ~1JU C1JVll bti!l'l91n bb~~-.l 
dJ'WmJ'ItJr) ~']jil~ b~m n'W 

1.6.3 ilbb'W'IYll-.l, ';'jfin1~, bfli!l-.l~!l bbfl:::f1~!ln1~H'-.ll'W 1'Wn1~'lhtJ~1'W'Irul-Jflf11fl'l1l-J 
'IJ 'IJ 

~C1J b~tJ~ bn ~~'W91n m:::1J'I'Wn1~r.J~ I'1m::: bn!l-.l1 yj b1J!l~ bl-J'W~b~'W1tJ ~1l-Jln1111 11n on ~l'W'Iru 
l-Jfl f11 fl'lll-J'i'l ru b~tJ1 'W!lI'1'i'llV1m~l-Jlh:::bJlYl b~mn'W1J1 (;]!l hJ bbfl:::~n0'-.ltJ-.l~1l-Jl~n111 hJ ~~ bbUfl-.l 

'lJ 'lJ QI q 



...; 
'IJ 'VI 'VI 2 

1-wU'Vld9~mhJ?i--1'Vl~~D"h--11 ~L~tJ'J-ii'fl--1nUV1'Jl~~bk!L~tJ ~UYlU LL~~~~UUL'Vlf1tUt~~ 
~l~~UL'Vl~ ~m~tJ1!?lf)Uf11191n"nr--1~'fl ,)1~~1~ ~--191nluu~~L'Vl~LL~:::l'l1--1th~L'Vl~ ~,)~~--1 

\J 

91nm~U,)Unln.J~(;l LL~:::--11Uf)~tJ~L~tJ'J-ii'fl--1nunl~1-if~~UUL'Vlf1tUt~~~1~~UL'Vl~ ;--1~--1V1~~~ 

n~1')md9:::LLtJ--1'fl'flmUU 2 ~')ui?i'--1d 

, ... 
2.1 'Vlm 

fhu~~~'Vlfi~~t~m,)~'lJ'fl--1Lf1i'fl--1~m (Overa ll Equipment Effectiveness : OEE) LUU 

nl ~1 ~~~VI~n'lJ'fl--1 LLU,)'Vll--1 nl ~UfUUN~~'fl~l "n1~thNfn~l'Vl~~~ LLUU'Vl n f1uiJ~')u~')~" , , , 

(Tota l Productive Maintenance: TPM) t~tJ TPM LUWLU,)'Vll--1n1~ufuu~--1u~~~'Vlfi~~LL~:::'fll~ 

nl~H--11U'lJ'fl--1 Lf1i'fl--1~ m~,)~--1'fl--1 ffm '1i,)tJri1~~f1,)l~~bk! LU~1V1~n1~--1V1~ltJ~ Lf'i ~~ulUnl~ 
~lL-WUnl~~~(;llu'1i,)--1Li~LLmL'Vlf1-Wf1 TPM 1!?lfUnl~vr~Ul~UL~'fl'1i,)tJliX~~~~--11(;lfl~U~lmnl 

\J , 

ulju1i (;l1~-ii'flnlV1Ui?1~ Lf1~--1 f1fi?1'lJ'fl--1 ~:::UUnl~~~ (;l LLUUt(;l ttJ ~1 LLl'll uYln1ud U1li'Vll'l1--11~') t~ n 

1!?li:l nl~-Ul1ul-if L~'flufuu~--1~ i?1 f1,)l~~l~l~fl'lJ'fl--1 Lf1 i'fl--1~ ml'l1--11Jl1tJ 1 U'fl--1 ff m 

TPM iJ Llhj,wltJ~,)uVI~--1 L~'fl~ i?1f1,)l~~bk!LU~l ~')~ ?i--1n1~ul~--1fn~l Lf1i'fl--1~nnL~:::nl~ 

fn~1~Jll'Yml~~lL-WU--11U~LUU~1(;l~~lU u'fln91nd f)finl~(J]1--11'lJ'fl--1L'Vlf1-Wf1 TPM tJ--1'1i,)tJlunl~ 
UfUU~--1~:::UUnl~Vll--11U'lJ'fl--1 Lf1i'fl--1~m .frU(;l'flUnl~UljU1i--11U LL~ :::nl~th~--1fn~l LL~ :::'fl'fln LLUU 

m:::u')Unln ~'flVl~ n L~tJ--1U C1!Vll~9::: Ln i?1~U 1 U'flUl f1 (;l~ n !?l,)tJ 

n~tJ'VlfiVl~n~HluL'Vlf1-wf1 TPM lJnflnLJtJnLUU "L~l" (Pillar) ~f1'fltJ~19uliXn1~ , " , 

"" " .QI..... - Q 

Y1UfilU'Vl--1 8 'lJ'fl--1L'Vlf1Uf1 TPM U ... 
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n11UflJut'lVi*LUULU~L~1'1l'lr.rnnL~:;m:;1J'lUn11 n11'r(;)m1l-J~ryL~£J~Lii£J'lii'1l'lnlJL~1'1l'lr.rnn.I~'1lm:;1J'lUn11 

(Focus Equipment and Process Improvement) LL~:;iir,m11l-Jn11UflJUt'lL'UYn:;LL\'\'1L~'1l~(;)~'l1l-J~t1!L~£Ji;h'l1 

(Planned Maintenance) 

n11U1t'lfm~nf'lruJl1~ 

(Quality Maintenance) 

(Early Equipment Management) 

n11U1Nfm~1 (Maintenance Prevention) , 

n111'll-JL'1l1n1n:ht'lfm~1L;n'lil'1l'lnu (Preventive) L=B'I 

~£J1nmr (Predictive) LL~:;L=B'Itn (Proactive) Lii1H~'l£Jnu 

..I ... .J ~ '1'''''' '!i - X ::. .1- -L~'1l"'~m~£J'I bl-J "'l-J~'l1l-J~t1!L~mn(;)'lJU 1'll-JYI'ILLc.JUu{)lJl/l 

n11~1"'fun1mrl1.'lJn11~11(;)'lJ'1l'lL~1'1l'lr.rmL~'1lth'l1'l(;)L~'l , 

~fin11~(;)L'l~1U1 (Lead Time) Vi1flun1n;11"'L~1'1l'lr.rm 

1"'~~1'1ll-JH''11U LL~:;c.J~I/lc.J~I/lJlru'l'1~L~n'lJ'1l'lL~£J 

n11tJn'1l1J1l-J L~£J'l nu ~'l1l-JU~'1l(;)Jl£J n1n'll-Jn111/l1'l~L-n~ 
.J w .1 ~ ... ~ ...... w ... 
Ln£J'lnU~'l1l-Ju~'1l(;)!lm'lJ1 L'l(;)'l£JnU n11~'lUf'll-J(;)'l£J~1£J1/l1 

..I ".'1 w -(Visual Control) LL~:;L~r'1l'll-J'1lu'1l'lnUm1l-Jc.J(;)~~1(;) 

(Mistake-Proofing Devices) 

o ... 0..... .:01_ 

n11(;)1LUU'I1Uu~:;n11U1t'l1n~11/l~'1l(;)'l'l~1''lI/l'lJ'1l'l 

..I w 

L~1'1l'l~m 

tumml-JVi'l1'1LLc.JuH~1",fUn11~i1j.JU1'r1n~:;LL~:;~'l1l-J1'lJ'1l'l 
~ 

mrn'l1UL~'1l~tJU~'4Un1rW1LYI~W~ TPM LuH''11U 
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n1 ~-1 Vl ~H'l1.h:::~'V1 fi ~~ LVlm':l~'lJ'El~ Ifli'El~r.¥ m d:Ju(;]':l-1 Vl ~~~ ~ 1 A t1.J'lJ'El~'I.-I~1 tJll~ 1'lJ'El~ 

l'V1flUfl TPM II~iJfl':lI~~IArumn~~Vl~I'1.-1f1J 4 1~lllm Id'El~91n 4 1~1~~~~~LVltJ[ilN~'Elfh w , 

fl':l1~~t1.JI~tJ'I.-I~n 161.h:::n1~ LVltJmJ~'I.-ImVl'l.-l~'lJ'El~fl':lI~~t1.JI~tJ'I.-I~n'El'Elnd:Ju 3 'I.-I~':lVl 

1'1.-1'k!1 ~~j;J'ElhJ~ 

, " 

2.2.1 'I.-ImVlY11 fl':l1~~rul~tJY1iJ~~j;J'Ellfl1'El~r.¥m 
" w 

, 
2.2.1.1.1 fl':l1~~t1.JI~mlnn1~'I.-I~Vllfl1'El~r.¥m (Shutdown Losses) 

IUUfl':lI~~ru l~tJ~ InVl~U91nn1~VltJVllfli'El'lr.¥mLVltJiJn1~':lI'1II~uH~':l'l'l.-lih l'liU n1~ 
" w , 

ul~'1fmnl:n'lil'El'lnu (Preventive Maintenance) 1~'El[il~':l9~'El1J~[)I~'lJ'El'llfli'El'lr.¥m '1.-11'Eln1~ , 
J.! J.... '1.11";_ Jov 

ItJ~tJU'1!U~':lU'lJ'El'lIfl1'El'l9m[illm:::tJ:::I':l~1 n1~tJ~:::1~[il'ElW'1!ln'ElUI~~IVlUlfl1'El'l9m (Morning 

Meeting) ~n'V11U'iil':l n1n11fl':l1~~:::'ElIVllfli'El'lr.¥mri'ElW~n~IU IUWXU 

2.2.1.1.2 fl':lI~~t1.JL~tJ91nn1~tJf1Jn1~~~[il (Production Adjustment Losses) 

IUUfl':lI~~t1.J l~tJ~ In Vl~wd'El'l91nn1~hJiJfi1i~ ~~ [il~Ufh (No Order) ~iJ ~~m91n 
fl':ll~ i?l'El~n1~~Ufh~~ Vl~~ '1'111 tXi?l'El'lVltJVl'l.-l1'El~ VlI':l~In1n11'11U'lJ'El'llfli'El'lr.¥m ~':l~~~ n1~tJf1J , 

~ Vl fl':l1~ 1~':l'lJ'El'llfli'El'lr.¥ m LVl tJiJn1~':lI~ u~u'I.-I1'El hJiJn1~':lI'1II~u1 t)~':l'lVlih 

fl':lI~~t1.JI~tJ~ 2.2.1. 1.1 ll~::: 2.2.1.1.2 IUUfl':lI~~C1.JI~tJ~'I'111tXn1~H'tJ~:::LtJ'1!"r91n 

Ifli'El'l r.¥m~Vl~'1 (Machine Utilization) ~'11"J1JliJ~II'l.-l[ilm91n fl':l1~C1Vl~~1 Vl'l.-l1'El1Jn~i'El'l'lJ'El'l , 

... ..J01" _.J v 
2.2.1.2 fl':l1~~rul~tJ'V1'V11 VlI':l~In1HVlWfl~'El~9m~Vl~'1 

" w , 
2.2.1.2.1 fl':l1~~tl.JI~tJ91nn1~'JJVl-ii'El'l'lJ'El'llfl1'El'lr.¥m (Breakdown Losses) 

IUUfl':lI~~ ru L~tJ~ InVl~UI d'El'l91n n1~'JJ Vl-ii'El'l'lJ'El'llfl i'El'lr.¥ n ~ '1.-11'El n1 ~'I.-ItJ Vllfl1-'El'lr.¥ m LVltJ 
" w , 

~ , 
~:::tJ:::I':l~19:::~umJn1J~n1j'ru:::n1~'I'11'11U ~'El1JI':l~In1~~~[il (Cycle Time) 'lJ'El'llfl1'El'lr.¥nHI~::: 

" 
fl':l1~~lm~()lun1~uu~n-ii'El~~ ~'1Ju Id'Ellfl1-'El'lr.¥m'l.-ltJVl~'1IIj;J 5 UIY1~u1tJ 9:::i?l'El~UU~m':l~1 " , 
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'lJ'el~ fl'"lll-J~ tl.J L~m d'el~91n n1~'vI~ i?1 L~ n1ii'eltJ1 ~~9:::hJ:w n1~u'WYinirm.!~~ Ln i?1~'W ~ nl1ru:::n1~ 
if i?1ir'el~'lJ'el~ Lfl1'el~9 n ~~:W ~~vl11 ~ Ln i?1 fl'"lll-J~ ru L~tJ L '"l~11 'Wn1 ~~~ [;l L'll'W " ~ 

2.2.1.2.2 fl')1l-J~tl.JL~tJ91nn1nJfu~~ufuLL~~Lfl1'el~9m (Setup and Adjustment 

Losses) 

LU'Wfl'"lll-J~ ru L~tJ~ Ln i?1~'Wl 'U'll'"l~ n1JLU~tJ'U1'Un1m~ [;l LL~~:::flf~ ~~ LU'UL'"l ~1~~ LL~n1~ 
" ~ q 

~'el Ld'el~ li?1tJ~'"l'Ul 'vi c1J L '"l~ 1~1 oifl 'Un1JLU~tJ'U~'Un1 n.J ~ [;l9 :::u~:::n'elU ~'"ltJn9 n nl-J ~~ ~'el1un 

• n1JL[;l1tJl-Jn1~ L'll'U n1~vl1fl')1l-J~:::'el1i?1 [;l~'"l9~'elULLlJ~l-J~1mj n1JL11I1tJl-JLfl1'el~n'el 

LL~ :::'elU n ~ru1 'Un 1 JLU~ tJ'ULLlJ~ l-Jvf 

• n1~ufu LU~tJ'U LU'Un1~bI'el i?1 LLlJ~ l-Jvf1'ULri1'el'elm~'el;i i?1 ~~ LLlJ~l-Jvf1'U 1 'vIlJ , , 

• n1~ufu LL~~ L~'ell-m~~l LLml~~:::tJ:::vh~~ ml-J1:::~l-J'lJ'el~ LLlJ~l-Jvf LL~:::nWVli?1~'elU L~'U 

Lfl1'el~9 n ~~vl11 ~~1l-J1~bI ~~ l1I~'Ufh~:w fl ru!l1~ ~'elth~ ~'el Lti'el~ , 

2.2.1.3.1 fl'"lll-J ~ b\J L~ tJ91 n n1 ~'vI~ i?1 L~ n1ii'el tJ1 LL~:::m ~L~'ULfl1'el~ I?l'"l LU ~ 1 (Minor 

Stoppage and Idling Losses) 

LU'Ufl'"l 1l-J ~ tl.J L~tJ~ Ln i?1~'UL d'el~ 91 n Lfl1'el--19 n ~i i?1ir 'el--1 L~ n1ii'el tJ1 vl11 ~ Lfl1'el--19 n ~ 
'vI~i?1'1l:::.rn l'U'll'"l--1 L'"l~li'U1 L'll'U Ld'el:W~'U--11'ULir11u;ii?1u'U~ltJ~1'U~1 L~tJ--1~oJn--11'W'vI~ i?1 Lfl1'el--19nJ 

LL~'"l LLn1'lJ li?1 tJ ~--1~'U--11'U'el'el n91n ~1 tJ~ 1'U~1 L~ tJ~ Lfl1'el--19n ~n~1l-J1~bI L~'U1~ [;lll-Jun;i LU'U~'U 

fl'"l 1l-J ~ b\J L~ tJ91 n m JL~'WLfl1'el~ I?l'"l L U ~ 1 LU'Ufl'"l 1l-J ~ tl.J L~ tJ~ Ln i?1~ 'Ul 'U'lJ ru:::~ Lfl1'el--19 mn1 ~~ 
vl1--11'U LL~1lJ:w n 1 ~U'el'U~'U--11'U'vI1'el:W n1 ~U'el'U~'U--11'U1lJ ~ ~ 1 L~ l-J 'el fl'"lll-J ~ ru L~ tJ91 n n l~'vItJ i?1 " ~ , 
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L'J rll~1..l1 ~'1'"l :::hl i:Jn 1 nJ1..lYi n L'J rll~ LfI~'il'l9 n'i'1rI~ CfI L d'il'l'"ll nV'l11n'll1..l'"l :::1-if L'Jrll11..lnl'i'LLn1 'lJ 

'illm'i'''/J Cflii'il'l'lJ'il'l LfI~'il'l9 nnLVl1..l~'"l :::U1..lYinii'ill-Jrl~'11l1'"l:::L1rIl-J 1:::'i\l l-Jnr)l fI'Jll-J'i\l ru L~ tJ'"lln m 'i' 
'lJ 'lJ ~ 

1rI~ CfI L~ n1U'iltJ1 LLrl :::mn~1..lLfI~'il'l [jJ'J LUrhvl11 ~ Lfl ~'il'l9 m hJ 'i\llm 'i'Cl e-J ~ [;]~1..lrll1~ [;]1l-J911..l'J1..l~ 
nl1r11..lCfl11..l'i':::tJ::: L'Jrll~ nl1r11..lCfl 

, 

2.2.1.3.2 fl'Jll-J~b\JL~tJfl'J1J.JL~'J'lJ'il'lLfl1'il'l9m (Speed Losses) 

LU1..lfl'Jll-J'i\l ru L~tJ~ Ln CfI~1..lLd'il'l'"lln fI'Jll-J L~'J~1-if'l11..l'"l1'1'lJ'il'l LfI~'il'l9n 'i'-ifl nr) 1 fl'Jll-J L~'J 
\J ~ 

LCfltJ[;]N Ld'il'l'"llnfI'Jll-J L~'J'lJ'il'l LfI~'il'l9m11..lLL(;]rl:::~'J'I L'Jrll'"l:::hl Lyh n1..l ~'1J1..l '"l:::1rIl fI'Jll-J~ C1J L~tJ 

fI'Jll-J L~'J'lJ'il'l LfI~'il'l9m~ LnCfl~1..l LCfltJ mnl1 'i''ilU L'Jrlll-Jlm~l1..l'lJ'il'l LfI~'il'l9 mm Al1..l'J ru'vn L'Jrll~ .... 

'i\lruL~tJ1u L~1..l 'i''ilUL'Jrllmmij'l1..l~nl1r11..lCfl 0.5 1..l1~ /~1..l rX'il'ln1'i'e-J~[;]~1..l'l11..l911..l'J1..l 60 ~1..l 
'lJ ~ .... 

~'1J1..l L'Jrll[;]ll-JLLe-J1..l~nl1r11..lCflHLyhnu 30 1..l1~ LL(;]Lri'il111m'i'e-J~[;]'"l1'1 911..l'J1..l~1..l'l11..l 60 ~1..l 

L'vhn1..lrX'il'l1-ifL'Jrll 45 1..l1~ LL'i\lCfl'lr)li:JfI'Jll-J'i\lruL~tJ~LnCfl~1..lL'Vhnu 15 1..l1~ 1rI1'il 0.25 1..l1~/~1..l 
\J ~ 

, " 

Lfl1'il'I 9mrl Cflrl'l (Machine Efficiency) ~'1'i\l1 L1rI[;]m'"llnLfl1'il'l9mi:J fI'Jll-J ~ t?iV'lrll Cfl1rI1'ilunV'l1'il'l , 

Vl1 1 ~hi'i\llm'i'Cl e-J~ [;]~1..lrll M [;l1l-J911..l'J1..l~nl1r11..lCfl11..l'i':::tJ::: L 'Jrll~ nl1r11..lCfl 

2.2.1.4.1 fl'Jll-J~C1JL~tJ'"llnm'i'e-J~[;]'lJ'il'lL~tJ (Defect) LLrl:::'111..lLLn1'lJ (Rework) 

LU1..lfl'J 1 l-J 'i\l ru L~ tJ~ Ln CfI~1..lL d'il'l'"ll n m 'i'e-J ~ [;]~1..lrll hJ [;]'i''1 [;]1 l-Jii 'ilnl1r11..lCfl'lJ'il'l n 'i':::u'J1..lm'i' 
'lJ ~ 

1rI1'ili:J'i''iltJf'J ~'J1..l'l11..lLLn1 'lJ'"l::: LU1..l~1..lrll~ e.J~ [;]'il'ilnm hi [;]N [;]ll-Jii'il nl1r11..lCfl L~1..ln1..l LL(;]'i\l1l-J1Hl 

t111uLLm'lJ'lI'ill-J LL"l!l-J1rI1'ilt11n~u Liilm 11..lm:::u'J1..lm'i'e.J~ [;]~11~ 'l-uJ L~1..l ~1..l'l11..l~i:J'lJ1Cf11m1)nr)1 

'lJ1..l1 CfI ~ rl n I'll n l1r11..lCfl ~'1J1..l fI'J 1 l-J 'i\l ru L~ tJ'"ll n n1 'i'e.J ~ [;]'lJ 'il'l L~ tJLLrl :::'111..l LLnb 1111 ~ Ln CfI m 'i' 
'lJ 'lJ ~ 

~ C1J L~tJ L'J rll~ rX'il'l e.J ~ [;]~1..lrllVl CfI LLVl1..l L'Jrll~1-if11..lnl'i'LLn1 'lJ'lI'ill-J LL"l!l-J~1..lrll nl'i'~ C1J L~tJV'l~'1'111..l 

LLrl:::rJ' [;]rl ~u~1-if11..lm'i'e.J ~ [;] (ul'1~ln LLtJn fl'Jll-J'i\lru L~tJ'"ll n m 'i'e.J~ [;]'lJ'il'l L~tJ LLrl :::'1 l1..lLLm 'lJ'il'il n 
, 'lJ ~ 

'"llnn1..l) 
, 

2.2.1.4.2 fI'Jll-J~b\JL~tJ~'J'IL1l-JrX1..lm'i'e.J~[;] (Start up Losses) 

LU1..lfl 'J 1 l-J 'i\l ru L~ tJ~ Ln CfI~ 1..l11..l~'J'Il~'l-J L~ 1..lLfi ~'il'l9 n 'i' L ~ 1..l n 1 'i' l~' l-J L~1..l Lfl ~'il'l [;]'il1..lL -if 1 
'lJ ~ 
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~ C1J L~ rJ'1l')'Hi~ ~tln1 ~c.J~ m~t;]mJtli1 m,)~'fl~1 tlf),)I~~ry L~rJ r;l')~tl1 ~') rJ c;1-lt1tl 9 ~~'fl-l ~ n1 ~ 
nlV1tl~fi191 n ~ ml~'lJ'fl-l f),)I~'1'1ru L~tJ1 ""i ~ L9tl~~ LL[;] ~Wi'fltl L~'fl hn"" Ln ~ f),)I~~U'1'1tl1 tln1~ 

~ ~ 

• Ul~m~U')tln1~c.J~1'I n1nn~f),)I~~ryL~rJ'1l')~ Li~ ~tln1~c.J~ 1'1 hJ1~.yh 1""Ln~'lJ'fl~ 

L~mL[;]"';11""L~m')'tn1tl'lh~Li~~tlL~Wf)i'fl~9m L'1ltl nl'i'U1U'flruVllliJ n1~~'flml~ 
, '\J 

c;1tl1 ""1~ 1"11 m~~ ~'fl~ n1~ dJtl~tl nnn~f),)~9 ~Utli1 n L,) ~1 ~~1 tlU~~ LllYl f),)I~ 

'1'1 OJ L~rJ9 1 n n1~U1U ~~U1U LL[;]~ Lf)i'fl~9 m9 ~ LVI~I~'1'1~ Wil ~-l9~"'; 11 ""'1'11W1H1 
'IJ ~ 

• Ul-lm~u')tlnl'm~1'I n1nn~ml~~C1J L~rJ'1l,)-l Li~~tln11c.J~1'I9~"';11""Ln~'lJ'fl-l L~tJ 
1 tl '1l ') -l Li ~ ~ tl n 11 L ~ tl L f) i 'fl ~ 9 n ~ L'1l tl 1 tl n 1 ~ U ') tl n 11;;:i ~ yj ~ 1 '1'1 ~ n L ~ 'fl Li ~ L ~ tl 

Lf)i'fl-l9 mVl~-l91n~ n11LU~rJtl1tln11c.J~ 1'1 Vl1'fl LU~rJtl~'lJ'fl-l c.J~ I'IIl ru-n9::: ~'fl-l L~tl , 

'lJ'fl-l L~ rJ Ln ~~tl1 tl'1l,)-l d~ ~tln11c.J~ I'Imru~f),)19~Utli1 n~tl-lltl~ L~ tJ~-l1 tlU 1~LllYl 

f),)I~~ryL~rJ'1l,)-l Li~~tl n11c.J~1'I~-l LUtlml~~C1J L~rJ~L~mnu~ru1l1yj (VI~lmVl~ 

Ul-l ~ln hJ~n11nlV1tl~f),)I~~C1J L~tJ'1l,)-l Li~ ~tln11c.J~1'I LC'fl-l 91n ml~~C1J L~tJ 

U 1~ LllYl~ 1,)~'fltJ1 tlU 1~ LllYl f),)I~ '1'1 OJ L~ rJ 91 nn11U 11.J ~-lU1U LL[;]-l Lf) i'fl-l9 m Vl1'fl 
~ 'IJ ~ 

f),)I~'1'1fll L~rJ91nnl1c.J~ 1'I'lJ'fl-l L~rJ LL~~~ltlLLn1 'lJ ~-l~tl'fltJnUn1~U')tlnl1c.J~ l'I~tl~1 ~.~ '\J 

" 
'lJ'fl-lU1~Y1'Jtl1) 

f),)I~~ry L~rJ~ 2.2.1.4.1 LL~~ 2.2.1.4.2 LUtlf),)I~~ry L~tJ~"';11 ""~tl-lltl~c.J~ 1'I'fl'fln~l~ 
iJC1JVll~ltl'"lru1l1yj (Quality) ~-l'1'11 LVI(;)m91n Lf)i'fl~9m~f),)I~ ~ ~yj~1 !1m1'flunyd'fl-l"';11~lJ 

'1'11~11nc.J~I'I~tl~11~1'I1-l1'11~~'flnlV1tl~'lJ'fl-ln1:::U')tlnl1V11'fl'lJ'fl-l~n~1 
'IJ 

"" v 2.2.2.1 ml~~ryL'1'1tJ91nn119~n11 (Management Losses) 

LUtlf)') 1 ~~ ry L~ rJ LC'fl-l91n n11u1V1119 ~ n111 tln 1~U')tln11c.J~ I'I~ ~ ~yj ~1 ~Vl1'fl1lJ 

LVlm~'1'1~~-l"';11""U1~~Ylfi1l1yj'lJ'fl~f)tl~~~'1 L'1ltl n11,)I-lLLc.Jtln11c.J~1'I~1lJMl~f)~'fl'lnUnl~'1n1~ 

c.J~ 1'I'lJ'fl-lyj,rn'lltl~lrJ c.J~ I'll tln11U1~n'flU~tl~1 n1 ~~ ClJ L~ tJ L,)~1 n11c.J ~ 1'1 LC'fl'l91 n n111'fl n11 

r;l~~tl1991n~lml-lLLc.Jtln11c.J~I'ILL~~~9~n11~ltJc.J~1'I LUtl~tl 
'\J 
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2.2.2.2 m'u..J~C1JL~tJ91nnlnfl~'il'W1V1"J (Motion Losses) 

dJ'Wfl"J1l-J~ ru L~tJ L n'il..:J91 n~,rn..:J 1'WLfl~'il'W1 VI 'I Lii'Wfl"J1l-J~1 LU'W '¥111 ~~ ru L~tJ L"J~lV11-'il 
\J QI 'IJ Q,I 

~ 1'W"J'W~'W~11 'Wn11~ ~ (;l L'li'W n 11~ (;)'1 1..:J~'W~"J'Wtl1:;n 'ilu1 'W~1 LL VlL1..:J~1lJ L Vll-J 1:;~ l-JiJ n 11 

Lfl~'il'W1 VI"Jl-.J1 n Ln'W1tl'¥111 ~~,rn..:J1'WLn(;)fl"J1l-J Ld'iltJ~l~..:J~..:J ~~ 1 ~tl1:;~fiIl1~1 'Wnl1~~ (;l'lJ'il..:J 

~,rn..:J1'W~(;)~..:J 1"Jl-J~..:Jnl19(;)cr..:J (Lay Out) 'lJ'il..:Jm:;U"J'Wnl1~~I?l~'¥111~nl1'lJ'Wir1tJrr(;lrl~ULL~:; , 

~'W..:J1m:;VI~1..:Jnl1~~(;ll-J1nLn'W1tl 

2.2.2.3 m1l-J~b1IL~tJ91nnl1~(;)"J1..:J~ltJnl1~~1?l (Line Organization Losses) 

Lu'Wm1l-J~ C1J L~ tJ Ln'il..:J91 n nl1~ (;)"J1..:J ~ltJnl1~~ (;l~1lJ~l-J ~~ ~..:J'¥111 ~~,rn..:J l'WLn (;) nln'il 

fl'ilmL~:;nl1~1..:J..:J1'W1t..lm:;u"Jt..lnl1~~1?l L'lit..l1'W~ltJnl1tl1:;n'ilU~t..l~1 (Assembly Line) ~iJ 

~mil (Station) tl1:;n'ilU~t..l~"J'WVI~ltJ1~mil ChiJnl1~ (;)"J1..:J ~ltJnl1~~ 1?l~1lJ~l-J ~~9 :;'¥111 ~iJ 
9(;)fl'il'lJ"J(;) (Bottle Neck) Ln(;)~t..l1t..l~ltJnl1tl1:;n'ilU~t..l~1 ~..:J~~1~~,rn..:J1'W1t..l~miltl1:;n'ilu , 

2.2.2.4 m1l-J~b1IL~tJ91nnl1'lJ1(;)nl~U11:;UUrell?ltwl~l-J1H' (Losses Resulting off 

Automated Systems) 

LUt..lfl"J1l-J ~b1I L~ tJ L n'il..:J91 nnl1'lJ1(;) nl1U11:;UUrell?l t t..lm;l-J1 H'Yl (;) LLYlt..ln1~..:J flt..l1 t..l~ (;)~ 

LVll-.J1:;~l-J'lJ'il..:J m:;U"Jt..lnl1~~ (;l L'lit..l nl11lJU11:;UU~ltJ~1t..l~1 L~tJ..:Jl-J 1 1flt..lnl1~1 L~ tJ..:J~t..l..:J1t..l 

~:;VI~l..:J n 11~~ I?l n111lJU11:;UUrell?l tt..l,r~l-J1 H'1 t..ln11L~l-J~lm Lfl iJ~..:J 1 t..ltl..:J L ~'iliJ'ilt..lL-ih ~ 
~ 

J v ."1" 
Lfl1'il..:J9m Lut..l(;lt..l 

2.2.2.5 m1l-J~b1IL~tJ91nn1~(;l~"J9rr(;)LL~:;tlfuLL~..:J (Measurement and Adjustment 

Losses) 

LUt..lm1l-J~ ru L~tJ Ln'il..:J91 n~,rn..:J1t..l~'il..:J L~tJ L "J~1 m"J9 ~'ilU fl ruIl1~'lJ 'il..:J~t..l..:J1t..l~iJ ~ 1 LVI (;l 
'U Q,I ~ 'I 

l-.J191nm:;U"Jt..ln1~~~(;l~iJfl"J1l-J~1l-J11rl'lJ'il..:Jm:;u"Jt..ln1~ (Process Capability) ~1 '¥111~ 

~t..l..:J1t..l~ ~~ (;l'il'ilnl-J1iJ'lJt..l1 (;) 1lJ LLL1t..l'ilt..l ~'il..:Jrr (;)'lJ'W1(;)~t..l..:J1t..lLLfl:;tlfu LL~..:J Lfl1'il..:J~ m'il~U'iltJ1 L'lit..l 

1 t..l~ltJ nl1~~ (;l~iJn11rr (;)'lJt..l1 (;)~t..l..:J1t..lYl n~t..lVl~..:J91 n n11~~ (;l~t..l~'il~'WL ~'iltlfu LL~..:J Lfl i'il..:J~n 11 ~ , 
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2.2.3.1 fl'Jll-J~C1Jb~m.J~1J1r.nnn1~~~l'1 (Yield Losses) 

L1j'Wfl'Jll-J~tlJ b~t1 b~!l~91 nn1~H't) l'1~ ~lJ1'Wn1~~~ l'1hJ~l-J Al l~t1n1:m.EtllJ bVltllJ fl'Jll-J 

bbl'1mh~ b:n~ml-J 1 ru (ml-Jll'1 ~'j..lj!lJ1V1'Wn) 'll!l~t) l'1rl ~lJ~i.1!l'Wb ih m~lJ'J'Wn1 ~~ ~ l'1 nlJ'll!l~ ~'Wr11~ , 

1J1flJ91nm~lJ'J'Wn1~~~l'1 b~!lV11fl'"lIl-J~C1J b~t1t)l'1~~lJ~ bi'i ~~m~V1~I~n1~~~l'1 b'l1'W n15'~~(;l 
'll'J~Y-l~I~~n iJn15'i.1!l'Wb~~Y-l~I~~m-iil~bfli!l~b1.h~I'W'"l'W 100 ri1~nfl-J ~1l-JI5'rl~~(;l'll'"l~ 

Y-l~I~~n1J1~I'W'J'W 1,000 1lJ bdml1'll'Ji?lY-lm~~n~I'W'J'W 1 ,000 1lJmi~J1V1'Wn1J195 rn~nfl-J 

v1~t!'W fl'"lIl-J~tlJb~t1~~1J191nn15'~~(;lbYhnlJ 5 rn~nfl-J~~~~biJ'WbU!lfb.n'Wl91bYhnlJ 5% dJ'WI;l'W 

V11!l~'J'Wbn'W'll!l~~'W~h~1~bLri~nfhl-Jlnn~lmmru~nlV1'W~ b'l1'W 1'Wnl~lJn9~~'J~~'ll'"l~~iJn15' 
~ , 

2.2.3.2 mll-J~tlJL~t1J11'WY-l~~~I'W (Energy Losses) 

LU'Wfl'Jll-J~tlJb~tIb~!l~91nn1~H'Y-l~'I~1'W1'Wm~lJ'J'Wn1~~~(;l b'l1'W 1rh~1 Jl ~l-J J1JJ'W 

b(;l1 Y-l ~'I~I'Wfl'"lll-J ¥!l'W~hJ ~l-J Al~~iJ~1 b V1 rill-J 191n n1 ~f'J 1 V1~ (;l1l-J~ ~ t;l 1'1 1'll!l'l n 5'~lJ'"l'Wn15'~ ~ (;l 

1l'W'J'W~l-Jmll-J¥!l'W'll!l'l~~lJlJhJl~I~~ n15'H'bfli!l~9m~iJ'll'W1~ 1V1n.hn'W1u v1~t!'W b~!l1 ~iJ n15' , , ~ 

~'WLU~!l'lY-l~'I'Il'W'W!ltJ bbt;liJU~~~Ylfi[)IY-l~'I ~'Jl-J tl'l n1~U flJ bU~t1'WY-l ~ ~ n ~~l-J'll!l'lY-l'Wn'lI'W 1 'Wbi!l'l 

n15'!l'WfmrY-l~'I~I'W , 

2.2.3.3 mll-J~C1Jb~tI'll!l'lbbJ.J~l-Jvr~n bb~~YJn'lfL9!lf (Jig and Fixture Losses) 

bU'Wfl'Jll-J ~tlJ b~tJ Al H'~ltJ~ bn~~'Wb ~!l'l91niJn1~~ ¥1'1V11!l'1i!ll-J bb'lll-J bbJ.J~l-Jvr ~n YJ n'lf 

b9!lf 5''"ll-JvY~bfli!l~~!lt;l1'11 ~~lbiJ'W1'Wn15'~~(;l~'Wr11 b'l1'W 'lll~n1njl~~fm~lbbJ.J~l-Jvr~~r1 11~ 
!l1t1 n1~ H''Il'Wi'W~'I n15'!l!l n bblJ1J~ n bb~ ~YJ n'lfb9!l f~ ~lm 5'rl H1J1 b 1lY-l1 ~~ ~ 1?1.rl ru·vl1'Wb~m bd!l , , 
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2.2.4.1 L'"l'Cl1~'l~l-Jl'1 (Total Avai lable Time) : "J!'"l'lL'"l'Cl1't'l1'l1'iJ~'l~l-Jl'11'iJn1'j''t'l1'l1'iJ L"J!'iJ 

1 n~, 1 ~'iJ ~1'El 1 -KUl'111f dJ'iJ~'iJ 

2.2.4.2 L'"l'Cl1fU1l1'j'~'l1'iJ (Loading Time) L'"l'Cl1~~'El'ln1'j'1,xu·i~'El'l9m't'l1'l1'iJ~'lLtJ'iJ 

L'"l'Cl11'iJn1'j'ufU~'lufuLLj;]'l LtJ'iJ~'iJ 

2.2.4.4 L'"l'Cl1L~Wfi~'El'l~'Ylfi (Net Operating Time) L'"l'Cl1~~'El'lH'L~Wfi'4'El'l9mml-J 
, " , .<:::IiI.:::\I 1.1 __ ""'" 0 q 0 

'Yl ~'ttD Ll-J'ElI'l'El'l n1'j'1:.J'Cl1'I'jj'iJ'l1'iJ1'I1l-J91'iJ'"l'iJ'Yln1~'iJl'1 

2.2.4.5 ~1'iJ'"l'iJ~'iJ'l1'iJ~'l~l-Jl'1 (Output) ~1'iJ'"l'iJ~'iJ'l1'iJ~1:.J~1'I1J1~'l~l-Jl'1'j''"ll-J~'l'lJ'El'l ~ 

91n~1u.tI1l-J L'"l'Cl1~Ln l'1~'iJ1'iJm~u'"l'iJn1'j'I:.J~ 1'1 LL~'"l ~1l-J1'j'C1U1l-J1~1'iJ'"lrufh ~'"l LLUn!!-5 n 

3 ~1 LL'Cl~~1U'j'~~'Ylfil:.J'ClLl'1tJ'i''"ll-J'lJ'El'lLA1'El'l9mI'l1l-J~I'I'j'~1'iJ'"lru~'l;1 
'IJ 

• 'el1'l'i'1n1'i'L~WA1'El'l (Avai lability Rate : A) A'El A'"l1l-J~1'Ell-J'lJ'El'lLA1'El'l9m1'iJn1'j' 

't'l1'l1'iJ LtJ'iJn1'i'LmtlUL'Vltl1J'j'~VI~1'lL'"l'Cl1L~'iJLA1'El'l (Operating Time) nu L'"l'Cl1 

fU1l1'j':-;'l1'iJ (Loading Time) 

, , 

= 
L'l'i'n1Ulllr::;·nw - L'l~nViLfim.:J~nn"tJi11 

L'l~11Ulllr::;.:Jlu 

- .... 
L'l~lLi11Wflr'1l.:J 

= 
L'l~11U[l1r ::;.:J1U 

Lti'El'l91nLA1'El'l9m'JJl'1<jJ'El'l (Machine Breakdowns) LL'Cl~m1l-J~C1JL~t191nn1'j'ufuLLj;]'l (Setups 

and Adjustments) 
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• u'j':::~'Vl~!l1'Vm1n~1.JLfi;i'fl~ (Performance Efficiency: P) ~'fl ~l-J'j''j'n1.J:::n1'j'~'~'1.J 

'lJ'fl~ Lfi';i'fl~9m LlPltJn1nuhJULYltJU'j':::1--I~1~ L'Jt11n1n~1.JLfl1'fl~~'Vl~ (Net Operating 
, '" _ ... 

Time) nUL'Jt11LIPI1.JLfl'j''fl~ (Operating Time) 

L'"lf'lll-Jlmtl 1'W x ~1'W'"l'W~'W-n'W~c.J~Iil'1.~ = ------=~------~,---------
L'"lf'l l L~'WLr11'1l-1 

, 

= 
L'"lf'llL~'WLr11'1l-1~Y1fi 

n1 'j'~ fl.J L~tJ J),1.JU'j':::~'Vl ~!ll'V1 (Performance Loss) iJ ~ 1 L 1--1 fill-J 191 n fl'J 1l-J ~ C1! L~ tJ 

Ld'fl~'"l1nn1'j'1--liJIPIL~n1U'fltJ1 n1n~1.JLfli'fl~l'1'JLU~1 (Minor Stoppage and Idling Losses) LLt1::: 

m1l-J~C1!L~tJm1l-JL~'J'lJ'fl~Lfl1'fl~9m (Speed Losses) 

= ., i> 

~''W'"l'W:n'W-n'W'i(~'I,.1l-J i11 

= iJ iJ 

~''W'"l'W:n'W-n'W r1~'I,.1l-J i11 

, 
(Defects) ~11.J'll'fll-J (Rework) LLt1:::m1l-J~C1!L~tJ·lh~L1l-Jtil1.Jn1n,J~(;l (Start up Loss) 

• fl1U'j':::~'Vl~(;.Jt1LlPlm'Jl-J'lJ'fl~Lfl1'fl~9m (Overall Equipment Effectiveness: OEE) 

~'fl A1~1J)r.nn (;.Jt1 flru'j':::1--I~'~'1l (;l'i'1 L~1.JLfl1'fl~un~ U'j':::~'Vl~!l1'Vm1n~1.JLfl1'fl~ LLt1::: 
" 

L~1.JLfl1'fl~9mL~l-J m1l-J~1m'j'n1--l1'fl hJ iJ n1H.J~ (;1~1.J~11.JL~tJm nU'fltJ L'Vl11 1--11 v1~J1.J 
A1U'j':::~'Vl~i:-Jt1 LlPlm'Jl-J9:::LVl1nU 
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, 
~ ~ .. 

'fl(;lnmn!?l'WLflj''fl'l x x 

(Availability Rate) x (Performance Efficiency) x (Qua lity Rate) 

1!?1tJfI'J'u-J~).J~\,(ifj'::;V1~1'1f1(Yl).J~Cl.,IL~tJ~L~tJ')ii'fl'lnULfli'fl'l9m 8 lh::;mj' nu OEE 

LL~!?1'1v1'1n.J~ 2.2 
'IJ 

ShutdO\~n Losses 

ProdueUon Adjustment Losses 

Breakdown Losses 

Setup and Adjustment Losses 

MlnorStoppage and Idling Losses 

Speed Losses 

Defee 1& Rev,'()rk Losses 

Startup Losses 

rX1-J'Vl1-JClmJ.1H1t.mlj'iltJ1).Jt:-J~(;lnl~ (Productivity) ~'1L'Vhnu t:-J~t:-J~(;l (Output) V11j'~'JtJU~9tJ 
, 'IJ 

Ul Liil (Input) 

~1'11LL~'J rX1-J'V)1-J nu fI'Jll.J~ClJL~tJ i1f1'Jl).JV1).JltJl1-JL:n'lLUW'hH'r.hm~·'1~LV1iJ'fl1-Jn1-J til 

~::;Yl~ln1.Jlf1'Jl).JLL(;ln(;]l'1'l1'fl'lmll.JV1mtJ ~1).Jlj'Cl~~U1~v1'1d 
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1. fll1''i:'1V1 (Material Cost) , 

2. fllLLN'llti (Labor Cost) 

3. flll'i:'1,xtl (Overhead) , 

fl'Jll-J~tl.J L~tI (Lost) ~'fl fll H'91t1~91t11u LL~'J Ln VI e.J~ 1~ii'fltln~I'v11'fl fll L~m-11t1~ f'l'fl'l 
91t1 lVltlhJ)J e.J,(Wl'flU LL 'Ylti 

f'lti't'lWlU fl'Jll-J~C1! L~tI LUti~'l L~mnti L~tI'l LL~~W/ltin~lt1l-J1 LUtifl'Jll-J~tl.J L~t.I11~'fl Ld'fl 

e.J~~l~ii'fltln~lfll H'91t1~91t11u Ld'flUfufll1-n91tiL ,x LnVl e.J~U5':::ltl'll1il-J1 n~ti vll1 ,x'i:'111'l e.J~~ 
l~l-Jl n n~1 fl'Jll-J'i:'1 ru L~tI fi9:::n~lt1 LUtif'lti'Ylti 

'IJ ~ , 

2.4 ~::;UU~l~~'WL'Vlf1 (Information System) 

2.4.1 r'hilml-J 

2.4.1.1 if'fll;!~ (Data) 'vIl-JItlD'l if'flLVl991-'l~1'l1 ~)J'fl~1w]nwjjl~"lJ'fl'l~'l~l~fUnl5' 

'i:'1ti19 hJ~19:::LUW.~flfl~ il'l1e.J~l'lJlru"Vl 'i:'11.l1tinlH1.r L'vI~nlnW 'vI1'fl ~ti1 ll1ltl'fl199:::'fl~1ti 

~U LLUUr;l'J L~"lJ if'flfl'Jll-J 'vI1'fl ntl~:::L~tlVl1ti~U LLUU~I'll~'l H' LL'Yltiif'fl LVl991-'lJti 

2.4.1.2 'i:'115''i:'1tiL'Yl~ ( Information) 'vIl-Jlt1D'l Li'fl'ln'J~1'l1~1~91nnln:nif'fll;!~l-JI 

U5' :::l-J'J~ e.J ~ ~ 'JtI~fin 15'111111,x Ln 111 LUtifl'lIl-J !~ f'l'fl'l nl5'~ 1 'vi fu-wl1u1-i!u 5':::ltl'll1i ~'li1 
fl'Jll-Jil-J~tifi5':::'vI~I'lif'fll-J~ LL~:::'i:'115''i:'1tiL'Yl~ 9:::)J~nl1ru:::5'ULLUUfl'Jll-Jil-J~tifi ~'li1lnformation 

'IJ 'IJ 

, 
.. ~ OJ v .1"'" = f(Data, Processing) 'vI5''fl !l19LL'i:'1V1'l LVlVI'l~u'Yl 2.3 

L...-__ if_'fl_l;!_~_---ll 'I L. __ U_5'_:::_l-J_'J_~_e.J ~_"lJ_OJ 'fl_l;!_~_----,I ,1 .1
,. \Jl ~" 
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, , 
~:::lJlJ~I~~\H'VlP1 (Information System) VI)..J11'Je)'1 ~:::lJlJYhJ~:::n'i)lJ~':II'JA'W LA1'i)'1 

A'i))..J~':I Ll'I'i)f LL~:::'ilumru[;h-11 ~Yll'11'WU~:::~I'Wn'W L~'i)9 ~Yll~ 1~~'WL'Vl P1~ lV1flJ~tJlJ~11'Wn1 ~ 

UBlJ~':n'W n1~9~n1~ LL~:::n1~[;]~~'W1"'l1'WVlhhl'J'II'W Vl1'i) 'i)'1r1m 

2.4.2 

VI'll':lI'J'lI'Wl'l1'11'lJ'i)'1'i)'1 r1 m LLVI'Z'i'lii'i)~~.n"'l::: 1 ,xii'i)~~~ L~mii'i)'1 nlJii'i) L Vi"'l"'l1'1l'l1'11'lJ'i)'1'i)'1 r1 m L'J!'W 

u~:::~'VlfiJllY11 'Wn1~Yll'11'W'lJ'i)'1~n91'1 A':Il)..J~ n r;l'i)'1'lJ'i)'1 n1~':Il'1 LLc.J'WAf'l~ ~1'W)..Jl LU'Wr;l'W ~'1n1~ 

1~m'lJ'f)'1ii'i))..J~JllI'J1'W.n 'i)1"'l"'l:::1~"'lln~fin1~~hhu'W'Vll'1n1~ L'J!'W n1~YllJU:::Al'Jn'W LU'Wr;l'W 
~ , 

LLVI'Z'i'lm:::"'lll'Jii'i))..J~~m'W~'1A)..J LLVI'Z'i'loii'i))..J~LVI'Z'il.n 1~LLri [;]':I~nfh lJ1~'Vl'lJ11'J~'Wf)llJ1~'Vlf'iLL~'1 
~ ~ ~ ~ 

VltJ'I~'i) ':Il~~I~'Vl1'1fj~n"'l ~mA)..Jl'l1'11 Vl1'i)VI'll':lI'J'II'W'lJ'i)'1f~ LU'Wr;l'W , ~ 

, ," 
.,::.,I<CIiI.:::::.I ..-:...::.,1 0 ..... ......:.1 

~1~~'WL'Vl P1'Vl~A':I~)..JfJru~)..JlJl'I'Vl~IAqJ ~'1'W 

2.4 .3.1 A':Il)..J C1n r;l'i)'1 LU'W11l'l~I~':I'W'lJ'f)'1~I~~'WL'Vl P1~C1nr;l'i)'1nlJ~I'W':I'W~I~~'WL'VlP1~c.J~ l'I 
~ ~ 

LY1I'J'IYI'i) LLl'l r;l'i)'11~flJ1 ,x'v1'Wl'l'i)n1~ H'u~::: tl'J'lf"r~':I1'J ~'1~1 ~~'WL 'Vl P1~ ~"r'W A ':I ~"'l :::~':I ~ L ~':IYI'i)~9 ~YlI 

1~"'llnoii'i))..J~mmruVl~'1 LLl'lm'J!'VlnAf'l~iJn1nnlJoii'i))..J~1~ L~'i)LU'Wn1~u~:::mr~f'ilH'911'J LL~::: 

, 
... 1'"' VI'W'I ~ 

~ , ~ 
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2.4.3.4 fI'Jll-J n:::'r1 VI fVl"ll 'f)-.1 ~1 ~~'ULYl f"l ~1~~'UL Yl f"l~ ~ A'"l~"l :::dj'U~1 ~~'ULYl f"l~ n:::'r1 VlfVl 

LLfl :::1J11"l fI '"l1l-J~ ~ l-J\j ~rul 'U~ '"l L'f)-.1 ~ 1l-J 1 ~1:1 LL~ VI-.1 ~ 1 ~:::~ ~ 1 f1 '1! 1 [;) 1l-J ~ ~1-n-.11'UrX 'f)-.1 n 1 ~ 1J1 

fI~Ut'l'"l'U~-.1'f)I"l"l:::4' VI 'I'll 1J11VltJ n1~~nJ L'!l'Y'/1j-.1~ m -n-.11'UrX'f)-.1 n1~ LLfl:::'f)1"ll-nnJJl1 Yi'\.-11'f) n1~ 
'" " 

LL~VI-.1 J1'JtJnn~ ~-.1"l:::~Il-Jl~1:11~~I~~'ULYl f"11J1i VI L"l'Un~In1~U~~mtJJ1'JtJ~'"l'elm1~ 'U'Eln"llmr'U 

n1~Hw~/nif'f)tJm~'U (Exception Principle) LU'ULYl flilflwd-.1~"l:::vil1 ~~I~~'ULYl f"l~ fI'"lll-J 

n:::'r1V1fVl1J1 Lti'f)-.1"l ln LU'U~I~~'ULYl f"1~ LL~ VI-.1il-.1~-.1~ LL[;)n j;]1-.1hhlnl-Jl [;)~fil'U '\.-11'f) LL~'U~'"lI-.1H ~-.1 ... 

j;]1-.11~~ LfltJ~ Al j;]'f)n1~ H-.11'U LLj;]1 'Ui1"l~u'Uhj LU'U~I~~'UL Yl f"l~ [;) N j;]'f) fI'"lll-J rX'f)~ n1~"lI'f)~ 0 -n-.11'U 

LL~'"lntJ-.11'Uvl-.1 n~I'"l rihJ fI'"l ~~"l :::Ull-Jl1-n-.11'U~n j;]'f) hJ 

~:::UU~I~~'ULYlf"1~Il-Jl~1:1~ILL'Un1J1LU'U 2 lh:::LJlYllm"1J1 A'f) ~:::uun~I~1~hJ1J1UlhJH 

~1'UJ11'U LVI J11'U'\.-1~-.1 lVltJ L'!lYil::: nm:::uu~4' Vlvil~'U~I'\.-1fu l-n-.11'Ulh:::tJn [;)1V1tJ [;)~-.1 
, " 

2.4.4.1 ~1~~'ULYlf"11h:::LJlYl~ 1 LU'U~:::UU ~ 1 ~~'UL Yl f"lYl"ll tJ 1 tJ ~'Ul-J 1 "l1 n ~:::UU n 1 ~ 

U~:::l-J '"l fl ~ fl finl-J VII lVltJlJ-.1~"l:::4' VI vi 1 n tJ-.ll'U~I~~'UL Yl f"1 L ~'f) 1 ~ ~UfiU'i-.11'ULLfl::: ~u 1'\.-11~ l-n-.11'U 
'I '\l dJ \I 

m"l~~U'\.-1i11~ LLfl:::U~::: ltJ'll'U1J1U'f)1 vl-.1 j;]'f) 1u~ 
, ," 

• ~:::uu~1~~'ULYlf"l'r1'"l1u L'L1m:::uuYl~~I-.1~'Ul ~~ fI'"lll-J~lm~1:11 'Un1~U~:::l-J'"lfl ~fl LLfl::: 

4' VI vi 1 ~1 tJ~I'U~ m -n LLfl::: ~u 1'\.-11 ~rX'f)~ n 1 ~ 1J1 
" " , 

• ~:::UU~I~~'ULYlf"lLYi'f)n1~4'Vln1~ (Management Information System) Lum:::uu 

~1~~'ULYl f"1~ Li1'UJ11'Un1~~~ [;) L'f)n~ l~ntJ-.11'U~ l'\.-1fu ~U 1n1 ~ LLfl:::~ fI'Jll-J ~ 1l-J 1~1:11 'U 
" 

n1 ~f1U'\.-11 LLfl:::4' VI vi 1 ntJ-.11'U~ Lf"11iUl-.1 'f)U 1-.11 'ULLUU'f)'f)'U 1fl.J 

• ~:::UU~I~~'ULYlf"1~1't1n-.11'U (Office Information System) LU'U~:::UU~I~~'ULYlf"l 

~1'\.-1fu Lriuu'Ul:1nif'f)l-Jfl L'f)n~l~ JlltJl'U~I,rn-.11'U LLfl :::tllU'"ltJ fI'Jll-J~:::VI'"ln 1 'Un1~~-.1 
" 

L'f)n~I~~I'U~:::'\.-1~I~~UD~-.11'U 

• ~:::uu~,rU~'U'Un1~~VI~'Ul"l (Decision Support System) dJ'U~:::UU~Ij'~'ULYlf"l , 



27 

. 
• ~::;UU~I~~'WbYl~b~'tl~U1''''I~ (Executive Information System) dj'W~::;uu 

~1~~'Wb Yl ~~'ll'JtJ 1,x ~U1''''I~A'W'''I-ir'tll-J~ bb~ ::;~I~~'Wb Yl ~~1 An I tii'tln1m1'm~l-Jl H ~ ~ .~ 

'l1'W1~ b~'tl~1 bU'W bb~ ::;~I'W'JtJ fl'Jll-J~::;(;)'Jn 1 'Wn1~~ (;) 1?11l-J"'lntJ~::; b~tJ (;)'lJ'tl'l-ir'tll-J ~ 
~ 

..,J .,j.'f 1 '" 
Ul'l~ltJn1~Yll-Jun.J"'1 (;) 

2.4.4.2 ~1~~'WbYl~lh::;bIlYl~ 2 bU'W~::;UU~I~~'WbYl~~Hb'uYn::;1'W'lI'Wlh::;tJn~Ul'l~I'W , 

~::;UU~1 ~~'WbYl~lh::; bllYldijl-Jln ~'WflU n1~~ (;)~ ~Vil bb~ ::;~A'tl l(;)tJl-Jln~ ::;111 b'tll~'tl'lI'WJ.J1 
l.h::;tJnI?11-nfl'Junu~m::;UU~I~~'WbYl~ i?l'J'tl~I'lb'll'W , 

• ~::;UU~ 1~~'Wb Yl ~ n! ~1?1~1 (;) bU'W~::;UU~1 ~~'Wb Yl ~~1'" fuH bfiuntJ~::; b~tJ (;)'lJ'tl'l 

~~I?1i1rusvl~nAI m~~~1?1 bb~::;~'W1 ~1",fU'll'JtJ1'Wn1~'Jlbb~'Wbb~::;~'l b~1'l-Jm~I?1~I(;) 

• ~::;UU~I~~'Wb Yl~1 'W1N~tJ1Ul~ bU'W~::;UU~I~~'WbYl ~~I",fuH1'Wn1nnu-ir'tll-J~ 
~ 

b ~ tJ 'J n U fl 'W H tJ 1 bb ~ Yl tJ bb ~ ::; n1 ~ f n 'tJ' 1 ~ tJ 1 U 1 ~ b ~ 'tl 'll 'J tJ 1 'W n1 ~ ~ (;) b ~ 'Wf'11 

fn'tJ'I~tJ1Ul~ bb~::; 1 ,xu1'm mri fl'W1-ir 

• ~::;UU~I~~'WbYl~,x'tl'l~l-J(;) bU'W~::;UU~I~~'WbYl~~I"'fuHbnu-ir'tll-J~b~mnu",,r'l~'tl , ~ 

~::;UU~I~~'WbYl ~~I",fu'tl'l r1mtiil'l11(;)tJ~'J'W1"'r\! bb~'JJJnij bUl",J.J1 tJ~~1 A'1I ~'ld 

2.4.5.1 b~l-J1.h::;~Yl~1l1~1'Wmnll'lI'W (Operational Efficiency) bU'Wn!~'ll'JtJ1,x'lI'W~ 

Vil'tl~J'W~Il-JlnlVil1~ b~'J~'W ij fl'Jll-J ~n ~'tl'l J.J1 n~'W Vi 11 ,x~,rn'lI'Wij b 'J ~ 11 'Wn! n1tJ'WX'lI'W 1 "'~1 
b~'tlb~l-Jlh::;~Yl~1l1~1'Wn1nl1'l1'W ~n'tJ'ru::;~b~'W1~ ~'tl bu'Wm~Vil~'l~ij'tl~1,x~~'W 

~ 

2.4.5.2 n!n~l-Jlh::;~Yl~1l1~'lJ'tl'l",ii1~'lI'W (Functional Effectiveness) bU'Wn1~'ll'JtJ1,x 

~U1"'I~ijl-J l-Jl-J'tl'l~J.J1 n~'Wbb~::;n~I'l~'W 1~fuYlnun'l-ir'tll-J~~"'~ 1 n",~ 1 tJ 'll'J tJ1 'Wn1~i?l (;)~'W1~ 
~ , ~ 

~'Jl-J~'l~IJ.J1~nu1'm~fl'JUfll-J",oJ'JtJ'lI'W1~~~'W ~n'tJ'ru::;~b~'W1~ ~'tl bu'Wm~Vil1'W~'l~~n~1 , 
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, 
2.4.5.3 mnYh.Jf)ru1.h~LtJ'J!tnUL:n..JmnL"Jl..J-n\..l (Competitive Advantage) LUt..lmj'~11..J 

f1'n~1~ LmmJ1 t..lmm "Jl..Jit..lLn'el LYlmJ flU fi LL"Jl..J hJri 1~ ~ LUt..lC4'el..J'lJ'el..J m j't;1'elU ~t..l'el..J f)')1~ ~'el..J n lj' 
'IJ 

'lJ'el..J\1n~h mj'j;J~t;1~t..lfh1'1-1~'hLih~t;1'(11"l mj'~11..JL'elm~Yl1..J~j'n~ LUt..l~t..l th~LtJ'J!t..l1t..lii'el~ C1'el 

1~rilLUt..lih9tJ~~Ir-1Cl.J'eltJl..J~..J ~1'1-1fu'el..JAm~h..J11t..li1~,ut..l ~n~ru~~Liit..l1~ ~'el LUt..lmn11 

1t..l~..J~~LL'(1~~..J~1mJ 

j'~UU~Ij'~t..lL'Vlp\l.h~n'elu~'JtJ'el..JAl.h~n'elU~~Ir-1ClJ 5 ~'Jt..l ~'el lJfl'(11m (Personnel) 

f:!1f"llL'Jf (Hardware) 'll'elyjIPlLL'Jf (Software) m~U'Jt..lmn11..Jlt..l 'I-11mrt..lt;1'elt..lmnJBu~..Jlt..l 

(Procedure) LL'(1~ii'el~'(1LL'(1~~Ij'~UL'VlP\ (Data and Information) L"ltJ~I~Ij'mL~"l..Jv)..:mJ~ 2.4 
'IJ 'IJ 

1.Jf'1fnm (Personnel) 'l!tl~r;)LL'lf (Software) 

• ~-n,mJ • 'l!tl~l'1LL'lf~:;uu 

• q1.JBu'ii-.l'lW • 'l!tl~l'1LL'lf1.J~:;~nr;) 

• qf'1'lup)'n:;uuLL~:;~[;j.JW'lL1.JmnnJ 

;rtl)..J~ LL~:;~'l~~WLYlf'\ 
'IJ 

lI'lf~LL'lf (Hardware) 
(Data and 

n~:;U'lWn'ln1'l-.l'lW (Procedure) 

• '1,n.htJfu;rtll;!~ 
Information) 

• ,rwj;)tlwm~1.JBm;-.l'lw'tItl-.l~-n-.l'lW 
• '\.n.htJ1.J~:;)..J'l~~~n~'l-.l • ,rWj;)tlWn'l~1.JBu1i-.l'lW'tItl-.lq1.JBu'ii-.l'lW 
• ""u'lmL~~-.l~~~'Vifi 

• ""U'lmriu;rtll;!~~'l~tl-.l 

• 'il1.Jnm.J1tl~'l~ 

.. 
LLt..l'J'Vl l ..J Pl'el 

, 
, .... IJ 

Lm'(1..J'Vl~ I 'lJ'el..J'lJ'el~'(1 
'IJ 
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2.4. 7 .1 Lf1'i"H~h'l~:::UU~l~~'iHYi f1 LLU'I mm:::~Un1~u1-~l~ Ll'ltlUn~n1~U 1-~1~~ l'lnl ~ 

l-Wm.1"ltl'l1'Wr;l1'11lJm:::bbU'IbU'W 3 ~:::~u ~'1l 

• n1~U1-~l~~:::~U~'1 ;'1b1-tlnn'W~l ~:::~un~tlYlfi (Strategic Level) bU'W~:::~U~n1~ 
'lJ , 

~ l'l n 1 n ir'W 1u ~h'Wn1 ~"l1'1 bb~'W~:::tI:::tll"l n 1 nll~'Wl'lrr (i] ClU ~:::~'1 Abb~ :::bU 1~J..J1 tl1n ~ 
q 

'1l'1ln1u.jh'l~irl'l1'Wll'l 3-5 tJ ~1mnnn~1t1'W 

• n1~u1-~ln:::~un~l'1 ;'1b1-tlnrl'W~l ~:::~un~1fi (Tactical Level) dj'W~:::~U~bir'W 
nl ~~ l'l n 1 ~ 1 ~~'1l l'l fll{ '1l'l nurr (i] ClU ~:::~'1 ALL~::: bUl~J.J 1 tI ~:::tI :::tll"l Ll'l tI~ l'll'11 LL~'W 

q 

~lbu'Wn1~1'W'1l"l'li'W1U~:::J..J1ru 1 tJ 

• n1m1-~ln:::~u~l'1 ;'1b1-tlnn'W~l ~:::~uU5~n1~ (Operational Leve l) lU'W~:::~U 
~ bir'Wn1~~l bU'W'Il'W ~1'1l U5U~'11'W1 ~ bu'W1u (i]1J.J bb~'W'Il'W~:::tI:::i'W~1~ nl~'Wl'l 11 

i'ldLflN~¥1'1nl~u1~1~i'l~1J.J~:::~ulJm:::b~tI'WlU'W~UYh:::ijl'l ~'1~U~ 2.5 
'lJ 'lJ 

Level 

Tactical Level 

Operational Level 

LfI~'1~h'ln1~u1-~l~i'l~lJ.J~:::~U~'1n~l"l b~m.11J..J1-KJ.J~'Wfinu~:::uu~1~~'iHYlf1 "'l:::lnl'l 

bU'WLflN~h'l~:::UU~l~~'iHYlf1 ~'1~U~ 2.6 
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Level 

Tactical Level 

Operational Level 

Transaction Processing 

Database 

Transaction Processing 

2. ~::;r;llJ~ 2 Vlmtln'l nl~HA'El3-J~'1LIWflf9i?lYil~I~~'ULYH"1 L~'El1fl'Unl~'11'1LLe.J'\.ml~ 

A'1lJA3-J LLr1::;nl~19li?l~'U19~L~mLd'El'lnlJ'Il'U1.J~::;9I'r'U ;'1L1t1n~ILU'U'Il'U Operational Control , 
, 

v .... 

3 . ~::;i?llJY1 3 

~::;r;llJnr11'11fl'U~1'U9 i?lnlnLr1::;'11 '1 LLe.J'U~::;tI::;k'U ~~ L5-tln~1 LU'U'Il'U Management Control ~~ 

~1~~'ULY1 M::;r;llJdU'l1-n~IV1flJ A'1lJ"l3-J LLr1::;l9l i?l~'U19 L~m nlJ~I'U(;]1'11 ~ 19::;~13-J 1 ~n ~1 L D'Unl ~ 11.J 

1'113-J LLe.J'U~::;tI::;k'U~'U1vl vl'1t1 
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, 
4. ~:;r;lUYl 4 'vI1'el~:;r;lutJtlC?1 m.jltJn~ n1~H'A'el:J.JYl'lLl1ltlf9C?1Vh('llH~'ULVlP1~1'v1fU~ 

\J 

U1-n1~9 C?1 n1n:;r;lU~~ ~1'v1fu1-ii1 'U~1'U'l1~ LLI:.J'U~:;tJ:;m'l~ C;"tJn~l Strateg ic Planni ng 

r.nnnJ~ 2.6 -ii'el~A'l~-K~Lnl1l Atl i:Jn1~H'LVlAl'Ul'(1~tj'l'U-iitl:J.JfHLl'Unntj'l'U1-Un1nr'UYin 
'IJ rMJ 'IJ cI.8 

LL~'l tl~r1mWd~1arnr.l:;mJ~n1~UB~~1'UtltlmLl'U~~ni'U 'vI1'el ~ltJ[ih~1'v1'(11tJ~ltJ L-n'U LL1J~LLl'U 
~lmrru~ ~ltJU1-'vIl~ ~ltJ1H.:n'U ~ltJUAA'(1 ~ltJ'lJltJ LLl'U~'U 1'ULLIii'(1:;~ltJdni:Jn1~u1-n1nr~ 

~ , 

Transaction Processing 

,------,I L---I ------JI L---I ------JI L---I _I ,---I _II ~ _ 

Database 
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iitl~ fil~ ~f"11j'~H' ~'U~1 ~'lJtl--1 ~rml--1 L~tJhJ rXtl--1 ~~U--1 ri\J ~1 tJ~'Wl nl~ vl--1tl''W 9--1 fl'"l j'9 ~'I11~"Hil'W 

~~~l-Jiitl~fil~l~fuH'~'U~l~l'W~ltJJ'Wl L'vhJ'W 

Lfl j'--1 ~ h--1 j'~uu ~1 j'~'W~ Vl f\ LL U--1 m l-J ~~ ~~--1~ l-J l'lJtl--1ii tll-J fil iitll-J fil ~u 1l-J l1.h~l-J'"l fil ~il'W 
'IJ 'IJ 

1. iitll-Jfilfij'n9~~n~91nnlj'~lb-W'W--11'Wfij'n91'l1l-JUn~ (Transaction) bu'Wiitll-Jfilnlj' 
'IJ " q 'IJ 

i--1~tl~'Wfh nlj'fului--1~W91 ~il'WrX'W 

2. iitll-Jfilnlj'~1~-W'W--11'W ~'li'W iitll-Jfil~Utln~l nlj'~l~-w'Wnlj'l~~filtltJl--1h tll'Vi ~~I'l 
'II " 

~'Wfll1~rJ'Wfil ~~~'W nlj'I'lj''"l9~tl1.J ~ runl~~1.J~'Ufll~lJJ1~l-Jll'l j'~1'Ul-J 1 n b~fil ~'W nl j'9 ~'I11 
btln~lnltJ--11'U(;]1--11 ~1-nl~1m'"l~~j'"l1.h~n1j'1~ 

3. iitll-JfilnltJ'Wtln l~~bri iitll-Jfilnl'"l~l'lfill~ bf\j'1j'!;j"n9 ~--1fll-J ~bfil~~--1bb'"l~~tll-J ~9~~~fil 

iitll;j~u1';VI 

q~~ii1..lf'11 

" " ~ 

li1..l11'111 



~l.ll.l n.U L ~LltnlT.r1Q.U;:lrl I,U'Ll\.l. ~ll.l' It ~ Unrl1 L IT. 1 It r..l;:~ " r1f~m;:l n rl1 ~L rJQ.~ ~lLU ItlAr1r1. ;:l 
P' I .. p:::. I'l ~ I I";,. ~ I'; I - r=- P'=' " , , 

Q.l.l SIV'J Q.U1. (WcllSAS UOll8WJOJUI lU8W868U8V\J) lL~Ur1lLUQ.M.1!ellAm\.l.lL\.I.r1r1;:l 
IP ". .. /P 

6U1.6116LU@M.1 !e1lA.m~6LW111;::6 6°17°(; 
'" "" , 

(6u!:JJnOSlno) U Q.nrJLLJnL~rJr..)'t~~L~lLU rJ~l nL~r1r1;:lLnl'M lAlLU os 

(lu8wdo18A80 J8Sn-pu::J) ~LlArJL~flnL~jfWrJ~lnL~r1r1;:lLnl'MlAlLu °v 

(868)j:J8d 

8J8MlJOS UOIl8:JljddV) H Lltfll~~1 L~§r..11J1.tAQ.I!o~~L!uLurJ~lnL~r1r1;:lLnl'MlAlLu os 

(6uldAlOlOJd) r1mm~ r1r1;:l~L~\.I.lLU rJ~l nL~r1r1;:lLnl'M lAlLU 02: 

(8PA8 8mlU8Wdol8A80 W8lSAS) r1r1;:lLnl'MlAlLul~~r..ItLWnL~r1r1;:lLnl'MlAlLu ' ~ 

p~~ L~L~W ~ ~Q.n tfl~ r..1'\rJ~1Jf t~lLU~~;:~" r1m, fll~ !ellA m\.l.lL\.I.r1r1;:lLnl'M lAlLUr1m, fll 
" " 

!ellA m \.I.l L \.I. r1r1;:l jf t r1,ffl;: ~11 Lnl'M lA 

lLU ~~fl~nr.:1ItLr..l.lL.j;J.U~lLU n~~Q.~1L.j;J.U~lLU Q.~ u~~nQ.wnE- S Lnl'MlAlLuntnQ.wnE-rJr..~fl~ 
" " " 

r1Q.U;:lfl~~ !ellA m\.l.lL \.I. r1r1;:lLnI'M lAl Lun t nQ.wnE-nr.:' !ellA m\.l.lL\.I.r1r1;:lLn~ lAlLUl~~r.. 
, " 

n~~~ULItM.LLJ~lA~;:lfl~XI. t I'm t r1r1;:l~1'\~lflr1,ffllLun t ~ ~ r..n l' ~ \;!1 ~LQ. 
" , " 

~~nD~~ lr..l.l~L!A' ~ft~ ~1'1~~nL~L~;:~11 rJ,tt\.l.L~ItLr..l.l~\;!1 nLnL~r..mr.:1 LIt~t~Q.~~!ellAm\.l.lL\.I. 
" , , 

r1r1;:l tyw ~Lr1n t n~u L It M.L LJ~lA~;:l fl~XI. tr1r1;:U1'\!ellA m\.l.l L\.I. r1r1;:l L nl'M lAQ.~ 1 °v 
" " , 

ft~ t n~!ellA m\.l.lL\.I.r1r1;:lLnl'M lAlLU~ \;!1X1. t L~~~1'1 ~ ~ m t ~D~ 
" " 

nr.:' U LIt~L[JQ.n~It~' M.LLJ~lA~;:lfl~XI. t~Q.~~!ellA m\.l.lL\.I.r1r1;:l ~lflr1,ffllLun tH LItL!1L1lLItL\.I. 
" , , 

t-~ft~t~~l nll.l lA' Q.i~~~r..t1.11 ~Q.lT.n~~\;!1bLU H Lltft~t~~lnll.llA1;:~'1 ~~ItLr..l.lL!1Q.~1 T 
, " , 

!ellA. m\.l.lL\.I.r1r1;:l~lflr1,f fllLU~~Q.~~ ~~n~~ \;!1 ~ft~ t lLU~Q.~ ItLr..l.lQ.~ ~Q.n\.l.r1Q.w Q.i~ rJr..nL~Q.~1 
" , " 

~ 

LH L It L \.I. ft~[J Q. ~ ~ 1t~1r1r1;:l Q.~1 ft~ tn U ~Q. ~ It Lr..l.l ~Q.n\.l. r1Q. w L1l L It L \.I. XI. t Q.~ 1 02: 

ULIt~L[JQ.nL~L~lLunt 

LjfL ~ItLr..l.l~\;!' n~ULItIt~mf1Q.!I-ruLItW n~ruk1.trJLrJIT.W~~Q. nf!.1 fl~~~fl1mrJ~fl1!1.HLUM.LLJ\.I. 
~ I ~ I 

Q.i~ 1t\.l.;:LIt~1ft~It~1r1r1;:l~Lr..lLU rJr..~~Q.D';:~L~ft~ n~~\;!1~ L ~ruJ:lIT.UJ11Q.~1 o~ 
I Ii I I 

n~~ ~~, L\.I.U L~nlT.~ U,;:~U It !ellA. m\.l.lL\.I.r1r1;:lLnl'M M.lLUt'Q.IT.LItIA.~ ~ 1 
!:,'- .r-"'" - r 

!ellA. m\.l.l L\.I.r1r1;:l Lnl'M lA;: ~11 ~lflr1,ffll LU ~ t'Q.~nIJ1 L~~LQ.~?~;: rJ;:l fl~ l LunU 1 L~ Q.~' ~1' lLUf.r1D 

rJ~l nLt'jf tfl~ L!1l LU r1,f~~;: ~11 ~ Q.nL ~jf t~!el1A. m\.l.lL\.I.r1r1;:l~;:~fl~ r..~rJ~lItLW ~L~t W ~ t'Q. 

!e1lA.WW6L~I1I1;::6Ul,l'MlA6LU 8°17'(; 

££ 
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9TW,)'W~1 nLfI~'il~iJ'il llfl :;1:; llh.J u1fi nl1[;h~1~'ll')tJ 1 ~ilii'il ~fl~ (l n ~'il~vr~"l1 n U ~~~I11tJ 1 'WbLfl:; 
'IJ 'IJ 

I11tJ'W'iln n~l,) A'il 1:;umlI1~'WbYl ~''H ~'ilnl1U1~lnu'W1:;uu~1,)~ (Integrate) 0-n llfl:;U;;l"4'il~ 

(User-Mach ine) Liil 11 ~,)Wl'W tV)m11~i11~1 'Wnl19 v)~1~11~'Wl YlPl ~1'il'1iI,)~ln~'il'lhtJl'Wnl1 

(;]V)~'Wl"l'lJ'il~~u1~111'Wl~'il~'lJ'il~m:;u,)'Wnl19v)nl1'il~rlm l'll'W nl1,)I~U~'W nl19v)'il~rlm Ufl:; 
'IJ 

1:;UU~11~'WbYl Pll~'iln11U1~11"l :;~'il~1.h:;~1'W1,)~ num,h tJ~I'W~1'il1:;uuti'iltJ~'W11 'W 

'il~ rl m tv) tJ il ~ n'l1ru:;n119 v) ~~~ lU'W1:;UU Ufl:;~ltJ llrlm nh:;~I'W~ l'Wnu 1:;uuti'iltJ~'W11 'W 

.r ... 
'il~fln1V)')tJ 

1:;UU~11~'WlYi Pll~'il n11U1~11~lm1(l ~lliJ.'Wn111~tV)tJhj ~'il~'ilI~tJ fl'il~Yi') Uil'ilfLiil 

m'll')tJ Llr;ll~'il~"llnml~~1~11(l'lJ'il~ fl'il~Yi') ll'l'ilf 1'W~'W~"l:;u1:;mfl ~flii'il~fll~91'W,)'W~ l n 1'W 
'IJ 

!/.J_ ~..:. .. I '" 
~'WIY1~fl n'lJ'il~1:;UU~11~'WlYil Y'l'il nl1m~11 u1:;n'ilUV)')tJ 

1, 1~~11~'WlYlPll~'il'lhtJl'Wnl1(;]r;]~'Wl"l'lJ'il~~u1~11 
'IJ 

3, 1 ~~11~'Wl YlPl L~'il'll')tJ l'Wnlnull 'lJU CJ.!~I'11n~u llUU'lJ'il~U'1.J~1 
4, 1 ~~11~'Wb YI Pl~1,) v)l~,) llfl:; l ~m:;~~nUnl1 H~I'W 

u1:;ttJ'll.J~~u1~11"l:;1~fu"llm:;uu~11~'WlYlPll~'ilnl1U1~11 ~1~11(l~1Ul~c;)~~ 
'IJ , 

1. 'll')tJl~~u1~11~'il~li.i'WUCJ.!~IUfl:;t'ilnl~1~1,)v)l~,)~'W 
2 . 'll')tJl~~u1~11ill')m~l~fu,)l~ u~'W1~mn~'W 

'IJ 

3. 'll')tJ 1 ~ ~U1~11 H l ,)fl11 'Wnl1Yi"l11Cl.nU'1.J~I~il fl,)l~onU-n'il'W 1~m n~'W 
4. 'll')tJl~~u1~11mUfl~n11~lliJ.'Wn111~~~'W " , 

, 
.ell _ 1.eII '" '" 1.1 _ '" 

~11~'Wl YI PllY'l'il n11U1~11 nfll,) fl'il l'l'il~~1~11(ll'l'ilU~'W'il~ fl,)I~l'l'il~ n11'lJ'il~ ~U1~11 llfl:;l'l'il~ 
" 

lU'W~11~'WbYlPl~H L~'iln11U1~11 A'il ~1~11(l HU1:;n'ilul'Wn11,)1~ lL~'W n11fl,)UfI~~1'W1~ , 

2. ~U1nI1~'il~ lu'Wun'W1.l11 'WnI1'0' [ij.J'W1 1:;UU l~'il~"l1 n1:;UU~11~'Wl YI fill~'ilnI1 
" 
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3. l-J'el~U'1J'\.nlW~ml'ru:::LihJ'i.i't'\Vlti~'ei\H~mn'W ~:::lJlJ~lH~'WL'VlP1L~'elmm1tn~"'l:::~'el~ 

tJ~:::~1'W~:::lJlJtJmJ11 'W'el~Aml,x dJ'WVlti~ L~mn'W hJ~l"'l:::LU'W~ltJm~[Wl'llr;) ~ltJ ~~ I'l ~ltJ 
, 

~ .. 
"lWlnnl-JLLf'l:::'el'W1 

4. m~ H' j'1'W-ir'ell;jf'l1"ll-J11'W n'ellJi'~l LU'WlX"l 1 "'l~ 1 fl C1!'lJ'el~ m~9 r;) m~'el tJl~iJtJ ~:::~'Vl fi Jl1Yi 

vll1,xf'l r;) f)"Jll-J~lsD'el'W'lJ'el~-ir'ell-Jf'l vll1 ,x~:::lJlJvll~ 1'WL~"l~'W LLf'l :::tJ~:::mT r;) Al H'r.il tJ 
~ 

5. ~'el~ mml~"l 1~ LL~'W~~ L ct'el~"'llnm~~hJ~ll-J1~rl~ ~1~~'W1Ji' Ji'''lm:::tJ::: L"lf'll'fl'Wi'W 

v1~~'W 9~ ~'el~iJm~"ll~ LL~'W'eltJl~~ LLrl :::~lil~n~U'1JVll !9l1~1'eltJl~ ~'ellJ f1'ellJl 'Wm~~ ~'Wl LLrl::: l-if 

~l'W~:::lJlJ 

6. 'ell ~mL'W"l f)"Jll-J ~ r;) L;n~ ~:::lJlJl 'Wn1~~ ~'Wl~:::lJlJ 

7. LU'W~:::lJlJ~Lr;)tJi"l ltJm ~tJf1'ell-J~"l LI'l'elf 

~:::lJlJ~l~~'WL'Vl P1 L~'el mm1V11~~'W LL~"'l :::~~l~~'Wl ,xnlJ~lJ1V11~H'n"'l1~'eltJ LL!9l~f'l~Yifi 
~ ~ 

Vlirl~'lJ'el~ ~lJ1V11nL!9lf'l :::f1'W~~"'l:::U~ fllJl ,x~'el~m~~l ~~'WL'Vl P1~ !9l1~ n'W v1~1Ji' Lf1tJmh"l ltJ LL~"l~l 
" 

~lJ1V11n:::v1lJlJ'W~ r;) ~'el~ m~~l~~'WL'Vl P1~lV1flJ n1~"l1~ LL~'WnrltJ'Vlfi ~~ LU'WLL~'W~ lV1flJmnl11,x 
~, , 

lJ111'Vl LL~~i'WnlJlJ111'Vl~'W11Ji' v1~~'W ~1~~'WL'VlP1~ ~'el~H'9~JJ n"'l :::LU'W~l~~'WL'Vl P1~ L~mnlJ~lllYi 
'lJ'el~ 1'lf'l1 r;) LLrl:::~ m'Wm ~rullltJ'W'el nlJ111'Vl 1 'W'Vll~ I'l ~~ n'W-ir 1l-J ~lJ1V11n:::v1lJ~1~~~ ~'el~ f1"llJ f1l-J 

~ , 

n1~tJBllii~l'Wlll tJl 'W1 ,x~1 L'W'WltJ 1'l1l-J LthVll-J1tJ LLf'l:::1' l'l~tJ~:::~~ A~"ll~ 11 n ~'el~m~~l~~'WL 'VlP1 

"'llnJl1tJ1'Wl-J1nn~111ltJ'W'eln v1~LL~r;)~1Ji'v1~l'lln~~ 2.2 

" ~ f1ru~n~ru:::'lJ'el~~l~~'WL'VlP1 ~lJ~Vll~ 
" 

, 

~:::v1lJ~~ l-J1"'llnllltJ'W'elmn'Wn~l f11-~ LU'W~l~~'WL'Vl P1~~tJ LL~ r;)~ LL'W"l L irl-J~:::tJ:::m"l hJ 
~ , 

91 LU'W~'el~ LU'WU"'l"'lU'W , 

~:::v1lJnf'll~ l-Jl"'llnllltJ'W'elntJ~:::l-Jlruf11-~ LU'W-ir'ell-Jf'l LLf'l:::~l~~'WL 'Vl P1MtJ LL'W"l L irl-J~:::tJ:::i'W 
" 

, 

f1"lnu'W~l~~'WL'Vl P1U"'l"'lu'W , 

~:::v1lJ~l~ l-Jl"'llnllltJ1 'WLu'W~"l'W1 VlrU LU'W-ir'ell-Jf'l LL~ r;)~~ltJf'l:::L~tJ r;) LiI'W~'el~u"'l"'lu'W 
~ ~ , 

m ~'el'el n LLlJlJ~:::lJlJ~l~~'WL'Vl P1 L~'elm~lJ 1V11~ dJ'Wn 1~9 r;)"l1~ ~:::lJlJ~l~~'WL 'Vl P1 L~'elm~ 

lJ1V11~ 1 VI~~~Vll-J r;) Vl1'el LU'Wn1~tJ ftJtJN~:::lJlJ~l~~'WL 'Vl P1 L~'el m ~lJ 1V11 n~l-J L ~tJ~lJl~~"l'W Lr;) tJ n1 ~ , 
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m~U,)l.ml1~'1mh') '"l~th~n'flu~htJ,r'U(;I'fl'U~~lAt1J~'1~ 

1. n11'fl'fl mLuuntJ'Il'U ntJ'Il'ULU'U~,)'U~ ~1 A ru~l'v1fu ~U1'v111~'"l ~hn-Dth~ ltJ'llll' 
~ " 

LiJl'v1l-JltJhJl~~,)'U'vId'l ~l'v1fu,r'U(;I'fl'U l(;ltJ fl ~ L~tJ (;l'lJ'fl'ln11'fl'flmLU1J11tJ'Il'U '"l ~lh~n'flu 11J ~,)tJ 

• n1nll'v1'U(;lntJ'Il'U~~'fl'ln11 LU'Un1nll'v1'U(;lii'lntJ'Il'U~~'fl'ln11'"llm~UUl(;ltJ"jl 

c.J fl'"ll n,r'U(;I'fl'Un11~ n1:l'1 LLfl ~1 Lfln ~vh~uu l-J1YlUYl')'U LLfl ~Y;'"llm.n1,)l-J flU m l l-J 

~'fl'ln11'lJ'fl'l~u1'v111LLfl~~UB~'11'U 'vI~n~H1'Un11Y;'"llm.nntJ'Il'U~~'fl'ln11'"lln 

1~UU 1~ LLrl ntJ'Il'U~'UtJ'I iJ W.l1l-J ~'fl'l n11'v11'fl hJ 11 tJ'Il'U~'UiJ fl') 1l-J~ l-D'fl'UflU 

ntJ'Il'U~'U1'v11'fl hJ 

• n1Hil'v1'U(;l~lH~'ULYl P11 mltJ'Il'U IlltJ'vI~'1'"ll n~l~iJ n1Hil'v1'U(;lntJ'Il'U~ ~'fl'ln11 
LL~,) '"l~~'fl'liJ n111 Lfln~v11,)l-JflU ~U1'v11nLfl~~uiiU~'11'U L~'flnl'v1'U(;lntJfl~L~tJ(;l 

'U " d..J 

'lJ'fl'l~11~'ULYl P1~ ~'fl'ln111 mltJ'Il'U 

• n11'fl'flmLUU1U LLUUntJ'Il'U '"l~m~YllIlltJ'vI~'1'"lln~l~nl'v1'U(;lntJfl~L~tJ (;l'lJ'fl'l 
'U 

m.h tJ'Il'U LLfl ~11 tJ'Il'U~1-DIll tJ 'U 'fl nmJ,) tJ'Il 'U l(;l tJ n tJ '11 'U~1-D III tJ 1'U 'vIU ') tJ'Il 'ULL fl ~ 

11 tJ '11'U ~1-D1 'Un l1UB U~'11 'UU 1~~ 1 ~ 'I iJ ~U LLU U ~ L u'Ulu (;Ill-J fl ') 1l-J Y1 'fl1'"l 'lJ 'fl'l 

'vIU')tJ'll'UL'fl'l 1 'U'lJ ru~~n tJ'Il'U~HIll tJ'U'fln'vlU')tJ'Il'U'"l ~iJ 1U LLUU~ ~'fl'l ~lil'l D'I 

" _ v .... 

Y1'"l11rul(;l'l'U 

" 

• -n'fll-Jfl"jlL-nl~~'fl'ln11 n11~'"l11rul(h-n'fll-Jfl"jlL-nlmnu'U'fl~hul'1 ~'Ufl1J11 tJ'Il'U~ 
'U " 

l~'fl'fln LLuuH ~'1'11'U1'U,r'U(;I'fl'U~'"l~"jlL'fl1 c.Jfl n111 Lml ~v1ntJ'Ilu~l~'fl'fln LLuuH 

l-J 1~'"l11rul D'I'llD(;l LLfl~'lJ'Ul (;l'lJ'fl'l-n'fll-J fl~H LU'U-n'fll-J fl"jl L-nl 
" 'U 



2.5 

, 
q" 

m l-J YlIWEl,,:m 11 
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m1'El'ElmLUU1:::UUlh:::l-J'l'i'H.Jrl 9 :::fl1'ElU flrll-J ~-:j LL~ mHrlU1'lU1'll-J'JJ'Ell-Jrl m19 ~uuYin 
, 'IJ 

mHrlufmn m1~lU'lru mnh:::l-J'lrli:-Jrl n11';jLfln:::'vf LLrl:::m1L1~Jnn~Ul-J1H1U 

mtlVl~-:j ~-:j~L ~'El~9:::1h:::l-J'lrl i:-Jrl'JJ'Ell-Jrl1 w.~ LUU~11~UL YlP1 LLrl:::11t1-:j1Ul9I1 l-JYI ~'El-:j m1 
'IJ 

A. Raouf, 1994 

~ i:-J~ 19I91U'lUl-J1n ~1'i mJ1l1t11tif LL1'i n ~~U ~9:::tif'El'ivi 1 mal fmJN fI'l1l-J~'iY1'El19'lJ'El'i 
'IJ 'IJ , 

rln fll LL~:::vi11 ~tifUYlUm1i:-J~ 19I~1~~ ~ L~tIlJn ~iLL~'ltifUYlUm1i:-J~ 19I1.lnvi11 ~rl ~~lrl'i L~tIL~l-J ~1 
'lJ " " 'I 'lJ 

MTBF (Mean Time Between Failure) '1J'El'i'El1..lnmr~1flum1i:-J~19I V11'Elm1~~~lU1Nfmn'lJ'El'i , , 

~'lU~1'i1rl'i 1:::UUtI1Nfmf1Yl1i:-Jrl (Total productive maintenance: TPM) ~tiu~uum1 , , 

1..lfmJN1..l1:::~Ylfii:-Jmfl1'El'i9m1um1i:-J~ 19I, flru1l1Y1 LLrl:::i:-Jrl i:-J~19I LLU'lYl1'i~Uti1U~~1 ~ru'lJ'El'i 
'I 'I 6.9 cv 
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Ohwoon Kwon, Hongchul Lee, 2004 

'11'W1 9 tJn U 1 b'1ll'W'El1fim ~A 1'W'l ru LLUUL 'lni ~1'l-1fu m nJ~::; biJ W-l ~ ~ 1 b~'W"l1 n n 1 ~ 
'U 

U1-'l-I1Nl'W ~buw.J~m"llnn"lnnd-Jn1nh~'1fmj'I'Vl~t:.J~ (TPM) 1fin1~~Ulb'1ll'W'El,r'WbU'Wn1~ 
q 

Al'W'lru91'W'l'Wb~'W~'1'l-1d-J~~"l::;1~ ;'11h::;n'EluhM'lmllh~fV.l~"l::;1~ bb~::; ~'WVJ'W~'1Illmnlfmn 
1~ ;'11~d-Jl"llnmn.HutJ~'1 ~ltl1::;~'Vlfit:.J~ t~tJd'ld-J'lI'El'l bfl1'El'l9m (Overall Equipment 

Effectiveness : OEE) t:.J~~1~,r'WbU'W91'W'l'Wb~'W~'1'l-1d-J~~1~d-Jl"llnn1n~d-J OEE ~'W 1 

btJ'El~\.n'WI;r ;'1 '1Illd-JlHl ~1'W'lru1~"l1 n t:.J~~'ld-J 'lI'El'lril1nb~::;~'W'Vl'Wn1~t:.J ~ (;1~~VI~'1 1fin1~Al'W'l ru 
q 

, 
"l::;'1Il,ru~'W'Wn1n~d-JfI'lId-J~d-Jmru1~nun"lnnd-J TPM 

q 'U 

Bulent Dal, Phil Tugwell, Richard Greatbanks, 2000 

'I 1 'W19tJUl b'1ll'W'Eln1~1 bml::;-Jn1~tJ5llii'lI'W 'lJ'El'ln1~r) ~tJ~::;~'Vlfi t:.J~'lJ'El'ln1 ~~1 bil'W'Il'W 

ru u1-11'Vl Airbags International Ltd (AIL) ~t:.J~(;1~'1~d-Jil~.ntJ ~tJmnHJ'El'ln'W.ntJ~I'l-1fu 

'El(;1~I'l-1m~d-JHltJ'W~ C~:d-Jbbm n1~r)~t:.J~'l-I~n ~'El ~ltJ~:::~'Vlfit:.J~t~tJd'ld-J'lJ'El'lbfl1'El'l9m fln'ElfiultJ 
q 'U 

bfl1'El 'I 9 m ;'1 bU'Wn1~r) ~ t:.J~n1~~1 bU'Wn1~ bb'1ll ~'1 fI'lld-J LL(;1n 1?l1'1'lJ'El'l t:.J~n1~~1 bU'Wn1~'lJ'El'lu1-11'Vl 

AIL bb~:::tJ~:::ttJ'1l~'W1'l1'El'l fhtJ~:::~'Vlfit:.J~ t~m'ld-J'lJ'El'lbfl1'El'l9m ~'l~lm~flY1UL'W'Il'W19tJ 

Patrik Jonsson, Magnus Lesshammer, 1999 

'l1'W~9tJd:::uii'l 6 f1'lId-J~'El'ln1~ ~'El 4 d-Jd-Jd-J'El'l'l-l~n ('El:::h~~'El'lyhn1~r)~) bb~::: 2 , q 

f1ru~n1j'ru::: (n1~r) ~Yil'El~.h'lh) 'lJ'El'l~:::UUn1~r) ~tJ~:::~'Vlfit:.J~ t~m'ld-J'lJ'El'l bfl1'El'l9 m'l-l1-'El'EltJnmJ 
q , 

~ltJ~:::~'Vlfit:.J1'ltVlm'ld-J'lJ'El'lbfl1'El'l9m (Overall Equipment Effectiveness: OEE) Yiln1~r)~t:.J~ 

~:::UU ~ flntJ~::: biJ'WbVltJunu f1'lId-J ~'El'l n1 ~ L 'W'El Vld-J fI ~ b mtJu b Vl tJU ~:::UUr) ~ t:.J ~~'l'l-l~ ltJ L 'WU"l"lu'W 
'U q , 

nUfI'lId-J'1Illd-Jl~fI'lJ'El'l OEE 'lJ'El'l 3 'El'lAnnJt:.J~(;1~w~h ;'1f1ntJ~:::biJ'W~l'Wd-Jd-Jd-J'El'lbb~:::f1ru~n1j'ru::: 
'\J 'U 'I , 

bb~'lYiln1nmtJU bVltJU-ii'Eld-J~ "l ~'El'El'Wt~tJ~'l1tJ'lJ'El'l~:::UU~'l'l-l~ltJ ~'El hj~ld-Jl~flr) m:::UUn1~ 
'II , 

b~'W~In1~H' OEE i'ld-JnU'El'lAmbtJ~ 'l-I1-'El'El'lAm~j'Jn1~m:::"lltJ~I'Wl"l "l:::~lm~fI~~'W1 

~~'El'El'W1?l1'11~n~I'ld-Jl1~ 
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G. Chand, B. Shirvani, 2000 

'fl'l~1.h~n'flU~~lAC1J'lJ'fl'l '1l1?1~ltm~n.ml~t.J~I?1~~~Ul~n (World-Class Manufacturing 

WCM) ~'fl n1~Ul~'ltm~lLLUU'Vl1t.J~~Vlnf1hd:J~'J'\.d'Jl-J (Total Productive Maintenance 
q q 

'i' %. ......... 
b'Vl~rl~'Vll-J'flrl'fl 

'l1'\.J~~tJd1~~1 LU'\.Jn1~1'Jl-Jnu ~ t.J~I?1~'\.J~'J'\.J1.h~n'flu L~'fl'I.n r11U~~~'Vlfit.J~ l(?)m'Jl-J'lJ'fl'l 
'lJ 

Lf1i'fl'l~m (Overall Equipment Effectiveness : OEE) 'lJ'fl'l~ltJn1~U~~n'flUl'Vl~raT~Yl~'flD'fl 

f1'Jll-J~tl.JL~tJlihwmmn~L~m.jJ'fl'lnuu~~~'Vlfit.J~'lJ'fl'l'1lUnm.i1~~m~1.J'fl'flnm 
t.J~ t.J~ 1?1~'fl'flnl-Jl'lJ'fl'l 1 'Vl~raT~Yl~'fl D'fl1?1 ~'fl (?)~~tJ ~L'J~l n1 ~~1 ~'J'"l ~'fl 26,515 Lf1i'fl'l;'l 

""'..:::::.I .o:::IiI .J 1;' I .."" 0 !:-
LL~(?)'lrl'l'lJ'fl'l(?) 97%, 'lJ'fl'lL~tJ 0.37% LL~~'lJ'fl'l'VlI?1'fl'l<Jl'fll-J'fln 2.67% '"ll'\.J'J'\.Jf1Nn1~VltJ(?)'lJ'fl'l , 

Lf1i'fl'l~m'fl~~ 156 f1f'l l(?)tJ 1 0 ~lLV1~VI~n1~nf('\.J~u r11U~~~'Vlfit.J~1(?)m'Jl-J'lJ'fl'lLf1i'fl'l~m'fl~~ 
62% ~'lLL~(?)'l~l 6 f1'Jll-J~C1JL~tJVI~n A(?)LU'\.J 38% 'lJ'fl'l~~tJ~L'J~ln1~t.J~l?1i'lVl~(?) 

Stefan Tangen, 2003 

~~UU n1 ~rJ (?) ~ ~ nrl'\.J~~ nrl n 1-D'1 '\.Jn1n ~~ f1'Jll-J~l ~1 ~rl1 '\.Jn1 nL ~'li'\.J LL~ ~r'h h'lJ 'fl'l 
'lJ 

u1';'Vl~t.J~1?l cJl'\.J'Vll'ln1~·lhmVl~'fl LL~ ~~,rU~'\.J'\.J'"llnn1n~~~'\.Jt.J~t.J~1?l 'l1'\.J~~tJd1~'VlU'Vl'J'\.J 
'lJ ' 'lJ 

_ ..J """ !.I I cJ .J "'" Cf I r.J 
~~UU nl ~'J!?l t.J ~ 'Vl rl n '\.JtJ ~1 '1l'fl tJl'l ~ 1 n L ~'fl'Vl'"l ~~~, I rl'l '"l (?) LL'lJ'l LL~ ~'"l (?)'fl'fl'\.J LL~ ~~ rll'\.Jn 1 ~ru'Vl 

\J "'1 'I 'I 

f1'Jl~~l A'1:!1 '\.Jn1n~'fl m~uurJ (?)~~nrl'\.J~1 ~ LVI~l ~~~nu~m'\.Jn1nW;'l f1'J~~n H'fltJl'l~lA C1J 

~'\.J~ f1'Jl~lih LU'\.J1 '\.Jn1n'J~ ~~uu n1 ~rJ (?)~ ~nrl'\.J~~VI~lnVl~ltJ L ~'fl1 ~ Ln (?) f1'Jl~~~\!nU LL~ ~ 

l-J~~'fl'l~~~(?)~'lJ'fl'lu1';'Vl Vl1m~uUnlnl1'l1'\.J~1~tunl~u~~Li1'\.J 
q , 

F.T.S. Chan, H.C.w. Lau, R.w.L. Ip, H.K. Chan, S.Kong, 2005 

'fl1?l~lV1n~~~ nl~t.J~ I?l~ L~ n'Vl ~'flUn~ J'\.J1~iJnl~ LU~ tJ'\.JLLU~'l1U'fltJl'l ~ln 1 '\.J'll'J'l , 

Li'fl'l f1 ruJll~'lJ'fl'l ~'\.Jf(1, ~~tJ ~L'J ~11 '\.Jn1~~'l~'flU LL~~n f11~'\.Jf(1 ~'lJ'\.Ju1';'Vl ~ t.J~ I?l~ 'l L1l-Jr11 
, 'IJ 

~~UUf1ruJll~ L~'flutuu~'li'l f1 ruJll~ LL~~t.J~ 1?1 t.J~'fltJl'l i?l'fl Lti'fl'l ~~UUU1N tn'lil'Vl1t.J~J'\.JLU'\.J 
"I 'I 'I 'I 
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'vI~ nm~~lJ'l b u'W 1 'WLi'fl'l m~ 1-D'u~::: LtJ'1IU"'11 n'flU mru~iJ'flt! ~'l,r'W9'l dJ'Wnln~ VI f1'Jll-J ~'fl'l nl~ 1 'U , '" 
nl~'1'l'lVl'W~'WVI fym1 'U'fl'W1 f11?l~ n ~f'J tJ nl~'1'l'lVl'WV11'l ~l'UVI fY'ltJ1 nnJ fI f1'1'l,r'W~ 1l-J1H'1~'l c.J '1'l1 'WV11'l , " 
J<C:IIJ'..., '" ~ .q 1I.:oJ J' I"" I '" 
VI VI'lJ'Unun 1~ 1 'l!'ll'W'lJ'fl'l'flU n H'W fI runlY'1'lJ'fl'l~'WfI1V1 ~'l'lJ'WLL'1'l:::'1'l VI f111 '11"'11 tJVll'l Vll'WLL ~'l'll'UfI'U 

" " 
"'1 VllJ'l'vll-Jl tJ'lJ'fl'l'l1'U~9 tJd ~'fl'l nl~~"'1 :::~mnu~:::~Vlfic.J'1'l LL~ :::nl~Ul ~:::UUU1N fmnVl~ c.J ~ 1u1-D' , , , 

~'U~1'W'lJ'fl'l ~:::UUU1Nfm11V1~ c.J'1'l fl'Jll-JtJ1n 1 'Wnl~ul1uH'lJ'fl'l ~:::UUU1N fm11V1~ c.J'1'l LL~::: ..' , 
Uru'vll~Y'lU~:::'vI~1'lnl~U11uH'l1'U"'11''l "'1:::rlnUll-Jl~'JU~'Jl-J LL'1'l:::~ Lfln:::"" ~'l1u n~l,r'U U"'19tJ 

~ " 

'vI~n~yh 1""~:::UuUl~'lfm11V1~c.J'1'lU~:::~Ufl'Jll-J~1 L1"'1 "'1:::~m'Jl-JH ~htJ LVltJ;'W'El~rluc.J'1'l~Y'lfi~1~ 
"'11nnl~~mn 'vI~'l"'11nnl~Ul~:::uuulNfmnVl~c.J'1'l1uH'l1'W"'11''l ru f1i'fl'l~'WLLUU c.J'1'l1~'U , 

I I I '" 

'lJ'fl'lLfl1'El'l~'ULLU1J'vhYll-J~'U 83% 

R.M. Nachiappan, N. Anantharaman, 2006 

LL'W'J fl'Jll-J ~VI'lJ'fl'l nl~ul~'lfm11V1~c.J'1'l 1~iJ~:::U1J'rVlc.J'1'l~ LL~ VI'l c.J~Vll'l~l'Wr;l'J L'1'l'lJ ~'El f11 , 

U~:::~VI fi c.J '1'l LVltJ ~'Jl-J'lJ'fl'l Lfli'fl'l9 m ~1-D'~1'v1fu nl~~ VlU~:::~VI fi c.J '1'l'lJ'fl'l LLj;]~::: Lfl i'fl'l9 n ~ n ltJ1 'W 

b'l'll'W ~'liJ fl'Jll-J~l rl t1! LLj;] fi£J'l1lJ L ~ tJ'lY'l'fl L Y'ln :::~:::uu~ 1?l~1'v1 n nl-J m~c.J ~ m:::uu L'1'l n~'l L u'W1 'U 

Li'El'l~ltJnl~c.J~I?l~W91 ~'l L~tJ'Jii'fl'lrlum~c.J~ 1?l~'JtJLfli'fl'l9 m'vl'1'lltJ1 Lfli'fl'l j;]'Elrl'U1u 'l1'U~9tJd 

L'fl-.l iJ"'1 VllJ-.l'vll-Jl tJ 1 'Wnl ~U 1 L~'W'fl ~:::UU nl ~~ VlU ~:::~ VI fi c.J '1'l 'lJ'fl'l ~ 1 tJ nl ~c.J ~ I?l (Overall Line , , 

1 
... ,J 

Effectiveness: OLE) 'W~:::UU~I?l~l'v1nnl-J~ltJnl~c.J'1'lI?lLbUUI?l'flL'W'fl-.l 

Ki-Young Jeong, Don T.Phillips, 2001 

fl'Jll-J ~n ~'fl-.l1 'Wnl~U~:::LiJ'Unl~H-.ll'U'lJ'fl-.l Lfli'fl'l9mLL'1'l:::~umru dJ'W~'l~~l rlt1!'flt!l'l 

mn 1 'U'flI?l~l'v1m~l-J~iJm~'1'l-.lVl'U~-.l Lti'fl-.l"'11 nmn:::u LL'1'l:::~ Lfl n :::""'vI1 f1'Jll-J~ ru L~ tJ'lJ'fl-.l L 'J'1'l1~ Cl n 
.. "I 'lI "I 'IJ ~ 1..1 

'1l'fl'U'fl~ "'1:::~mil-J~'U"'11nnl~u~:::LiJ'Ud 1'W-.ll'U~9tJd nl~9 Vllu LLUU fl'Jll-J~ t1! L~tJLLUu1'v1lJ L~'fl H 

1 'Wm~~l'U'J ru~lU~:::~Vlfi c.J '1'l LVlm'Jl-J'lJ'fl-.l Lfl i'El-.l9 n ~Cl nUl L~'W'fl ~l'v1fU'fl1?l ~ 1 'vi nnl-J~iJ nl~'1'l-.lVl'W " , , 

~-.l Lti'fl-.l ~'JtJmd9 mu LLUU f1'Jll-J~ ru L~tJ LLUUU"'1"'1U'U nl~LLU'1'l f1'Jll-J'vIltJLLUu1 'vIlJ~l'v1fu OEE 
'lI \J 'lI GI "I 

~'lu~:::n'flu1u ~'JtJ~n lY'1mdruU"'1'1u'U, nl~~ Lfln:::"" fl'Jll-J~t1! L~tJ~~l-J~'Wfirl'W, f1'Jll-J~t1! L~ tJ 
Vll'l ~ 1 'Uml-J 1 ru~'WA 1 bb'1'l::: f1'J 1l-J ~ C1! L~ tJ Vll'l ~ 1 'W~ run lY'1 'lJ'fl-.l ~ 'WA 1 ~'l ~ nVl VI '1'l 'fl-.l nl ~U 1 

, , , 
o _ 1.1 _ rdl q.q '" ..., 

~l'v1dUnldVl VI'1'l'fl-.l'lJ'fl L~'W'fl OEE LL'1'l:::m~'J Lfln:::'vI'fl'WVI LntJ'J'lJ'fl-.ln'W 



4 1 

Gunter Bockle, Paul Clements, John D. McGregor, Dirk Muthig and Klaus 

Schmid 

~Pl'Jm~1I'Jmn.J~j;l1Jln~1I'JLth..l~-l~~fI'J1l-J~1r1C\J bb~::; ~'fl~'flth-lbbydVl~11'J tl1lI'Jvl1m1 

~(;J.JU1 ZUbblJlJ~Url1 Vl1'fl tumml-J~1-l1 bti'fl-lJl'JI'J~1I'JmlC-J~j;lJuhJ1Jl~nr,hnI1lJl'JI'J~ru~l-JlJ~ 
b'UY'l1 ::;Yl1-l L Yl flUfI'lJ'fl-l tUI LLn 1l-J~'J 1-l H bb~9::;fI n lJ-l L iiUL UL'4'fl-l fI ru~ n~ru::;Yl1-l n 1 Ib~U 

'lJ , , 

C-J~ j;l'fllJ bbYlW'11nml~-lYlu~~-l1Jl n~1l'Jm dJU~-l~~1 r1C\Jmh-ll-J1n mlj;l'fllJt~ b~1'J'J nlJ C;'fl~ 
n1n~U'lJ'fl-ln~l-J~1I'Jn11C-J~j;lJu~U'fltlnlJLbVl~-l-n'fll-J~~1Jlfum91nnnil~n~1~~fI'J1l-JbVll-J1::;~l-J 

, 'lJ" 

u~::;b~unn~Y11-lJl1u~UYlU Y'l'Jnbn~1mlf1UI::;tJj;l1.jfLLlJU~1~'fl-lml~~U1~UYlU ~~b~'flVl1 

fI~11'J nu1Jl~ n L UL'UY'l 1 ::;nlru~fI n~1l-JL.jf bY'l11::;~ 1~1I'Jn11C-J~ j;l b~I'J'J-n'fl-l nlJ ~ l-Jl-J ~ fi1U~ ~ 
'lJ , ... 

fI'J 1l-J~ 1 r1 tl.J ~-l bLUU~1 ~'fl-ld9::;~ ::;Vl'flU L UU9"lUU~ b ~I'J-l bLUlJ~ 1~'fl~Yl1-l n11 b~u1lJ~ LLUU~ 
b'UY'l1 ::;L91 ::;9-l nU~11'J mlC-J~ j;lY11-l~ f\'Jmll-J bb~ ::;,rm::;1lJ~1l-J1Im::;1.J1Jlri-l C-J~ m::;YlU'lJ'fl-l ml 

'1l'fll-JU1N m1vl1 bbUU~1~1l-lY11~ Jl1umn~udJUL'4'fl~VI~~ bb~ml~J1~ L ~H~1U1Jl91--l btJU~ n , 

C-J~j;l'fllJLLYlUml~~YlU ~-lY'l'JnLn~1mlf1f11I11V1~-lfl'J1l-J~n~'fl-l1~u~mumnU~~1I'JmlC-J~j;l~ 

fI'J1l-JVI~1nVl~11'J ~n~-l,ru~1l'l~fI')1l-Jb~I'J'lm'l LL~::;~1mlf1UI::;b;JwVlj;lmmr~'J-lVlii11Jl , 

Laura Cham, Georges Darido, David Jackson, Richard Laver, Donald Schneck 

~ j;l fI UI::;~ 'I ~'lJ'fl-l-l1U~91'J~udul::;n'fllJ1u Jl'J I'J n 11~ (;J.JU 1~fi n 11~ 1V1 flJ ml~ 111 ~UL9 , 

U~::; C-J ~ j;l'fllJ bL YlU bb~ ::;~-l fu-n'fll;J ~91n ~'J bb YlU'lJU~-l ~ 1-l1~1 ~ n11~ I1IVl1'fl1l199 ::;vl1 n11~ 111 

C-J~j;lllU bbYlU'lJ1l-lI::;UULU'l1U~9I'Jdlltl1-lh 2 ~fiml1Jl fin H~1V1fuml~1U'Jru~UYlU 11 tl 1'1 um 
'lJ , 

~fimlV1ti-l ~1l ~fim IbbU'l UlJU~l-J\llru ~'l ~UI::; tl'J'lnll-J1 nn~ 1 ~1V1fu bLUU~ 1 ~1l'l~ ~ mlm::;911'J 

'lJU1 I1IL VIC\! ~fimIUI::; b;Jud~'lL-if1uml~n~1C-J~ j;lllU LL YlUml~'lYlU'lJll-ll::;uuuB~ml ~'lH 

mIUI::;b;JU~'JUUI::;nllU bb~::;~fiml~ (;J.JU1 ~1V1flJ-l1U tm'l ml mIL~fimlC-J~ j;lllU LLYlUU~::; 

~UYlUj;lllU ~Ull~ ~1l mluu~u~fi m 1~1U'J rub ~1l'l ~UU~::;~ 'JU lJ/::; n llU ~ 1~ 1 .jJ 11 ~ tUU I::;n 11 U J)'J I'J 

IU UUU'lJll~-nlll-J~~ ~1l-l miL uml~ Lfln::;"rC-J~ j;lllU UYlULL~::;~UYlU'lJll'll::;lJU.jJlll-J~ LLUUr1UYi 
~ ~ 1 ~ 



d 
tJ'VI'VI 3 

n1'i'el'elnLL tJtJ'i~tJtJ (System Design) 

lh:::~Y1fic.J~ Y~Hn'"ll-J'lJ'il'l Lfl1'il'l9m' Lth .. U;l'"l;~ ~~U'lU'ilnti'l m1l-J~tlJ L~t1~ Ln ~~'W91nm':::U'"l'Wm~ 
c.J~I?1'lJ'il'lLfl1'il'l9m' lh:::n'ilu1tj~htl 3 ~l-Jl-J'il'lVl~n1 ~'il 

1. m1l-J~tlJL~t1~vl11,xm'l1mn~'Wlfl1'il'l9m'~~~'1 

2. m1l-J~tlJl~t1~vl11,xth:::~Y1fi1l1~'lJ'il'lLfl1'il'l9m'~~~'1 

3. fI'"lll-J~ ru l~t1~vl11 ,xlh:::~Y1fic.J~'lJ'il'llfl1'il'l9 m'~ ~~'1 
'IJ ~ 

~ tlJ L~ t1~ lLl?1n l'l1'1 n'W1u ~'1vl11,xl;J ~ A1 fI'"lll-J ~ C1J L~ t1l'l1'11~ In ~~'W1 'WLLl'l~:::~ l-J l-J'il'l jj fI'"lll-J 

lLl?1n l'l1'1 n'W 1u Jj'"ltl vl'l'!'WL ~'il dJ'Wm ~n1V1'W~~u LlUU'lJ'il'l lLUU'~ 1~'il'l L ~'il~ lfln:::\..\Vl1l-J ~ A1 fI'"lll-J 
'IJ 'IJ 

~l-Jl-J'il'l'lJ'il'l A1U~:::~Y1fi c.J~ L~m'"ll-J L ~'il1,xl;J ~ A1 m1l-J~ tlJ L~t1~1Jj91 n m ~~1'W'"l ru'lJ'il'llLUU~l ~'il'l 

n ~:::Yf'il'Wti'lc.J~m':::Y1U~Ln~~'W91'1'lJ'il'lm':::U'"l'Wm~c.J~1?1 ~'1vl1m~n1V1'W~~ullUUm1l-J~ruL~t1 
'IJ 'IJ ~ 

l'l1'11~ In ~~'W1 'WLLl'l~:::~l-Jl-J'il'l L~t1'lJ'ilU L'lJ 1?1'lJ'il'l rX'WYl'W~U1l-J1~91~ru1n1V1'W~ fI'"lll-J~ tlJ l~ t1,!'W9::: 

."1 ".J v " 1 " .d • 1 " do v"" ... lu'WL'il~1:::I?1'WYl'WY19UI?1'il'l ~ (Tangible Cost) '1l'l9:::u~:::n'ilU~'"lti 2 '(i'"l'WVI~n1 fI'il I?1'WYl'WLMJ 

L'ilm ~ LL~::: rX'WYl'Wm~c.J~ 1?1 L~t11 'W'I1'W~9 t1n1lJ1Jjjj m ~U 1 rX'WYJ'Wu~::: LllY1~'W1'W'il nLVI'W'il91 n 

t,. .J . 0 0 I q 11 J..J 
I?1'WYl'W 2 u~::: LllY1Y1 n ~1'"ll-J1'W1l-J11-iil 'Wm~fI1'W'"l rul;J~ fI1 m1l-J~ C1J L~ tI L~t1I?1'WYl'Wu~::: LllY1'il'W1Y1 

1lJ1JjU1l-J11-iil 'Wm~~l'W'"l ruu~:::n'ilu1u~htl rX'WY1'Wmm1V11~ rX'WY1'Wm~l?1~l ~ rX'WY1'W~ Ln ~~'W , , , 

91 n n1~"l! ~ L"l!t1~W91 '1~'1 L~t1m~n1V1'W~~u llUU fI'"lll-J ~ C1J L~t1l'l1'11~ In ~~'W1 'Wlll'l~ :::~l-Jl-J'il'l 
LL~~'1 vl'll'l'il1un 

3.1.1 fI'"lll-J~ C1J l~t1~vl11,x L'"l~l n1 H~'Wlfli'il'l9 m'~ ~~'1 fl')1l-J~ tlJ L~ mh::: lllY1n9::: 

u~:::n'ilu1u~htl 2 ~llVl(1)VI~n1 ~'il 

a) fI'"lll-J ~ ru L~ t1~ In ~~'WL~'il'l91 n n1 ~i ~ii'il'l'lJ'il'l Lfl1'il'l9 m Vl1'il n l~VltI ~ " ~ , 

Lfl1'il 'I 9 m' L~t1~1lJjjn1~'"l1'1llc.J'W1 ~f'i'"l'lVli11 
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fl(Y)l.J~ C\J L ~tJ1 U~l-J l-J!l~il dJUfl'"lll-J ~ rkJ L ~tJ~ Lii ~~UL~!l L~l ~!l~ n1~H~lWfli!l~~ nm~ 
Lfli!l~~mhl~1l-J1nl'Vh~lU1t?1 (Machine Avai lability) L~'ElLfli!l~~mhj~1l-J1~C1vi1n1H,J~j;i1t?1 

j;i1l-J~ ~'El~ n1~ 9~vi11 ,xLn ~fl'J1l-J~'1J L~tJ'Vl1~t?1lU~U'VlU~1~1~U L~tJ~U LLUU fl'J1l-J ~ 'l! L~tJ LLft::: 

~l-Jl-J ~ ~nu1 un1nh\.~u~ fl'"lll-J~ru L~tJ'Vl1~ t?1lU~U'VlU 1 Ul-Jl-J l-J!l~ fl'J 1l-J~ ru L~ tJ~vi11,x L'Jft1 n1n~u 
fi9 'lI GI" "" 'lI GI" 

mn~~ 3.1 LL~ ~~~U LLUU~U'VlU~~'l! L~tJ1U~l-Jl-J!l~ fl'J1l-J~'l! L~tJ~vi11,x L'J~nn1n~ULfli!l~~m 
ft Vlft~ LLft:::~l-Jl-J ~ 31U 1 un1~n1'v'U~fl'"lll-J~ 'l! L~tJ 

l.h:: LIl'll ilftwj1.l A 1'I~l.j~3,)Uf'I"l')~~rvL~tJ 

!ilU"1UL~tJttln"l1'l ./ .J ~1' ~~" .J 1"''l''~'' ~t Ll'I1tl~~m ~1'I,)~,)Hlr.Jfllil umtltln~,)LYitl'IJ')tJ Ill'll') .... LnIllIilUYjUL tJ tln"ll'l 

f'hil'l~'II"l~IilN x Lf'l1tl~4'n1""fJlIlr.J~1JI hlLiililn"l1'loj{~')uil'l(;)'II,)~IJIN9~hlLiilllf'l'l')~~rvL~tJ;U 

Fi,)LLN~,)U'II,)~IilN ./ Lf'irtl~4'mhll'1,)~,)1tlr.J~IJI~U~,) vi')1~Liilllf'l'l')~~qjLufi,)'II"l~!il')uFi,)LLm,)u'II,)~IJIN 

Fi')il'l(;)'II"l~titl~ x Lf'l1tl~4'm""fJiIlr.J~1JI hiLiillln"l1'l-ii~')uil'l"lm:)titl~9~hiLiilllf'l'l')~~qjL~tJ;U 

Fi,)LLN~,)U'II')~titl~ ./ Lf'l1tl~4'mll.iI'l,)~,)1tlr.JfllJl~U~,) vi')'l~Liilllf'l'l')~~rvLufi,)'II')~!il')uFi,)LLN~,)U'II')~titl~ 

Fi,)I'I,)fmC\jutnf'l x Lf'l1tl~4'n1""fJiIlr.Jfllilll.iLiillln"l1'l-ii~,)UI'I')fj,)1C\jutn,,9~1l.iLiilllf'l'l')~~qjL~tJ;U 
, ~ .J v 

f'l1L tl~11f'l1Lf'l1tl~~m ./ Lf'·iitl~4'mll.i1'l1~11tlr.JfllJl~U;r1 vi1 'l~ Lii 1Il1'l'l1~~qj Lufi1'111~ ~')UFi1 L~tl~1,)f'l1 Lf'litl~4' n1 

Fi1'J1tl~LL'lI~LLfi::U')i~1m:n ./ Lf'litl~4' mll.i1'l1~,)1tlc.J~ lJI~u;r') vi') 'l ~ Lii 1Ilf'l'l1~ ~qjLufi')'II"l~ ~1uFi1 L~tl~11f11 Lf'litl~4'n1 

Fi')L'JI1tJunHu .... 1tlLflitl~4'n1 ./ Lfl1tl~4'mll.iI'l')~11tlr.J~Iil~UPh vi')'l~L'ii1ll1'l'l1~~qjLufi1'111~!il1Uf'hL'JI1tJunmr .... 1tlLf'litl~{n1 

Fi1LtitJU1::ri"'ultJ~U'IIi"YiU ./ Lf'litl~4' mll.i1'l1~11tlc.J fllJl~U~,) vi1 'l~ Lii 1Ilf'l'l1~~ qj Lufi1'111~ i1huFi1LrltJU1::ri'witJ~U'II1Yi U 

Fi1I'1il'l~n"l1 ./ Ll'litl~{mll.i1'l1~11tlr.J~IJI~U~1 vi')'l~Liilllf'l'l1~~rvLufi1'111~~1UFi1I'1iil~n"l1 

Fi1LLri1'IJ~1U (Rework) X Lf'litl~4'm""fJl1Ir.JfllJlll.iLiilll~1ULLri1'IJ;U 

3.1.2 fl'"l1l-J~rkJL~tJ~vi11,xth:::~'Vlfi!l1'W'lI'el~Lfli'el~~mft~ft~ 

fl'J1l-J ~ '1J L~tJ1 U~ l-J l-J'el~il L1JUfl'J1l-J~ 'l! L~ tJ~vi 11 ,xu~:::~'Vlfi !l1'W'lI'El~ Lfli'el~ ~ mft ~ft~ 
(Machine Efficiency) ~~~1 L",~m"'l1mfli'el~~mil fl'"l1l-Je:1Vl'Wft1 ~",1'Elun'Wi'El~vi11,xhj~1l-J1nl 

C,J~ j;i~UA11t?1ml-J91U'JU~ n1"'u~ 1 U~:::tJ:::L 'Jm~ n1",uVl 9--1 vi 11,x Ln Vl fl'J1l-J~ ru L~tJ'Vl1~ ~lU~U'VlU " '" , 

~1--11~U LVltJ~U LLUUfl'J1l-J~'1J L~tJ LLft :::~l-Jl-J ~ !1u1un1~n1",u~fl'J1l-J~ '1J L~tJ'Vl1~ ~lu~u'Vlu1u 
~l-Jl-J'el~ fl'J1l-J~ C\J L~tJ~vi11,xth:::~'Vlfi!l1'W'JJ'el~ Lfli!l~~ mftVlft~ "'l::: LL~ Vl~ 1f1~ m~1~~ 3.2 



"' "" i! "' r 

"" § " ~. p 
,r;l c 

;J 
';<" 

'" ~ 

44 

(;lln'l~ 3.2 ll~ (?)'1XUlllJlJ ~ti'Vlti~ ~ '1J l~ tJ1 ti~ l-ll-l'eN fl'lll-l ~ C1j l~tJ~'I111 ,hh:;~Y1 fin 1 Y1'lJ'fl'l 

lfli'fl'l~m~ (;l~'1 ll~:;~l-ll-l ~ ~l ti1 timj'rl1'1-1ti(?)fl'l1l-l~ ru l~tJ 
.... 'U ~ 

tlr.;L1l~PI'u~\j P 1I~\.j1ii31\jffi1~I3OJLiI!J 

~\j~~~!Jt!ln111 ./ ~ 1'\1!1~4'n :hlI11~11OIJAIJl~\j;i'11~1Jl1~ ri1fl~n1:IJAIJl~~~'" Yh1~~ii",PI'u~\j~~!Jt!ln111 

';1-lIl'lm~IJlN J( ~W'1'1~IJAIJlM~IJl1~ri1fl~n1TIJAIJl~~~~ hl~ii~n11H~1\j-lIl'lm~IJIN~~'b.1~iiIPll'\111J~OJLiI!Jw 

';1LLN~1\jm~IJIN ./ ~~i!l~nThlil11J1TnlJlilJl~\jA'1~1II1~ri1fl~n1:lJlilJl~q", l;,1~~ii"'1'\111J~OJLiI!Jm~~1\j';1LLN~1\jm~IJIN 

l'i1-lIl'lm~ li!l1J J( ii \j~1~ IJfllJlhM IJl1IJ ri1 fl~ m:IJAIJI~~I!'" 'b.1~ii", mTH~1\j-l1l '1m~li!l~~~ h lUi M111JI3OJ~~!J;\j 

';1LLT~1\jm~li!l1J ./ ~1'I1tN4'n1hJII11J1T(llJfllJlii\jA'11~lJl1lJri1fl~m:IJAIlI~~q", li11~Ui"'ffi1~~OJ~iI!Jm~';;1\jl'i1~~N~1~1~ti!J1J 

';1111fi11ll4tl'tn~ ./ ~ 1tJ~4' n: hJ tl11J1101J fllJl~ W'1' 1 MI1I11J ri1fl ~n1 :IJA IJI~~ ~'" li 11 ~ ~ii",1'\ 111J~OJ ~iI!J~ 1~ Jli'1u1'11111 51T t\jtl'tn" 

l'i1 ~a!l 1J 11m ~1tJ~ 4'm ./ ~ 1'\1tJ~4'n 1'Wtl1 1J 11n lJfllJl~\j,li1MIJI1IJri1fl~n11IJfllJl~~~'" li 11~~ii "'1'\111J~OJ~iI!Jm~~1\jl'i1~~!J1J111'\1~1!J~4'n1 

l'i1'11!1IJLL'IIIJLLfI::U1i~1mt1 ./ 11'11tJ~4' n1hl1111J11O IJ fll1l~ u,li11~1JI1~ ri1fl ~m :IJA lIIa~~'" li11~ ~iiM111J ~OJ ~~!J~ 1~ ~1 uI'I 1'1i!l1J LL 'IIIJLLfi ::U1t~i'n~1 

l'i1 ~'II1fltlnT nr~ffi ~ 1'\1!1~n: ./ 11'11tJ~4' n: 'W 111 1J1101J AIJI~ u,Ii 11~1II11J ri1fl ~n1 :lJfllJl~ ~~ '" li 11 ~ ~ii M 111J~OJ ~ ~!Jm~ JIi' 1u1'1 1~ '111fltln:nr~;'!II1'11tJ~4' nT 

l'i1 ~jj !Jtl:~n\jJl!J~ \j~1Y1 U ./ 11'11tJ~ 4' n: 1111111J1 Tn lJ fllJl~ u,Ii 11~1JI1 1J ri1fl ~m 'lJfllJl~~ ~~ li 11 ~ ~ii~1'I11~~OJ ~iI!JYl1~ ~1 uI'I 1 ~ jj!JtlT~ n\jJl !J~\j~ 1Y1 U 

l'i111-lilliin1: ./ ~,,1!1~ 4' nT 1111111J 1TnlJfllJl~\jf;"\,i' 1J111J111 fl~ m: IJfllJl ~~ ~'" li11 ~ Iii", 1'\11~~OJ~~!J~ 1~ ~1\jl'i 111-l11 liim, 

';1LLr'i'l1l ~ 1\j (Rework) J( !T~111'L1i'~~1'tu1li~"I[\jfI1Yi (~1\j~u'i'111) 1\j\.j~1J!l.n1 

3.1.3 fl'lll-l~'1J L~tJ~'I111 ~U j':;~Y1fi~~'lJ'fl'llfli'fl 'l~m~ (?)~'1 fl'l1l-l~ C1j L~ tJU j' :; InYl d'"l:; 

uj':; n'fllJlu~htJ 2 ~lm~'I-I~n1 ~'fl 

a) fl'lll-l~rul~tJ'"llnmj'~~(;l'lJ'fl'l I~tJ 
'U ~ 

L(?)tJ fl'lll-l~ C1j l~ tJ 1 ti~l-ll-l'fl'ld dJtifl'lll-l ~ C1j l~tJ~'I1 11 ~~ti'l lti~ ~ ~ (;l'fl'flnmijUC1j'l-l l cil1ti 

flrumY1 (Quali ty) ~'1~l l'l-l~m'"llmfli'fl'l~m~ fl'l1l-l~(?)Y1~1 (?)'I-I1'fllJnY1i'fl'l'l111 ~hj~ll-llH1 ~ ~ (;l 

j'ltJ~:; I~tJ(?) II~'l'"l::;Y1lJ~l fl'lll-l~C1j I ~tJ'I-I~n~ln(?)~Wrti ILU 'l'fl'flnlcildJti 2 Uj':;LnYl ~'fl 'lJ'fl'lI~ tJ 

(Reject) ll~:; '11tiwll'lJ (Rework) ~ '1 ntJ~:; I~tJ(?)'lJ'fl'lfl'l1l-l~'1II~tJ"lJ'fl'lIIj;J~ ::; Uj':;lnYlII (;l nj;J1 '1nti 

lu ~'1d 

3.1.3.1 fl'lll-l~C1jI~tJ'"llnmj'~~(;l 'lJ 'fl'lI~tJ dJtifl'l1l-l~C1J I~tJ~'I111~~ti'llti~~~ 1Jl 'fl'flnl-l 1 
ijUC1j'l-llcil1tiflrunl'V'I L(?)tJhj~1l-llnl -W1 n~lJl-l111ri1 'lJ L ~'fl-W11u 'JJ1tJ j;J'fllcil fl'l1 l-l ~ '1J L~ tJd'"l :; ~ '1 ~~ 
'1111 ~ In (?) fl'll l-l ~ '1I1~tJYI1'1 cil1ti~ti'Vltij;J1'11~ti L(?) tJ XU ILlJlJfl'lll-l~ '1I1~tJ U~:;~l-ll-l ~ Slti1 tim j' 

rl1'1-1ti(?) fl'l l l-l ~ C1J l ~tJYl1'1 cil1ti~ti'Vlti1 ti~ l-ll-l'fl'l fl'lll-l~ '1J l~tJ'"lln n1 j'~~ (;l'JJ'fl'lI~ tJ '"l:; LLM1'l ~'1 
..J 

mn'lYi 3.3 
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IW1n~~ 3.3 LL~ i?l~XU LLUU~h''\Vl'W~~nJL~tJlW~l-Jl-J'el~f1''lIl-J~nJ L~tJ91nn!n,(~(;l'll'el~ L~tJ LL~~ 
~ l-J l-J ~ \?1'W 1 'Wn! 'i'rilVl'Wi?l fI') 1l-J ~ ru L~ tJ 

~ ~ ~ 

ur.;uWIIA·uYju 
Quality Rate 

~~1.j~31UPI'l1~~C\lL~U 
Reject 

riiUYjUL~uLflm~ ./ lJiil11"fl~Liluflflnm "fl~'W~1~1'(1U1'tU'IJ1u'l#\' (1'l~l\~'W~1~1'(1'IJ1U Degrade i!i'lu) ";111XLii"lA'uYjuLiluLflmll 

';1'lI\"lYl1~I11N ./ lJiil11'IJfl~L~tJtlfln~1";111XLni1lPl'l1~~C\lLUlh'IJtH';1'lIl'lYl1~I11N 

';1LLN~1U'II1~I11N ./ lJiil11"tl~LiI!Jfltln~1 ";111XLnl/lm1~~C\lLuihYl1~i!i1u';1LLN~1UYI1~IIIN 

I'h'l~'lYl1~~!l~ ./ lJiil11'IJ!l~L~tJ!l!ln~1 ";111XLnM'l1~~C\lLut'i1'111~1A'1Ul'h'lt\'lYl1~~!l~ 

1'i1LLN~1UYI1~~!l~ ./ lJii l11"fl~ LiI!J!l!ln~1 ";111XLiiflf'l'l1~~ C\lLUri1'111~ ~1UI'i1LlN~1U'II1~(J!l~ 

';1~1ti1'n:U'LnPl ./ ~iilll'IJ!l~L~Uflfln~1";111XLnI>lPl'l1~~C\lLUlhYl1~~1U';1~1ti1'n:u'Lnf'l 

,; 1 L~ !l~11f'11 Lfi~!l~4' n1 ./ IJ ii l11"fl~ L~ !J!lfln~1 ";111X Lnl>lf'l'l1~~ C\I LUri 1Y11~ ~ 1U'; 1L~ fl~111'11L1'1 itJ~4'n1 

';1'11fl~LL'!I~LLI\:U1t~fn~ ./ lJiilll'IJfl~ L~!Jfl!ln~1 ";111XLnflf'l'l1~~ C\lLUri1'111~ ;i'1U';1'1ifl~LL'!I~Llfl:U1t~ 1n~ 

1'i1L'li1flun",r""1IlLl'litJ~4'm ./ ~iilll'IJfl~L~!J!l!ln~1";111XLnl/ll'm~~C\lLuri1Y11~~1uI'i1L'li1flUn1N",1IlLl'litJ~4'n' 

1'i1L;1tJU1:r'iwitJilu'IImti' ./ lJiil11'!1MLilufl!ln~1 ";111XLni1lI'l'l1~I3C\1Luri1Y11~~1U"'1L;1tJu1:r'iwitJilu'IImti' 

';111'llliiim1 ./ lJiil11'IJ!l~L~!Jfl!ln~1 ";111XLnM'l1~~C\lLut'i1Y11~~1U';1~'l~iiim' 

"'1Llri'1'IJ~1U (RelMJrk) X v;"I11ru1L!lVn:"fl~LiltJ 'W'l#\'v;"I11tU1l\~~1uLlri'1"lUI.j~~!l~d 

3.1.3.2 f1"lIl-J~ nJ L~ tJ91 n nl'i'~~ (;]~ I'WLLn1'll LU'WfI"lll-J ~ nJ L~tJ~i111 ~:B'W~ 1'W~ ~ ~ (;] 
'el'elnmiWnJVlI ~IW1ruJlIY-l LL(;]tJ~~Il-JI'i'tl,.jln~Ul-J1 LUll'll L~'el,.j11U'lIltJ (;]'el1~ LL(;]ntJ~~~ ~~ 1~ 

Ln i?l fl')1l-J~ ry L~tJ'Vll~ ~1'W!X'WVl'W(;]I~ 1~'W li?l tJ XU LLUU f1"lIl-J ~ nJ L~tJ LL~ ~~ l-Jl-J ~ ~1'W 1 'Wn l'i'rl IVl'Wi?l 
, 

f1"lIl-J ~ nJ L~ tJ 'Vl1~ ~1'W!X'W Vl'W 1 'W~ l-Jl-J'el~ fI') 1l-J ~nJ L~ tJ91 n nI 'i'~ ~ (;l~I'WLLrl1 '11 9 ~ LL~ i?l~ r;1~ mn~Yi 

3.4 

mn~~ 3.4 LL~i?l~XU LLUU !X'WVl'W~~nJ L~tJl'W~l-Jl-J'el~fI')ll-J~ryL~mlnnl'i'~~ (;]~I'WLLrl1'l1 LL~~ 

~ l-Jl-J ~\?I'W 1 'WnI'i'rlIVl'Wi?l fl')1l-J~ru L~tJ 
~ ~ ~ 

tlmllYllA'uYju 
Quality Rate 

~~1j~31UI'I'l1~~C\lLiI!J 
RelMJrk 

riiul1uLiI!JL!lm~ X ~1ULLri'1'IJ 1\1~11mLri'1'IJLlfl:u11tl'IJ1tJ~~UI111~ri1"'Ui1l (Make to Stock) 'b.hnM'l1~\lC\lLiI!J/i'1urlfUl1uLilut!ln11\ 

"'1'lI\'lYl1~IJIN X ~1ULlri'1'IJ 1\ 1~11tlLL/i'\'IJLlft:U1'tthJ1U~ 'WLii"l'm~oC\l LtllhYl1~~1U"'1'l1\ 'lYl1~IIlN 

"'1LLN~1UYl1~I11N ./ IJfll11~1uLl/i'\'!Ifl!ln~1 LL'IIU~'1~lJiilil'IJ!l~;i ";111XLii"I'I'l1~I3tl.JLilUYI1~~1U"'1LlN~1UYl1~I11N 

"'1'l1\'l'll1~t'i!l~ X ~1ULl/i'\'IJ 1\1~11nLl/i'\'!ILLfl~u11tl'IJ1ul~ 'WLn"I'I'l1~atl.J LUri1Y11~ ~1Ul'h'lt\ 'lYl1~(J!l~ 

"'1LLN~1UYl1~t'i!l1J ./ lJiilil~1ULL/i'\'IJfl!ln~1 LLYlU~"I~lJiilil'IJtN~ ";111XLii"m1~\ltl.JLilUYI1~~1uI'i1LlN~1U'II1~t'i!l~ 

1'i1111fi111\ltJ'Ln1'l ./ lJiil11~1uLL/i'\'IJ!l!ln~1 LlYlU~"I~lJiilil"!l~~ ";111XLiiM'l1~atl.JLilU'II1~~1uI'i11\1ti111\ltJ'Ln" 

";1L~!l~11"1L"itJ~4'n1 ./ lJii 1iI~ 1ULL/i'\'IJflfln~1 LL'IIU~"I~IJ ii 1lI'IJ!l~ ~ ";111X Lii" 1'I'l1~\l tl.J LiI UYI1~ ~1U"; 1La !l~111'11 LI'I ifl~ {n1 

";1'1i!l~LL'II~LLfl~U1t~1n~ ./ IJfll11~1ULL/i'\'IJ!l!ln~1 U'llU~"I~lJiil11'IJ!l~~ ";111XLnM'l1~atl.JLilUYI1~~1u";1'1i!l~Ll"~Ufl~U1t~Tn,;'1 

";1L'li1fltln1N",1-!JLflifl~4'n1 ./ lJiilil~1ULL/i'\'IJfl!ln~1 LL'IIU~'1~lJfllll'IJ!l~~ ";111XLiil1lm1~~tl.JLilUYI1~~1uI'i1L'li1'ltln1N...,1-!JLI'Iifl~{n1 

";1Ln!Jtl1~r'iwi!Jilu'IImtJ ./ lJiilil~1uu/i'\'IJ!l!lnIJ1 LL'IIU~"I~lJfllil'llfl~~ ";111l'Liillll'm~\ltl.JLiluYI1~~1uI'i1Ln!JUr.;r'iwi!JaU'IImtJ 

";11\'lI\~m1 ./ IJfl~~1uLl/i'\'IJ!l!ln~1 LL'IIU~"I~lJiilll'IJ!l~~ ";111XLn"1'I'l1~aC\lLiI!J'II1~~1uI'i11\'ll\iiim1 

";1LL/i'\'II~1U (Rework) ./ lJiilll~1uLl/i'\'IIfl!lnIJ1";111l'rIf!l~U1nti'tJ~1Ll/i'\'IJ LiiM'l1~\ltl.JLiI!J'II1~~1U";1LL/i'\'II~1U 
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91n~n~rl'n.Jl-ih'l ~'W rll1h~~Ylfi e.Jfl LVlm'll..J'lJ'El'l Lfi~'El'l9m ~1l..Jl ~C1U.ll..J191 LL'Wn L1J'W 

l..Jl..Jl..J'El'l A'lll..J~ ClH~tI LLfl~~'I'Wlh~n'Elu'lJ'El'l A'Ill..J~ru L~tlYll'1 ~f1'W~'WYl'W vl'l (;11n'l~ 3.5 
'I 'U GI 'lJ ... 'I 

(;11~1'1~ 3.5 LL~ Vl'l ~'WYJ'WU ~~L11Yl ~1'11~iJ A'Ill..J~l..J~'Wfinu LL~ fl ~~ l..J l..J'El'l'lJ'El'l rllU~~~Yl fie.Jfl 

LVltIJ'Il..J'lJ'El'l LAi'El'l9m 

f'l1LLN'I1lJYI1'1VlN 

, " r11 LLN'I1lJVl1'1'fl'fl~ 

Availability 

Rate 

Overall Equipment Efficiency 

Performance Quality Rate 

Efficiency Reject Rework 

f~ f'l1L~'fl~11f'l1Lri1'fl'l4'm ../ ../ ../ ../ ... 
r 
~ f'l1'lltl~LL'l!~LL~~U1l'lTm~1 ../ ../ ../ ../ 
,~. ~----------~--~--------~--------~--------~------~ 
~ f'l1L'll1flunml"v;1'flLf'litl'l4'm ../ ../ ../ ../ 
-IS: 

f'l1L;jtJu1~nlJ.ntJ~lJVlT'VitJ ../ ../ ../ ../ 

f'l1LLmll'l1lJ (Rework) X X X ../ 

91 n (;11n'l~ 3.5 LL~ Vl'l1"IX L ~'W111~ LVl tI ~ ~U'lJ'El'l A'Ill..J~ qj L~ tlYll'1 r;11'W~'WYJ'W~ Ln Vl~'W 
111t1 1 'WLL~fl~~l..J l..J'El'l'lJ'El'l rllU ~~~Ylfi e.J fl LVltIJ'Il..J'lJ'El'l LAi'El'l9 m ~'1 A'Ill..J ~ qj L~tI'lJ'El'l LL~ fl ~~l..Jl..J'El'l 
111t11'WrllU~~~Ylfie.Jfl LVlm'll..J'lJ'El'l LAi'El'I 9miJ A'Ill..J LL(;1n ~1'1 n'W ~'11 'WLi'El'l ~U LLUU A'Ill..J~ru L~ tI " " ~ 

3.1.4 

~ C1.,I L~tI 1 'W~l..Jl..J'El'li1L1J'WA'lll..J~qj L~tI~ LnVl~'WLd'El Ln~'El'l n1~ Hf LAi'El 'I 9 mLL~ LA i'El'l9 m hj~ll..Jl ~C1 
vil'11'W1r;191'1 ~'1L'Ifll~hj~ll..Jl~C1U.ll..Jl e.J~ (;1~'W~11r;1J'W9 ~~'1 e.Jflvil1"IX L~I~qj L~tI ~'WYJ'WU~~L11Yl 

~1'11 ~'1u~~n'Elu1u r;1'1t1 ~'WYl'WL~tI L'Eln1~ LLfl ~~'WYl'Wn1~e.J~ (;1 LVl tI ~'WYl'WL~tI L'Eln1~ Ln Vl~'WLd'El , , , 
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,,1'l ~ 'l n ~ tl f) 'l 'UJ '&'1 ru L ~!'J L ~!'J f) 'lllJ '&'1 ru L ~ !'J Y11 'l J11 'U IX 'U Yl'W ~ L ~ m.jf tl 'l n 1J lJ lJ lJ tl 'l 'fl11l n n11 
'lI ov 'IJ Q.I 'I 'I 

L~'ULf)1tl'l ~mL'&'1~'lIfi''lm11'l~ 3.1 ~'l LL(;]'(1:::11!'Jn11":::vlln11Al'U'l rul;jfl ~1f1'lllJ~Cl.J L~!'JLLl1In (;] I'l 
n'UhJIfi''l~ 

IX'UY1'UL~!'JLtln1'&'1 = Loss Time ('lllJ.) x rll~'ln1n.J~I1I'&'1'l'&'1~ (v\i.,h!'J /'lllJ.) x rllh(;]tl'vnl'l!'J (1J1Y1/ 
, \J , 

l-It.l'l!'J) (1 ) 

~ILLN'lI'UY11'lI1lN = [Loss Time ('lllJ.) / Loading Time ('lllJ ./ L~tl'U)] x ~lLLNY11'lI1lN (1J1Y1/ 

(2) 

~lLLN'lI'UY11'l~tllJ = [Loss Time ('lllJ.) / Loading Time ('lllJ ./ L~tl'U)] x ~lLLNY11'l~tllJ (1J1 Y1 / 

L~tl'U) (3) 

, .. ~ .. 
Lf11tl'l"m (1J1Y1 /L~tl'U) (4) 

~1'1itllJLL'DlJLLfl:::Ul1'lfm~n = [Loss Time ('lllJ .) / Loading Time ('lllJ ./ L~tl'U)] x ~l'1itllJLL'DlJLL'(1 ::: , 

U1Nfm~n (1J1Y1 /L~tl'U) (5) , 

, 
l-I1tlLf11tl'l9m (1J1Y1 / L~tl'U) (6) 

~ILnmh:::n'U.rl!'J~'UY1h'ltJ = Loss Time ('lllJ .) x ~lLn!'J1.h:::n'U.rl!'J~'UY1f'\o'ltJ ( 1J 1 Y1 / L~tl'U) / 

Loading Time ('lllJ ./ L~tl'U) (7) 

I IV ..... I.......... ~ . . dI 

f11'&'1'l'&'1~n11 = Loss Time ('lllJ .) x f11'&'1'l'&'1~n11 (1J 1 Y1 / L~tl'U) / Loading Time ('lllJ ./ L~tl'U) (8) 

L~!'Jl;j '(1 ~1 f)'lllJ~ CkJ L~!'J L~!'J 1'llJ'lI tl'l'fl11l 11 n1 n~'ULf11tl'l Al'U'l ru"l n ~ '(11'llJ'lItl'l '&'1lJ n1 1~ 

(1) tl'l'&'1lJn11~ (8) L~!'J~D.!'J1lJLL'(1:::~lJl'l1tl'l.jftll;j'(1~'lLL1.h(;]1'l1~Hl'Un11Al'U'lru LL'&'1~'l 

1fi''l (;]tlhJ~ 
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Loss Time A'fl L'"J~lLfli'fl'l9nn!jtJVI ;'11.J'i'::;n'flu11.JJhtJ L'"J~liVl'if'fl'l"1J'fl'lLfli'fl'l9m L'"J~lnl'i''>''ItJVI , , 

Lfli'fl'l9mtVltJ~hHJnl'i''"Jl'1LLc.mH'€'i'"J'I'>''Ii,h L'"J~lnln1.J~tJ'Wi'Wnln.J~(;l '>"I1'flL'"J~lL'Wnl'i'1.Jfu~'1 , 
.I~ 0 ..! ~ 

LL~::;u'i'ULL(;l'l LfI'i''fl'l9m 

Loading Time A'fl L'"J~1~~'fl'lnl'i'L~Lfli'fl'l9mYil'11'W;'1LU'WL'"J~1~'1'>"1J.JVI~nJhm'"J~l'>"1tJVI(;l1J.J , 

LLC.J'W~ bin nl'>"1'WVI H ('ii'flJ.J~91nml'"JtJ'Il'WC.J~ 111 '>"I1'fl'>"l-J'"JtJ'Il'W'"Jl'1 LLC.J'Wnl'i'C.J ~ 111) 
" " 

fll LLN'Il'W'Vll'1~'flJ.J ~'fl fll LL'i''1'11'W~ Ln VI~'W1l1tJL 'WLfli'fl 'I 9 mL 'W'i''flU L~'fl'W ;'1 LU'Wfll UN'Il'W~hJ 
L~m-ii'fl'lnUfllLLN'Il'W'Vl1'1I11N~L-rl'Wnl'i'C.J~I11~'Wf11 (-ii'fl~~91n'>"l-J'"JtJ'Il'WUC1J~) 

fll~r)~ ~nl'i' ~'fl fllL-n91tJ'Vll'1 ~1'W~r) (;'l ~ nl'i'!ill'11"1J'fl'l'V'l,rn'l1'W~Yil nl 'i'1") J.J Lfli'fl 'I 9 n 'i'~ Ln VI~'W L 'W 

'i''flU L~'fl'W (-ii'fl~~91n'>"l-J'"JtJ'Il'WUC1J~) 
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3.1.5 ~fin1~~hW'lru~'el~lf1'"J1l-J~t1!L~t11'I.J~l-Jl-J'fl'l l.h::;~Vl]Jll'Ymln~Wfli'fl'l fl'lll-J 

~ ru L~t11 'l.Jl-Jl-Jl-J'fl'ld LU'l.Jfl'lll-J ~ru L~ mlW ~'fl'll-Jl'"ll n Lfl i'fl'l9 n ~iJ fl'lll-J ~ (;1~ 'ell (;1'l-11'flU n~ 1'fl'l'l1l 
~ ~ ~ ~ ~ 

lm,j~ll-JlnHJ~ l'1~w!h 1rJ1(;]1l-J9l'I.J'l'I.J~ril'l-1'I.J(;11 'I.J~::;t1::;L'l~l~ril'l-1'I.J(;1 ~'1n~'flfl'lll-J~ t1! L~t1 L(;1t1 

fl'lll-J~ C1J L~t1Vll'1 rJ1l'I.J~'l.JYJ'I.J~ L~m-ii'fl'l rlU~ l-Jl-J'fl'l1.h::;~Vl]Jl1~ n1n~'l.JLfli'fl'l ~ n LL~ (;1'1 ~'1l'1l n'l~ 
3.2 ~'1 LL~'el::;~lt1 n1~'"l::;'I1ln1 ~~1'I.J'l ru~'el ~l fl'lll-J~n.J L~t1 LLl'1n ~1'1 rl'I.J hi ~'1d 

(9) 

~lLL~'1'1l'I.JVl1'1m'l = {[Loss Unit (ml'ltl) / ril~'1n1nJ~l'1~'1~(;1 (Wl.,htil'J!l-J.)] / Operating Time 

('J!l-J ./L~'fl'I.J)} x ~l LLNVll'1l'1N (U1Vl/L~'fl'I.J) (10) 

or:::II I i.I .o:::W 

('J!l-J ./L(;1'fl'I.J)} x fl1 LLNVll'1'fl'fll-J (U1Vl!L(;1'fl'I.J) (11 ) 

~l~lfil~CldtJLJlfl = {[Loss Unit (w\..htl) / ril~'1n1nJ~l'1~'1~(;1 (m.htl/'J!l-J.)] / Operating Time 

('J!l-J.!L~'fl'I.J)} x ~l~lfil~rutJLnfl (U1Vl/L~'fl'I.J) (12) 
" 

, , 
filL~'fll-Jnfl1Lfl1'fl'l9m = {[Loss Unit ('l-1t.btl) / ril~'1n1nJ~l'1~'1~(;1 (ml'ltil'J!l-J.)] / Operating 

(13) 

L(;1t1l;j 'el f1l fl'lll-J ~ t1! L~t1L(;1m'll-J'lJ'fl'l~l-Jl-J'fl'l!1ml n1n~wfli'fl'l ~l'I.J'lru'"lln ~'el~'ll-J'lJ'fl'l 
~l-Jn1~~ (9) ti'l~l-Jn1~~ (17) L(;1t1~DtI1l-JLL'el::;~l-Jl'lJ'fl'l-ii'fl~'el~'lLL1.h~1'11~H'1'I.Jn1~~1'I.J'lru 

LL~(;1'1~'1~'fl1tJd 
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Operating Time A'1l L(Hn~Lrl;!tl'l9nnll,nw1ci) ~'1LU'WL'l',nt'lJ1l1~:::'1I'W (Loading Time) ,xn 

ci)'lm'l~I~~ruL~tJ"nmA1tl'l9mVItJ r;) ~'11h:::ntllJhJ ci)')tJ L'l~I'1l r;)-irtl'l '11 tl'l LA1tl'l9m L,)~lnr~ 
~ ~ , 

~~ r;) Li'l1tl'l9 m Lr;) tJ~1lJi1 nr ~,)1'1 LL~,J'WH ~'l'lWWI L'l ~ 1 n!~LtJ~ tJ'Wt'Wn! JC,J ~ (;l LL~::: L,)~ 11 'Wn! ~ 
lHlJ~'1LL~:::tJt'lJLLI'l'lLi'l1tl'l9m (-ir'1l~~fOJlnm.htJ'II'W~~(;l) Lr;)tJ Operating Time 'vilnr~~I'W,)ru 

Operating Time = Loading Time ('WIYl) - Total Loss Time ('WIYl) 

'" I '" I , 

Total Loss Time Atl ~~~,)l-J'lItl'l Loss Time i'l~l-Jr;)YlLnr;)~'W ~'1nA'1l~~~'ll-J'lItl'lL,)~ILi'l-;tl'l9m 

~tJ r;) ~-;tl ~~~,)l-J'lItl'l L'l~I'1lr;)-irtl'l'lltl'l LA1tl'l9m L,)~lnr~~tJ r;) Li'l1tl'l9m Lr;)tJ~1lJi1n!~'lI'1 LL~'WH . . 
~'l'l~i.J1 L'l~1 nr ntJ~tJ'W1'Wnr~~~ (;l LL~:::L ,)~11 'Wnr~tJt'lJ ~'1 LL~:::tJt'lJ LLI'l'l Li'l1tl'l9 m • 

, 
Loss Unit = [ril~'1nr~~~(;l~'1~r;) (ml')tJ /"11l-J.) x Operating Time ("11l-J.)] - r.11'W,)'W~'W~IYl~~(;l 

1ci)fOJ1'1 (mJ'ltJ) 

3.1.6 ';)fin!~~I'W'l ru~~ ~1 A') 1l-J~ '1! L~tJ1 'Wl~l-Jl-Jtl'l -B ml f')ru1l1~ A,)Il-J ~ '1! L~ tJ1 'W 

~l-Jl-Jtl'ln LU'Wi'l'lIl-J ~'lJ L~tJ~'vi11 ~~'W'II'W~ ~~ (;ltltl nl-Jli1u '1!~Ici)I'Wf')ru1l1~ ~'1~1 L~ ~l-JI'"l1 n 

Li'l1tl'l9 n ~i1 A'lIl-J c:l r;)~~ 1 r;)~-;tllJ n~1tl'l'vi11 ~1lJ ~1l-J Inl ~ ~ (;l~'Wfi'I1ci) (;IN (;l1l-J-irtl ril~'Wr;)'lItl'l 

m:::lJ,)'Wn!~~-;tl'lltl'l~nfi'l Lr;)tJi'l'lIl-J~'1!L~tJn'"l:::LL1J'Itltln1ci)LU'W 2 tJ~:::LllYm~n1 Atl 'lItl'lL~tJ 
LL~::: '11'WLLm '11 ~'1 LLI'l~:::tJ~:::Llll'lfOJ:::i1i'l'lIl-J~'1! L~tJ~LL(;lnl'll'1n'W1tJ~'1n 
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3.1.6.1 'lJ'fl~L~tJ (Reject) LU'Wfl"l1l-J~'1!L~tJ~Yh1iX~'W~1'W~c.J~[;]'fl'flnmnt1C)J'(..11c:11'W 

flru!ll'V'l l,,1tJhJ~ ll-Jl ~nUl n~um LLn1'1J L ~'fl1.jl hJ'lJltJ1c:1 ~~,rurJ 1 LU'Wfl"l 1l-J~ ru L~ tJ lVltJfl"lll-J , " ~ 
.q iI t; .J...,J iI..... v I/.q .......J 

~ru L~tJ'Y11~ Vll'W[;]'W'Y1'W'Y1LntJ'J'lJ'fl~nUl-Jl-Jl-J'fl~'fl[;]nflrum'V'l'Y11~Vl1'W'lJ'fl~ L~tJ 9:;nn LL~ Vl~ Vl~ mn~'Y1 
'IJ Q.I 'I q 'I 'IJ 

, 
Operating Time ('lll-J.IL~'fl'W)} x ~lLLNL'il~tJ (U1'Y1/ L~'fl'W) (20) 

~1r)~~'Y11~~'fll-J = {[~l'W"l'W'lJ'fl~L~tJ (ml"ltJ) / nl~~n1~c.J~[;]~~~Vl (ml"ltJi'lll-J.)] / Net Operating 

Time ('lll-J./L~'fl'W)} x ~1r)~~'Y11~~'fll-J (U1'Y1/L~'fl'W) (21) 

, , 
~lL~'flmlfllLfl1'fl~~m = {[~l'W"l'W'lJ'fl~L~tJ (ml"ltJ) / nl~~n1m~[;]~~~Vl (ml"ltJi'lll-J .)] / Net " , 

(24) 
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L~mH'1 f1l A'll l-J l:HlJ b~t/L~m'll-J'lJ'i)'1l-Jl-Jl-J'i)'1'fl [?]nAruJll~ lh::: bJlVl'lJ'i)'1 b~tJ Al'W'l ru"'ll n cu 'U Q,I , .. 

~l:'1j''ll-J'lJ'i)'1~l-Jn1j'~ (18) il'l~l-Jn1j'~ (28) L~tJ~Uml-Jbbl:'1:::~l-Jl'lJ'i)'1-n'i)l;!l:'1~'lbblhJ;]1'11~H1'Wn1j' 
Al'W'lru bb~~'1C;)'1J;]'i)hJ~ 

9l'W'l'W'lJ'i)'1 b~tJ ~'i) 9l'W'l'W'lJ'i)'1~'W~1'l!1J'i)~'W'Il'W~-vlln1m~ [?] L~mA1'i)'1~ m ~'1hJ ~ll-JlnlUl hJ 

'lJl tJ1~ ~'1n1 j''lJ 1 mbUUUn ~ bbl:'1 :::n1a lmtJ'W~'W~li:! ~l'l!1U bti'i)'1"'ll ni:! j'U bbUU~~ ~ 1U"'l1 n 
" 

Net Operating Time ~'i) j':::tJ:::b'll:'1l~1-ifl'Wn1n~'WbAi'i)'1~nn~'i)-vlln1j'~~[?]~'W'Il'Wml-J9l'W'l'W~ 

nl'l!1'W~ H (btJ'W-n'i)l-Jl:'1"'lln'l!l11'ltJ'Il'W~~[?]) L~tJ1;n1j'Al'W'lrubb~ ~'1 C;)'1~l-Jn1j'J;]'i) 1u~ 
" 

f1lrJ~~Vll'1~'i)l-J ~'i) f1lrJ~~~'Wl~l-ifl'Wn1j'~1!U~11'Wn1j'~~[?] uj':::n'i)un1j'~~[?] ~'1b~1l-Jn1j'~~[?] 

~'W~l ~'W'i)m'l!l'n'i)1Ur.'l1nfhrJ~~Vl1'1m'l L~tJ"'l:::i:!n1nr'Wuuj'1U[?]1l-Jn1j'~~[?]~'W~1 L~mtJ'Wl-Jl:'1 , " 

'1l'i)l-J bb'1!l-J bbl:'1:::ul~'1fm~n f1l b'1ll'i:)UnnU'l!IJ'i) bA1'i)'1~m f1l bdtJuj' :::n'WntJ~'WVlf~~ bbl:'1:::~l 

~rJ~ ~ nl j' i:!UtJ ll-J bbl:'1:::~ l-J 1'lJ 'i)'1-n'i) l-Jl:'1 b 'l!In 'i)'W nu C;)'1~ bb~ ~'11ul 'W~'l'W'lJ'i)'1l-J l-J l-J'i)'1'fl [?]j'l nl j' " , 

3.1 .6.2 '1l'Wbbm'lJ (Rework) btJ'Wf1')ll-J~tlJ b~tJ~-vll1 ,x~'W'Il'W~~~ [?]'i)'i)nl-Jli:!i1n.J'l!Il~l'W 
AruJll~ L~tJ~lm nlUl n~Ul-Jl bbm 'lJ b~'i)Ul1U'lJltJ1~ ~'1 n~'11!u~l btJ'Wf1')ll-J~'lH~tJ L~tJf1')ll-J , " ~ 

~ tlJ b~tJVll'1 ~1'W~'W'Vl'W~ b~m-n'i)'1 nU~l-Jl-J'i)'1'fl [?]j'lfJrum~Vll'1 ~1'W'I1Wbm 'lJ "'l:::~ n bb~ ~'1 C;)'1 [?]l n'l 

~ 3.4 ~'1 bbJ;]l:'1:::ntJn1j''''l :::-vlln1j'Al'W'lrul-Jl:'1 f11A'l1l-J~ru b~mb[?]nJ;]1'1n'W1uc;)'1~ 
" " ~ 

Operating Time ('1!l-J.h~'i)'W)} x f1lbbN'Il'WVl1'1[?]N (U1Vl/ b~'i)'W) (29) 
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(3 8 ) 

l(?)tJ~t1 rl1 fl'"l 'UJ ~ C1.J L~tJ l(?)tJ'j''"Jl-J'lJ'El'U~l-Jl-J'El-.l!l (;1n fl nUl1~ l..h~ LflVl-.l1'tmm 'lJ ~1'tJ'"J rur.n n 

.J d .J .J..:. .J !.t _ I.J 
~t1~'"Jl-J'lJ'El-.l~l-Jn1~Vl (29) (l-.l~l-Jn1~Vl (38) l(?)tJVl'tJtJ1l-J LLt1~Vlm'lJ'El-.l'lJ'El~t1(;1'"J LL1.hm-.l1Vl1-n'tJn1~ 

~1'tJ'"Jru LL~ (?)-.l r;1-.l ~'El1tJ~ 

~1'tJ'"J'tJ-.l1'tJLLm 'lJ A'El ~1'tJ'"J'tJ'lJ'El-.l~W~'1~1'El~'tJ-.l1'tJ~Vi1n1~~~ (;1 1(?)tJLfl;!'El-.l9 m ~-.l iJ ~1~ULL~tJ-.l 
~1l-J1~m11n~ul-J1LLm'lJ~1'El'1l'Ell-JLL'l!l-J L~'El'\11hJ'lJ1tJ~'ElhJ1~ (-ir'Ell-Jt1"'l1n~,htJ-.l1'tJ~~(;1) 

\J 

rl1 LLm 'lJ-.l1'tJ A'El rl1 Hr.i1tJ~1-n'tJn1nLm 'lJ-.l 1 'tJl(?)tJ LU'tJrl1 Hr.i1tJl-J1 (;1~J1'tJ~1-n 'tJn1nLm'lJ-.l1'tJ 

~~-.l~'t.h tJ l(?)tJ LLtJ n LU 'tJrl 1 LLm 'lJ-.l1'tJ'lJ'El-.l LL~t1~'El1n1~ (-ir'Ell-Jt1"'l1nml'"JtJ-.l1'tJU ru~) 
\J " 
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j;]'JLLlh rll~'1n1n.J~j;]~'1~!?I Net Operating Time ~ILL~'1'11tJYll'1m'l ~lllN'IltJY11'1-B'ell-J ~lrJ~!?I 
'\J , , 

Yll'1-B'ell-J ~1~lnlnl.lutJlfl ~IL~mJnmLfl1'el'l~m ~1'1i'ell-JLL'l!l-JLL~:;thNfmn ~wrll'elUnmr 
'IJ " 

~~ r11fl'Jll-J~ Cl! L~tJt!?lm''Jl-J'lJ'el'l'fl j;]n ~ruJllY1 rlltJ'J ru'"llne.J~1'Jl-J'lJ'el'l~l-J n11~ (18) tl'l 

~l-Jn11~ (38) lL~:;l-J~~lmll-J~ruL~tJt!?lm''Jl-J'lJ'el'l Lfl1'el'l~m ~1n11rlltJ'Jru'"lln e.J~1'Jl-J'lJ'el'll-J~ r11 
~ ~ ~ ~ 

fl'Jll-J~'1JL~mr'l 3 l-Jl-J~'el'l ~'el 'flj;]nn1H~tJLfl1'el'l u1:;~YlfiJllY1n1H~tJLfl1'el'l Ll~:; 'flml 

flruJllY1 , 
" , ~..:::.I 0 I ..::.I 0 .o::::a....,~."j I "" '" 

'Inn 1 ~fll tJ'J ru~ ~ fll fl'J 1l-J ~ Cl! l~ tJ'lJ 'el'l j;]1l-J LLUU'"l1 ~'el'l 'lJ'el'l'l1 tJ'J'"l tJ tJYl n ~ 1'1 l-J 1'lJ 1'1 j;] tJ 

~lm11.l~'"l:;1.hmH'IltJi'Jl-Jnui'llfl1'el'l~m~~1n11e.J~j;]~tJPlll~tJ'I 1 'llU!?I 'Vij-'el ll~ll~m:;~'1 
J Q./.do '""""_ '" _.d I ..:::.I I I 

lfl1'el'l'"l mYlYlI n11e.J~ j;]~tJfll~~ ln~~ ltJ'l!tJ!?I ltJ'el'l'"l1 n~ ~ fll fl'Jll-J~ '1J l~ tJ j;]'el~tJ'JtJ ~1l-Jl11.l 

91lLtJnbLtJnbltJ:;1vn!?ltJrllh ~tJ'VltJ ~ILLri1'lJ'lltJ~'el~1.htJ 'lJ'el'l~tJPll'llU!?Itl'tJ1 ~1'el~tJ'VltJU1'l'l!U!?I 
~hJ~lm11.l mJ'l lltJn 1Jl dJtJ~tJYltJ~'elWi,h tJJl~ll-Jl11.l~1 n1 ~mJ'I j;] 1l-J~ !?I~'JtJ'lJ'el'l l 'J~11 tJn11e.J ~ j;] , 

1Jl t!?ltJ~l-Jl-J'el'ln1n~tJlfl1'el'l n'"l:;~1n11LLtl'lj;]Il-J Loading Time ~l-Jl-J'el'l'flj;]nn1n~tJlfl1'el'l n 
'"l:;~In1Hltl'lml-J Operating Time ll~:; 'flj;]nflruJllY1 n'"l:;~In1Hltl'lj;]Il-J Net Operating 

Time ~'llutJ1uml-J~l-Jn11~ll~!?I'll-Jli'l~l-Jwiil'l~tJ 

3.2 U9~tJ"lnL-iJl (Inputs) 

-if'el~~~1'l1~Ulml.jfnullUU91~'el'le ~'el'l~In1n:;~~m~1'elll~'1'i'l'lJ'el'l-if'el~~1~~n~'el'l 
l~'ell ~~~ ~1 fl'Jll-J~ '1J L~ tJ~1Jl'"lln n11rlltJ'Jrutl'tJ LL~!?I'l tl'l fl'Jll-J~'1J L~tJ~ LlYl'"l1'l'lJ'el'l Lfl1'el'l~ m 

tl'tJ1 ll~:; l~'el lUtJn11rl l~tJ!?I1U llUUn11Ull-ifl-if'ell-J~ L ~'el~'"l :;tJl1u~ !?I~11:;UU~11~tJLYl P1 ~'el1u 
'\J 'IJ 

t!?l tJ-if'ell-J ~ tJ Il-ifl'"l:;U 1:;n'elU 1 U Jl'J tJ 
'\J 

3.2.1 

l-J~~lfl'Jll-J~ru l~tJt!?lm''Jl-J'lJ'el'l Lfl1'el'l~m l.lm:;u1Jl'elth'll.ln~'el'lrh LUtJ'lJ'el'l Lfl1'el'l~ml!?1 LL~:;L~'el 
'" 'lJ ~ 'U 'I 'lJ 

lUtJn11rh~tJ!?I1U LLUUn11tJl L-ifl-if'ell-J ~ l ~'el~'"l:;tJl1u~ !?I~11:;UU~11~tJLYl P1 ~'el1u ~'l~'el'ln n11 
'IJ 'IJ 
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• ii'1laJ~ h-1'11t.! lUt.!~'Jt.!~1~'i'~un'l~'1l LN'Ilt.!~ r.J~ I?l~t.!fll L(;1tJvllm'i"i'~U~1 
'IJ, , 

m~lnu1'1i'Vl~ r.J~I?l'i'ltJ1(;1 
'IJ 

... , ."'1 d .../~... ....! , .../.., 'i' 0 , 

• 'lJ'1l aJ ~ Vlt.! 'J tJ'I It.! lut.!&'l'Jt.!'Vl ,VI 'i'~U rl'l'll '1lVl t.!'J tJ'I 1 t.! 'Vl aJ '1l tJ ,(;1 tJ'Vll m 'i"i'~U 'J 1 
'U 'I 'lJ 'I 

aJl~ln LH-11t.!1(;1 ll~ ~u1'1i'Vl ~ r.J~ l?l~w'11'i'1tJ1(;1 
'IJ 

I I I I 

... • 1 .. v :'1 d .. ~... ". 1 .. v .... ''i' 
• 'lJ'1laJ~u'i'~lll'Vllrl'i''1l'l~m lUt.!'Ci'Jt.!'Vl ,VI'i'~Url'lu'i'::;lll'Vllm'1l'l~m'VlaJ'1ltJ ,(;1tJ 

'IJ , " 

vllm 'i"i'::;1j~laJl~1 n L'i''I'Ilt.!1(;1 ll~ ~u1'1i'Vl q r.J~ I?l~W'11 'i'1 tJ 1(;1 

11 .q J IV c:t .J 11 4 .:J ~ .... J..::,j I 

• 'lJ'1laJ~ 'i'1tJ~::; l'1ltJ (;1 lm'1l'l~ m ltlt.!~'Jt.!'Vl1 VI'i'::;U rl'l 'i'ltJ'll'1l lm'1l'l~m'VlaJ'1ltJ 
'IJ ' 'IJ 

L(;1tJvllm'i"i'::;U~lm~lmrl1'1l'l9mU'i'::;lll'Vl1(;1 m.!'JtJ'Ilt.!1(;1 LN'Ilt.!1(;1 ll~::; , 

• ii'1laJ~r.J~I?lJlru.n lUt.!~'Jt.!~1~'i'::;u~'1lr.J~I?lJlru.n~vllm'i'r.J~1?l L(;1tJvllm'i"i'::;U " , , 

~1 r.J~1?l L(;1tJbrl1'1l'l9mU'i'::;lll'Vl1(;1 LN'Ilt.!1(;1 ll~::;u1'1i'Vl~ r.J~I?l~t.!Al'i'ltJ1(;1 
'IJ 

• ii'1ll;!~l'J~lm'i'r.J~1?l lUt.!~'Jt.!~1~'i'::;1jn'l'll'J'Il'J~lm'i'r.J~1?l (~'l'll'J'Il'J~1 ll~~ 
n::; r.J ~ I?l) L (;1 tJ vll n1 'i"i'::; U ~ 1 l U t.! 'll 'J '1 l 'J ~ 1 n1 'i' r.J ~ 1?l'lJ '1l'l L'i'..:J 'I 1 t.!1 (;1 II ~ ::; , 

11 .. I q J.... J 1111.1 q I .J 
3.2.2 'lJ'1ll;!~u'i'::;lll'Vlrl'JlaJ~C1,Il~tJ'lJ'1l'llm'1l'l~m l'V1'1l VI'lJ'1ll;!~rl'JlaJ~C1,Il~tJl?ll'l1'Vl 

In(;1~t.! ~'I'Vll'1Jilt.!Tll?l'i'lm'i'b~t.!lrl1'1l'l U'i'::;~'Vlfi1l1'V1m'i'b~wrl1'1l'l U~::;Tll?l'i'lrlru1l1'V1 rlm::;u1Ji , '" 

r;1'1t1 U'i'::;b1l'Vl mlaJ~t1J l~tJ lUt.!~'Jt.!~1~vllm'i"i'::;1j~1 mlaJ~t1J l~tJL(;1tJi'J 1u I?llaJ rhU'i'::;~'Vlfir.J~ 
L(;1tJ'i''JaJ'lJ'1l'l lrl1'1l'l9 mU'i'::;n'1lu1u Ji'JtJ'1l ::;1'i'Ul'l ~'I 1 t.!~'Jt.!t1~::;rl n nlV1t.!(;1~ 1 rl'JlaJ ~ ru l~ tJ 1 t.! 

" 'IJ ~ 

)J)JaJ'1l'lTlI?l'i'lm'i'b~wrl1'1l'l mJ:aut.! 2 U'i'::;lll'Vl ~'1l ml)J~rul~tJ~ln(;1~t.!l~'1l'l~lnm'i'-n(;1ii'1l'l 
, 'IJ ~ 

..! v" ..! v 'i' .../1' "" 1" ," "" .../ 
'lJ'1l'llrl'i''1l'l~m VI'i''1ln1'i'VI~(;1lm'1l'l~m,(;1tJ'Vl )JaJm'i''Jl'1llr.Jt.! 'J~'J'IVlt.!1 ll~::; rl'Jl)J~C1,Il~tJ'Vl 

In (;1~t.!~1 n m'i'ufu ~'l ll~ ::;ufu ll~'l lrl1'1l'l9 m rl'Jl)J ~ t1J l~ tJ1 t.!~ )JaJ'1l'lU'i'::;~'Vlfi1l1'V1 m 'i'b~t.!lrl1'1l'l 
mJ'llUt.! 2 U'i'::;lll'Vl ~'1l rl'JlaJ~t1Jl~tJ~lnm'i'VI~(;1l~n1i1'1ltJ1ll~::;m'i'b~t.!lrl1'1l'ltiT'JlU"h ll~~ 

ml)J~t1J l~tJ rl'JlaJ l1'J'lJ'1l'l lrl1'1l'l9m ml)J~C1,I l~tJ1t.!~aJaJ'1l'lTlI?l'i'I f)ru1l1'V1 mJ'l lUt.! 2 U'i'~lll'Vl 
~'1l ml)J~rul~tJ~lnm'i'r.J~I?l'lJ'1l'll~tJ ll~::; rl'Jl)J~rul~tJ~lnm'i'r.J~I?l'lIt.!llm'lJ 

'lJ ~ \I flo' 
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if!l~f'llfh..:J1L "x\ln ~!l..:J L~!lL "xntJn11A'Y1J.J ~ n.J L~ tJ 1fl1..:J1~\l n ~1'W'J rw!l!l n J.J1~1J.J1n1tJ111.H1 LL un 

LLtJn LLtJ ~1~!lth..:J tl n ~!l..:J LLf'l ~ L~!l L1JUn1nlTl-lUVl1U LL1.J1.Jn1 1tJ1 L if 1if!lJ.J f'l L ~!l~9 ~tJ11 U9 VI...11 
" 'IJ 'IJ 

• n tJ n11A'J1J.J ~ tlJ L~tJ~ Ln VI~U91n n11uf1.J~..:J LLf'l~uf1.J LLIfl..:J LA1!l..:J9m 

• ntJn11A'J1J.J~n.JL~tJ~LnVl~U91nn1n,J~Ifl'll!l..:JL~tJ 

3.2.4 

tJ1 ~UYJUJ.J1Lflun11~1U'J rw"'1~f'l f011 A'J1J.J~ tlJ L~ tJL ULLIflf'l ~~J.JJ.J!l..:J'll!l..:J f011U1~~Ylfi~f'l lVlm'JJ.J 

'll!l..:J LA1!l..:J9mIfl1J.J Ifl1n..:J~ 3.1 ~..:JJU9..:J ~!l..:J...11n11rl1"'UVI,x'Jif!lm~' n'll!l..:J ~UYJUU1~L!lYlIfl1..:J1~U 

L~!lL"x 0 .n,nU...11n111~1.J11tJfl ~L ~tJ VI'll!l..:J ~uYJUtJ!ltJ1!l1tJ L u,x'Jif!l"'~ nJu11~!ltJ1..:J \l n ~!l..:J LLfl ~ 
A1Wl'JU LLf'l ~ L~!l L1JUn11rl1",UVl1U LL1.J1.J n11tJ1 Lif1if!lJ.Jf'l L~!l~9 ~tJ11u9 VI...111~1.J1.J~11~ULYl pj 

" " 

• f011LLN..:J1UYl1..:JIflN 
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• fl1LLm'lJ'I1'W (Rework) 

3.2.5 .jJ'Ell .. a'ln1n~'WLfli'El'l~m btl'W.jJ'Ell..J~~~'El'l'l11n1nr'WY1m~'ElU11JJ~1'W(Hu .. n r11 
~ ~ 

.1 ::;: - ~ .,J v , -;;I ~ .,J v 0 

UI::;~'Vlfj~~ b~m,)l..J'lJ'El'lbfll'El'l9m bb~::;l;!~ f11f1,)1l..J~ ru b'(ltJ b~m')l..J'lJ'El'l bfll'El'l9 mml..J bblJlJ91~'El'l 

'lJ'El'l'l1'W';)~tJ t~tJ.jJ'Ell..J~ b VI fi1~9::; btl'W.jJ'Ell..J~~'IVll..J ~~9::;fI nU11JJl fl 'Wn11~1'W,) rur11JJI::;~'Vl fi ~ ~ 
~ ~ ~ 

• b'J~1flJfl11::;'I1'W (Loading Time) 

• b'J~1bfli'El'l~mi ~.jJ'El'l LL~::;b'J~1n11V1~~ bfli'El'l~ m t~tJ~hli1n11'J1'1 LL~'WH 

• ~1'W,)'W~'W'I1'W~~~1'l1~91'1 

• ~1'W'J'W~'W'I1'Wb~tJ bbtJm1tJ'El1n11 

• ~1'W'J'W~'W'I1'Wbbm'lJ bbtJm1tJ'El1n11 

I t.; I I 
tI tI _ _ 4 _ C1111 t.I 0 .. I CIII cal 

3.2.6 ~~'lJ'Ell;l~I'l'W'Yl'W'Vlbn~'lJ'W9N 1'l1l..J'Vl ~'Vl1n1n::;'LjUI::;bfl'Vlbb~::;ntJ~::;b'EltJ~'Vl 

b~tJ').jJ'El'l~'IVll..J ~'lJ'El'l ~'W'Vl'Wbb~'J 1'W 3.2.4 ~'Ell..J1~'El'l'l11 n111::;lJl..J~ r11'lJ'El'l ~'W'Vl1.~~ bTl ~~'W91'11'W 
~ ~ 'U "I 

l'EllJVlti'l b~ 'El'W b ~ 'El ~ 9::;~ 1l..J 11f1U 11JJHl 'Wn1I~ 1 'W'J ru Vl1l..J ~ r11 f1'J 1l..J ~ ru b~ tJ t~ tJI'J l..J'lJ 'El'l 
~ ~ ~ 

3.3 ih{tl"lJ11l1ln (Outputs) 

.jJ'Ell;!~ ~1'11 bd'ElU1l..J1'111 n11~1'W')ruml..J';)fin1I~1'W'Jrur1 1 JJI::;~'Vlfi ~~ t~tJI')l..J'lJ'El'l 

bfli'El'l~ m bb~::;~1'W'Jruml..J bblJlJ~1~'El'l b~'El';) bfln::;v1V11l..J ~ r11 f1'J1l..J ~ ru b~ tJ t~m'J l..J'lJ'El'l bfl i'El'l~ n I 
~ ~ ~ 

ml..Jbb'W,)'Vl1'1r11JJI::;~'Vlfi~~t~m'Jl..J'lJ'El'lbfli'El'l~ml'W~')'W~ 3.1.4 n 'l 3.1.6 LL~,) 9::;1~~~~Y'lfi'lJ'El 'l 
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• ~ll'"ltJ'Il'U 

3.3.2 l;l~01lf1'"llJ.J~'1JI~tJ1(1)m'"lJ.J'lJ!l'llfli!l'l~m U~:;l;l~01lf1'"lIJ.J~'1JI~tJ'lJ!l'l 3 ~J.JJ.J'El'l 
mJ.J 01l1h:;~Ylfi ~~ 1(1) tJJ'"l J.J 'lJ!l 'I lfli!l'l~ m ~!l J.J ~ 011 fI'"llJ.J MU l~ tJ1 'UJ.J J.J J.J!l'l'1l (;1 n nl11~'U 

~ ~ ~ q 

lfli!l'l~ m l;l~ 011 fI'"llJ.J~ '1J l~ tJ 1 'U~J.JJ.J!l'llh:;~YlfiJllYml 1~ ~ (;1 ll~:;l;l ~ 011 fI'"llJ.J ~ tl.! l~ tJ 1 'U~ J.J J.J!l'l 
'1l (;111 fI ruJllY1 1(1) tJ ~1J.J In) nl~'U(I) n tJ ~:; I ~ tJ (l)J.J ~ 011 fI'"llJ.J ~ ru l~ tJ 1(1) tJ 1'1 J.J'lJ!l'lii!lJ.J ~~ WI!l'l n1 1(1) 

q '-I 'IJ (V 'lJ \J 

• ~~(;1.nru"l'1 

• fI'"ll J.J ~ ru l~ tJ~ In (I)~'U I ~!l'l ~ 1 n nI Ii (I) ii!l'l 'lJ!l'l lfl i!l 'I ~ m ~1!l n 1 1 'VI tJ (I) " ... , 

Lfli!l'l~m1(1)tJ~hJ~n11'"l1'111~'UH~'"l'l~i11 LbtJnntJn11 

• fI'"lIJ.J~'1J l~tJ~ In(l)~'U~lnn11Ufu~'I u~:;uhm~'I lfli!l'l~m IltJnntJn11 

«=J ..J _ .x a 1.1 -...J ..... 
• fI'"llJ.J ~ '1J l~ tJYl In (I)'lJ 'U~ 1 nnl 1~ 1 n nll~~ (I) l~ n1'U!l tJ 1 nI H(I)'UIfIJ!l'I (;1'1 

IU~1 11~:;n11~'1J l~tJ fI'"llJ.J 1~'"l'lJ!l'l lfli!l'l~m 

• fI'"llJ.J~'1J l~tJ~Ln(l)~'U~lnn11~~ (;1'lJ!l'l l~tJ IltJnntJn11 

• fI'"llJ.J~tl.! l~tJ~ In(l)~'U~lnn11~~(;1'11'UUri1'lJ IltJnntJn11 



d 
'IJ 'VI 'VI 4 

';I1!.1~ ::: L~!.I~n1';1'il'ilnLL'IJ'IJ (Detail Design) 

4.1 nl~'El'ElnmJUii1'Wif'Ell-J~ (Database Design) 
... \J 

nl~'El'El n LLUU tumml-J~1'v1fu Hi. 'Wnl~fiTU')ru'v11l;j~ rh fl,)1l-J~ ClJ L~tJl 'Wn ~~u,)'Wnln.J ~ j;l 

tV"ltJL-n LL'W,)Y11'1 rhu~~~Yl fi ~~ tV"ltJ1,)l-J'lJ'El'l Lfl1'El'l~ m,r'W 1Jll-iftunLn ~l-J 1 'Wn 1 ~'El'El n LLUU ~1'Wif'Ell-J ~ 
... 'IJ 

2 tunLml-J ~'El tumml-J Visual Bas ic LL~~ tumml-J Microsoft Access tl1ltJl'W~')'W'lJ'El'l 

tU~LLml-J Visual Basic 9~dJ'WtunLml-J~Yhnl~'El'ElmLUU~1'Wif'Ell;j~ 'v1iJ19'ElfU~1i'l 'v1iJ1 

9'ElLL~11I'l~~ LL~~"';1nl~U~~l-J')~~~if'Ell-J~~1J191nnlnJ'W'Vin tl1ltJtunLn~l-J Microsoft Access 9~ 
\J 

l/ .... I I 

~1'W if 'Ell;j ~ 'El 'El mLUU~ 'W J 1 'W'lJ 'El'l tu nLml-J ih~;:J j;l1 n'l 'lJ 'El'l Entity VlLri tJ ') if 'El'l flU nl ~ 

"';1'l1'Wl 'W tunLn ~l-J ~ 1'W,) rul;j~ r11 fl'"l1l-J ~ ClJ L~tJl 'Wm~u,)'Wnl ~~ ~ j;l tl1ltJ l-if LL 'W,)Yl1'l r11 u ~~~Ylfi c..J ~ 
'i' ..J ~ ~.I 
bl1ltJ1,)l-J'lJ'El'lLm'El'l9m l1I'l~u 

\J 

5hlfttlome 
S~r tT~ 

Endrwre 

:26 
=25 
E56 
=58 
=60 
E62 
: 64 
E32 
:34 

CRow 
CTvoe 
CD~c 

CMnt" 
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"vIii19tl1 'WLtJ~bbn~)-J ~1'W'l rul.J ~ ~1 fI'll)-J ~'1J b~ t.J1 'Wn ~~U'l'Wn1 ~~~ ~ L!?1t.J1-n- bb'W'lYl1-l ~1 

tJ~~~Yl~~~L!?1m'l)-J'lJtl-lbfl1tl-l~mtJ~~ntlu1tJJ1'lt.J 16 nt.Jn1~ ~b~t.J'l-iitl-l L!?1t.J~1)-J1nmU-lbiJ'W 3 

~'l'W"vI~n11'W"vIii19tl"vl~n bb~!?1-l~-l~tJ~ 4.2 ~-ltJ~~ntlu1tJJ1'lt.J 

1. n1~n1"v1'W!?1~tJUuu-iitl)-J~bntl'lcX'W tJ~~ntluJ1'lt.J 12 nt.Jn1~ H~l"v1fuu'Wiin-iitl)-J~ 
~ ~ ~ 

bntl-l cX'Wi'l1tJ~H1 m~uu 

2. n1~u'Wiin~~-iitll.J~ tJ~~ntluJ1'lt.J 2 nt.Jn1~ H~l"v1fuu'Wiin-iitll.J~b~t.J'lnU~~n1~ 

b~'Wbfl1tl-l~m bb~ ~ -iitl)-J~ cX'WYl'W'lJtl-l bfl1tl-l~mtJ~~91 b~tl'W 
~ , 

3 . n1~tJ~~)-J'l~~~ tJ~~ntluJ1'lt.J 2 nt.Jn1~ H~l"v1fun1nb~!?1-l~~~Y'llf~ltJ~~~Ylfi~~ 

L!?1 t.J ~ 'l )-J 'lJ tl-l b fl1 tl-l ~ n ~ bb ~ ~)-J ~ ~ 1 fI 'l1 )-J ~ ru b ~ t.J L!?1 t.J ~ 'l )-J 'lJ tl-l b fl1 tl-l ~ n ~ ~ 1 )-J 
~ ~ ~ 

• Main Program- - --- ----- -~- ~------ ~t.gJ[g) 

Main Program 

n1nu",LlulJiJiD)Jt) -

..r.\I.\.,' •• ~n' I l 

Ln_,ru~'~_'_nH_· _\I_,,,_. ,.,_:_~_~~_\a" _______ J 
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I [~:--::::-._~~~~~:~~;~ _:_:: .... :] I 
,;. ~." .. ,u I 

~ ~ 

LL~(?l\lntJ~~L~tJ(?l 19l\lLLr>14.2.1.1.1 n\l 4.2.1.1 .8 t'l\l-W 
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.--';;~.'iiitt- - - - - - - - - - - - - - - - - - - - ~~L8) 

ni ll 1Jl~ \, I 
~.U\,; "I r---------

• j'lX~u1~'Yl viln1nh\''''W~j'lX~'lJ'El~U1~'Yl~rX'El~n1j'H~ I 'W 

, .. 
L'W'El~91n 

• ~'ElU1~'Yl viln1j'j'~U~'ElU1~'Yl~rX'El~n1j'H~I'W l~tJ~I~~~nuj'lX~u1~'Yl~r'il'v1'W~H , 



H 
Wtl.k1.l~~tl.U;'t-ll~l\ln.y t-~t-l~rJwl tl.lt-,iHllut-Q,!il~tl.lt-t-ll Q,~n.:::UlUl~ tl.lt-t-ll Q,~ • 

tl.lt-,iHllut-Q,!il~tl.lt-t-ll~l\lWtl.k1.l~llUl~ tl.lt-t-ll~l\l • 

tl.lt-,iH llU t-Q,!il ~lA..£b-tn.u Q,~16lU l~ lA.£l-tn. • 

"' g'v ~rtlt-~t-W~11 

;.:~ tl.lt-t-ll~liQ,!} Q,~l!;1k1.tl.L~ tl.lt-t-ll~liQ,!}n.m1rtluQ,~16lUl~Q,~1 Q,~ltl.k1.W rJQ,1 :::~rJ II 
" ... 

rtt Q,f.!l Ltl.~Q,~l!;1k1.tl.1.,iH UrJi1 rtt l!1U 11::: ~u l1tl.ltul1 ~tl.lt-Nl t-Q,rr.~liQ,!} , , 

rJQ,~n.rJi1UI1tl.DUl1~liQ,!}Q,~1 ~liQ,!}UI1tl.DQ,~1 ul1tl.D Ii~WUllUl~t-~ L~1mL,ltn.lL.Jtl.L~ S t-Jt.n.lL.J 
" " 

~ Ii Q,!}n.:::U lU l~Q,~1 Ltl.-rlA.£l-t n.tl.1. rJ lLltl.l t-t-ll t-Q,rr.Q,~n.:::u lU rJ L!f IilW L~11 tl.l t-t-ll t-Q,rr.~l\l n.:::l 

llU l~t-~ L~11 ~~~1 U Q,~16lUl~Q,~1 tl.Q,~ ~liQ,!}~1.llUl~;': ~~tl.lt-t-ll t-Q,rr.lA.flln.UQ,~16lUl~t-Q,!il 

"' tl.l t-lf 1. llU t-Q,!il W1.tl.l t-t-ll~P-'l Utl.1.tl.r-t-~ rtt LJt.rJwltl.lt-)f1. llUn..ft-Q,lQ,~ 1 llin.m1 U Q,Q,U LJP. IiW1U rtl 
I '" I I '" 

U l ~ t-Q,t\.1 IiW116 m tl.l t- Jr.1.lA. tl.l t-t-l' Q, Jr.n.:::U l Utl.1.Jr.1.lA. Q, ~ l tl.k1.tl.f'11 tl.l t-Jr.1.llUL.J t-~:::lf'1 bw L F" 1 .. .1" i ..) F" "" f" "I~ " ,., I" .... 

tl.lt-t-ll ~liQ,!}U I1tl.DQ,t-.,l!;1k1.t-W ~11 g 'V ~rtl 

~I 'lrJJy~_ ~~ 

!'\lNl\QP r\LC Ct.~IIl\i L\f.l.Cl 

_____________________________ .01 nl~ala~ 

= _________________ "'11 M'''IV1,' 

E I~p 

nll'I't1.t!rtl!jt 

[glGJ[;) _ ___ ~loiuo!1. 

"' tl.lt-W ~1iQ,rr.UlA.tl.n.Q,t-.,ltl.k1. G' ~'~ Tv ..) t1" - I"li 

[9 
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1flllJiHI\.hu~1U 

"\·,,1 ::oJ 
II",. r"1 ----~----::oJ-'. 

f\ilmm,~'\1 ~ 
.0"""''" Ii-------------------

n1n::;lJJ'~~'1l'fl~"nhtJ~l\J ~~~'".lml_JCX'".ltJn1n::;lJ~'fl'1l'fl~"nl'".ltJ~IWl1tJ1\Jh~~I\JJ\J1 ~~'e)r11n1J' 
J'::;1J.jJ'fll_J~flJ'1J~~ 4 ~'".l\JflJ'1Jtl'".l\JLL~'".l 9~r11n1m~t1l_J u\J~n ~~'flu\J~n.jJ'fll_J~ L~'fl.jJ'fll_J~()n 

.. \J .. 'lJ 'lJ 'lJ 

"" " ntJ~::;~'fltJ~'vI\JI'"l'e) 

'"l::;LL~~~r;l~nJ~ 4.6 
" 

• 1J1liVl r11n1n~'fln1J1liVl~~'fl~n1J'H'~I\J 

• LN~l\J r11n1n~'flnh~~1\J~~'fl~n1J'H'~ 1 \J 

• J'~~ml'".ltJ~l\J r11n1J'nl'v1\J~J'~~ml'ltJ~1\J~~'fl~n1J'H'~1\J 
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• ~'1ltnl'd tJ'lltJ 'v11 mn:::1J~'1ltnl'ltJ'lltJ~ ~'1l'l mj' 1_if'lltJ T~ tJ~I'l~'l nUj'1X~'vnl'dtJ-.11tJ~ 
nl~tJ~H 

'llilJ.jillh ~LI1 VI Lfl1il""'fl~ 

ul';\'I'1 --=~====::::::::===---'il 
1 ... ,"'1 --------,il 

nr"tlr.~II""1 
f1tr~::\liulJl j-1 --------------

~ltJ'drul;l~ fh fl'dll-J~'1! b~tJ ~1l_J hJnbml_J bn'1l'l91n hJnbml_Jd~n'1l'1ln UUUl_J1 b~m'1l'lfumj'1.jf 
'lltJT~tJi'd hJ (;)'l,1tJ9'l ~'1l'li:Jm j'nl~tJ~~IU1~V1 bb~ :::TN'lltJ1~~1_if'lltJhJnbml_J lh:::n'1luhJ 

ci1'dtJ bfd'1l'l9nnh::: b!lV11~ih'l (;)'l,1tJ9'l ~'1l'l'v11mn~'1lnu1~V1 bb~ :::TN'lltJ~9 :::'v11m j'1~ir'1ll_J ~ 
'U 

n'1ltJ b~'1l'v11mn~'1lm~~9 Lb~'l 9'l'v11mj'j':::1Jj'1X~lh:::L!lV1 Lfl'4'1l'l9m LL~'l ~1l_J ci1'ltJmj'j':::1J~'1l 

lh:::b!lV1'lJ'1l'l bf11'1l'l9m!lltJ1tJTN'lIWb~:::u1~V1,1tJl b~'1l'v11mn:::uir'1ll_J~ mu0''l 4 ~'dtJf1mchtJ 
, 'U 

bb~'l 9'l'v11mm~~l_J utJVin b~'1lutJVinir'1l~~ L~'1lir'1l~~tJnutJVim1-tJu¥'1ltJ ir'1l~~lh:::L!lV1 

Lf11'1l'l9m~tJnutJVim:::tJm11hJL1-tJnHltJ~i119'1l~tJlt'l'1lhJ 
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• 1J1~Yl Yi1n1n~'eln1J1~Yl~~'el_.1n1~H',:n'iJ 

• tN_.11'iJ l11n1n~'elntN_.11'iJ~~'el_.1n1~H'_.11'iJ 

• ~~~th~bllYlbfi;i'el_.1~m l11n1nll"''iJ(?j~~~U~~bllYlb~i'el_.1~m~~'el_.1n1~H'_.11'iJ 

• ~'elU~~bllYlU'1i'el_.1~m l11n1n~1J~'elU~~bllYl b~i'el_.1~m~ ~'el_.1n1~H'_.11'iJ t(?jtJill_.1~_.1 , 

, 
4.2 .1.1.5 ",Ul"l'elU'iJYin-ii'eliJ~~ltJ~~b~tJ(?jb~1-'el_.1~m 

\J 

"t." 1 :::J 
\",'" 1 r----------:::J...,~ 

"",,·n" 1 :::J 
tlt:\"\1 ~ PllD" in{ r-1 --~--------':::J 

f ';iHfIIlnrfm II 
~Du~lD ,.Snf Ii--------------------

, " 

t)1?1(lU~~~_.1r1n1~H'_.11'iJ bU'iJ",Ul "l'elYlH'l 'iJn1n~1J ntJ ~ ~ b~ tJ (?j b~ 1-'el_.1~ m Y1"l ~(lmlliJl H'1 'iJ , '" 
o I ...... .J ~ .J _ 

n1~~lWl ('WiJ ~ f11 f1'JliJ '6HLJ l~ tJ 1?11iJ tu~umiJ b'IJ'el_.1"lln tunm ~iJ'iJ(l n'el'el nbl1J1JiJ1 l Y1'el~'el_.1 ~1J n1 ~ 
'lJ \J CV 'lI 

1if_.11'iJt(?jtJ~'J 1u rA'_.1J'iJ9_.1 ~'el_.1n n1~r'h"''iJ(?j~11J1~Yl t N_.11'iJ bb~ ~ bfli'el_.1~ mU~~bllYll(?j~H'_.11'iJ 

tunm ~iJ t(?jtJ l~ i'el_.1~ mu~~ bllYlJ'iJ1U ~~n'el1J1u ~'JtJ lfl i'el_.1~ n ~~ lfl i'el_.1 ll~ ~~'el L~i'el_.1'el~hth_.1 

rA'_.1J'iJ9_.1 ~'el_.1l11 n1n~'eln1J1~Yl tN_.11'iJ m .htJ_.11'iJ bb~ ~U ~~ bllYl bfl1'el _.1~ m~"l :::l11 n1 ~ l~-ii'eliJ~ 
\J 
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Lf'l1'El-.19m'J11t1Lt.l""tl'ltl-.11t.l h-.1-.11t.l LLt1:::u1~vnrt.l1 Lnm'hn1'i"i':::1.J-ii'El~t1f'11u0'-.1 6 ~'lt.lf'l)'Utl'lt.l 
LL~'l 9-.1'Yhn1mr;11J~ ut.lVin L~'Elut.lVin-ii'El~t1 Ln'El-ii'El~t1tlnut.lVim1t1 u ~'Elti -ii'El~t1ntlt1:::L~tlVi 

q 'lJ 'lI cu 'lJ 

• U111'Y1 Yhn1n~'Elnu111'Y1~~'El-.1n11H-.11t.l 

• h-.1-.11t.l Yhn1n~'ElnLN-.11t.l~~'El-.1n11H-.11t.l 

• ml'ltl-.11t.l Yhn1n~'Eln""tl'ltl-.11t.l~~'El-.1n11H-.11t.l 

• lh:::LI1'Y1Lfl1'El-.19m' vlln1n~'Elmh:::LI1'Y1Lf'l1'El-.19m'~~'El-.1n11H-.11t.l 

• 1';~Lf'l1'El-.19m' vlln11nl""t.lVi1';~Lf'l1'El-.19m'~~'El-.1n11H-.11t.l 
.J .J Go' 0 .J.J <v.,J", '-' '" """" _ IV .J IV .J 

• 'll'ElLf'I1'El-.1'"lm' 'Y11n1'i"i':::1.J'll'ElLfl1'El-.1'"lm''Y1(;]'El-.1n11L'll-.11t.l LVitl'Ell-.1'El-.1nU1""~Lfl1'El-.1'"lm''Y1 

nl""t.lViH 

• .,*!~ ... ii .. iiwft "' ~ . - - - -. ~ - - - -- - t:;:~rf:j L8J 

1-- --- - ---
"\,;'"j 3 
I" ,,";-j ---------,3 

1!f:UI\1~"tD~tflf I ::J 
f\i AfoIhIfCIL'ri l-j ---

ei)fJhnDl.,i l 
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~1hl'l rul;j fl fl1 fP1'l1)J~ t1J L~ tJ lJl1)J 'LtJ mn 5')J L ti!l-.1'"l1 n 'hJnLn 5')Jd~ n!l!ln LLUU)J1 L ~!l5'!l-.1 fu n15' Hi' 

-.11hl L(;) tJi'l h J ~-.1,rhlr.i-.1 ~!l-.1 ~ n15'r1l"v1hl(;)'-hU 11iVl L5'-.1-.11hl LL~:; LfP11!l-.19 n nh:; L[)Vl1(;)~H'-.11hl 

hJmm)J L(;)mfP11!l-.19nnJ5':;L[)Vl,rhl1~1)J1nlvl1n1n.j~(;I i:-J~(;Inru'l'1 !l:;hl~th-.1 ~-.1,rhlr.i-.1~!l-.1vl1 

n1n~!lnu11iVl L5'-.1-.11hl LLfl :;th:; LJlVl LfP11!l-.19m~'"l :;vl1n15' 1~-if!l)Jfl r1!lhl Ln!lvl1 n1n~!l m~~'"l LL~'l 
" 

, , 
ntJfl:;L~tJ(;)LfP11!l-.19m '"l:;LL~(;)-.1~-.15'uVi 4.9 

" 

• U11iVl vl1n1n~!lnu11iVl~~!l-.1n15'Hi'-.11hl 

• LN-.11hl vl1n1n~!lnh-.1-.11hl~~!l-.1n15'H'-.11hl 

• U5':; LJlVl LfP11!l-.19 m vl1 n1n~!l nU5':;LJlVl LfP11!l-.19 m~ ~!l-.1 n15' Hi'-.11hl 

• 5'1X~ i:-J~(;Inru'l'1 vl1n15'r11V1hl(;)5'1X~i:-J~ (;Inru'l'1~~!l-.1n15'Hi'-.11hl 

• ~!li:-J~(;Inru'l'1 vl1n1n:;'lJ~!l i:-J~ (;Inru'l'1~~!l-.1 n15'Hi'-.11hl L(;)tJ~1-.1~-.1 nu5'1X~ i:-J~ (;In ru'l'1 

~r11V1hl(;)H 



------ -------
If",u I :::1 

"",""u'-I --~~~----:::1"". 
"'ill ~~ll) .. rnfr-I -----------.:::1 

uh~,,,i I :::1 
rt,t,n1fuial r---- ll Ula/~~, 
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~'fl'lf1Jn1~1-if,nw L(;)t1i'J ttJ ~'l,r'W9'l~'fl'lnn1J11 'n!l'W(;)~11J111'Vl b'l'l1'W '\..111'JtI'l1'W bbrl:::bf14'fl'l~m 

1(;)~1-if'l1'WLtJmnn.J L(;)mfli'fl'l~m,r'W1~1~1~tly'hn1H.J~1'l e.J~l'lnru-vl 'fl:::ht~th'l bbrl:::nn1~'l 
n1~e.J~ 1'l'lJ'fl'l bbr;lrl :::e.J~ I'lnru"YlbUW VI1 1(;) ~'l,r'W9'l ~'fl'lvl1 n1H~'fln1J1';'Vl L~'l'l1'W 'In.l'JtI'l1'W 

bfli'fl'l~ m bbrl :::e.J~ I'ln ru-vl~9 :::vl1 n1~1~ii'fl~rl n'fl'W b~'flvl1 n1n~'flm~;r.'Hv~''J 9'lvl 1 n1~n1'1!1'W(;) 
" 

.,. ., 
ntlrl::: b'fltl (;)'I!I'W19'fl 

9:::U~(;)'l~'l~tJ~ 4.10 
'lJ 
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• h-1\111.J l'11mn~'flnLN\l11.J~j;'j'f)\lm'i'H'\l11.J 

• "vloJ'1tJ\l11.J l'11mn~'Eln"v1oJ'1tJ\l11.J~j;'j'El\lm'i'H'\l11.J 

• Ll"i~'El\l9m l'11mn~'f)ml"i;!'El\l9m~j;'j'f)\lm'i'H'\l11.J 

• ~'Elt.J~l'1Jlru"l'll'11mn~'Eln~'Elt.J~l'1Jlru"l'l~j;'j'El\lm'i'H'\l11.J 

1--- r-~--==========~~ 
u\,;" 1 :!OJ 

\"""1 :!OJ 
n~nn: n1n.,h II 
t D n:nu~IIQI r------------------

4' •• 11 0' "-1 --

dnn'El'f) n LLUUl-J1 L~'f)'i''f)\lfU m'i'H'\l11.JL~tJ~'1 hJ c;1\1,r1.J~\I j;'j'f)\liJm'i'F11"v11.J~~1U_;.,;Yl LL~ !:LN\l11.J 
'" 

1~~H'\l11.JhJ nLn'i'l-J L~tJLN\l11.J,r1.Jll'11mnLU\l'1i'1\1 L'1~1m'i't.J~ l'1 LU1.J~'1i'1\1 LL~!:iJ'i'!:tJ!:L'1mm'i' 
t.J~ l'1'l1'f)\I LLI?i~!:'1i'1\1 n!:t.J~ l'1 LU1.JLVl1 1V) c;1\1,r1.J~\I j;'j'f)\ll'11 m n~'f) nu_;'';Yl LL~ !:LN\l11.J~"'l !:l'11 m'i'1~ 

-if'Ell-J~ri'El1.J L~'Ell'11mn~'Eln L~~"'l LL~'1 ~\ll'11m'i'n1~\ln1"v11.J~'1i'1\1 L'1~1n1'i't.J~l'1'l1'El\l LLI?i~!:b\l\l11.J 
" 
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tTU1 L~'e)'Vi1n15'5'~1J-iJ'Ell;!~A5'U~-.l 5 ~'lUA5'Un'lULL~'l 9-.lvi1n1mi?1~~ uuVin L~'EluuVin-iJ'Ell;!~ 
L~'El-iJ'El~~1.lnuuVinC~t1u¥'Elti -iJ'El~~ntl~~L~t1i?1LAi'El-.l9m~1.lnuuVin"l~1.ln"j,1hjL1-t1nlflu'vnJ1 "l 'El 

'lJ 'lJ \J 'lJ 'lJ 

.. " 
ntl~~L'Eltli?1""U1"l'El 

nJ~ 4.11 
" 

• 5'1X~n~~~l'l vi1n1""Ui?15'1XM~~~l'l 

• ~'Eln~~~l'l vi1n1U11""Ui?1~'Eln~~~l'l "lJ'El-.lLN-.l1UtTU1 Li?1t1-a1-.l~-.lrlu5'1X~n~~~I?l~ 
r11".,Ui?1H 

• 'll'l-.lL'l~1n15'~~l'l vi1n15'r11""Ui?1'll'l-.lL'l~1n15'~~l'l "lJ'El-.lLL~~~n~~~l'l Li?1t1-a1-.l~-.l5'1X~ 

n~~~l'l LL~~ ~'Eln~~~l'lr11""Ui?1H-iJ1-.l~U 

ntln15'A'l1~~C1JL~t11u~m1fJruJl1~ Li?1t1mJ1"l'EluuVin-iJ'Ell;!~A'l1~~C1JL~t1"lJ'El-.lLAi'El-.l9m LL~i?1-.l 
~-.l5'tl~ 4.12 

" 
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,Uu.\.J1J,rD~Q\~1D~iin' ,l1u.1J1JiD14AA1'''''I),/IJu 

[ = __ ' __ '_'_ ~.,':~~~Il\~, ,- -'J 
.. n~.I •• "" I 

"nymahu,," I 

~ ~ 
q Lo' I d .... .caI 

LL~I?l-.l~ltJ'fl:::L!ltJl?l I?l-.lLLI?l 4.2.1.2.1 [N 4.2.1.2.3 I?l-.lU 



r.: -- ----.----- -
lfal1bility loss Uf: _II\1"'1IJQ I\I\IlC 

,hanwnnn"G~~Ac I 
m.,,~, • .,nn"Qf\/'AaI r------------------
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1'(;l~U~~~'1An1~H'I1'W dJ'WVli! 19!1 ~ 1 VI f'IJL-n-L 'W n 1 ~U'WYi n U ~~ Lll Yl A 'l 1 l_J ~ ClJ L~ tJ (;l1l_J A 1 

U~~~YlfiCJ'i'l Ll?lm'll_J'lJ!l'i LA~!l'l9 m LI?IW1!l'WVI1 n1~U'WYi n_ii!ll_J'i'lU~~ LllYl A'lll_J~ ru L~ tJ L ,xVIl n1~ 
~ ~ ~ 

L~!ln~l_Jl_J!l'i'lJ!l'i A'lll_J~ClJ L~tJri!l'W~9~VI1n1~L~_ii!ll;!'i'l L~!lr11n1n~!ln L~ ~9 LL~'l ~'i'r11n1n~~ 

~,x~'lJ!l'lU~~ LJlYl A'lll_J~ ClJ L~ tJ LL~'l (;l1l_J ~'ltJn1~~~~~!l'lJ!l'lU~~ LllYl A'lll_J ~ ry L~ m1'W1 L~!l'r11 n1~ 
~~'IJ_ii!ll_J'i'l9'Wm'IJn'r11n1mI?lUl_JU'WYin L~!lU'WYi n_ii'ell_J'i'l L~!l_ii'ell_J'i'l(lnu'WVin L1tJ'lJ1!ltJ _ii!ll_J'i'l'll!l'l 

" 'IJ .. \J 'IJ 'IJ 'U 

ntJ'i'l~L~tJI?IVli!19!l L~!l'r11 n 1 ~ L~!l n XU LL 'IJ'IJ_ii!ll;! 'i'lU ~~ Lll Yl A'l 1l_J ~ ClJ L~ tJ ~'l'WVli! 19!1 

U~~LJlYlm1l_J~n IL~tJ 9~LL~I?I'ir;l'l~U~ 4.13 
,,"iii " 

• U~~LJlYlm1l_J~ClJL~tJ 'r11n1~L~!lnU~~LJlYlm1l_J~ryL~tJ 

• ~,x~U~~LJlYlm1l_J~ru L~tJ 'r11n1V1'WI?I~,x~U~~LllYlA'l1l_J~ru L~tJ 
'IJ ~ 'IJ ~ 
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• n tJ ~ ~ L~ tJ r;) fl 'J1l_1 ~ '1J L~ tJ vh mni1V1'Wr;)j'1 tJ~ ~ L ~tJ r;) fl'J 1l_1 ~ '1J L~tJ ~ 1 fl'J 1l_1 ~ '1J L~ tJ 

l.h~LJW11r;)1.h~n'flu hJ~h tJ fl'J1l_1~ '1J L~tJ'fl~ 1 j'ih'l lr;) ml1 m j'~1'l;S'l m m1X~u j'~ LIlYl 

fl'J1l_1~n.!L~tJ ~ri1V1'Wr;)Hii1'l~'W 

---------~--~~----llf: Lll\n"liH~nf 

f..rl' fIII'1Ui! 'II\Au r-
\J ": \'!'t1,.nlJil~~1Iu 1r---------------:o::J--.. 

l1t1i1:~~tJlllulmlJ~'V\h I 

~~~uj'~~'lrlmj'H''l1'W LiJ'WVlih~'fl ~1V1fuH'1 'Wm nJ'W~ nn tJ m j'fl'J 1l_1 ~ '1J L~ tJ1 'W'1l ~ n n1 j' 

L~'WLfli'fl'l lr;) tJ rl'fl 'WYi 1 mnJ'W~ nii 'fll_l ~ Uj'~ LIl Yl fl'J1l_1 ~ III L~ tJ 1 iX'I'l1 mH~ 'fl nu j'~ LIl Yl'lJ'fl'l ~ ~.~ 

fl'J1l_1~'1J L~tJ~1nn1j'ufu ~'l LL~~ufu LL~'l Lfli'fl'l9m LL~'J9'lvhn1n~1.J~'fl'lJ'fl'l m1l-1~'1J L~mr'Wl 
Ldmhmj'j'~uii'fll_l~~'Wmunvhn1mr;)L1mJ'W~n L~'flu'W~nii'fll_l~ Ld'flii'fll_l~flnu'W~n(1tJu¥'fltJ 

~ \J " 'lJ 'U 'U 
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ntJ'Z'l::;L~tJC'l~~1'"l'El dj'El vl1 n1 n~ 'El n ZtJ LLlJlJ-li 'Ell;j 'Z'l n tJ n 1 'i' fl 'J 1l-J ~ Cl} L ~ tJ L 'W-e) I?! n n1 'i' 

L~'WLfl1'El'l ~'J'W~~1'"l'El 'i'1tJn1'i'm1l-J~C1! L~tJL'W-e)1?!'i'1n1n~'WLfl1'El'l '"l::;LL~C'l'lr;l'lZtJ~ 4.14 

• tJ'i'::;L1lY1Lfl1'El'l~m vl1n1n~'ElntJ'i'::;L1lY1Lfl1'El'l~m 

• 'i'~~m1l-J~Cl}L~tJ vl1ri1~'WC'l'i'~~m1l-J~C1!L~tJ 

• tJ'i'::;L1lY1m1l-J~ruL~tJ vl1n1'i'L~'ElntJ'i'::;L1lY1m1l-J~ruL~tJ'1.I'El'l-e)l?!nn1n~'WLfl1'El'l 
'\J Q,I \J Q.I 

• n tJ'Z'l::; L~ tJ C'l fl'J1l-J ~ ru L~ tJ vl1 n1'i'ri1~'WC'ln tJ'Z'l ::;L~tJ C'l fl'J1l-J~ ru L~ tJ'1.I'El'ltll?!n n1'i' 
'\J Q.I \J Q.I 

L~'WLfl1'El'l ~1 m1l-J~ Cl} L~ tJtJ'i'::; LIlY1LC'ltJ'i'::;n'EllJ1tJ ~htJ fl'J1l-J~ Cl} L~ tJ'El::; hth'l lC'ltJvl1 

n1'i'~1'1~'1 1?l1l-J 'i'~~tJ'i'::;L1lY1 fl'J1l-J~ C1! L~tJ ~ri1~'WC'l H-li1'1 rX'W 

"u n 1"J~ lll.JillVl~ ulull~"JlflruI11W 

.bfu,;1 :3 
1.I f: ~M'''~Ul Qcv ~'a 'I ------------.....;:3"1~ 

nt1l1:I~DIJI"n~QCV~Ati I 

t)1?!~tJ'i'::;~'1I'1n1'i'H'I1'W dJ'Wm~ 1'"l'El ~ 1~flJH'L 'Wn1'l'1J'WVi nn tJ n1 'i'fl'J1l-J ~ C1! L~tJL 'Wtll?! n n1'i' 

fl ru1l1'V'l lC'lm::;lJ~1 fl'J1l-J ~ ru L~ tJY11'1 ~1'W'1.I'El'l L~ tJ LL'Z'l ::;fl'J1l-J~ ru L~tJY11'1 ~1'W'I1'WLLrll 'IJ tJ'i'::;n'EllJ 
.. 'II \J .., \J CV 
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Yll'1 cl11'Wf) OUl T'td 1 L1J'WntJ m'j'f)'ll~~n.J L~m.h::: UlYl'lJ'fl'1 L~tJ "iT'fl f)'l1~ ~ n.J L~m.h::: LIl Yl'11'W LLm 'lJ 

Lrim11 m'1L~'flm.h:::UlYl fI'll~~n.J L~tJ~l dj'W~ 1 LLUU fI'll ~ ~ t1J L~ mJ '1::: LIlYl1~ LL~'l~'1l'11 m 'j''j':::1J~'fl 

'fllm'j''lJ'fl'1f1'll~~n.JL~mr'W1 Lri'fll'11m'j"j':::1J-li'fll;!'i'l~'Wf)'j'unl'11mm~~~u'WYin L~'flu'WYin-li'fll;!'i'l 
Lri'fl-li 'fll;!'i'l \l nu'WYi n L1tJu~'fltJ -li'fll;!'i'l fI'll ~~ ClJ L~tJYll'1 cl11'Wf) ru1l1Y'1~ \l nu'WYin~:::\l m:n hJL1tJn H' 

1 'W~i.h~'fl~'W1 ~'fl hJ ~iJl~'flu'WYin-li'fll;!'i'lntJ m'j'f)'ll~~ t1J L~tJ 1 'Wrell?l'j'l m'j'f)ruIl1Y'1 

ntJ'i'l:::L~tJ~~iJl~'fl Lri'fll'11 nl 'j'L~ 'fl n pJ LLUU -Ii 'fll;! 'i'l 'j'1 tJ n 1 'If) 'l 1 ~ ~ n.J L ~ tJ1 'Wrell?l 'j'1 n 1 '1 

L~'WLf)1'fl'1 'i'i'l'W~iJl~'fl ntJm'j'f)'l1~~t1JL~tJ1'Wrell?lnm'1L~'WLf)1'fl'1 ~:::LL~~'1c;1'1XU~ 4.15 

• c.J~I?IJlrusn l'11m'1L~'flnU'j':::UlYlc.J~I?IJlrusn 

• 1..1 '1::: UlYl fI'll~~ t1J L~tJ l'11m'1L~'flnU'j':::UlYlfl'll~~ n.J L~tJ'lJ'fl'1rel ml f) ru1l1Y'1 

q ~o 0 ..::.I q .... 

• 'j'ltJ'i'l:::L'fltJ~fI'll~~n.J L'i'1tJ Yllmml~'W~ntJ'i'l::: L'fltJ ~f)'l1~~n.J L'i'1tJ'lJ'fl'1'fll?ln f)ruIl1Y'1 

~1 fI'll~~ ClJ L~ tJu'j':::LIlYl1~u'j':::n'flu1u cl1'ltJ fI'll~~n.J L~tJ'fl::: 1'1th'1 

, 
4.2.1 .3 'i'i'l 'Wu'WYi noli 'fl ~ 'i'l n tJ 'i'l::: L ~ tJ ~ ~ 'WYl 'W ~'1 ~ :::1..1 '1::: n 'flU 11..1 cl1'l tJ 1..1 '1::: LIlYl 'lJ'fl'1 ~ 'WYl'W 

'IJ' , 

~1'11~L~tJ'l-li'fl'1nULf)1'fl'19m t~tJl'11m'1LLU'1LtI'W 2 'i'i'l'W~~n1 ~'fl ~'W'Vl'WL~tJt'flm'i'1 LL'i'l::: ~'W'Vl'W 
m'j'c.J~1?I t~tJ~'WYl'Wn1'j'c.J~1?I ~:::u'j':::n'flu1ucl1'ltJ r111''i'1~Yll'1I?1N r11LLN'11'WYll'1I?1N r111''i'1~ , , , 



iill,jil~U'l1U 

"\,;\>1 3 
Itm· '1 -------------'3"· 

m.l"I., ,\l1 :!OJ 
lJ 'J: ' Il " 'H~h) r~r' 'J '1 ---------3". 

loll: nmhnl\1 l':I1Hl',.j\ ft ct El ,., n ::::1 
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)Q • ltll I itt. ,I 

1'(9l~1..h:;~~An1~Hf~1t.l LLJt.l~ih~ 'fl~1~ fuH1 t.ln1 nJt.lVi n rXt.lY)t.l(;] 1~1~ n 1i'1'l1J.J L~ tJ'lif'fl~ flU 

L ~ i 'fl ~ 9' n ~ L I'l tJ n 'fl t.l n 1 ~ U t.l Vi n ~ 1 tJ n 1 ~ rX t.l Yl t.l ~ 1'fl A 11-D' r.i 1 tJ ~ 'fl tJ 'lJ 'fl ~ LL (;] f\ :; ~ '.1 if 'fl rX t.l Yl t.l ~ 1 'fl . , 

A1Hfr.i1tJ~n~1'lJ.J1if1~rXt.l rX'fl~Yhn1ni1~t.l1'l U1MYl h~~1t.l ~tl'ltJ~1t.l LLf\:;U~:;LllYlL~i'fl~9'm 

n'flt.l Ln'fl vi 1 n1 H~'fl nL~ ~'"l LL~'l 9~ vi 1 n1 n:;~ n tJ f\:; L~ tJ I'l ~'fl tJ'lJ'fl~ LL(;] f\:;U~:; LllYl rXt.lY)t.l~1'fl 

A1 Hfr.i1tJ (;]'fl hJ Ll'ltJntJ n1~rXt.lYlt.l~1m1tJn1~A1 Hfr.i1tJ~'"l:;n n1~~~if'flJ.Jf\ 1 ml'ltJ-e)(9l L t.l~'"l1n . ~ 

rXt.lY)t.lL~ tJ L'fl n 1 ~ LLf\:; A11' ~ ~Yl1~ (9l ~~ '"l:; ~ n ri1~t.l1'l LI'l tJ ~ ~ (9lf( ru"i'l~ L~i'fl~9' n ~U~:; Lll Yl,xt.l1 

~ 1 J.J1 ~r1 ~ ~ (9lLrX LLf\:; A 1 LLnL 'lJ~ 1 t.l'"l:; r1 n ri 1~t.l1'l LI'l tJ 'fl1 n1 ~'lJ'fl~~ 1t.lLLnL 'lJ'lJ 'fl ~ LL(;] f\:; ~ ~ (9lf( ru"i'l~ 
~ 

Lli'1i'fl~9'mU~:;LllYl,xt.l1~1J.J1~r1 ~~ (9l1cl1 ~'lt.l~'lif'fl rXt.lY)t.l~1'fl A1 Hr.i1tJ~t.l1~ L ~~'fl n~1J.J1~r1vi1 

n1~ri1~t.l1'l n tJ f\:; L~tJ I'l~'fl tJ'lJ'fl~ LL(;] f\ :;~'lif'fllcl1 (9l1 J.J rXt.lYlt.l~1'fl A 11-D'r.i1 tJ~ Ln 1'l~t.l'"l1~ 1 t.lLL(;] ~:; . 
Lli'1i'fl~9'm Ln'flvi1n1n:;uif'flJ.J~'"lt.lfl~unvi1n1ml'ltJJ.Jut.lVin L~'flut.lVinif'flJ.J~ Ln'flif'flJ.J~r1nut.lYin 

'Ii \J 'Ii 'lJ 'U '1..1 

L~tJU~'fltJ if'flJ.J~'lJ'fl~~tl'ltJ~1t.l~r1nut.lVin'"l:;r1 m:n lu L~tJn Hf1 t.lWW1'"l'fl~t.l1 (;]'fllu 
~ ~ ~ 

, 
~1tJ~:;L~tJl'lrXt.lYlt.l '"l:;LL~I'l~cK~~UYl4.16 . ~ 
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• U111Vl vhn1n~'elnu111Vl~~'il,.:ml1H'-lI'W 

• LN-ll'W '\'l1n1n~'ilnLN-ll'W~~'il-ln11H'-lI'W 

• ~'ll'1t1-l1'W '\'l1n1n~'iln~'ll'1t1-l1'W~~'il'ln11H'-lI'W 

• lh:::LJlVlLfi';!'il-l9m '\'l1n1n~'ilnth:::L!lVlLfl;l'il-l9m~iX'il-ln11H'-lI'W 

• lh:::LJlVl iX'WVl'W '\'l1n1 n~'il mh:::LJlVl iX'WVl'W~ ~'il-l n11'\'l1n11fh~'W(;1 ntlf'l::: L~ tI (;1 iX'WVl'W q. • 

4.2.2 

filU101 OEE 

"hi" I 3 
t"".I'----------'03 "",""U rl ---------3 

,.tD.!n" 3 lu,1uh IJOI'ld/2«OS 3 n:"h I 3 
" ~.~·CII,!j 3 

~'Y1\1\I'InCl,1",IIQ'U II \\U~tJ 
I Hf\-ilJft'H:-:''I.I (loadfndTrne) r- ,m' 

~vallabi5ty Losses nu r- un' 

~"mA"H ,.1Iu (Oper8tinoTlfT1e) r- \In 

Production ""lft~nf('l\2JOll'llll"'lQIII r- mha 

Idea.! Rate u~l~-=int r- ~\.h~/tlu. 
Ideal Production r- mntl 

Performance lO$se'J Unit r- l'I\htl 

Pl!rformancelosses Trne r- \.m; 

Actual Prodution Rate r- ~\\ntl/tllJ. 
Total Re)Ktlosses Unit r- ~\.ntl 

ReJect loss~ Tune r- U,\'1 

Rework losses Untt r- \\\J~tI 
Relect losses TtITM! r-\In' 

tJlI~"r- Vl\htl 
Avalabity Rat. r-,', 

Performance Effidenc:; r- %. 

QI.i~t.,. Rt!te r- % 

OEE r-'!o 

.,,' I 

I r----------3-,~ I'." ~ R.mov. I 

I'·'" 1 ···1 

=-=:::::::::~ 

f I \\.,.1 
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t)(;1~lh:;~-lAn'l11-if-l1tJ L'L1tJVlih~'el~1V1Jul-ntJn'l1utJ'Yinii'ell;jflr;l1-l1L~'fn.J1l-J1A1tJ'nuA1 OEE 

1.h:;~ 1'l11-l L1fl1 n1 1e-J ~ (;1 L(1l tJ n'eltJ"'; 1 n11UtJ-Yi nii'ell-J fl n tJ fl:; L~ tJ (1l L ~'el1l1l-J1 A1tJ1 CUA 1 OEE 
" 

1I 0 II J IV ..::11..::0. .l' 1.1 1 .4 ~ II 

9:;(;1'el-lVl1n'ln:;U'lJ'ell-Jfl'lJ'el-l LA1'el-l9nmfl:;11tJfl:;L'eltJ(1ln'l1C·Jfl (;1 LU'el-l (;1tJn'eltJ '1!-llh:;n'elu bU (1l1tJ . " 
u1~'Vl LN-l1tJ VI\,htJ-l1tJ LA1'el-l9m .rtJ~c.J~(;1 'l11-lL1fl1c.J~(;1 LLfl:;c.J~(;1.rlCU-n~"';1n'l1c.J~(;1 VI~-l91n 

~"';1 n'ln;1V1tJ(1lii'ell-J fl Ln'el-l ~tJLL~1 ~-l"';1n1n:;uii'ell-Jfll tJ~1tJ'lJ'el-l n11c.J ~ (;191-l ~-llh:;n'elulu 
'!J , " 

, 
dI 0 ....... .o:t '-' 11 11 

Reject LLtJnntJ'el1n11 LLfl:; Rework LLtJnntJ'el1n11 Ll-J'el'Vl1n11utJ'Vln'lJ'ell;jflA1UmtJLLfl1 

LUnLml-J9:;"';1n'l1A1tJ1CUii'ell;jfl OEE LLfl:;ii'ell;jflA11l-J~'1J L~tJl1h-l11 ~ Ln'elm19~'elU~1UtJ-Yi n 

ii'el)..jfl Amtl1tJLL~1 n"';1 n'l1n mll-JutJ-Yi n L~'elUtJ-Yi nii'ell-Jfl Ln'elii'ell-Jfl C1nutJ-Yi nL1-tJU~'eltJ ii'ell-Jfl~ 
~ ~ ~ ~ ~ ~ 

, 
Ln'el"';1n'ln~'eln n11utJ-Yinii'ell-Jfl OEE Vlir19'el n11utJ-Yinii'el)..jfl OEE 

" " 

• u1~'Vl "';1n'ln~'elnu1~'Vl~~'el-ln'l11-if-l1tJ 

• LN-l1tJ "';1n'ln~'elnL1-l-l1tJ~~'el..jn'l11-if-l1tJ 

• Vlt.htJ-l1tJ "';1n'ln~'elnVlt.htJ-l1tJ~~'el-ln'l11-if-l'ltJ 

• LA1'el-l9m "';1n'ln~'elnLA1'el-l9m~~'el-ln'l11-if..j'ltJ 

, 
_ ....... r 0 dI ClIo....... .,-A:II 1.1 ....... ...",. II 

• c.Jfl(;1llCU"Vl 'Vl'ln'lnfl'elnc.Jfl(;1llCU"Vl'Vl(;1'el-ln'l1utJ'Vln'lJ'ell;jfl 

• Avai lability Loss ''';'In'ln~'elnmn'l1 LLfl:;1:;'LJL1fl1~~'1JL~tJ (mY!) 

• Reject "';1n'ln~'elnmn'l1'lJ'el-lL~tJ LLfl:;1:;'LJ~'ltJ1tJ~~'1JL~tJ 

• Rework "';1n'l1L~'elnmn'lN'ltJLLnt'lJ LLfl:;1:;U~1tJ1tJ-l1tJLLnt'lJ , 

• L1fl'lJUll'l1:;-l'ltJ (Loading Time) ''';'In'l11:;'LJL'Ifl1JUll11:;-l'ltJ (tJ'lY!) 

• Ava ilability Loss 11l-J hJnLml-J"';'ln'l1A'ltJ1cul~ 

• Production ~A'I11~nnwhJiJLA1'el-lVltJ(1l hJnLn1)..j"';'ln'l1A'ltJ1cul~ , 

• Ideal Rate LA1'el-l9m LunLml-J"';'ln'ln:;ulm(1ltJ~'l-l~-l9'lnLA1'el-l9m~1-ntJn'l1 , 
, 

_ _ ........... 0 _ 

c.J fl (;1 LLfl:; c.J fl (;1ll CU"Vl'Vl'Vl'l n'l1c.J fl (;1 
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• Performance Losses Unit hJmnnJ';i1n1J~1'W'Jru1,x 

• Actual Production Rate ttJnLnnJ'vi1n1J~1'W'Jru1,x 

• Total Reject Losses Unit 'h.hLLnnJViln1J~1'W'Jru1,x 

• Total Reject Losses Time Unit h.hLlm:iJViln1J~1'W'Jru1,x 

• Total Rework Losses Unit tumm:iJViln1J~1'W'Jru1,x 

• Availability Rate tunLm:iJ'Yl1n1J~1'W'Jru1,x 

• Performance Efficiency tumm:iJViln1J~1'W'Jru1,x 

• Quality Rate tunLm:iJViln1J~1'W'Jru1,x 

• ... ,," ~ -- -~:--------. -------- ([JI§:[RJ 

·\,;,,1 Oil 
{"". 1 Oil 

'U1I"" 1 Oil 
\~D~ lllJ':!,u\j 3 t1~ 

t1f:'Lflm"lD~!nt' I 3 
LJllhn!MI iJ 

l.If:\f""uhl.~l'·.1IR\.I'I\lLnCltllmn iJ 
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~ 1 'W 'J ru Vlll-J ~ A 1 A'J 1l-J ~ ru L ~ tJ [;11l-J LLlJ lJ ~ 1 ~ '1l ~ 'lJ '1l ~ ~ 1 'W "i ~ tJ L (?) tJ ri '1l 'W Vi 1 n 1 ~ 11 'W Vi n.jJ '1ll-J ~ 
'IJ 'lJ QI 'lJ 

~ J,J ...J.J tJ IIV ...J ..... 0 ~ J,J 0 '" 

n tJ ~::; L'1l tJ (?) [;1'WVl'W 'VlLn tJ 'J'lJ '1l~ n lJ LA ~'1l ~ '"l n ~[;11l-J lllJ lJ'"ll ~'1l~ 'W'W '"l::; [;1 '1l~ 'Vll n 1 ~~::;1J'lJ '1l J;j ~ 'lJ '1l~ 

Lfi'4'1l~~nnn'1l~rX'Wri'1l'W ~~lh::;n'1llJhJ,ihtJ lJ11i'Vl h~~I'W VIt,htJ~I'W rX'W'Vl'Wlh::;~IL~'1l'W lh::;LIl'Vl , 

rX'W'Vl'Wmn,J~[;1 '"l::;lh::;n'1llJhJ~htJ Alt)~(?)'Vll~[;1N A1LLN~I'W'Vll~[;1N Alt)~(?)'Vll~~'1ll-J A1LLN~I'W , , , 

'Vl1~~'1ll-J Al~lfl1~ruULIlA A1L~'1ll-JnA1LA1'1l~~m Al"li'1ll-JLL'l!l-JLL~::;thNfm~n A1l'J!I'1lUnmJ 
" " 

• lJ111'Vl Vilmn~'1lnlJ111'Vl~rX'1l~m~H'~I'W 

• h~~I'W Vilmn~'1lnLN~I'W~rX'1l~m~H'~I'W 

• Vltl'JtJ~I'W Vilmn~'1lnVlt.htJ~I'W~rX'1l~m~H'~I'W 

.J IV 0 ..:!I oJ ..... .,J'" ..... ...::I S; 

• LA~'1l~'"lm 'Vl1mn~'1lmm'1l~'"lm'Vl[;1'1l~m~lJ'W'Vln'lJ'1lJ;j~ 

• U~::;l1l'Vl rX'W'Vl'W Vilmn~'1lnU~::;l1l'Vl rX'W'Vl'W~ rX'1l~ m~11'WVin AI H'r.iltJ , , 
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4.2 .3.1 ~'"l'UU)'::;mfle.Jfl OEE 

.... ~~. orr - - - - - -~--- F1f5 rv1 
- - ." ,., .• , l::..J 1.':_,~ 

il"lUNil OEE 

"hi" 1 :::oJ 

\"".1 :::oJ 
\\\lHlf"'l\.l 1 iJ 
,.I.,~r.. 1 :::oJ 
,,6,",,-.; 1 :::oJ 

!I"".,~,".lu \1 100,olSI2'lOS:=oJ n,I.,' 102,1)5/2005 :=oJ 
n:.hl_ :=oJ 

nl),rJ Vl e.Jflnlj'~1 bil'Unl),'lJ'el-.l bfl;l'el-.l9mvi'el1u lVlml'el'UYi1 nlj'u)'::;m fl e.Jfl,x'U 9 ::;IX'el-.lYi1nln::;1.,J 

iJ'el).Jfl'lJ'el-.lbf11'el-.l9nHd'el-.lIX'Uri'el'U ~-.luj'::;n'elu1ut1htJ U1MYl IN-.l1'U 'v11l'"ltJ-.l1'U ntJfl:;b~tJVl 
~ 

J <V _ V r, ........J <1:10 ..::. v ..J 0 0 1.1 J' 1/ !:.. 
bA)''el-.l9 m e.J fllMl ru"Yl 'l! '"l-.l '"l'U Yl e.J fl i?l bbfl::;n::; e.J fl i?l 'v1fl-.l91 n Yl Yl1 n1 m1 'v1'UVl'lJ 'el).J fl bU'el-.l i?l 'UYl-.l 

~ 

... '" ntJfl::;b 'eltJ Vl'v1'U19'el 

bb~Vl-.l~-.l),U~ 4.19 
\J 
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• Performance Efficiency hJnbnnn11n11~1'W'Jru11X(;11l-J-ii'Ell-J~~nTltl'Wr?lH 
" 

• Quality Rate hhuml-JYiln11~1'W'Jru11X(;11l-J-ii'Ell-J~~nlV1'Wr?lH 
'IJ 
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,c::,j '" .oJ 0 dA .. I I .c:oI '" 
'i'1t1~:::b'Eltl~~'W19'El b~'El'Vlln1H~'Eln n1j'uj':::WJ~I:.J~ l;!~f11f1r:Jl~~CbIb~tI ~'W19'El nlj' 

Uj':::~r:J~I:.J~ ~~~If1r:Jl~~rub~tI 9:::bb~~'1tK . .:Jj'U~ 4.20 
'lJ \J IV 'IJ 
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• l;jfl fh A'YllJ~'1J L~tl Lth.,l~')'W~hhLLn'l'lJr11n1),~l'w')rul ~ Ll?)tl~llJ1nH~'fln~l;jfl fh 

A,)llJ ~'1J L~tl LLtlm1 tln1),~l m~ 1i1i'~1 LLr;lfl:;ntln1 )'~l;jfl f11 A'"lllJ ~ C1J L~tl LlJ'WLvh 1 I?) 

91 n~ LL~ l?)~lJ 1-ih~ rX'W~~V1lJ 1?),x'W dj'W~,)'W'lJ'fl~V1ii19'fl r;l1~ l~~ V1lJ 1?)'lJ'fl ~ hh LLmlJ~r.r 1?)r11 

~'W L~'fll~YlnlJn~nJ LLlJlJV1ii19'fl t)(;Im.h:;~~fln1)'H'~l'W LLfl:;ntlfl:;L~tll?)V1ii19'fl 
~ , 



" 
5.1 

iI'..::!II <C::Io 4-0' V I 

~~~~~~~1~~~~U~~~~~~~1~ " .... 

col 
'U'VI'VI 5 

u111~C?1~~rh~1~m~~~~,",f~~dj~u1M~C,J~~m::;Ln~~i-I~~m1yjLu~fsDL~~i?l LL~::;~1-~ 1 

1'Yhu~fsDL~~i?l LL'lA~LLm~~~1.h::;L~p\1~~ A~ u111~ m::;Ln~~m::;~11~1~~ ~1n!1l u111mlnri~~~ 
" 

~u~rh~mn 9~.yhmmJ~~~h~~1umdju~1,rn~1~1i-1n) LL~::;.yhm~ri~~~h~~1ulmJ~~i-I~!1l 

4 h~~1U A~ 

C,J~~.nru-vl~~~u111~LLu~~~mLl~ 2 U~::;L1l~i-I~n A~ 

1. ~~A1i-1~~,",1 nnC,J~~~h~~1U'M::;ul t~~~1~v1~~~ LL~::; tN~1~~1U1~ t!1l~~~A11~ 
" " 

1.1 i-I~~mLLUU~~U u~::;n~u1uJh~~~A1 i-I~~m~~~~ LL~::;i-I~~m~'hh 

1.2 i-I~~,",1LLUUL1-~U u~::;n~u1uri1~~~UA1 i-I~~,",11~~11 t~,",~1~~,"" t~t~L~fu 

LL~::; 1~Vi~LU~f , 

~~mLl~ 2 U~::;L1l~t1~~ A~ 

2.1 ~1C,J,r~ u~::;n~u1uri1~~~~A1 ~mf~u~f!1l LL~::;1~~1 

2.2 ~1L~!1l1~ u~::;n~u1uri1~~~uA1 ~~1f~u~f!1l LL~::;1~~::;LL~~ 
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~~~'J'tm1nJ~I'ILLr1:::n1~'lJ1tJ~'U~!h'lJ'El'llJ1-~Yl ru U~~U'UJ'U iJ~~~'J'U'lJ'El'lm:::L~'El'lJ-J'I , , 

V1~'1 fl1 LiI'U't1'U~lJ~V1ii'l ~'El'lr1'1J-J1 ~'El ~1 t,Jl1'1 LLr1 :::~1 L~ (f11'U LLr1:::~ ~Yf1tJ ~'El~'Ufh n~J-J~'U1 t~tJ 

~~~'J'Un1~'lJ1tJ~'Ufh'lJ'El'llJ1-~YlJl1tJ1'UtJ 2007 LL~~'1~'1~U~ 5.2 
\I 

",tr~f'I1. 73% 
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~l1L~ ~lA.l~L~;:w~~~,;:w 1A.,fl-tn. ~~IT.f1.L~~Lk\-tn.~LU~~f1.r·:m~~~', S·S ~f11 
~ , 

t! ~~ IULUUf1.l1 n t!~~IULUUf1.l1n 

I I 

t!l!Il!ItilLUUf1.l1n L!;If1. ~ t',S!~Uf1.l1 n L!;If1. \i o.,S!I!!n.t~ 

I I I 
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1 1 I I 1 I I '----1.-------' 1 
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:tln 15 ~I1 Uf1.l1 n . ' • • ~ • - ~ .• ~ • ~ .. ~ :t!n I9Ltl"HUntp ~t!n rt!! utld tntf! L f1. m~\uf1.l1 n 

I I 1 1 I I I I I 
CoL t 19 t 1!Jf1.1!I~\' . 

CoLftL~f1.LC-c-!l C- tl ~L\f1.Lg.H'l t' tt! IIU\f1.UH1. ! 1t.~H!f1.LI'H1 ! LlU rt11 L(:l • - I9Lt!I5H UI1L(:l • t!1!!",IULUn.tf! 
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I I 1 1 I I I I I 
I 

HUI9S-~HU rt!! U 

Ii 
(f1.L~~Lk\-tn.~LUf1. tf1.,.[on.~ L~~~ ~~ ~",lflrtlt:f1.L~~ Lk\-tn.~LU ~~mm) S·S ~f11~~ ~~ ~" ~ 11 L~ ~lA.l.j;1L~;:w~~~,;:~u 1A.,fl-tn. ~~IT.f1.L~~Lk\-tn.~LU ~~n.m' f11 

'" " I " 
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.. .... .. 
m::;u'J'Wn1n,J~[;l~~n1 fl!l 

1. m::;U'J'Wn1di:.J~[;lb~!lm::;bd!l'l ~~'Ifl1, ~li:.JU'l bb~::; ~lb'\Al~l'W m::;u'J'Wn1d~'"l::;dJ'W 

i:.J~~ U~'J9'1vlln1di:.J~~1~\~hn'WI~htJ~1 n~lmU'W'lJ!l'lm~'J (Slurry) vlln1dUtUfl'J1W.n~.n'W'lJ!l'l 

Slurry ~'JtJ~l b~!l1~fl'Jl~b.n~.n'W'lJ!l'l Slurry 1~m~~~!l'ln1nb~'J9'1vlln1d~'I Slurry b.nlhn'W 

'Ell'1[;l::;bmN~'I~~~ 4 'Ell'1 L~tJJlltJ1'W'Ell'1[;l::;Um'lbblPi~::;'Ell'1'"l::;n~n[;l::;bbnN~vll~Ul~1'Wn1d~n 
\J 

b~!lrr[;ln ~U bb~::;U~!ltJ1,x~11~~~!l~[;l::;bbnN!l!ln1u b~!l b~!lrr[;ln~u~'W1u;i~u'W~ n[;l::;unN bb~'Jri , '" 
'"l::;nn'\All~'W1u-nu;i~nU~1~n~m~~nflf'l L~tJ'Ell'1[;l::;bbnN~'I 4 'Ell'1'"l::;vll~Ul~~mtru::;b~mn'W 

" 
A!l 'i:m~!lrr[;ln~U'"lln Slurry m-nu;i~U'W~l~n~~l~ ~1~n~~1~ri'"l::;'iJ.lb~!lrr[;ln~'I~~~1U~~ , , 

u'W~mw~n ~mW~n'"l::;vlln1d~'J'Wb~!l1m~fl'Jl~~'Wl[;l1~~~!l'ln1d (fl'Jl~~'Wl~'W!l~nU9l'W'J'W 
d!lU~~~'W) ~~'I'"lln1~ fl'Jl~~'Wl [;ll~~ ~!l'ln1dri'"l::;vlln1d~'I b~!lm::;bd!l'l bUtJn 1u~~ 1,x1~ , 

'lJ'Wl~ fl'Jl~ nrJl'1 bb~::;fl'Jl~tJ1'J bb~'J9'1'iJ.l1u~'Wdu1m~du1l'1 m~~ril~'W~ vlln1d~'Im::;Ld!l'l 
" " 

! 
'.uo...,.'" ,'., .::.;,:, .... , .• :;;; ..... 

I I ., 

Hatschek 

'" " .. " ~ "'. t ... ",. , 
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11 I '" I 11 
411 ~ Q" dI dI'l!.l dI.o::=I I dI'l'" dI 

LI'l~'f)U~U'W~'J'lI'f),m~::;LU'f)'l L'V'l'f) ,Vim::; LU'f)'ll-J l'l'Jll-JY1'WY11'W(;I'f)~1l1'J::;'f)In1P! LL~::;L~'f) ,Vlm::;LU'f)'l 

~mtJn1~1-if'lI'W~m'J'Wl'Wmn~'W tt'ltJm::;U'J't.mllLl'l~'f)U~9::;'t11nl~~~(;Itt'ltJ1-ifLl'li'f)'l Coating 
q 

Machine ~'l~~'W(;I'f)'Wn1~~~(;IVI~n1 ~'f) 't11I'l'Jll-J~::;'f)lt'1~hVl~I'l1'f)'lm::;Ld'f)'lL~'f)1~hj~LP!'Ii&it'l 

mju1L'Jru~hVl~1 't11m~1~l'l'Jll-J~'f)'WnU~'JVI~lm::;Ld'f)'l L~'f)1~n~::;Ld'f)'l~l'l'Jll-J~'f)'W~LVlm::;~l-J 
'IJ 

o _ dI _ ",.c::i 0 ...:!iI <Q. J' '" ~.J '" 0 '1 "'-;:j !.I t; 11 

~lmUmlLl'l~'f)U~'J LL~'J9'lY11n1ILI'l~'f)U~'J m::;LU'f)'lt'l'JtJ~Y1 (;I'f)'ln1~ Y11 ,VI~ LLVI'l t'I'JtJ I'l'Jlm'f)'W 

LL~ ::;'t111 ~Li1'W~'l ~htJ 'f)1n1P! Li1'W LL~::;mn1p!Dnl-J t'll L~~9 LL~'J9'l't11n1ILL~ 1'l~'f)m'J9~'f)U~~ 

I'lru1l1~ L~'f)'t11n1~'lI1tJ(J]'f) h.1 tt'lmU'll'f)'lm::;U'J'Wm~LI'l~'f)U~ LL~ t'I'l ~'l~U 5.5 
q 'IJ 'IJ 

SURFACE 
FEED IN OVEN 

CLEANING 
Coating OVEN COOLING ZONE FEED OUT 

~ y 

~U 5.6 
" 



9 1 

, 
5.3 

.:\I _ 0 _ .r:::to 

LA~'fl'l9nm~:;n1~'ln1nJ~(;l 

LN'l1,.m(;]~:;LN'l1'W'lJ'fl'llJ1';'Vl m:;Ln'fl'lm:;~11~1 'VltJ "hnVl 9:;iJ~1'W'J'W'lJ'fl'l LA1'fl'l9m 

LL~:;nl~'ln1nJ~(;l'lJ'fl'lLA1'fl'l9mLL(;]~:;LA1'fl'lLL(;ln(;]1'ln'WhJ LVltJLA1'fl'l Hatschek LL~Vl'l~'l(;lln'l 
" , 
~.:II , cv q 

'Vl 5.1 LL~:; LA~'fl'l Coating Machine LL~Vl'lVl'l(;ll~l'l'Vl 5.2 

" , 
-=I 0 .odI..... 0 cv .0::10. .d/ ..... 

(;lln'l'Vl 5.1 LL~Vl'l91'W'J'WLA~'fl'l9m Hatschek LL~:;n1~'ln1nJ~(;l'lJ'fl'lLA~'fl'l9m Hatschek 'lJ'fl'l 

LL(;]~:;L~'l'll'W 

Hatschek 1 54,520 

Hatschek 2 54,520 

Hatschek 3 125,650 

Hatschek 4 125,650 

Hatschek 5 125,650 

Hatschek 1 54,520 

Hatschek 2 125,650 

Hatschek 3 125,650 

Hatschek 4 125,650 

Hatschek 5 125,650 

Hatschek 1 54,520 

Hatschek 2 54,520 

Hatschek 3 125,650 

Hatschek 4 125,650 

Hatschek 1 176,500 
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" , q o.odl .., 0 CLo' ~ .dI tV 

(W)n~Vl 5.2 bVMWn'i.!"lUbA~tl~"'1m Coating Machine bb~~n1~Nn1nH'H'l'lJtl~bA~tl~ "'1 m 

Coating Machine "JJtl~bb(;]~~LN~IU 

Coating Machine 1 72,825 

Coating Machine 2 72,825 

Coating Machine 3 145,650 

Coating Machine 4 145,650 

Coating Machine 5 145,650 

Coating Machine 1 72,825 

Coating Machine 2 145,650 

Coating Machine 3 145,650 

Coating Machine 4 145,650 

Coating Machine 5 145,650 

Coating Machine 1 145,650 

Coating Machine 2 145,650 

Coating Machine 3 145,650 

Coating Machine 4 145,650 

Coating Machine 1 145,650 

Coating Machine 2 145,650 

b~~IU~ b~tlnl-J1y'hnnw~m~nm ~ bbUUr.ll~'fl~ b~'fl';j bAn~i~I~~ ~h A'Jl~~ C1J b~tJ"JJ'fl~ 

m~u'JUn1nJ~(;l LV1tJH'bbU'JVll~fllU~~ ~Vlfi~~LV1m'J~"JJ'fl~bA1tl~~m A'fl b~~lu~~~u1- "JJ'fl~ , 

.., 
... .. 

5.4.1.1 bb~Un~~(;lm~bU'fl'i 1 
... J' 

5.4 .1.2 bb~Un~~(;lm~bU'fl'i 2 



" ~ .. 
5.4 .1.3 bbC-J'iJnC-J~l'1m~bU'il'l 3 

5.4.1.4 bbC-J'iJnC-J~l'1bA~'ilU~ 1 

bA1'il'l9m bb~~Uj':::bllYl'lJ'il'lbA1'fl'l9m~bbl'1n~1'ln'iJhj t(MJrJj'1t1~:::b~t1~ r;1'l~ 
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5.4.3.1 bbC-J'iJnC-J~l'1m:::brl'il'l 1 uj':::n'ilU1Uv11t1bA1'il'l9mUj':::bllYl Hatschek ~1'iJ1'iJ 2 

bA1'il'l t~t1uj':::n'ilU1Uv11t1 r;1'l~ 
, .. 

5.4.3.1 .1 bAj''il'l Hatschek 1 
, .. 

5.4.3.1.2 bAj''il'l Hatschek 2 

.. J' . I 1. I " .oJ ~ • 1 0 5.4.3.2 bbC-J'iJnC-J~l'1m:::bU'il'l 2 uj':::n'ilU uVl1t1bAj''il'l'"lmuj':::bllYl Hatschek '"l1'iJ1'iJ 2 

bA1'il'l t~t1uj':::n'ilU1Uv11t1 r;1'l~ 
, 

5.4.3.2.1 bAJ'il'l Hatschek 3 
, .. 

5.4.3.2.2 bA)''il'l Hatschek 4 

5.4.3.3 bbC-J'iJnC-J~l'1m:::brl'il'l 3 uj':::n'ilU1Uv11t1bA1'il'l9mUj':::bllYl Hatschek ~1'iJ1'iJ 1 

.oJ 'i' • I 1. I " ~ .:; 
bAj''il'l IVltluj':::n'ilU u~1t1 Vl'l'iJ 

.oJ 
5.4.3.3.1 bAj''il'l Hatschek 5 

5.4.3.4 bbC-J'iJnC-J~l'1bA~'ilU~ 1 uj':::n'ilU1Uv11t1bA1'il'l9mUj':::bllYl Coating Machine 

~1'iJ1'iJ 3 bA1'il'l t~t1uj':::n'ilU1Uv11t1 r;1'l~ 
5.4.3.4.1 bA1'il'l Coating Machine 1 

5.4.3.4.2 bA1'il'l Coating Machine 2 

5.4.3.4.3 bA1'il'l Coating Machine 3 

5.4.3.5 bbC-J'iJnC-J~l'1bA~'ilU~ 1 uj':::n'ilU1Uv11t1bA1'il'l9mUj':::bllYl Coating Machine 

o .oJ 'i'.1 1. 1" ~ .:; 
'"l1'iJ1'iJ 2 bAj''il'l IVltluj':::n'ilU uVl1t1 Vl'l'iJ 

5.4.3.5.1 bA1'il'l Coating Machine 4 

5.4.3.5.2 bA1'il'l Coating Machine 5 
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Lri;l'el'l~m 2 tJ~:::LJl'Yl'j..\~n1 ;'lLri';l'el'l~nnL~~:::tJ~:::LJl'Yln~1lJ1~n'v1r1n1~~~I'l~hJ~1'j..\1m.J~l'lnru-n 

~1 L~~~tJl~ LLl'ln ~1'l nultJ t~rJ~~1rJ~:::L~rJ~ vl'l;1 
'IJ 

" ... , 
5.4.4.1.1 m:::LU'el'l~'elUfI'lJ1'l RT 120 

" x , 
5.4.4.1.2 m:::LU'el'l~'elUfI'lJ1'l RT 150 

\J 

" ... ..., 
5.4.4.1.3 m:::LU'el'lVm.n'lJ1'l PM 

5.4.4.2 Lfl1'el'l~mtJ~:::LJl'Yl Coating Machine ~1lJ1~n'v11m~~~I'l~u~11~ 3 'DD~ A'el 

5.4.4.2.1 m:::Ln'el'l~'elU~~ RT 120 
" 

5.4.4.2.2 m:::Ln'el'l~'elU~~ RT 150 
" 

X ... , ... 
5.4.4.2.3 m:::LU'el'l~'elU'V'InJ1~ PM 

" """ qo..... __ .0::::.1 

~~I'll-Jm~'lm~~~I'l~'lU 
, 

5.4.5.1 ri1~'lm~~~I'lLfl1'el'l Hatschek 1 

J' I 0..... """ I 

5.4.5.1.1 m:::LU'el'l~'elU~'lJ1'l RT 120 m~'lmm~I'l~'l~~ 1,020 'j..\U'lrJ/'Dl-J . 

, 0..., _ ~ 

5.4.5.2 m~'lm~~~I'lLfI~'el'l Hatschek 2 

, o !IV _ dI 

5.4.5.3 m~'lm~~~I'lLfI~'el'l Hatschek 3 

J' I 0 IV """ I 

5.4.5.3.1 m:::LU'el'l~'elU~'lJ1'l RT 120 m~'lm~~~I'l~'l~~ 2,350 'j..\U'lrJ/'Dl-J. 

" 
5.4.5.3.2 m:::LU'el'l~'elU~'lJ1'l RT 150 ri1~'lm~~~I'l~'l~~ 1,886 ml'lrJ/'Dl-J. 

" " . 
" 5.4.5.3.3 m:::Lu'el'l'V'l1~1'lJ1'l PM ri1~'lm~~~I'l~'l~~ 3,678 'l.-nl'lrJ/'Dl-J. 

'IJ • 

, 
5.4.5.4 ri1~'lm~~~I'lLfl1'el'l Hatschek 4 

" 
5.4.5.4.1 m:::LU'el'l~'elU~'lJ1'l RT 120 ri1~'lm~~~I'l~'l~~ 2,350 wibrJ/'Dl-J. 

" " . 
J' I 0..... """ I 

5.4.5.4.2 m:::LU'el'l~'elU~'lJ1'l RT 150 m~'lmm~I'l~'l~~ 1,886 'j..\U'lW'Dl-J . 



, 
o !IV .q ell 

5.4.5.5 n1~'in15'~~(P)Lfl5''El'i Hatschek 5 

j' I O......q I 

5.4.5.5.1 m:;LU'El'i~'El'W'!J'lJ1'd RT 120 n1~'in15'~~(p)~'i~(1) 2,350 'I"I'W'dtJ /'1!l.J . 
.., 

dI I 0 cv.q I 

5.4.5.5.2 m:;LU'El'i~'El'W'!J'lJ1'd RT 150 n1~'in15'~~(p)~'i~i?1 1,886 'I"I'W'dt.il'1!l.J. 

o _ CIt, d/ 
5.4.5.6 n1~'in15'~~(P)Lfl5''El'i Coating Machine 1 

5.4.5.6.1 m:;Ln'El'i~'El'W~~ RT 120 n1~'in15'~~(p)~'i~(1) 1,362 m . .htJ/'1!l.J. 
\J \J , 

J' I"""" 0 v..:. I 

5.4.5.6 .2 m:;LU'El'i~'El'W'!J~ RT 150 n1"Nn1m~(p)~'i~(1) 1 ,092 'I"I'W'dtJ/'1!l.J. 

5.4.5.6.3 m:;Ln'El'iYt1lJ1~ PM n1~'in15'~~(p)~'i~(1) 2,132 m,ht.il'1!l.J. 
\J , 

, 
0..... .q QI 

5.4.5.7 n1~'in15'~~(P)Lfl5''El'i Coating Machine 2 
J' I q 0 _ -. I 

5.4.5 .7.1 m:;LU'El'i~'El'W'!J~ RT 120 n1~'in15'~~(p)~'i~(1) 1,362 'I"I'W'dt.il'1!l.J. 

5.4.5.7.2 m:;Ln'El'i~'El'W~~ RT 150 n1~'in15'~~(p)~'i~(1) 1,092 m,htJ/'1!l.J. 
\J \J , 

J' ~ I ..",j o......c:o, I 

5.4 .5.7.3 m:;LU'El'i~5'l.J1~ PM n1~'in15'~~(p)~'i~(1) 2,132 'I"I'W'dt.il'1!l.J. 
, 

0..... .q dI 

5.4.5 .8 n1~'in15'~~(P)Lfl5''El'i Coating Machine 3 

.., 
ell . ..:::01 0 _.q I 

5.4.5.8.2 m:;LU'El'i~'El'W'!J~ RT 150 n1~'in15'~~(p)~'i~(1) 2,188 'I"I'W'dtJ /'1!l.J. 

5.4.5.8.3 m:;Ln'El'i~"'1lJ1~ PM n1~'in15'~~(p)~'i~(1) 4,262 mJ'dtJ /'1!l.J. 
\J , 

, 
0..... -..odI 

5.4.5.9 n1~'in15'~~(P)Lfl5''El'i Coating Machine 4 

5.4.5.9.1 m:;Ln'El'i~'El'W~~ RT 120 n1~'in1m~(p)~'i~(1) 2,726 mJ'JtJ /'1!l.J. 
\J \J , 

5.4.5.9.2 m:;Ln'El'i~'El'W~~ RT 150 n1~'in15'~~(p)~'i~(1) 2,188 m.,htJ /'1!l.J. 
\J \J , 

0-

5.4.5.9.3 m:;LU'El'i~"'1lJ1~ PM n1~'in15'~~(p)~'i~(1) 4,262 ml'Jt.iI'1!l.J. 
\J , 

, 
0...... CIt. dI , , 

5.4.5.1 0 n1~'in15'~~(P)Lfl)''El'i Coating Machine 5 
>-

5.4.5.10.1 m:;LU'El'i~'El'W~~ RT 120 n1~'in15'~~(p)~'i~(1) 2,726 m .. .ht.il'1!l.J . 

5.4.5.1 0.2 m:;Ln'El'i~'El'W~~ RT 150 n1~'in15'~~(p)~'i~(1) 2,188 ml'dtJ /'1!l.J. 
\J \J , 

.., 
5.4.5.1 0.3 m:;LU'El'i~"'1lJ1~ PM n1~'in15'~~(p)~'i~(1) 4,262 mJ'JtJ /'1!l.J . 

1 rJ'W l(1)tJiJntJ~:;L~tJ(1)n1nLU'i r1'i~ 

5.4.6 .1 n:;~n 'I"I"1'El n::: A 'lI'J'iL'J~1 00.00 n'i 08.00 'W. 

5.4.6.2 n:;L-D1 'I"I"1'El n::: B 'lI'J'iL'J~1 08.00 n'i 16.00 'W. 

5.4.6.3 n:;u1tJ 'I"I"1'El n::: C 'lI'J'i L'J~1 16.00 n'i 24.00 'W. 
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LL(;]n"h~n'i.JhJ L~tJ U·t~'fW~"nH~(;]~::;th::;~Jl'V11'i.JLd~~1'i.Jnnl1~ m11 Mlfl'"lld-J LL[;ln (;]1~'lJ'fl~ fl'"l1d-J 

~ ry ~~tJ'V11~ c111'i.J~ (;]dlnln~'i.JLfli'fl~ L~tJ ~fli'fl~9 m~~(;]~ ::;th::; ~'V1i1 fl'"l1d-J~ rbJ ~~tJ'V11~ c111'i.J~ (;] n nld 
, " 

- .dj .., q 

~~'i.J~fld'fl~ ~~'i.J 

5.4.7.1 fl'"l1d-J~rbJ~~tJ'V11~c111'i.J~(;]nn1n~'i.JLfli'fl~ '1J'fl~ ~fli'fl~9nd1.h::;~'V1 Hatschek 

5.4 .7. 1.1 fl'"lld-J~ruL~tJ'"llnn1dtJfu~~ ~~~::;tJfUL~(;]~~fli'fl~9m 
'lJ U 

5.4.7.1. 1.1 

5.4.7.1.1.2 

5.4.7.1.1.3 

5.4.7.1.1.4 

5.4.7.1 .1.5 

5.4.7.1.1.6 

5.4.7.1.2.1 

5.4.7.1.2.2 

5.4.7.1.2.3 

5.4.7.1.2.4 

5.4.7.1.2.5 

5.4. 7 .1.2.6 

5.4.7.1 .2.7 

5.4.7. 1.2.8 

5.4.7.1.2.9 

, 
'" 0 .::y ..... 
~1~'V11fl'"l1d-J~::;m~~m'El~'"lm 

~tJ~tJ'i.J~l~m"~l~ 
LtJ~tJ'i.J1uiJ~~~ 

~tJ~tJ'i.J~l'Vh~'fl'i.J 

~tJ~tJ'i.J~n[;l ::;LLm~ 
'lJ 

d-J'fl~(;]'flf Main Drive L~~~ 

~l~n~~l~'lJl~ 

d::;uu~~d-J-n~ii'El~ tJ'i.J~ ~d-J'i.J(;]1lJ~~ ~fli'El~i~ 
'lJ 

~~'fl m::;~11j'1lJ~~ ~fli'El~i~ 

v1'El~'i.J 

, 
(;]::;~~m~1'El'i.JtJ'i.J'1f'"l 

'lJ 

~ltJY-ll'i.J'lJl~ 

5.4.7.1.2.1 0 ~nLl'i.J~nn~~~~(;]n 
'lJ 'lJ 

5.4.7.1.2.11 ~n~~LY-l~l'lJl~ 
'lJ 

, " ~ 0..... q 

5.4.7. 1.2.12 ~fld'fl~~~d-J'i.Jlm'"lU(;]::;n'fl'i.JL~tJ 

5.4.7.1 .2.13 ~fli'fl~~~d-JJlm~~~'fl~~~tJ 
5.4.7 .1.2.14 ~fli'fl~~~d-JJlm~~mtJJltJ'i.J'1~~tJ 

, 'lJ 

5.4 .7.1.2 .1 5 Vacuum Pump L~~~ 

5.4.7.1.2.16 Dd-J ~~tJ 
5.4 .7.1.2.17 ~pj1j''fl~~'i.J~~l,sd-J , 



5.4 .7.1.2.18 Ln~tJ\ltJ'flmP1'1iL'v1~~ 

5.4.7.1.2.19 1yjyhCilU 

5.4.7.1.2.20 'Jl~'J-n~i7l'J 
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5.4.7.2 A 'J 1 d-.I ~ '1! L~ tJ Y11\1 J) l'W-el [?1 n n 1 H~ 1-!LA i'fl\l 'lJ 'fl\l LA i'fl\l9 n 'i'1 .. b::: Lf1Y1 Coating 

Machine 

5.4.7.2.1 A'Jld-.1~n.J L~tJ91nn1nJfu~\I LL~:::t!fu LLr;i\l LAi'fl\l9m 

5.4.7.2.1.1 

5.4.7.2.1 .2 

5.4.7.2.1.3 

5.4.7.2.2.1 

5.4.7.2.2.2 

5.4.7.2.2.3 

5.4.7.2.2.4 

5.4.7.2.2.5 

5.4.7.2.2.6 

5.4.7 .2.2. 7 

5.4.7.2.2 .8 

5.4.7.2.2.9 

I '" .. 
~l\1Lm'fl\l 

Lt!~mJ~ 
Lt!~mmt!j\lU~n1'J 

,x'J Burner ~1~~ , 
" o ... v 

m'fl\lUl~[?1U 

~(1~~'v1tJ~ hJ[?1~\I Ml LL'v1ll\l " , 
~:::uu Lm Cilu 

J' I 

m:::Lu'fl\lf)\I"l!U'v1~'fl~1yj 

m:::Lrl'fl\l-n~i7l'J1u1m.rn1n.J~[?1 

~mu~i:r'fln~~,x'J~\I'v1~ ~'v11tJ Yi11~i:r'fln~'fltJ " " , 

I 

vi'fl~d-.lU'flA~~f'J 
" 

'" ... 5.4.7 .2.2.12 ~utJnU'fln~~LM 
" \J 

5.4.7 .2.2.13 Chiller L~tJ 
" .. 

5.4.7.2.2.14 ~ltJ'I'llUYnm:::LU'fl\l'lJl~ 

... 
5.4.7.2.2.15 Cooling Zone L~tJ 

5.4.7.2.2.16 'v1~'fl~~uyjlL~~L~tJ 

5.4.7.2.2.17 LAi'fl\lA'JUAd-.lA'Jld-.1~U~d-.lvrY1fiL~tJ , 

5.4.7.2.2.18 Gear Box 1~~(1t{]~-n~-if'fl\l 

5.4.7 .2.2.19 ~llJU Hydraulic f'J~-if'flr;i'fl~utJn~yjv1 
o v" 

5.4.7.2.2.20 ~:::UU PLC Y11\11U'lJ~'lJ'fl\l 
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5.4.7.2.2.21 ufu Gap lJTW~ 
" " ~ .. 0 

5.4.7.2.2.22 ~nn~'1y.nm'~LU'El'l'l!I~(;1 
'IJ , 

5.4.8 oii'Ell;J~ f1'Jl).J ~'1J L~tJYll '1 ~h1.J'fl WI~lmn,J~ WI Ld'El'l91nm~~ Lf1 1'El'l9m'1lJ ~1).Jl~n 

Yi1mHJ~Wl1~L~).Jf1'Jl).J~I).Jl~n~'1~(;1'lJ'El'lLf11'El'l9m' '!wn(;191n 2 ~IL1-I1?)1-I~nl ~'El f1'Jl).J 

~ Cl.J L~ tJ 91 n n1 ~1-ItJ (;1 L ~ nlU'El tJl LL~ ~n1 ~Lt11.JLf11'El'l r;l'J LU '1'h LL~ ~ f1'J 1).J ~ '1J L~ tJ W:I1).J L 1'J'lJ 'El'l 

Lf11'El'l9m LL(9] L d'El'l ~'Jm~uumnnuoii!l).J~ ml).J~ ru L~tJ'lJ'El'lYll'1 ~11.J'fl Wlnm nJ ~ WI 'lJ'El'l h'l'lI1.J 
'IJ 'IJ ., 

nni1~m~I~'11lJ~lm~n mJ'I LLtJn 1~'EltJl'1-n (;1 L91.J~1 f1'Jl).J~'1J L~tJYll'1 ~11.J'flml m~~~ Wlm91 n 

~1 L1-I1?) LVI 9'1'111 m~u~~Lij1.Jl;J~ AI ml).J~ Cl.J L~tJ'lJ'El'l'fl ml mnt11.JLf11'El'l dJ1.Jl;J~ AI ml).J~ Cl.J L~ tJ 

lVlm'J).J'lJ'El'l'flWlnmnt1wf11'El'l 

n~ ml).J LLWI n (9]1'1 rl1.J r;l'l'!1.Jf1'Jl).J~'1J L~tJ'lJ'El'l Lf11'El'l9 m'LL(9] ~ ~U ~~ LIlYl n tJ'El).J ~ f1'Jl).J LLWI n (9]1 '1 rl1.J 1u 

lVltJ Lf11'El'l9 m' LL(9]~ ~U ~~ LIlYlL1.J IN'Il1.Jnni1~ m~n n~ f1'Jl).J LLWIn (9]1'1 'lJ'El 'I f1';11).J ~ Cl.J L~tJY11'1 ~11.J 

'flmlf1nmTYi lVltJ Lf11'El'l9m'LL(9]~ ~U~~LllYl LL~ ~~~ WI.rlru"YlLL(9]~~U~~LllYl~nn~~ WI lVltJ Lf11'El'l9m' 
, 'IJ 

" ..:.:.I q 11..... ..... q 

).J ml).J~ ru L~ tJYll'1 VI11.J'El Wlnm~f1ru1l1Y1 VI'I1.J 
'IJ ., , 

5.4.9.1 f1'Jl).J ~ '1J L~ tJYll'1 ~11.J'fl Win n1 nt11.JLf1 1'El'l 'lJ'El'l Lf1 1!l'l9 mu~~ Lll Yl Hatschek 

Ld'El'l ~'JtJ~~ WI.rlru"Yl~nn ~~WllVlmf11'El'l9mu~~LllYl Hatschek 'lJ'El'llN'Il1.J 
'IJ 

, 
"'" _ r ..... '" .o::i I 

~~Wlllru"V1 Wll).J1-I'J'lJ'El 5.4.4.1 '1l'lLLWI~~ 

~ ~ WI.rl ru"Yln (9]1'1~~nl1ru~'Ellm~'lJ'El'l 'lJ'El'l L~ tJ LL~ ~'111.JLLm 'lJ~ L1-lij'El1.Jrl1.J 9'1'111 

m~MU'El'ElnmntJm~ml).J~ruL~tJYll'1~I1.J'flWlnf1ru1l1Y1 r;l'ln 
"I 'IJ tV " 

5.4.9.1.1 f1'Jl).J~'1JL~tJ91nmj'~~WI'lJ'El'lL~tJ 

5.4.9.1.1 .1 
1/ 

LLWlm'I'J 

5.4.9.1 .1.2 ~';I~U 

5.4.9.1 .1.3 hmWlj'IUj'~i1u 
" 

5.4.9.1.1.4 LLtln-n1.J 

5.4.9.1.1.5 '" 1-I1.JlmtJ 

5.4.9.1.1.6 f1'Jl).J LL;'1 LLj''11lJcJlwnmjl1.J 

5.4.9. 1.1.7 'lJ1.J1V11lJ1~WlI).J).J1W1j'jl1.J 

5.4.9.1.1.8 ~ 'J 1lJ C~tJ u 
, 

5.4.9.1.1.9 ).J).JU1.J , 



5.4.9.1.1.1 0 1lJ~LLUUnl'l 

" 5.4.9.1.1.11 5'1')'li!lU 

v .... 

5.4.9.1.1.12 ~W)'li!lUL~t1 

5.4.9.1.1.13 ~U1l'lYl!l'l 

5.4.9.1.1.14 L~!lm::;(?11111lJm::;91t1!?l,) 

5.4.9.1.1.15 dJ'Wj' 
\J 

" .. ... 
5.4.9.1.1.16 m::;LU!l'l L!ltl'l 

5.4.9.1.2 f),)Il-J~ruL~t191nmn.J~j;J'lI'WLLm'li 
\J ~ 

5.4.9.1.2.1 LPll1~!?1 

5.4.9. 1.2.2 LU'W'v1fll-J • 
!;' 

5.4.9.1.2.3 f)j'IU'W1 

" 
5.4.9.1.2.4 f)5'1uimr'W 

5.4.9.1.2.5 f)5'1U~ijl-J 

5.4.9.1.2.6 ~'Wfl!l'Wm 

5.4.9.1.2.7 Y1!l'lfl!l'Wm 

~ ~ 
5.4.9.1.2.8 91'Wl 

5.4.9.1 .2.9 1t1~'l Lf)5'1::;ifl!ltl ~,)'v1Ul 
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5.4.9.2 f)') 1l-J ~ '1! L ~ tI Yll'l J)1 'W-e) j;J n n 1 n~ 'W Lf)1!l'l 'li!l'l Lf) 1!l'l9 n nh::; LJl Yl Coating 

Machine L ti!l'l J)') tI ~ ~ j;Jllru,]~ n n ~~ j;JL!?1 tI Lf)1!l'l9n nJ j'::; LJlYl Coating 
'IJ 

Machine 'li!l'lLN'lI'Wnnu~n111~Il-Jlj'mLU'l!l!lmu'W 3 ~~j;Jllru,] ml-J,x')-n!l 

5.4.4.2 ~'l LL~fl::;~~ j;J1l ru,]n ~1'l~~nl1ru::;!l1 m j''li!l'l 'li!l'l L~t1 LLfl ::;'1 1 'WLLm 'li~ 

L 'v1:W!l'Wrl'W ~'l'r11 n1 j'~ ~tJ!l!l n l-Jlntl n1j'f),)Il-J~ rl,J L~ t1Yll'l J) 1'W-e) j;J n ~ ruJl 1'V'l 

" v'" 
!?1'l'W 

5.4.9.2 .1 f),)Il-J~'1J L~t191nmj'~~j;J'li!l'l L~t1 

5.4.9.2.1 .1 " LLj;Jml') 

5.4 .9.2.1.2 ,x')~u 

5.4.9.2.1.3 1lJ~j;Jj'11h::;r1U 

" 
5.4 .9.2 .1.4 LLtln-n'W 

5.4.9.2.1.5 " 'v1'Wlfllti 

5.4.9 .2 .1.6 ~')1lJL1t1u 
j' .... 

5.4 .9.2. 1.7 m::;LU!l'l L!ltl'l 



, 
5.4.9.2.1.8 l-Jl-JU'W , 

5.4.9.2.1.9 hJiJLLUmtl-l 

5.4.9.2.1.1 0 LPl~~VI 

5.4.9.2.1.11 dJ'W'vH'll-J , 
~ 

5.4.9.2.1.12 flnUWl 

" 
5.4.9.2.1.13 flnUU1,r'W 

5.4.9.2.1.14 flnu~ill-J 

5.4.9.2.1.15 ~'W~tl'Wili 

5.4.9.2.1.16 Yftl-l~tl'Wili 

5.4.9.2.1.17 '"1I'Wl 

5.4.9.2.1.18 ltJ~-lLfln:::,x~tltJ~'J'vIiJl 

5.4.9.2.1.19 ~1,)~'f)U 
v ... 

5.4.9.2.1.20 [;lVl"lltlUL~tJ 

5.4.9.2.1.21 ~ul~Yftl-l 

5.4.9.2.1.22 L~tlm:::Vll~hJm:::'"11tJi?l'J 

5.4.9.2.1.23 dJ'W'i' 
" 

5.4.9.2.2.1 
... 
~LL[;lnmtJ-l1 

5.4.9.2.2.2 ~1m~ 
" 

5.4.9.2.2.3 ~~1'J 

5.4.9.2.2.4 ~ LiJ'WVI'J-l 

5.4.9.2.2.5 ~~tln 

5.4.9.2.2.6 
... . 
~ Sticky 
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Lri~tl-l9 m~ L~tl nl-Jl'viln ni1~n~1 [;l1l-J LLUU~I~tl-l L ~tl~ Lfln:::,x'vlll-J ~ fll fl'Jll-J~ n I L~ tJ 
" ,,'iI 

"lltl-l m:::u'J'Wni H.J ~ [;l LVltJ H' LL 'W'JYll-l fll1.h:::~Yl fi ~ ~ LVI m''J l-J"lltl-l Lfl1tl-l9 m ~tl Lfl1tl-l9 m 2 

l.h:::LllYl'vl~n 1l1tJl'WLN-ll'W~~:::u1 "lltl-lU11iYl m:::Ldtl-lm:::Vll~1YltJ ~lnVl LVltlLfl1tl-l9m , 
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o 0 

(;] '1 d-J n '1 Jfl '1t..l'"l ru"lJ 'el'l LLUU "l'1 rl 'el'l"lJ'el'l 

'l'1t..l~9t1d"l::;LLU'l~t..lYlt..l'el'elmUt..l 2 ~'"lt..l'vl~n ~'el ~t..lYlt..lL~t1l'eln1~ LLrl::; ~t..lYlt..ln1n.J~(;] ~'lLLr;irl::; , , , 
"a 1 t,.. I II ",.J..J ~ ...4 Goo' 

(;]t..lYJt..ln"l::;th::;n'elu tJ Vl'"ltIJ'1t1n1JtI'eltll"lJ'el'l (;]t..lYJt..l lVltl (;]t..lYJt..lYl Lntl'"l"lJ'el'l"lJ'el'l LflJ'el'l"lnnh::;LllYl 

" .::II _ ..... .::J 

Hatschek d-JJ1t1rl::;L'eltl(?WNt..l 

5.5.1.1 ~t..lYlt..lL~t1l'eln1~ Lfl1'el'l9mtJJ::;LllYl Hatschek , 

" _ ..... ... <V q 

rl::;~rl(;]llru"l'l r?1'lt..l 

" .. , 
5.5.1.1 .1 m::;LU'el'lrl'elt..lfl"lJ'1'"l RT 120 

\l 

" .. , 
5.5.1.1.2 m::;LU'el'lrl'elt..lfl"lJ1'"l RT 150 

"IJ 

" .. ..., 
5.5.1.1.3 m::;LU'el'l'V1Jd-J'1"lJ'1'"l PM 

5.5.1.2 f1'11~VlYl1'l(;]N Lfl1'el'l9mtJJ::;LllYl Hatschek ~'1d-J'1JCl~~(;]~w~h'vl1m.J~(;]nru-n , 

" .. , 
5.5.1.2.1 m::;LU'el'lrl'elt..lfl"lJ'1'"l RT 120 

"IJ 

" .. , 
5.5.1.2 .2 m::;LU'el'lrl'elt..lfl"lJ'1'"l RT 150 

"IJ 

.x ... , 
5.5.1.2.3 m::;LU'el'l'V1Jd-JI"lJ'1'"l PM 

5.5.1.3 f1'1LLN'l'1t..lYl1'l(;]N Lfl1'el'l9mtJJ::;LllYl Hatschek ~'1d-J'1JmLu'lf1'1Hr.i'1t1"lJ'el'l 

, 
I ..... ~ ~ 

5.5.1.3.1 fl'1LLN'l'1t..lYl'1'l(;]N'V1t..ln'l'1t..l J::;UUL(;]Jtld-JLtI'elm::;Vl'11i 

5.5.1.3.2 f1'1 LLN'l '1 t..lYl1'l (;]N'V1Un'l'1t..l J::;UU~~d-J 
, 

I "'" ~.,., 

5.5.1.3.3 flILLN'l'1t..lYl'1'l(;]N'V1t..ln'l'1t..l J::;UULflJ'el'l~rl(;] 

5.5.1.3.4 f1'1LLN'l'1t..lYl'1'l(;]J'l'V1Un'l'1t..l J::;UUl~::;~VlLLrl::;L~t1'lLL~t..l 

5.5.1 .3.5 f1'1LLN'l'1t..lYl'1'l(;]N'V1Un'l'1t..l J::;UULLn::;LLUU 

5.5.1.4 f1'11~r?1Yl'1'l~'eld-J Lfl1'el'l9nnh::;LllYl Hatschek ~'1d-J'1JmLu'lf1'1Hr.i'1t1"lJ'el'l f1'1 , 

5.5.1.4.2 1r?1-v1'1'l'1t..l 

5.5 .1.4.3 LL'Jt..lm Safety 



5.5.1.4.4 Ear Muff 

5.5.1.4.5 Ear Plug 

'" -5.5.1.4.6 Cl'll-J'Eltn'l'v'HPI'tt , 

.. " 5.5.1.4.8 Cl'll-J'Elc.Jl , 

5.5.1.4.9 1Aihn1nm'El'l~U , 

5.5.1.4.1 0 1Aihn1nnU~lnfliJ"1!D(iHlJ~~.m1Kl~ 

5.5.1.4.11 1~m'El'l1Aii1n1nnU~lnfliJ 1'Elm(i) 

5.5.1.4.12 1~m'El'l1Aiiln1nnU~1'i'LfliJ 1'El~ln~mU 

5.5.1.4.13 m(i) Hydrochloric 

5.5.1.4.14 llUUvJ'Elfl-Jl'Elmni' 
, .. 

5.5.1.4.15 'ElU1 
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5.5.1 .5 fllllN'llU'Vll'l-B'Ell-J lfli'El'l9nnh::;ll1'Vl Hatschek ~ll-Jl5'mlU'lfhHr.ilU'lJ'El'l 
fllll5''l'llU'Vl1'l-B'Ell-J 1~C;)'ld 

5.5.1.5 .1 fllllNYfWn'llUfuml-J1'v11Wl1l-J~~'El1(i) 

5.5.1.5.2 fllllNyn1n'llUful1Al-Jl'v11 TPM 

5.5.1.6.1 fll1vJyh 

" 
5.5.1.6 .2 fllUl 

5.5.1.7 flll~'Elmlmlfli'El'l9m lfli'El'l9nnh~ll1'Vl Hatschek ~ll-J15'mlU'lfllHr.ilU 
'lJ'El'l flll~'Ell-Jnm ml-J~'JUn15'c.J~l?1~l~mojj'El'l C;)'ld 

, , 
5.5.1.7.1 flll~'Ell-Jnfll 5'::;uUll?11ul-Jl~'Elm~(i)1'tt 

5.5.1.7.2 flll~'Elmlm 5'~UUc.J~l-J 

5.5.1.7.3 flll~'Ell-Jnm 5'~UUlfli'El'lc.J~l?1 
5.5.1.7.4 flll~'Ell-Jnfll 5'~UUL~~[?](i)llfl~l1U'lll~U 

5.5.1 .7.5 flll~'Ell-Jnm 5'::;UUlm:::llUU 



103 

5.5.1.9.1 JrliJn 

5.5.1.9.2 Jrl 6 ~'el 

5.5.1.10 fil Ln tJlh:::n'WntJ ~'W'VlfyjtJ Lrl1'el'l9 nnh::: LIl'Vl Hatschek ~1l-J1JmLU'l 
fil H~ltJ'lJ'el'l fil Lnm.h:::n'WntJ~'W'VlfyjtJ l'11~.H~'d'Wn1J~~l'1~ L~m-ii'el'l ~'li1 

5.5.1.1 0.1 filLnm.h:::n'WntJ~'W'VlfyjtJ J:::lJlJLl'11tJl-JL~'elm:::"11'Ij 
5.5.1.1 0.2 filLnm.h:::n'WntJ~'W'VlfyjtJ J:::lJlJ~~l-J 
5.5.1.1 0.3 filLnm.h:::n'WntJ~'W'VlfyjtJ J:::lJlJLfl1'el'l~~l'1 
5.5.1.1 0.4 filLnm.h:::n'WntJ~'W'VlfyjtJ J:::lJlJt~:::~(?lLL~:::L1tJ'lLL~'W 

5.5.1.1 0.5 filLnm.h:::n'WntJ~'W'VlfyjtJ J:::lJlJLLn:::LLlJlJ 
, 

5.5.1.11 fi 1~ ~~ ~ nlJ L il'el'l ~l'J tJ fil ~~ ~ ~ nl J ~ nl nnlJ Li:J'Wfi 1 Hf~ltJ t(?l m'dl-J 'lJ'el'l 

Lrl1'el'l9m ~'l,r'W fil~~~~n1J 9'l~LU'W~~J'dl-J'lJ'el'lfilH~ltJ fil~~~~n1J t(?lm'dl-J'el~l'lL~m 

5.5.1.12 filLLm'lJ'll'W Lrl1'el'l9nnh:::LIl'Vl Hatschek ~1l-J1Jrl~~l'1~'WAlvI1'el~~l'1nru"r'l 

1~ 3 lh:::LIl'Vl ml-J~'d-ii'el~ 5.4.4.1 t(?ltJ~~l'1nru"r'l~'l 3 lh:::LIl'Vl~mnl J'lJ'el'l 'll'WLLm'lJ~L'v1n'el'Wn'W 

~'l,r'W fil LLri'1 'lJ'l1'W n~'el fil LLri'1 'lJ'll'WIii'el'v1i.htJ'lJ'el'l LLIii~ :::~~ l'1n ru"r'l ~'l LLIii ~ :::c.J~ l'1n ru"r'l'"l :::~ fi 1 

LLm'lJ'll'WIii'el'v1ll'dtJ~liil'ln'WhJ LLIii~'d-ii'elmn1Nl'WLLm'lJL'v1n'el'Wn'W ~'li1 

5.5.1.12.1 Lf"I'jj~(?l 

5.5.1.12.2 LU'W'v1~l-J , 
~ 

5.5.1.12.3 rlnlJ'Wl 

" 
5.5.1 .12.4 mlUI.:mr 'W 

5.5.1.12.5 rlnlJ~iJ.l-J 

5.5.1.12.6 ~'W~'el'Will 

5.5.1.12.7 Y1'el'l~'el'Will 
~ ~ 

5.5.1 .12.8 '"l1'W1 
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, 
5.5.2 ~'W'Vl'\.Hf11'fl--l{nnh:::LflYi Coating Machine 1'l1l-Jn1J~1'W'Jru'lJ'fl--lLLUU~1~'fl--l 

'lJ'fl--l--ll'W';){t.Jd'"l:::LL1J--l~'WYI'W'fl'flndJ'W 2 ~'J'W'\,H~'n ~'fl ~'WYI'WL~t.Jl'fln1~ LL~::: ~'WYI'Wn1JI:J~1'l ~--lLL~ , , , 

" .. I -=I -=I 1V.o::::III 

UJ:::LflYi Coating Machine mlt.J~:::L'flt.J~Wl--l'W 

5.5.2.1 ~'W'Vl'WL~t.Jl'fln1~ Lf1~'fl--l{mUJ:::LflYi Coating Machine ~1l-J1Jtl~~I'l~'W~1'1-11'fl 

1:J~l'lnru"Vl1~ 3 UJ:::LflYi 1'l1l-J,x'J.jJ'fl~ 5.4.4.2 rK--l,x'W ~'WYI'WL~t.Jl'fln1~ n~'fl rilh~'flm.l'Jt.J'lJ'fl--lLL~ , 
" _ IV ........ q 

'1'l:::I:J~l'lflru"Vl ~--l'W 

" .. , .... 
5.5.2.1.1 m:::LU'fl'l'1'l'fl'Wf1't'l RT 120 

'IJ 

Ji ''Oi 
5.5.2.1.2 m:::LU'fl--l'1'l'fl'W~~ RT 150 

" .dI q I .::W 

5.5.2.1.3 m:::LU'fl--l'V"lJl-J1't'l PM 

5.5.2.2 fllr)'t'l~Yll--lI'lN Lf1~'fl--l{mUJ:::LflYi Coating Machine 't'l1l-J1Jtll:J~I'l~'W~1~1'fl 

1:J~l'lnru"Vl1~ 3 UJ:::LflYi 1'l1l-J,x'J.jJ'fl~ 5.4.4.2 rK--l,x'W fllr)'t'l~YI1--lI'lN nAtl ~'WYI'W~'fl~tl'Jt.J'lJ'fl--lLL~ 
" _ ..... ... v q 

~:::I:J~l'lflru"Vl ~--l'W 

" .. , .... 
5.5.2.2.1 m:::LU'fl--l~'fl'Wf1't'l RT 120 

'IJ 

5.5.2.2.2 m:::L~'fl--l~tl'Wfl~ RT 150 
" 

Ji .... , .... 
5.5.2.2.3 m:::LUtl--l'V"lJl-J1't'l PM 

, , 

5.5.2.3 fllLLN--ll'WYll'1I'lJ--l Lf1~'fl--l{mUJ:::LflYi Coating Machine 't'lll-J1JtlLLU--lfllHr.ilt.J 

" I 0 I IV q,q '" "",.cal 
'lJ'fl--l f11 LLJ--l--ll'WYll--lI'lN 1'l1l-Jm Lm'W--l'V"l'Wn--ll'WYI mtJ'J'lJ'fl--l ~--l'W 

5.5.2.3.1 fllLLN--ll'WYI1'1I'lN'V"lUn'll'W J:::Uu,x'J~--l 

5.5.2.3.2 fllLLN--ll'WYI1--lI'lN'V"lUn--ll'W J:::uU'fh--ln1'J-l.h'W~ 

5.5.2.3.3 fll LLN--l 1 'WYI1'1 I'lN'V"lUn--ll'W J:::uu,x'Jfu 

5.5.2.4 fllr)'t'l~YI1--l~'fll-J Lf1~'fl--l{mUJ:::LflYi Coating Machine 't'l1l-J1JtlLLU--lfllHr.ilt.J , 

... "" .. 5.5.2.4.1 J'fl--lLYI1~'Jm'1'ln 

5.5.2.4.2 'Il~Y11--l1'W 

5.5.2.4.3 Ld'Wl'll Safety 

5.5.2.4.4 Ear Muff 

5.5.2.4.5 Ear Plug .. ... 
5.5.2.4.6 tl--ll-J'flt.J1'1'V"lLPl11 , 



.. " 5.5.2.4.8 bl~d-J'ElCJ1 , 

5.5.2.4.1 0 vn:hmnnU~1j'Lf'li:l'l!ilI'1LU~rJuH1J1 

5.5.2.4.11 1~m'El~Vlihmnnu~1nfli:l1'El~1n:;LVlrJ 

5.5.2.4.12 LLUUyj'Elfd-J L'Eln~1j' 
, .. 

5.5.2.4.13 'ElU1 
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5.5.2.5 r11LLN~1U'Vl1~il'Eld-J Lfl1'El~~mUj':;LJl'Vl Coating Machine ~1d-J1j'blLLU~ 

r111-if~1rJ'1I'El~ r11 LLN~1U'Vl1~il'Eld-J 1J1 (i]~;1 

5.5.2.5.1 r11LLHV-nrn~1ufuLVlml'11f'l'l1d-J~:;'El11'1 LL~:; TPM j':;UU~'l~~ 

5.5.2.5.2 r11LLNYHrn~1UfuLVld-J1l'11f'l'l1d-J~:;ml'1 LL~:; TPM j':;uu~'lfu 

5.5.2.6 r11~1inn\1utJlfl Lf'l1'El~~mUj':;LJl'Vl Coating Machine ~1d-J1j'mLU~r111-if~1rJ 

'1I'El~ r11~1fi1nuumfl1J1(i]~;1 
" 

5.5.2.6.1 r111yjyh 
>-

5.5.2.6.2 r11111 

5.5.2.6.3 r11r'h'llfind-J'l!1~ 

5.5.2.7 r11L~'Eld-Jnfl1Lfl1'El~~m Lf'l1'El~~mUj':;LJl'Vl Coating Machine ~1) . .nn1LLU~ 

r111-if~1rJ'1I'El~ r11 L~'Eld-Jn f'l1 W11d-J~'lUmn,J~W1~ L~mii'El~ (i]~;1 

5.5.2.7.1 r11L~'Eld-Jnfl1 j':;UU~'l~~ 

5.5.2.7.2 r11L~'Eld-Jnfl1 j':;UU~1~m'l-).hu~ 
I .J _ ..... 

5.5.2.7.3 fl1L~'Eld-Jnfl1 j':;UUVI'lj'U 

5.5.2.8 r11'1l'Eld-J LL'lld-J LL~:;lhNfm~n Lct'El~J1'lrJr11'1l'Eld-JLL'lld-JLL~:;U1Nfm~n i:lmnnuLuu , , 

5.5.2.9.1 j'blrJn 

5.5.2.9.2 j'bl 6 ~'El 

5.5.2.9.3 'l!(1) Ink Jet uj':;-v1uWln , 

5.5.2.1 0 r11LrlrJUj':;nu.nrJ~u'VlfYltJ Lfl1'El~~mUj':;LJl'Vl Coating Machine ~1mn1LLU~ 

r111-if~1rJ'1I'El~ r11 LrlrJuj':;nu.nrJ~u'VlfYltJ W11d-J~'lUmj'CJ~W1~ L~mii'El~ (i]~;1 



5.5.2.1 0.1 A1L~tJU~~n't..l.rltJ~h.mfY·Hr ~~lJlJ,x'l~-.l 
5.5.2.1 0.2 A1L~mJ~~n'I.J.rltJ~'l.JVlfy.jtJ ~~lJlJ'1il-.ln1'1-,.h'I.J~ 
5.5.2.1 0.3 A1L~tJU~~n'I.J.rltJ~'l.JVlfy.jtJ ~~lJlJ,x'lflJ 

, 

106 

5.5.2.11 Al~~~~n1~ Li1tl-.l~1'ItJA1~~~~n1~ iJn1nrilJLiJ'l.JA1Hr.iltJL~m'll-J'lJtl-.l 

Lfi,~,tl-.l9m I?1-.lJ'I.J Al~~~~n1~ 9-.liJdJw:.J~~'Il-J'lJtl-.lA 1H'r.iltJ Al~~~~n1~ L~m'll-Jtlth-.lL~m 

5.5.2.12 A1LLm'lJ-.ll'I.J Lflitl-.l9nnh~LllVl Coating Machine ~1l-Jl~m.,J~I'1~w!i1V11-tl 

j;.J~I'1.rlru"Yl1J13 U~~LllVl 1'11l-J1.h.utl~ 5.4.4.2 L~tJj;.J~I'1.rlru"Yl~-.l 3 U1~LllVliJtlln1~'lJtl-.l -.l1'I.JLLm'lJ 

~ L VI ~ tl 'I.J n'I.J 1?1-.l J'I.J Al LL nl 'lJ -.l1 'I.J ri ~ tl A 1 LL nl 'lJ -.l1 'I.J r;l tl VI oJ 'I tJ'lJ tl-.l LL r;l ~ ~ j;.J ~ 1'1.rl ru"Yl ~ -.l LL r;l ~ ~ 
j;.J ~ 1'1.rl ru"Yl9~iJ Al LLm 'lJ-.ll'I.Jr;ltlVloJ'ItJ~ r;l1-.l n'I.JLtJ LLr;l,x'liftltlln1Nl'I.JUm'lJ L VI~tl'I.Jn'I.J l?1-.ln 

5.6 

5.5.2 .12.1 
... 
~LLl'1n~ltJ-.ll 

5.5.2.12.2 ~lm~ 
" 

5.5.2.12.3 ~y.j1'1 

5.5.2.12.4 ~ LiJ'I.J~'I-.l 

5.5.2.12.5 ~~tln 

5.5.2.12.6 
... . 
~ Sticky 

m~lJ'I'l.Jn1~j;.J~ 1'1 L~tJH' LL'I.J'IVl1-.l Al1h~~Vl~ j;.J ~ L~m'll-J'lJtl-.l Lfl itl-.l9 m LLlJlJhJHfhJnLml-J 

(~I'I.J'Iruun~) 

l'l'ltl tJl-.ln11~1'I.J'I ru1'11l-J LLlJlJ91~tl-.l n11';) Lfln ~"rl-J~ Al fI'Ill-J~ ru L~tJl 'l.Jm~lJ'I'l.Jn11 " " ~ 
j;.J~1'1 L~tJHLL'I.J'IVl1-.lA1U1~~Vl~j;.J~L~m'll-J'lJtl-.lLflitl-.l9m ru Lflitl-.l9m Hatschek 4 LN-.ll'I.J 

M~lJ1 L~tl'I.J Ll-J'jjltJ'I.J tJ 2551 L~tJiftll-J~ntJ~~L~tJVl~L~miftl-.l~-.lVll-JVliJ l?1-.ln , " , 
5.6.1 

'" ..:::a. ~!IV 
'lJtll-J~n1~j;.J~1'1 'lJtl-.lLfl1tl-.l9m 

" , , " 
(a) 

(b) 

(c) 

(d) 

(e) 

(f) 

(g) 

j;.J~I'1.rlru"YlVi Lfl1-tl-.l9mj;.J~1'1 : m~LUtl-.l~tl'I.JA'lJI'1 RT 120 

Availability Rate : 85.91 % 

Performance Efficiency: 77.78% 

Quality Rate: 96.84% 

OEE : 64.71 % 
, 

ril~-.ln1~j;.J~I'1~-.l~~ : 2,350 VloJ'ItJ /-n'lLl-J-.l " , , 
Loading Time : 720 -n'lLl-J-.l 

" 
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(h) Total Loss Time = Set up and Adjustment Loss Time + Breakdown 
, 

Loss Time = 82.80 + 18.63 = 101.43 i'l Ll-J--1 
, 

• Set up and Adjustment Loss Time 82.80 i'lLl-J--1 
, , 

(h .1) ~1--1vllA'l1l-J~:::'1l1~Lfi~'el--19m 39.00 i'l Ll-J--1 

(h.2) 

(h.3) 

(h.4) 

(h .5) 

(h .6) 

LU~tJ\.l~l~nt.1~n~ 
Lu~tJ\.l1lJ;:j ~ r;l ~ 

L U~ tJ\.l~lvll fI 'el\.l 

LU~tJ\.lm--1~'el--1 L~tJ-l1lJ;:j ~ r;l ~ 

LU~tJ\.lfln(;1:::LLm--1 
" 

• Breakdown Loss Time 

(h .7) 

(h .8) 

(h .9) 

(h.10) 

v " 
~:::lJlJc.J~l-J'lJ~'lJ'el-l 

flnf?l:::LLnNr;l\.l 
" 

(h.11) ~ltJ~l\.l~ltJ 

(h.12) flntJ\.lflnn~--1LL(;1n 
" " 

(h.14) LA1'el--1 c.J~l-J~lmfl ~yj'el-l L~tJ 

(h.15) Vacuum Pump Lt.1f1~ 

(h.16) LPl~'el~r;l\.lt.1ihEl-J • 
(h.17) Ln~mtJ'elmPl~Lt.1f1~ 

(h.18) 1yjyhc;llJ 

(h .19) 'll~hi~r;l'l 

, 
0.72 i'l Ll-J--1 

0.58 i'lLl-J--1 

(i) Operating Time = Loading Time - Total Loss Time = (g) - (h) = 720 
, 

-101.43 = 618.57 -D'lhJ--1 

(j) ~1\.l'l\.l~w!h~c.J~(;11~r.i~'--1 : 1,130,650 ml'ltJ 

(k) Loss Unit = [nl~--1n1n.j~(;1~--1~~ (ml'ltJ/'lll-J.) x Loading Time ('lll-J .) ] -

~1\.l'l\.l~W'11~c.J~(;11~'"l1--1 (ml'ltJ) = [(f)x(g)] - (j) = (2,350 x 618.57) -

1,130,650 = 322,989 t.1U'ltJ 

(I) Net Operating Time = ~1\.l'l\.l~\.l--11\.l~c.J~(;11~ (t.1U'ltJ) / nl~--1n1~c.J~(;1 

~--1~~ (t.1U'lW'lll-J.) = (j) / (f) = 1,130,650 / 2,350 = 481.13 i'l Ll-J--1 
" . 



5.6.2 

(m) ~1'W'J'W'lJ'fl~L~l] : 22,051 '\,nl'll] 

(m.1) 

(m.2) 

" 
(mA) LLl]n-n'W 

(m .5) 

(m.8) llJnLLU1J'i''fl~ 

(m.9) " n'l'lJ'flU 

~ ~ 

(m.1 0 ) (M1'lJ'fl1JL~l] 

(m.11) ~u1~Yf'fl~ 

(m.12) L1J'W1 
" 
.li ~ 

(m.13) m::;LU'fl~L'fll]~ 

(m .14) m1J.JLL~~ LLI~llJ~1'WJ.J11?l1~1'W ... 

(m .16) L~'flm::;1f11~llJm::;91l]r;T'l 

(n) ~1'W'l'W~1'WLLri1'lJ: 13,680 Vlt,hl] 

(0) 

(p) 

(n.1) LPllj'~1f1 

(n .2) 

(n .3) 

(nA) 

(n.5) 

(n.6) 

(n.7) 

(n .8) 

(n.9) 

!;' 
f"111U'W1 

" 
f"1nUU1,J'W 

f"1nu~ilJ.J 

5,852 Viti'll] 

4,433 Viti'll] 

345 Viti'll] 

280 Viti'll] 

243 Viti'll] 

373 Viti'll] 

319 Viti'll] 

340 Viti'll] 

347 Viti'll] 

223 Viti'll] 

493 Viti'll] 

280 Viti'll] 

206 Viti'll] 

5,337 Viti'll] 

2,713 Viti'll] 

267 Viti'll] 

5,680 Viti'll] 

4,774 Viti'll] 

412 Viti'll] 

309 Viti'll] 

235 Viti'll] 

1 ,147 Viti'll] 

209 Viti'll] 

493 Vlti'l l] 

304 Viti'll] 
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(q) fllLLNVl1-.l(;lN: 603,702 tJ1Yl 

(r) 

(q.1 ) 

(q.2) 

(q.3) 

(qA) 

(q.5) 

, 
v ""' .. Y'n.m,11'W'i':::UUL(;l'i'tllJLtlllm:::(;11'l1 70,951 

YfWn-.ll'W 'i':::UU~~lJ 84,887 
, 

~ .... 
Y'l'Wn-.ll'W 'i':::UULmll-.l~'/'1(;l 206,824 

Y'lUn-.ll'W 'i':::UUL~:::i?lI'lLL'/'1:::L1-tl-.lLL~'W 153,860 

87,180 

, v " 
Pl1,)~~Vl1-.llllllJ : 44,108 U1Yl 

(r.1 ) 

(r.2) 

(r.3) 

(rA) 

(r.5) 

(r.6) 

(r.7) 

(r.8) 

(r.9) 

"v a 
'i'll-.lLVl1'1!1'JL'I!I'/'1n 

LL~'Wm Safety 

Ear Muff 

Ear Plug 

750 

150 

10,800 

500 

450 

360 

3,600 

16,560 

1,100 

125 

448 

U1Yl 

U1Yl 

U1Yl 

U1Yl 

U1Yl 

U1Yl 

U1Yl 

U1Yl 

U1Yl 

U1Yl 

U1Yl 

U1Yl 

tJ1Yl 

U1Yl 

U1Yl 

U1Yl 

(r.1 0) 1~m'fN'I!Ii;hn1nn'W 11lml'l 

(r.11) 1~mll-.l'l!li11n1nn'W 11l~1'i"i':::L'I!Itl 

(r.12) ml'l Hydrochloric 7,240 U1Yl 

(r.13) LLuuvJll flJ Llln~l'i' 

(s) fllLLN-.ll'WVl1-.l~lllJ : 177,240 U1Yl 

(s.1 ) 

(s.2) 

(s .3) 

(sA) 

Y'lUn-.ll'W~1~'JllJ~:::1l11'l 

Y'lUn-.ll'W~l TPM 

(t) fll~lfil'i'C1dULJl~ : 1,534,312 tJ1Yl 

(t.1) fll1vJyh 

" 

2,025 U1Yl 

56,970 

18,990 

50,640 

50,640 

1,365,386 

U1Yl 

U1Yl 

U1Yl 

U1Yl 

U1Yl 

(t.2) fll1.:n 169,026 U1Yl 

, .,;J .,;J ~ 
(u) Pl1L~lllJ'i'1Pl1L~'i'1l-.l9m : 2,846,894 U1Yl 

(u.1 ) 

(u.2) 

195,227 

581,534 

U1Yl 

U1Yl 

109 



(v) 

(w) 

(y) 

(z) 

(u.3) 

(uA) 

(u.5) 

(w.1 ) 

(w.2) 

(w.3) 

(wA) 

(w.5) 

(x.1 ) 

(x .2) 

(x.3) 

(xA) 

(x.5) 

, .. -
~:::lJlJbfl~'il~c.J~j;] 

~:::lJlJ U):::i?i' ~ U~::: b1t1~ U~'W 

nltln 

, .. -
~::: lJ lJ bfl~'il~ c.J~ j;] 

~:::lJlJ l~:::i?i' ~ U~::: b1t1~ bb~'W 

ril~1~~n1~ : 89 ,544 lJ1Y1 

756,647 

657,082 

656.405 

187,200 

93,600 

100,000 

150,000 

110,000 

195,227 

581,534 

756,647 

657,082 

656.405 

lJ1Y1 

lJ1Y1 

lJ1Y1 

lJ1Y1 

lJ1Y1 

lJ1Y1 

lJ1Y1 

lJ1Y1 

lJ1Y1 

lJ1Y1 

lJ1Y1 

lJ1Y1 

lJ1Y1 

rilUm'1l~I'W (VuYn:::c.J~j;]nru"V1 m:::d~''il~~'il'Wri'1l1,) RT150) 
'IJ 

(z.1 ) 

(z.2) 

(z.3) 

(zA) 

(z.5) 

(z.6) 

(z.7) 

(z.8) 

(z.9) 

" 
fl n ul:mJ 'W 

flnlJ~i\l-J 

-K'W~'il'Wm 

Vf'il~~'il'Wm 

91'Wl 

lt1-K~ bfl~I:::,x~'iltl ~,)VliJl 

3.04 

4A5 

5.19 

5.19 

5.19 

4.36 

2.95 

6.11 

7A6 

lJ1Y1/VI,j')t1 

lJ1Y1/VI,j')t1 

lJ1Y1/VI,j')t1 

lJ1Y1/VI,j')t1 

lJ1Y1/VI,j')t1 

lJ1Y1/VI,j,) tI 

lJ1Y1/VI,j')t1 

lJ1Y1 /VI,j')t1 

lJ1Y1/VI,j,) tI 
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b~1..Hfl~'fl'l 

n1~ATW(nWl'l1~l-j~~'fl'l~9~'111n1~fhW(HUt~t11.jjrjfin1~ATW'"lrul'l1~1X'"l-if'fl~ 3.1.4 1'W 

lJVl~ 3 ~'1bbr;i ~~n1~~ (1) n'l (8) t~t1~fin1~A1'W'"lrubb~~'11vl~'1~ 

, 

(1 ) 

(2) 

(3) 

(4) 

" .. 'i' 
l'l'W'Vl'Wb~t1 ,'fln1~ = (h) x (f) x (0) = 101.43 x 2,350 x 8 = 1,906,946 lJ1Vl 

fi1bbN'I1'WVl1'1l'l~'1 = [(h)/(g)J x (q) = [1 01.43/72 0J x 603,702 = 85,047 lJ1Vl 

fi1bbN'I1'WVl1'1-B'fl~ [(h)/(g)J x (s) = [1 01.43/72 0J x 177,240 = 24,969 lJ1Vl 

I .J J IV 

fl1b~'fl~nfl1bfl~'fl'l9m = [(h)/( g)J x (u) = [101.43/720J x 2,846,894 = 

401,056 lJ1Vl 

(5) fi1"1i'fl~USl!Wb'Cl~U1~'1fm~n = [(h)/(g)J x (v) = [101.43/720J x 369,675 = 

52,078 lJ1Vl 

(6) fiwrl1~umru"ihbfli'eN'~m = [(h)/(g)J x (w) = [101.43/720J x 640,800 = 

90,273 lJ1Vl 

(7) fi1bntlu~~n'WJltl~'WVlfY1U = [(h)/( g)J x (x) = [101.43 /720J x 711,724 = 

100,264 lJ1Vl 

(8) fi1~r)~~n1~ = [(h)/(g)J x (y) = [101.43/72 0J x 89,544 = 12,615lJ1Vl 

~'Clfi1m1~~rub~t11'W~~~'fl'l'ell'lnn1n~'Wbfli'e)'1 b'Vhnw.J'Cl~'"l~'lJ'fl'l~~n1~~ (1) n'l (8) 
\J \J Q.I q 

d:.."j I IIV 

6jj'l~l;l'Clfl1bVl1nlJ 2,673,248 lJ1Vl 

, 
... ... 
b~1..Hfl~'fl'l 

n1~A1'W'"lrul'l1~~~~'fl'l~9~'111n1~A1'W'"lrut~t11.jjrjfin1~A1'W'"lrul'l1~1X'"l-if'fl~ 3.1.5 1'W , 

(9) rX'WVl1..H~t1t'fln1~ = U) x (0) = 322,989 x 8 = 2,583,912lJ1Vl , 

(10) fi1bbN'I1'WVl1'1m'l = {[(k)/(f)J/(i)} x (q) = {[322,989/2,350J/618.57} x 

603,702 = 134,139 lJ1Vl 

(11) fi1bbN'I1'WVl1'1-B'e)~ = {[(k)/(f)]I(i)} x (s) = {[322,989/2,350J/6 18.57} x 

177,240 = 39,382 lJ1Vl 

( 12) fi1~11J1~ruutllfl = {[(k) /( f)J /( i)} x (t) = {[322,989/2,350J/618.57} x 
\J 

1,534,312 = 340,914lJ1Vl 
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(13) Alb~'E1~nfl1bfOi~'E1--19m = {[(k)/(f)]I(i)} x (u) = {[322,989/2,350]/618 .57} x 

2,846,894 = 632,561 1J1Yl 

(14) Al'1l'E1~ bb'll~ bb~:;ul~--1fmn = {[(k)/(f) ]/( i)} x (v) = {[322, 989/2,350] /618.57} x 

369,675 = 82,139 1J1Yl 

(15) AWD1'fltJmrut-11'E1 bfOli'E1--19m = {[(k)/(f)]I(i)} x (w) = {[322,989/2,350] /618.57} 

x 640,800 = 142,3811J1Yl 

(16) AlbntJtJ~:;n\,!JltJ~UYlf~cl' = {[(k)/(f)]/( i)} x (x) = {[322,989/2,350] /618 .57} x 

711,724 = 158,140 1J1Yl 

(17) Al~r)~~n1~ = {[(k)/(f)]/(i)} x (y) = {[322,989/2,350]/618.57} x 89,544 = 

19,8961J1Yl 

~~AlfOl'Jl~~ClJb~tJlu~~mNtJ~:;~Yl~1l1~n1n~UbfOl1'E1--1 b'vhnlJl:.J~~'J~'lJ'E1--1~~n1~~ (9) 
, 

n--1 (17) ~--1iJ~~Albyhn1J 4,133,4641J1Yl 
'U 

5.6.5 m~fllU'J rut-11~~ AI fOl'Jl~~ ClJ b~tJ(;]l~ bb1J1J91~'E1--1 1 U~~~'E1--1'fl(;]n ~ ru1l1~ 

tJ~:; UlYl'lJ'E1--1 b~tJ 

n1~fllU'Jru(;]I~~~~'E1--1d9:;~In1~fllU'Jru Li?1tJl.jfr)fin1~fllU'Jru(;]I~~'Jir'E1~ 3.1.6.1 lu 

( 18) 

( 19) 

(20) 

(21 ) 

, 

" "'" 'i' (;]UYlW~tJ b'E1n1~ = (m) x (0) = 22,051 x 8 = 176,408 1J1Yl , 

Alr)~i?1Yl1~(;]N = (m) x (p) = 22,051 x 22.25 = 490,635 1J1Yl , 

Albb~--1--11UYl1--1(;]~--1 = {[(m)/(f)]/( I)} x (q) = {[22,051/2,350] /481 .13} x 603,702 

= 11,7741J1Yl 

Alr)~i?1Yl1--1~'E1~ = {[(m)/(f)]/(I)} x (r) = {[22,051/2,350] /481.13} x 44,108 = , 

8601J1Yl 

(22) AlbbN--11UYll--1~'E1~ = {[(m) /(f)]/( I)} x (s) = {[22,051/2,350] /481.13} x 

177,240 = 3,457 1J1Yl 

(23) Al~IDl~tl;ftJLllfOl = {[(m)/(f)]/( I)} x (t) = {[22,051 /2,350] /481 .13} x 

1,534,312 = 29,9231J1Yl 

(24) Alb~'E1~nfOllbfOli!l~9m = {[(m)/(f) ]/(I)} x (u) = {[22,051/2,350] /481.13} x 

2,846,894 = 55,523 1J1Yl 

(25) Al'1l'E1~bb'll~bL~:;U1Nfmn = {[(m)/(f)]/( I)} x (v) = {[22,051 /2,350] /481.13} x , 

369,675 = 7,210 1J1Yl 
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(26) ri1L'lh'eltJmru'v;~'elLAi'el~~m = {[(m)/(f)]/(I)} x (w) = {[22,051 /2,350] /481.13} , 

x 640,800 = 12,497 UI'Vl 

(27) ri1L~tJtJ~~ntultJ~'WY1r~tJ = {[(m)/(f) ]/(I) } x (x) = {[22,051 /2,350]/481 .13} x 

711,724= 13,881 mY1 

(28) ri1~1~~n1~ = {[(m)/(f)]/(I)} x (y) = {[22,051/2,350] /481.13} x 89,544 = 

1,746 U1Y1 

l-J'C'lri1A'J1l-J~ru L~tJ1'Wl-Jl-Jl-J'el~'fll?1n Aru!l1~ tJ~~L!lY1'11'el~ L~tJ LVl1nmJ'C'l~'ll-J'1I'el~~l-Jn1~~ 
'IJ \.I Q.I" " , 

(18) C1~ (28) ~~iJl-J'C'lri1LVl1nU 803,914 mY1 
"\J 

5.6.6 n1 ~~1'W'l ruVl1l;j 'C'l ri1 A'lIl-J ~ t1J L~ tJ 1?11l-J LLUU~ 1 'C'l'el~ 1 'W~ l-J l-J'el~ 'fl1?1 n ~ ru!l1~ 

tJ~~L!lY1~1'WLLm '11 

n1~~1'W'lruml-Jl-Jl-Jl-J'el~d9~vl1n1~~1'W'lruT(?1tJ1mfin1~~1'W'lruI?11l-Jtr'l.jJ'el~ 3.1.6.21'W , 

(29) ri1LLN~1'WY11~1?1~~ = {[(n)/(f)] /(I)} x (q) = {[1 3,680/2,350]/481 .13} x 603,702 

= 7,304 mY1 

(30) ri1LLN~1'WY11~~mJ = {[(n)/(f)] /(I) } x (s) = {[13,680/2,350]/481 .13} x 177,240 

= 2,144U1Y1 

(31 ) ri1~1in~rutJT!lA = {[(n)/(f)] /(I)} x (t) = {[13,680/2,350] /481.13} x 1,534,312 
" 

= 18,564 mY1 

(32) ri1L~'ell-JnA1LAi'el~~m = {[(n)/(f)]/(I)} x (u) = {[13,680/2,350]/481.13} x 

2,846,894 = 34,445 mY1 

(33) ri1"Ji'ell-JLL'1!l-JLL'C'l~thN¥m11 = {[(n)/(f)] /(I)} x (v) = {[13,680/2,350]/481.13} x , 

369,675 = 4,473 mY1 

(34) rilL'll1'eltJmruVl1'elLAi'el~~m = {[(n)/(f)] /(I)} x (w) = {[13,680/2,350] /481 .13} , 

x 640,800 = 7,753 mY1 

(35) ri1L~tJtJ~~nwltJ~'WY1¥~tJ = {[(n) /(f)] /(I)} x (x) = {[13,680/2,350]/481.13} x 

711,724 = 8,611 U1Y1 

(36) ri1~1~~n1~ = {[(n)/(f)]/(I)} x (y) = {[13,680/2,350] /481.13} x 89,544 = 

1,083 U1Y1 

(37) ri1LLm'1l~1'W = i:-J'C'l~'ll-J~l-Jn1~~ 37.1 C1~ 37.9 LVl1nU 43,893 

(37.1) 'el1n1np\11~!?1 = (n.1) x (z.1) = 5,680 x 2.43 = 13,802 mY1 

(37.2) 'el1n1ntl'WVI'C'll-J = (n.2) x (z.2) = 4,774 x 3.56 = 16,995 mY1 , 



" 
(37.3) 'El1n11f111UU1 = (n.3) x (z.3) = 412 x 4.15 = 1,710 U1Y1 

" 
(3704) 'El1n11f111UU1~'W = (nA) x (zA) = 309 x 4.15 = 1,282 1J1Y1 

(37.5) 'El1n11f1n1J'~ihJ = (n.5) x (z.5) = 235 x 4.15 = 975 U1Y1 

(37.6) 'El1n11~'W~'El'Will = (n.6) x (z.6) = 1,147 x 3049 = 4,003 1J1Y1 

(37.7) 'El1n1n1'El'l~'El'Will = (n.7) x (z.7) = 290 x 2.36 = 684 U1Y1 

" " 
(37.8) 'El1n1191U1 = (n.8) x (z.8) = 493 x 4.89 = 2,411U1Y1 

114 

(37 .9) 'El1n111EJ~'1bfln~"'~'ElEJ~,)"vI{(1 = (n.9) x (z.9) = 340 x 5.97 = 2,030 

U1Y1 

l;!~A1f1')l).J~Cl.J b~EJ1'Wl-.J).J).J'El'l!l ~n ~ruJl1Y'1 l.h~bJlYl'll'Wbb1ll-n bVl1rlW.J~1')).J'lJ'El'l~).Jnl1 

~ (29) tl'l (37) ~'1iJ).J~A1bVl1rlU 128,270 U1Y1 v1'1J'Wbd'ElU1).J11')).JrlU).J~A1f1,)1).J~rub~EJ'lJ'El'l 
~ ~ ~ ~ 

flruJl1Y'1bVl1rlU 803 ,914 + 128,270 = 932,1841J1Y1 , 

v1'1J'Wl;!~A1f1,)1).J~'1!b~EJLl?1m''l).J'lJ'El'lbfli'El'l9m Hatschek 4 LN'I1'WM~~1 b~'El'W 
b).J'111EJ'W 9~ bVl1rlU ~~1'l).J'lJ'El'll;!~ A1f1'l1).J~'1! b~EJ'lJ'El'll-.J).J).J'El'l!l ~n nl1~'Wbfli'El'l l.h~~Y1~Jl1Y'1 

.c:...=11 IV .d. 1"'-

nlnl?1'Wbfl1'El'l bb~~'El~n~ruJl1Y'1 'If'lbYl1nU 2,673,248 + 4,133,464 + 932,184 = 7,738,896 

U1Y1 

" , o _-' 0 Q, cv q q 0 0 

n 11f11 'W'l ru~ 1).J'l fi nl1'lJ'El'l bbUU91 ~ 'El'l 'lJ 'El'l '11'W'l9 EJ'W ~ 1).J 11C1 Y19 ~Y11 n 11fl1'W,) ru UEJ n 

n EJnl1f1'l1).J~ '1! b~ EJlrif ~'1yi11 tX~ 1).J 11C1Y1nulrif11 bbl'l~~nEJn11f1'l1).J~ '1! b~ EJ~ bTl l?1~'WJ'W iJ 

).J~ A1 fl')1).J~ ru b~EJ blJ'WbVl1 1l?1 ~'19 ~~1).J11C1U1).J1 bmEJU bYlEJUrl'W 1~"vI11'1nEJnl1f1')l).J~ ru b~EJ 
'\J 'U ~ 'U .... 

lrif tl'l bbih~blJ'WnEJnl1f1'l1).J~Cl.J b~EJ1 'Wl-.J).J).J'El'l~ U~nl'll'1rl'W b"lf'W ~'El'l nl1Y1nU11Jl1EJ1 'Wb~'El'W 

b).J111EJ'W Lfli'El'l HSA iJfI,)1).J~rub~m'~"vI11'1 n11~1'1l11f1,)1).J~~'El1l?1Lfli'El'l9m ~'1LU'Wn11 
\J ., 

bb~n~l'l ~'1iJill).J1ru).J1mU'W!l'Wv1ULLm'lJ'El'lfl'l1).J~Cl.J b~EJ1'Wl-.J).J).J'El'l!l m1~ruJl1Y'1 (5,852 ml,)EJ) 

91n nl1A1'W'l rurif'l EJ bbUU91 ~'El'l'lJ'El'l'l1'W';)9 EJ~9 ~l111 tXYI11U11 l;! ~ A1 fI 'l1).J ~ Cl.J L ~ EJ'lJ'El'l nl1~ 1'1 

l11f1'l1).J~~'El1l?1bfli'El'l9m iJl;!~A1f1')l).J~'1!b~mYl1rlu 1,027,844 U1Y1 bb~~ l;!~A1f1')l).J~Cl.Jb~EJ 

'lJ'El'lb~EJ'El1n1nL~nh'l iJ).J~A1f1')l).J~ruL~mVl1rlU 213,347 U1Y1 91nl?T,)'Elt!1'1~U1b~'W'El LL~l?1'1 
\J \J ., 

1 tX L ~'Wtl'll;!~ A1 fI'll).J~ '1! L~EJ'lJ'El'l Lfli'El'l9 n 1Lrif'Elt! 1'1-n l?1 L9'W Ll?1EJ LL~ l?1'1 fl')1).J ~ Cl.J L~ EJ'El'El n).J1 LU'W 

l;!~ A1 L1'W ~'1 ~1 ).J11C1U1).J1 LmEJU L YlEJUlrif11 LLl'l~~l-.J).J).J'El'liJ fI'll).J ~ '1! L~EJ'El~ LYl1 1~ ~n~'1 Ld'El 
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Yln1Lfi~''El-.l9m LL~:::fl,)1l-J~r]dL~m',)l-J'1J'El-.lLfl1-'El-.l9ml11t11'W'El-.lrlnT ~-.l~1l-J1n1t11l-J1~1~UUr]dl-11 
1Ji''Elt!1-.l\jn ~'El-.l ~-.l1 'WJi'1'WmnmmJ LYitlW:::l-1~1-.l Lfl1-'El-.l9 m LL~:::mnmtlU LYltlUfl,)1l-J~ r]d L~t1 
ml-Jl-Jl-Jl-J'El-.l'fl[;1nmn.J~ [;1, l.h:::~Y1fi1l1Ym1TC.J~ [;1 LL~:::'fl[;1T1 flru1l1Y1 LL~ :::~n~-.l mT~1'W')ruJi'')t1 , , 

LLUU'~1~'El-.l~~1l-J1nl'VhmT~1'W')ruLLtlnntl~:::~t1V1'1J'El-.lUn.Jl-111Ji'~1 Breakdown, Set up & 

Adjustment, '1J'El-.l L~t1 LL~::: -.l1'WLLm '1J LLtlmLr;i~:::'El1 mTu r]dl-11~1Un.Jl-11~1-'El'El1mT1V1~iJl;j~ rl1 

fl,)1l-J~n.J L~t191'W,)'Wl-J1n vi11~~1l-J1TC1fuY1nui:i-.l fl')1l-J~n.J L~t1'Elt!1-.l-D VI L 9'WLLti n nmh:::L1lY1'lJ'El-.l 

'El1mTUn.Jl-111Ji' LL~:::~1l-J1TC1t11-n'Ell;j~l-J11fl'WmT~ VI~'W191'WmnLm 'lJUn.Jl-11 ~~-.l C.J~m:::Y1ur;i'El 

'El-.lrlm'flt!1-.l-DVlL9'W LL~:::~'WLLT-.l 

5 . 7 mT~1'W')ruI'11l-J LLUU91~'fl-.l L ~'fl~ Lfln :::-Jl-11l-J~ rl1 fl,)1l-J~ ru L~t1'1J'El-.l m:::u')'WmTC.J~ [;1 
\J \J ~ 

LVltlH LL'W,)Y11-.l rl11.h:::~Y1fiC.J~ LVlm',)l-J'lJ'fl-.l Lfl1-'fl-.l9 m LVltl1-ii1unLml-J~9V1vi1;'W 

, ~ 

""'" '" 0 """" .... odt,. 0 Q' 'J,.I _411 
L'W'fl-.l VI,)tILLUU91~'fl-.l'1J'fl-.l-.l1'W,)9 t1'W [;1'fl-.lY11 m nnUT,)UT,)l-J'lJ'fll;j~, u'WY1n'1J'fll;j~ LL~::: 

UT:::l-J,)~ C.J~-n'Ell;j'i'l~-.lrl1 OEE LL~:::l;j'i'l rl1fl,)1l-J~ C1J L~t1 L~'flfl')1l-J~:::VI,) n 1'WmTu'WVin-n'Ell;jmL~::: 
UT:::l-J'1'i'l C.J 'i'l -.l1'W~9t1~9'l1Ji'9 Vlvi1T:::UU LY1 fl L'W L'i'l~~1T~'WLY1 p\~1fl 'Wmwiu T,)UT,)l-J-n'Ell-J~ LL~::: 

\J 

n'fl'WmT1-if-.l1'W LU nLnTl-J L ~'flUT:::l-J,)~ C.J ~l-11l;j~ rl1 fl,)1l-J~ C1J L~t19 :::~'fl'lvi1n1n11l-1'WVI 

XU LLUU-n'fll;j'i'l~,) 1u'1J'fl'l Lfl1-'fl-.l9m ~'l9:::UT:::n'flu1uJi'')mh'Wt!'fltl1 UT:::n'EluJi'')t1 -n'fll;j'i'lU1MY1 

-n'Ell-J'i'l LN-.l1'W -n'fll-J~~l.htl'l1'W -n'fll-J~UT:::LllY1 Lfl1-'fl-.l9m ntl'i'l:::L~t1V1Lfl1-'fl-.l9m -n'Ell-J~C.J~[;1.nru'Yl 
~ 'U \J \J 
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Main Program 

tl'111U"1,hUJU-UO\l1l 

,rDijitU=-ta •• n"l I 
r ';OI\1I1"\I\IU JI J 

n"l ... in.li'in';IU~1I 

OEE 

5i\IIl\.1 

n'l1"lh:.&niUUI 

OEE 

IrrIRR'''"l''ll.llillVl1U 

5.7. 1.8 

1[: •.•. u •• " '~I 
l1D'-IR\1:-","Iu I 
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1/ .. v 

5.7.1.1 'lJ'ell-J~U'j'l1Y1 
\J 

,nlAlJllf\,! 

~."l""" 'I --------

m:;i?1111LY1tJ 91rli?1 bb~:;vilm'j'rhvl'Wi?1 'j'~~h:l'lI'W bi?1tJ1lTVI'Wi?11,x 'j'~~bN'Il'W A'el F-001 U~:; ~'el 

bN'Il'W A'el bN'Il'WM:;u1 bi?1tJ'v1lh~'elrh'v1'Wi?1-n'ell-J~ bN'Il'Wbb~ i?1'1 ~'1'j'tJ~ 5.10 
• 'U \J 



1J \ ~\' Iliu"qih';",?Qi'6!lam-ii.itfili,' 
f'lAhfn'l! 
5.IrH1u! r --------------------

(-001 
C-oOl 
C-Q4l1 

tfH'\<IH~\jl 
tun'l.l\111ilU 
tf)n\l\1J n~ 

" , 5.7.1.3 'lJ'El~flVl'W(HJ'll'W 
'IJ 

11 8 

viln1n:;~-n'Ell;!flwt.l'JtI'll'W 1 'W LN'll'WLLfl:;U 1-~Vl~ dj'Wnnl1~ m~n L(;1 t1vi 1 n1n~'El nu1-~Vl 

m:;Ld'El'lm:;(;11'l1LVltl r.i1Fl(;1 LLfl:;b'l'l1'W~'i':;u1 LL~'J9'lviln1'i'nlV1'W(;1 'i',r~Vltl'JtI'll'W flU ~'El , 

, " 
G.' I .r:::!riI I ...:::IIo.o:::!l 

'i'VI~VI'W'JtI'll'W 0-002 'll'ElVl'W'JtI'll'W LL~'Wn~fl(;lm:;LU'El'l 2 

q,;' , ..:::J I ""'" J' 
'i'VI~VI'W'JtI'll'W 0-003 'll'ElVl'W'JtI'll'W LL~'Wn~fl(;lm:;LU'El'l 3 

'i',r~Vltl'JtI'll'W 0-004 ~'ElVltl'JtI'll'W LL~'WnLf1~'ElU~ 1 
, 

G.' I dI I .cY ,q 

'i'VI~VI'W'JtI'll'W 0-005 'll'ElVl'W'JtI'll'W LL~'WnLf1fl'ElU~ 2 

L(;1t1V1U19'ElnlV1'W(;1-n'El~flVltl'JtI'll'WLL~!?I'lc;1'l'i'U~ 5.11 
'IJ 'IJ 



119 

1Jl l1\' JSmi.",.iii4Yit6fidY U.'Miili 

f\i'II~\l1U''1U I 
~ rnH.nUnU 1-

1
----------------------

lJl i ll hunl f\;~ \Il.nunu tlIlWU'ltlt,U 

C-oOl D-oOl lu,n.lnf.jhnfa~lJ~ 1 
C-oOl D-002 ul!Junf,Jht'\r.~lIil. 2 
C{lOl D-003 I.I.CJ\mfJ~ ~ nf: ~~D' S 
C{lOl D-Q04 u.m..lfniJIhlJftl 
C{lOl D-005 I,I.NUnlll1htJA 2 

vl1 n1'n~1.J-ntll;J rnh:; LIlYl Lf)~tl'l9 m 1 'W tN'l1'WLL~ :;lJ1';Yl~ dJ'Wnnl1~m~n t~tn11 n1j' 

L~tlnlJ1';Yl m:;Ldtl'lm:;~1~1YltJ ~1n~ LL~:;tj"l'l1'WM:;lJ1 LL~'J9'lvhn1nlTvl'W~ j',r1:'11h:;LIlYl , 

Lfl1tl'l9m nlJ ~tl1.h:;UlYlLfl1tl'l9m ~'l~ 
j',r1:'11h:;LIlYlLfl1tl'l9m M-001 ~!l1h:;UlYlLfl1tl'l9m Hatschek 

j',r1:'11h:;UlYlLfl1tl'l9m M-002 ~tl1.h:;UlYlLfl1tl'l9m Coating Machine 

t~m,nJ19tlri1'v1'W~-ntll_J~lh:;LIlYlLfl1tl'l9nml:'1~'l~'lj'tl~ 5.12 
" " 



1Ihl\11'-OOl : uti .. , n r.L~·D~n r. ~'~\ml ~'~\JI ::::::J 

1nnu 11 : ~f U'\Ulf:.ul i:J 
n;Jlllf:LIl\'J 
f1t1I1::~ ~ tltllr---------------

~1-()() 1 Halsch .. 
M-Q02 CO!ong Mach.,! 

, 
1J' Q/.eII v 

5.7.1.5 '1Jtll;l'C'lnu'C'l:::VeH.Jmf11tl'lr.m1 

120 

Yhm11:::u-iftll-J'C'l11U'C'l:::L~W'1Lf1itl'l~m L-wt-nl'lU'I1U IN'I1WL'C'l:::u1~Y1~djunn11~m~n , " 

I I I I 11 
.ell _ t.t.odl 0 0 v.ell _ .cII.cII "'" _..:::.I 

Lf11tl'l9m LL'C'l'l9'1Y11mml"vmVl1V1~Lf11tl'l9m LL'C'l:::'11tlLf11tl'l9m Vl'lU 

, "".Ji 
5.7.1.5.1 VlU'lU'I1U LLt:.Junt:.J'C'l(;1m:::LUtl'l 1 

l.h:::L.flY1Lf1itl'l~m Hatschek 1'IX~Lf1itl'l~m H1 ~tllf1itl'l~m Hatschek1 

l.h:::L.flY1Lf1itl'l~m Hatschek 1'IX~lf1itl'l~m H2 ~tllf1itl'l~m Hatschek2 

, "".Ji 
5.7.1 .5.2 VlU'lU'I1U LLt:.Junt:.J'C'l(;1m:::lUtl'l 2 

l.h:::L.flY1Lf1itl'l~m Hatschek 1'IX1:'lLf1itl'l~m H3 ~tllf1itl'l~m Hatschek3 

l.h ::: L.flY1Lf1itl'l~m Hatschek 1'IX1:'llf1itl'l~m H4 ~tllf1itl'l~m Hatschek4 

, "".Ji 
5.7.1.5.3 VlU'lU'I1U Llt:.Junt:.J'C'l(;1m:::LUtl'l 3 

t11:::L.flY1Lf1itl'l~m Hatschek 1'IX1:'llf1itl'l~m H3 ~tllf1itl'l~m Hatschek5 
I _ .dI ...,., 

5.7.1 .5.4 VlU'lU'I1U LLt:.Junt:.J'C'l(;1lf1'C'ltlU1:'l 1 

t11:::l.flY1Lf1itl'l~m Coating Machine 

Coating Machine1 

, " 

j',x~Lrl1'e)~4'nj' C1 ~t)L r11t)~ 4'nj' 
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lh:;lnVllfl~''el~r.r m Coating Machine ~'IX~ lfi1'el~r.r m C2 ;'ellfl;:'el~r.r m 

Coating Machine2 

lh:;lnVllf14'el~r.rm Coating Machine ~'IX~lfli'el~r.rm C3 ;'ellfli'el~r.rm 

Coating Machine3 

" 
S.7 .1.S.S t-".l'J£Nl'W lle.J'Wne.J~lilm:;lU'el~ 2 

I I I I 

tJ~:;lnVllfl1'el~r.rm Coating Machine ~'IX~ L fl1'el~r.rm C4 ~'ellfl1'el~r.rm 

Coating Machine4 

tJ~:;lnVllfli'el~r.rm Coating Machine ~'IX~lfli'el~r.rm CS ~'ellfli'el~r.rm 

Coating MachineS 

LVI tJVlUl'"l'el riT\'\'WVI-L''ell.Jr1tJ~:; LnVl Lfli'el~r.rmLL~ V1~ r;1~~tJ~ S.13 
~ ~ 

1Jl tf\1 I '·HA"'·',',;;@I8A RiM'''( 3 
h'~'\lll: '{~~,·,ua:l.Il ::::J 

\\'UUI~'U 10.(101: L4~unuhnr:~~El~ 1 3 
l.I ':I,.m'lh~~m IM-oOl : Hatschek iJ 

ni ' l"h.c~n'J I 
~D\IIIh1"'ln' ;-1 ---------------------

C.ool 
C.(lOI 

0.001 
0.001 

1~.oo1 HI 
M-OOl ti2 

'I11n1n:;1..J-L''eld;!r1 e.J~ lilnru'Vl ~ Lfli'el~r.r nnLr;lr1:;tJ~:;LnVl~Il.Jlnl e.J~ lil1~ LVltJ'I11 n1 ~ri l V1'WVI 

tJ~:;LnVlLfli'el~r.rm Vltl'JtJ~I'W h~~I'WLLr1:;'lJ .. hrVl~dj'Wmru~mn LVltJ'I11n1n~'eln'lJ1~Vl m:; L~'el~ 
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, " _ Q.." ~ dI _ ..... t/'cv,Q 

e.J~j;lJlruSVl LL~:::'Jj'Ele.J~j;lJlruSVl (11-.1'W 

, .. ~ 
5.7.1.6.1 Vl'W'ltJ-.11'W LLe.J'Wne.J~ j;lm:::LU'El-.1 1 

, 
d,;r~e.J~Ci1Jlrusvl P-001 ~tJ~~(;lllru'Yl 

" .. , 
m:::LU'El-.1~'El'Wfl'lJ1'l RT120 

" 
P-002 

" .. , 
m:::LU'El-.1~'El'Wfl'lJ1'l RT150 

" 

" .. ...., 
m:::LU'El-.1Yi'i'l-J1'lJ1'l PM 

" , ..... 
5.7.1.6.2 Vl'W'ltJ-.11'W LLe.J'Wne.J~j;lm:::LU'El-.1 2 

, 
d~~e.J~[ilJlru" P-001 :n'f)e.J~[il.nru" 

" .. , 
m:::LU'El-.1~'El'Wfl'lJ1'l RT120 

" 
l.h:::LJlYlLfli'El-.19m Hatschek 'i',r~e.J~j;lIlrusvl P-002 

~ , 
m:::LU'El-.1~'El'W~'lJ1'l RT150 

l.h:::LJlYlLfli'El-.19n'i' Hatschek 
~ .... , 

m:::LU'El-.1Yi'i'l-J1'lJ1'l PM 

" 
5.7.1 .6.3 ml'ltJ-.11'W LLe.J'Wne.J~j;lm:::LU'El-.1 3 

, 
j,;r~eJ~[ilJlru-n P-001 ~'f)eJ~(;lJlruryf 

" .. , 
m:::LU'El-1~'El'Wfl'lJ1'l RT120 

" 
P-002 

" .. , 
m:::LU'El-.1~'El'W~'lJ1'l RT150 

l.h:::LJlYlLfli'El-.19n'i' Hatschek 

" 
m:::LU'El-.1Yi5lJ1'lJ1'l PM 

5.7.1 .6.4 ml'ltJ-.11'W LLe.J'Wne.J~j;lLfl~'ElU~ 1 

l.h:::LJlYlLfli'El-.19m Coating Machine 'i',r~e.J~j;lIlrusvl P-004 ~!le.J~j;lIlrusvl 
~ , .... 

m:::LU'El-.1~'El'Wfl~ RT120 
" 

l.h:::LJlYlLfli'El-.19m Coating Machine 'i',r~e.J~j;lIlrusvl P-005 ~'Ele.J~j;lIlrusvl 

m:::Ln'El-.1~'El'WA~ RT150 
" 

l.h:::LJlYlLfli'El~9m Coating Machine 'i',r~e..J~j;lIlrusvl P-006 ~'Ele..J~j;lIlrusvl 

m:::Ln'El-.1Yi5lJ1~ PM 

, .. ~ 
5.7.1.6.5 Vl'W'ltJ-.11'W LLe.J'Wne.J~j;lm:::LU'El-.1 2 
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l.h~lllYllfl;l'El'l4'm Coating Machine ~«~H,J~(;].nru-n P-004 ~'Ele.J~(;].nru-n 

m~ln'El'l~'El'Wfi~ RT120 
\J 

l.h~lllYllfli'El'l4'm Coating Machine ~«~e.J~(;].nru-n P-005 

m~ln'El'l~'El'Wfi~ RT150 
" 

" dI q I q 

m~I1J'El'ly.mn~ PM 

t~tlVli.(19'ElrilV1'W~-iimJ~e.J~(;].nru-nu~~'l~'l~U~ 5.14 
\J " 

\Jhh, Ic-oo1 : lJ\\;\, r.r!\~O~nt:"'l!" \1t1 1,n_ ::1 
h,.null: h,n\Ulf::.Jl iJ 

mUtI" ' \I !o-QO1 : :unlnr.l !"nf: l~DJ 1 iJ 
-:001: Hat!;Chek 

f~iHj~'lIfDni l 
eOd.~",,; i-I-----------------

n<s:LG"DHlDUeU"'l) RT120 
nf!LI1D4nil\l~~') RT1SO 
nt:L6Dmllh~' ) PM 

e.J~(;].nru'V1t~tlviln1~rilV1'W~lfli'El'l4'm VI'Il'ltl'lI'W tN'lIWI~~1J111Yl~dj'Wnni1~m~n t~tlYhn1~ 

1~'Eln1J1';Yl m~ln'El'lm~"n'jj'1Ylti ~ln~ tN'l I 'WM~1.i'11~'ElnVl'll'ltl'lIU Ifli'El'l4'm 11~'l~'lviln1~ 
rilV1U~ e.J~(;].nru-n 11~~ril~'l n1~e.J~ (;]~'l~ ~'lJ'El'l U~~~e.J~ (;].nru-n~ Ifli'El'l4'm,r'W1~Il-Jl~rJe.J~(;]1~ " , 
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, .. ~ 

5.7.1.7.1.1 Lflj''EI'l9m Hatschek1 

" dI I 0..... _ I 

m:::LU'EI'lfl'El'Wfl'lll'J RT150 n1fl'ln1n·Jfl(;1~'l~ ~ 818 VI'W'JtJ/'l!l-J. 
~ " , 

" dI ....". I 0.... _ I 

m:::LU'EI'l'Vnl-Jl'lJl'J PM n1fl'ln1n.Jfl(;1~'l~~ 1,596 VI'W'JtJ /'l!l-J. 
, 

5.7.1.7 .1.2 Lfl1'E1'l9m Hatschek2 

" 4 I 0.... _ I 

m:::LU'EI'lfl'El'W~'lI1'J RT1 20 n1fl'ln1n.Jfl(;1~'l~~ 1,020 VI'W'JtJ /'l!l-J. 

J' I 0.... _ I 

m:::LU'EI'lfl'El'Wfl'lJl'J RT1 50 n1fl'ln1n.Jfl(;1~'l~~ 818 VI'W'JtJ /'l!l-J. 
" " , 

" ell eII!. 0 CV _ I 

m:::LU'EI'l'Vnm'lJl'J PM n1fl'ln1n.J~(;1~'l~~ 1,596 VI'W'JtJi'l!l-J. 

" 
5.7.1.7.2 VIl.J'JtJ'll'W LLC.J'WnC.J~(;1m ::: LU'El'l 2 

, .. ~ 

5.7 .1. 7 .2.1 Lflj''EI'l9m Hatschek3 

" dI I 0..... _ I 

m:::LU'EI'lfl'El'W~'lJl'J RT120 n1fl'ln1j'C.Jfl(;1~'l~~ 2,350 VI'W'JtJ /'Ill-J. 

J' I 0.... _ I 

m:::LU'EI'lfl'El'W~'lJl'J RT150 n1fl'ln1j'C.J~(;1~'l~~ 1,886 VI'W'Jtl /'l!l-J. 

J; o=,l, o a,.; _ I 

m:::LU'EI'lynl-Jl'lJl'J PM n1fl'ln1j'C.Jfl(;1~'l~~ 3,678 VI'W'Jtl/'l!l-J. 
, 

5.7.1.7.2.2 Lfl1'E1'l9m Hatschek4 

" .ell I 0..... ClIo I 

m:::LU'EI'lfl'El'W~'lJl'J RT150 n1fl'ln1j'C.Jfl(;1~'l~~ 1,886 VI'W'JtJi'l!l-J. 

J' ~I 0 .... _ I 

m:::LU'EI'l'Vnm'lJl'J PM n1fl'ln1j'C.Jfl(;1~'l~~ 3,678 VI'W'JtI/'l!l-J. 

, 
5.7.1.7.3.1 Lfl1'E1'l9m Hatschek5 

, .. .... 
5.7.1.7.4 VI'W'JtI'll'W LLC.J'Wmflfl'ElU~ 1 

5.7.1.7.4.1 Lfli'El'l9m Coating Machine1 
J' 1.r::::lII 0.... _ I 

m:::LU'EI'lfl'El'W~~ RT1 20 n1~'ln1j'C.Jfl(;1~'l~~ 1,362 VI'W'Jtl/'l!l-J. 

m:::Ln'El'lfl'El'Wf1~ RT150 rh~'ln1j'C.J~(;1~'l~~ 1,092 VIl..btl /'l!l-J. 
~ ~ , 

" dI q I q 0 V _ I 

m:::LU'EI'l'V'1j'l-Jl~ PM n1fl'ln1j'C.Jfl(;1~'l~~ 2, 132 VI'W'Jtl /'l!l-J . 

5.7.1.7.4.2 Lfli'El'l9m Coating Machine2 

m:::Ln'El'lfl'El'Wf1~ RT1 20 nl~'ln1j'C.J~(;1~'l~~ 1,362 VIl.l'Jtl /'Ill-J. 
" " , 

J' l «=li 0.... _ I 

m:::LU'EI'l~'EI'W~~ RT150 n1fl'ln1j'C.Jfl(;1~'l~~ 1,092 VI'W'JtJi'l!l-J. 



, 
~ v . . 

5.7.1 .7.4.3 bfl~'EI'l"'lm Coating Machlne3 

m::;bn'El'l~'EI'U~~ RT120 nl~'ln1~t:.J~(;]~'l~1?1 2,726 'l.-n"htJ /'ll'-l. 
~ ~ , 

" dI I~ 0 IV ~ I 

m::;bU'El'l~'EI'U~~ RT150 n1~'ln1~t:.J~(;]~'l~1?1 2,188 VI'U')tJ/'ll'-l . 

m::;bn'ElWi~aJl~ PM nl~'ln1~t:.J~(;]~'l~1?1 4,262 Vlt.htJ /'ll'-l. " , 

, 
~ v 

5.7.1.7.5.1 bfl~'EI'l"'lm Coating Machine4 

.J; 1..::.1 0......0::::0 I 

m::;bU'EI'l~'EI'U~~ RT120 n1~'ln1~t:.J~(;]~'l~1?1 2,726 VI'U')tJ/'ll'-l. 

m::;bn'El'l~'EI'U~~ RT150 nl~'ln1~t:.J~(;]~'l~1?1 2,188 Vltl')tJ/'ll'-l. " " , 

, 
~ ~ 

5.7.1.7.5.2 bfl~'EI'l"'lm Coating Machine5 

m::;bn'El'l~'EI'U~~ RT120 nl~'ln1~t:.J~(;]~'l~1?1 2,726 Vltl')tJ /'ll'-l. 
" " , 

Ji' ,..",j 0..... -. I 

m::;bU'EI'l~'EI'U~~ RT150 n1~'ln1~t:.J~(;]~'l~1?1 2,188 VI'U')tJ /'ll'-l . 

m::;bn'ElWi1aJl~ PM nl~'ln1~t:.J~(;]~'l~1?1 4,262 Vltl,)tJ /'ll'-l . " , 
Ll?1tJVliJl"'l'ElnIV1'UI?1-li'El'-l~nl~'ln1~t:.J~(;]bb~I?1'l~'l~U~ 5.15 

" " 

\lli' ... , 1,-001: uhh, rtt: ~l1D"''''':~U' '\,\t1 ;'''~\JI iJ 
~{U'tlll: hu'nHn:!..l iJ 

\I\lUlJ1UIO-D01: .u'l\.nJ.l~;:In.:\l1c, 1 iJ 
fli.llIIlD~~nf It-it: J-Iatscnekl iJ 

.h~,,"; I ::J 
r1'i5'm1'S"~hl \l\ntl/~1J, 

l.lhi'" hHl" 'Inhul1'l01 f\;n~~lDJ~m 
C-oOI I 0-001 ~I 

(-001 00(<)1 HI 
("l01 0-001 HI 
(-001 0-001 H2 
(-001 O~)Ol ~2 

C·OOI 00(001 H2 

P·COI 
P-002 
P-OOJ 
P.I)()I 
P-002 
p·CO) 

1r02O.00 
818.00 

1.596.00 
1,020.00 

818.00 
1,596.00 
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" -. I _ V CIiI 

~~Iil ll~:::·lVl_.ll,)~1~~IilI?l_.l'W 

, 
~~~n:::~~1il C ~'El n:::thtJ -rl,)_.ll,)~1n1~~~1il 16.00 n_.l 24.00 'W. 

'i' " 0 " .,. v . I.J 
bl?ltJ'v1'W19'Eln1'v1'WI?l'lJ'Ell_1~n:::~~lilll~I?l_.lI?l_.l~uY1 5.16 

~ ~ 

1JW'n lc~)l : lIli"l-l n{: ~l103n {:a' tt '\1C ~ ,r'i.- iJ 
tU)l'U!l:t,.,n\UI 'J:lI\ ::OJ 

rinn:n"lnJJa I 
~on:n,." ~ . rl ---------------

~ .. ·,,·,r-I --

A n:ln 
6 n:. '1h 
C nantl 

00:00 . 08:00 
08:00· 16:00 
16:00' 00:00 
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~')'W~'Ell_11'lJ'El_.ln1ni1'v1'WI?lXtJLllJlJ-n'El~~ ~'El XtJlllJlJ-n'El~~m1l-1~'1Jl~tJ ~-.lXtJ~ 5.17 Ll?ltJ 

1~yhn1~ri1'v1'WI?l_n'Ell_1~ 1 'W~,)'W'lJ'El_.l ~tJ lllJlJ_n'Ell_1~ ~,)1l_1~ ru l~ tJ 1il1l_1 ~1 ~lJ Ll?ltJrJ ntJ~ :::L~tJl?l~_.l 
\J \J \J 'lJ Q.<O 

V " .. 

'v1,)'lJ'El 5.7.1.9 f1_.l 5.7.1.11 
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,1.JILU1J1iDloJn l~1D.,"n,. 

I [~:-:-:___~~i.~~~~~ I ~ __ __ ._ :~] I 
,;.~.\ •• .,U I 

-J.~.n:"~~ I 

vi1 n111::;1.J-ir'ell;jfl fl '"J 1l-J ~ ClJ l~ mJ'el til 'Wf1'"J1l-J ~ C1J l~ mil~ n"lJ'el..:J ~l-J l-J'el..:J t1!?1 n n1n~'Wlfl i'el..:J 

llfl::;t1!?1 n ~ f.1J1l1Y1 t~ tlvi 1n1 nh\.~'W~ t'UllUU-ir'ell;j fl1~ ~ fl'"J 1l-J ~ C1J l~ tlllfl ::;11 tI fl::; l~ tI ~ fl'"J1l-J 

5.7.1 .9.1 f1'"J1l-J~C1Jl~tll'Wt1!?1nn1n~'Wlfli'el..:J (Availability Loss) 

- 1~~fl'"J1l-J~rul~tI BL 11t1fl::;l~tI!?1fl'"J1l-J~rul~tI fl'"J1l-J~rul~tI'"llnn11'JJ~-ir'el..:J 
'\J G.' \J <v '\J .... 

, 
"lJ'el..:Jlfl'1'el..:J9m (Breakdown Loss) 

UfU~..:Jllfl::;ufull[;]..:Jlfli'el..:J9m (Set up and Adjustment Loss) 

5.7.1.9.2 f1'"J1l-J~ClJl~tll'Wt1!?1n~f.1J1l1Y1 (Quality Loss) 

1~~ fl'"J1l-J~C1J l~tI RejL ntlfl::: l~tI~f1'"J1l-J~C1J l~tI fl'"J1l-J~C1J l~tI'"llnn1nJ~!?I 

"lJ'el..:J l~tJ (Reject Loss) 

- 1~~fl'"J1l-J~C1Jl~tI RewL 11t1fl::;l~tI~f1'"J1l-J~C1Jl~tI fl'"J1l-J~C1Jl~tJ'"llnn1nJ~!?I 

..:J1'Wum"lJ (Rework Loss) 



1),: LSl\1111'Ul 4flJ~h IAva;~bdlt¥· L05~ 

\Jf:uan'nn uil!f1~Lb I 
f'1u~::'L6a, .. ~ ,,, n~r'jI~lA!J i-, ------------------

BL "'UIGC\,jL~tr;'nmnj"iJD~!llIH"lDl~ni (Br~akdown loss) 
SAl I1!luHJ CUlatl: .,nrjm.lhJ~4 u.1I~t.lt1Ju.~il~lD,,-jM (Setuo SAdjustment 05S) 

5.7.1.1 0 .jJ'fl~flntJm~fI')1l-J~'1Jb~tJ1l-.lt1i?1~1mn~tJLfi;l'fl'l 
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Vl1 n1 n~1.J.jJ'fl~ fld1 tJ n1~f1'd1l-J~ tlJ b~mJ'fltJ1l-.lf1'd1l-J~ b1J b~ tJ'vI-K n'lJ'fl'l ~l-Jl-J'fl'l t1 m1 n1 ~ 

b~tJLf1i'fl'l t~ltJVl1n1n~'flm.h~b1Wl bf1i'fl'1 9m b~'flm.h~ bllVlfl')1l-J~ru b~tJ'lJ'fl'lt1 i?1nmn~tJLf'1i'fl'l " ~ 

5.7.1.10.1.1 bf'1i'fl'l9nnh~bllVl Hatschek 

~,x~ A-004 ntJfl~b~tJ~fI')1l-J~rub~tJ l-J'flbi?1'flf Main Drive t'vl~~ " ~ 



~1X~ A-014 ntJf1::;b~tJVlfl'l1l-J~q,Jb~tJ j;]::;bbm,d!l'W~'W'1f'l 

~1X~ A-015 ntJf1::;b~tJVlfl'l1l-J~q,JL~tJ ~1tJ'tl1'W"lJ1Vl 

~1X~ A-016 ntJf1::;b~tJVlfl'l1l-J~q,Jb~tJ ~ntJ'W~nn~'1bbj;]n 
~1X~ A-017 ntJf1::;b~tJVlfl'l1l-J~q,Jb~tJ ~mrVlb'tlf11"lJ1Vl 

~1X~ A-018 ntJf1::;b~tJVlfl'l1l-J~rub~tJ bfli!l'l~~l-JJ1tJ1rorUj;]::;n!l'Wb~tJ 
~ ., 

~1X~ A-019 ntJf1::;b~tJVlfl'l1l-J~q,Jb~tJ bfli!l'l~~l-JJ1tJ1f1Vl~!l'lb~tJ 
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~1X~ A-020 ntJf1::;b~tJVlfl'l1l-J~q,Jb~tJ bfli!l'l~~l-JJ1tJ1~Vl!l1~J1~'W'1 
b~tJ 

~1X~ A-021 ntJf1::;b~tJVlfl'l1l-J~q,JL~tJ Vacuum Pump 'L'vIf1Vl 

~1X~ A-022 ntJf1::;b~tJVlfl'l1l-J~q,Jb~tJ El-JL~tJ 

~1X~ A-023 ntJf1::;L~tJVlfl'l1l-J~ruL~tJ LP11j'!lVlc;l'W'vI\J1El-J 
~ ., , 

~1X~ A-024 ntJf1::;L~tJVlfl'l1l-J~t1Jb~tJ Ln~tJ'ltJ!lmP11j''L'vIf1Vl 

~1X~ A-025 ntJf1::;L~tJ(;1fl'l1l-J~q,JL~tJ 1~~1~U 

5.7.1.10.1.2 Lfli!l 'I rorn nh::; LJlVl Coating Machine 

Q..o' CIIII q ..... 

~'vI~ 8-005 ntJf1::;L!ltJVlfl'l1l-J~q,JL~tJ ~::;UULmVlU 

~1X~ 8-006 nm'l::;b~tJVlfl'l1l-J~ruL~tJ m::;Ln!l'l~'1'1!'W'vIf1!lVl1~ 
~ ., 

>.. 
m::;LU!l'l 

~1X~ 8-017 ntJf1::;L~tJVlfl'l1l-J~q,JL~tJ l-J!lLj;]!lf~Vlf1l-Jm::;'"l1tJfl'l1l-Jb~'W 

hh~1'11'W 



1~~ 8-018 ntJ~~b~tJ(i)fI'".l1l-J~'1Jb~tJ ~lJtJnihlnc:J(i)b~tJ 

1~~ 8-019 ntJ~~b~tJ(i)fl'l1l-J~ru b~tJ Chiller b~tJ " ~ 
~ ... ... .lj 

1V1~ 8-020 ntJ~~veJtJ(i)fI'".l1l-J~t1.Jb~tJ ~1tJ'V'j1'W'r"nm~blJ'eJ'l'lJ1(i) 

1~~ 8-021 ntJ~~b~tJ(i)fI'".l1l-J~'1Jb~tJ Cooling Zone L~tJ 

1~~ 8-022 ntJ~~b~tJ(i)fI'".l1l-J~'1JL~tJ VI~'eJ(i)~'W'yhb1(i)b~tJ 
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1~~ 8-023 ntJ~ ~b~tJ (i) fl'l1l-J~ru b~ tJ bfli'eJ'l fl'llJ fll-J fl'l1l-J~'W:Kl-JvrY1if " ~ .. 

1~~ 8-025 ntJ~::;b~tJ(i)fI'".l1l-J~'1JL~tJ J1l-1'W Hydraulic f'l~'1l'eJvi'eJ~lJ 
tJn~yJvl 

o 

'1111(i) .. 

5.7.1.1 0.2 fl'l1l-J~t1.Jb~tJ91nn11UflJ~'l bb~::;uflJbbvi'lbfli'eJ'l9m 
5.7.1.10.2.1 Lfli'eJ'l9mU1::;bnYl Hatschek 

1~~ A-001 ntJ~::;b~tJ(i)fI'".l1l-J~rub~tJ l-J'Elb(;l'eJf Main Drive tVl~(i) " ~ 

1~~ A-011 ntJ~::;b~tJ(i)fl'l1l-J~tlJb~tJ LU~tJ'W\jn(;l:::LbnN 

1~~ A-013 11tJ~:::b~tJ(i)fl'l1l-J~rub~tJ bU~tJ'Wm'l1'eJ'lb~tJ'l1lJi:J(i)!il(i) " ~ 

5.7.1.10.2.2 bfli'eJ'l9mU1::;bnYl Coating Machine 

1~~ 8-030 ntJ~::;b~tJ(i)fI'".l1l-J~tlJb~tJ bU~tJ'W~ 
1~~ 8-031 11tJ~::;b~tJ(i)fl'l1l-J~rub~tJ bU~tJ'WbbUNU(i)n1'l " ~ 

t(i)tJVlii19'eJr'i1V1'W(i)'1l'eJl;J~U1::;bnYlfl'".l1l-J~tlJ b~tJ1'W'flm1n1n~'Wbfli'eJ'l Lb~(i)'lc;1'l~U~ 5.19 



1-
'lUnl'mllJ\lfUu'u1\J~fII"nl'L"UlA'il" 

uf:um~Pllo>s"S'nt IM-OCJ 1 : Hat~chek 

f\~ n Pl" SJ C!CUlatJ r--
1Js:umPl11L1i3C\1llu 1-16-'-: -.'-'-"@-'II-'"::fi'-'-,n-n-,-t ~::-.-:';-. ,-o-.-,,-.':-.-d:-n-, -(S-r .. -iccI>'-"n-l-o-".,..)-----3...,~ 

f1all:'~6t1.PI"SJilJCUiJu I 

A.QOl 

A"'02 
A.oOl 
A.o04 

A"'OS 
A .. (lIj6 

A-()07 
A~03 

A.o09 
A.olO 

'.011 
A.oll 
A.(I13 
A-I)14 
A.olS 
A.o16 
A.o17 
A.o13 
A-()19 

'..,20 
A..,ll 
A.+)n 
A-I)23 
A.Q24 
A-()lS 
A..,16 

tJf:.\n\1.'nnnnCiJLi!~ 

SAl : PI)UJG"' l lItr-;~nnn1.lhJ~ou.Il!,J"1.Iu.r;!.'Al o-4inf (Sl!tup $. AdJu$tmentLos~) 
~AL : PI),Ul,r~LfttJ.'nn'lfllt'1I4"u. Il!llhJ LUiHl'llDrS'M (~tup e..Ad;ustme!'tLr.:<s~) 
$,).L: fII1UI~rJLAll-;'nn'\nJhJ~"'liIl:l.lhHUi~ .. FtlD~'$nt (Setup S.AdJustme:ntloss) 
El: fIIIUJ~I\HIlv:l1nnud"~lI~'!J 'NU'lill~fni' $reakdown loss) 
BL : I'tnSJ13I\i\fjD.'nn' 'J alR~tJ~~t!'LlIIlll'O;n' (BreeY.do~'\'n Lon) 
Bl : IlIl"lSJlln.lL.D:t'nn'nlfl'ti()~tItHILlllhH'!n' (ereM:dO'An lOss) 
SAl : 'Il'LI@r~Lh.'n,...,nJi1JIBumjhJlLIJiH"lo~inf (SI!WP & AdJustment Lou) 
6l : PI·nll~CVlafl .f'tr.n'f~"~lI~tl iHliJlllldm reakdo'rm Lo~) 
&l : iJll1l.111'Vlna :nnn1nr,,!ill~tlL!>3ll1tlll-=fm {5r~~do'A'n lo~s) 
BL : IIInlllll\lllitl~ 'nfl1fo:j"tl D~tl I)Hlllh~:nr (E1r~bkdo'j',n Lo!;s) 
SAL : IIIIl'lIf;1('1JI!tJ:I'flfJ H\Jhsi!"U ll:\J"'JURhlllD~!"" (S4!tup &. Adjustn'\t:nt lOSS) 
BL : A").j~lIJlh~'nm'Jt1f1ii iHtlD"IAlll"!n'J (Bre.M:do'A'n Loss) 
SA~ : IIIIn1lG(lJlftu~'flfiU\Jf1J~,u,,~:Jt'lJU RlLfII1Eu ~n'J (Se rup & Adjustment loss) 
aL : iJll'lJ(!lIJljlJtI~"jn' . ti'''~D.otlIlHlllhw!m {5re<!lo:do'A o LO~$) 
BL: 1iII"lJilr~Hh~"jfl1l<5l11iill"tl~HlIIlil:!r.r (6rebkdo'M Lo~s) 
6L : IlIlUl l5rvlh;, 'nn'ltiilliiDHJ D~llllhl-;~rlf (Breakdo'lwn Los,s) 
6L : ""·' IJ'lru\lltl:"H·lfI' 1' tilliiD~tlll'llIIh{in1' (Bre.M:do'/\n Le,ss) 
BL: JlmtJ'iiV .a';l 'nn' HrQl!iIH!lDHlIIlll~ ! "'r (BreM-.do'l, l' LOSS) 
EL : fIIl1lJi1ru\J1o~"ln' 1' t1f1~DOtlD"U1Jl D,,-$n' (6re~do'M Loss) 
6L: ,1j)'1J'lllJllia-:r nn'Hj"~D~'!Ill"IIII' D~!nr re~do'An Lon) 
aL: fIIl':.IGIIJI/iU;' rln'1'ti'lIIo!lll ·;tlD"liJIlD"fnr (Brmdov.n Loss) 
6L : Pt"l.IlltUllJo;,'nn'1'~l!ItlDHlI)JIAh~ ! nr (l3reZ>kdo'Nn Loss) 
Bl : JIIl1lJ~'Vlllt!;'lnnl 1' ~lIIiiD~tlll"lliII\iN!nf (Srear.do'A'n loss) 
SL ; ~111l.lltVllitl~"ln"~II~DHJIl4I!11h-e.~'nf (Bres-.dO"Nn Loss) 
6L : 1IJ11~i!IV\Ao;'''j n''J~Glo!iIlHID~LlllbG!'nf (Bre~do'''''M Loss) 
BL: iJlnlUltV IfD:nnmf1'JflillI~!n1411111D.,;!nf {B r~"'.do"''f1los:s) 

jj'n{"''luul:ij '~ lillhJim 
d~v\'~""mul"\iJI: 
~~tlfI\'h.!ljJl"~ 
ma$! Elf lo1~n Drive t mUI 

~,imHnJl~"1 
f:,u\ltoHastllJltk3· ~uo£\1lui'hj ll"11II1iJ~ttl 
dli tl'uim11ii tou 
iJn~:unf~~u 
~:lilnf: ~'1 l.! '~INL"'lD)~, 
'-,(JloitJ 
L' ~!.1\1{jnc:!:-unn 
l! lt,lI'l1\U'I1!1 

n.' ~ ~\I tI, !fD"\~ tlJtlJiifll QIJI 
IOi:U""f[j\l~'U'Ih 
ilntl""'j~UII 

iJnih.lilrl n~~l4liln 
(jr, 6I1 m l< ' ~'1JI 
LJI\fn~ wluJ'Ih LI'~!J fII :. niJ'I.~:!a 
\ 1II1-o~ 1l1i'l:.J~' tlUHIIIHD)IAo 

l"lD~ IllUJ~' tn£ifl En 1I~' ~\I'11 a tI 
VeiCUl.JI'M Pump htJltl 

~1.Hlh, 
LiJltJllfI"'''n,~h~1J 
LnIiD1DlItlLIII~t,"llJIl 
't14,hhJ 
l"\ii~~l!ih 
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Yll n1 n:;1.Jir'fll,j 'iN n tI n1 'lA'lI).,J ~ n.J 1~m.J'fltl1 'WA'lI).,J ~ n.J L~ m" ~ n'1j'fl~~).,J ).,J'fH'1l j;l n 

ADUllY'l L(?ltlYlln1n~'flm.h:;llWl c.J~j;lnrusvl L~'flm.h:;LllYl A'lI).,J~ru l~tI'lJ'fl~'1l j;l'J'1 A ru1l1Y'l~1 LU'W 
q \.I Q.t q 

lh:;lllYl A'l1).,J~n.J L~mlnn1'lc.J~ j;l'lJ'fl~ L~tI t-I1-'fl A'l1).,J~n.J L~tl91nn1'lc.J~ j;l~I'WbLnt 'lJ LL~'lYlln1'l 

nlt-1'W(?l'J'1t1'iN:; l~tI (?l A'l1).,J~ '1J L~tI r;l~i1 

5.7.1.11.1 'lJ'fl~I~tI 

5.7.1.11 .1.1 
_ v r ~ I ~ I 

c.J'iN j;lllru"Vl m:;L1J'fl~'iN'fl'WA'lJl'l RT120 m:;I1J'fl~'iN'fl'WA'lJl'l RT150 IL'iN:; 
~ ~ 

" ~ " - 1m n'll 'W t-I 'WI 'iN1 tI 



5.7.1.11.1.2 
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, 
- lJlJih..l , 

- 1~HhLUln'el'l 

- h')'lJ'elu 

m':::Ln'el'lY'/hJl~ PM iJ'ellnl1'lJ'el'lL~tJ~L1Ai'jm,lfl'W lc;)tJrll1A'WC;)'ellnl1 

'lJ'el'lL~tJ~'l~ 

>-
- 1A'Wl'1'lltJ 

- ~') hJL1tJU 

1 
, .. 

- lJlJ LLUU1'el'l 

- LPlM~C;) 

- L1J'W1A'1'llJ , 
0-. 

- fl1lU'Wl 
0-. ~ 

- fl1lU'WllJ'W 

- fl1lU~UlJ 

- -K'W'tl'el'Wm 

- YI'el'l'tl'el'Wm 

- "'ll'Wl 

- 1tJ-K'lLfl1l:::tf'tl'eltJ~,)1AiJl 



5.7 .1.11.2 

5.7.1.11.2.1 

5.7.1 .11 .2 .2 
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, 
.dj ~ I <V 

- btl'flm:::(;11'jj,l-Jm:::91t1lWJ 

- dJ'W~ 
~ 

.l' ... ,... !:"1 .J ... ~ 'i' 0 

m:::b1J'fl'l'Y'l~m'lJl'l PM l-J'flln1~'lJ'fl'l'll'Wbm ,'lJYlb~l-J'fl'Wn'W ,(i1t1n1~'W(i1 

'flln1~'lJ'fl'l'llWbm'lJc;1'ln 
- bP1'jj~(i1 

- bU'W~~l-J , 
" 

- r1~l1JtJl 

- 91'Wl 

- 1t1~'lbr1n:::tf~'fltl~hmJl 

m:::b~'fl'l'Y'l1dJl~ PM ~'flln1~'lJ'fl'lb~t1~b~~'fl'Wfl'W L(i1t1nl~'W(i1!l1n1~ 

'lJ'fl'l b~t1 c;1'ln 

- ~bb(ilnmtl'll 

- ~1m~ 

- ~'Y'Ii'l 
- ~ bU'W(i1'l'l 

- ~~'fln 



Llhii",-ilp·oCI1: m:~~'lN~i)\I"'!m RTl20 

t! r..~r\1~n~~~liti IR~Jl : "~1~llrJ~h::1nmfLlli~tli)"'IJItI (~~ct LOSS) 

na~:~fiuUn~QrvllJ= I 

P-oOl nf:-lij'D4 Il1)U~tJll Ril20 
P-oOl Ofm1'D-&;;i)'LIll!ltm RT120 

:~~~ ~:~:~::::~:,~~ : :~~;~ 
~~~~ ~;~~~:~ :~:~ ~ ~ :~!;~ 
P-oOl nf:I1J lh1nDU~!m RTIZO 
P..QOl ntnG'DHIDu'!!t!1 1 RTl21j 

~~~: ~:~:g::::~:~~ : m~~ 
~~~ t ~ :~~~::::~:~~~:~ ~~ 
P.QI)1 nr.:IUD~1l0\l"~J'H Ri 120 
P.Q1)1 m:lG'D~~D\llIJtI') RT120 
P..o01 nf:IG·D~;::DU,!!tl11 RT120 

R~j.. 1IIl"l~QtiI\h';l'lnn'tLlhtl DClaO (R~lect lon) 
R..e!Jl .lUH!(~HALI::'\r, 1'\ 1 J LI~lOItlD-o\ a :l ~jtct lo~s) 

R.ejl. " l "l1Jll i\l\A:J ~'nrm:"'~lOItlDc ll! tI (Q.e)ect Loss) 
Rell "n1.lIlClJ\"a.nnn'lt.ihtlD~~lItl (Reject Loss) 
R.ejl "nJJ ilru\~c;' nn''lfJ htlD~\1ltl (Reject lOss) 
?.ejl. "'1~ f]rv\A :J~1nrnuJ htlD"'h~t.I (Reject lo!>s) 
Rejl. "11JJQfV\iltl ::1n'1 1 J~ ~ ~tJ DJ \a :J elect loss) 
Kejl "1"n! Q.t~HAtI::"l n1'JrJ'IOI·JI),HAtl (R~ject Loss) 
R~jL ,IInlJilfV\~C ':l 'nn1nl ~ '-1 ·JEhH'!!I (Reject Loss) 
~ejL "lUJ il'~H1. tI,,'nn H rJ~{.jtlD'Hh (tte)4!ct loss) 
Rell ,IIn1.lilrv\Ii:l':l'nn".wllt;:ltltl~t~tI (Reject loss) 
P.ejl 1II1UJ ilClJ~AtI':I1nmn./htlDHh ~}ect lOSS) 
Rejl. IIIn~QCVL~Q~'nn;n.j ~QtlDH"tI (R!'ject loss) 
Rell IIInlJQtI,ILlig::",n".""htlD" \l!u (Reject LOSS} 
Re}L FI)U1llrJ ~ 1J~'M"w ll"~D~\h (Re~'t lo~s) 
£te)l 1II11~ IIClJh~ tl:"lfln 1I w ~ {.j·tJD~. ~ tI (Reject lo~s) 

5.7.2 n1nhv''WVl~UmJU.jJ'fll-J'(1~'WYl'W 
" "q 

m:dj'DH6u~ 
~tI'Hl!tlJ'il~uI1I1Qf!m 

II=Il'~Iol ~ "\U I :./~nu~'Q 'J !' U 
.:r1ll ~lI\l\~tI 

uMhl 
~~~1 
£n'l.lJlh\l 
'~lJ\;i"' [I~ 
1.ll.Iil'oJ 
'lJ~ GlIi\h:\h! 
t1Jiil.LlJ1Jnl ~ 
\ ~llM:tJI''''\lJnf: ';t '£l(,\:) 
Iol tJn~tI 
bl~DlI 
mhll"l~ 

lhrh.l 
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VI~~'"ll nVi 1 nl ~nlV1'WVl.jJ'fll-J '(1vi'''l 1U'lJ'fl~ Lf1i'fl~~ n ~LL~"l n'fl'W~'"l ~Vil nl~U ~~l-J"l'(1 C,J'(1V1 1 
" 

l;j'(1 ~1 f1"l1l-J ~C1J L~m ~~'fl~Vil n1~nlV1'WVl~U LLUU.jJ'fll;j'(1 ~'W'Vl'W L~'E),Wl1uH1 'Wn1~~l'W"lrul;j '(1 ~1 

f1')1l-J~C1J L~tI ~~.jJ'fll;j '(1 ~'W'Vl'W'"l~u~~n'flu1u ~"ltl~"l'Wtl'fltl1V1'(11t1~"l'W n1 ~nlV1'WVl~U LLUU.jJ'fll;j'(1 

~'W'Vl'WJ'Wl~Viln1n~'flmlnVlUl'"l'flVl~n r?1~~U~ 5.6 LVlt.IL~'fln~"l'Wn1~nlV1'WmULLUU.jJ'fll-J'(1 LL'(1~ 
.. \J \J \J 

U~~ Lll'Vl Lf1i'fl~~ m~Vilnnl1~m~n n'fl'W LL~"l~~Vil n1n~lJ.jJ'fll;j'(1ntl'(1~ L~tI Vl ~'W'Vl'Wtl'fltl11l1t11'W 

,x"l.jJ'fl~'W'Vl'WVI~n LVltlntl'(1~L~tlVl~'W'Vl'WLf1i'fl~ Hatschek ~~'fl~~~U.jJ'fll-J'(1'(1~1'WLu~LLml-J LL~Vl~ 
q .. 'I \J 

LL~ Vl~ r?1~,x"l.jJ'fl 5. 5.2 .jJl~ ~'W 

LVltlVlUl'"l'fl nlV1'WVl.jJ'fll;j'(1 ~'W'Vl'WLL~ Vl~ r?1~~U~ 5.21 



I.lf:~l'Im~llI,fM If'.'H)Ol: Hatsd-Iek 

!J~nl\ ... ,..hm'W JIiiU \1U\~tI{Dn' n 

P.QOl 
P.QOl 
P.QOl 

nf:~il'IIHI"lJ'!I~m RT 12Q 
nf~\~tI~IIDUIIJ 'tm RT1SO 
1"f'~\~IJ 'mhJ.,tJ"Pf'1 

'lTill,lil~U\llU 

::::J 
::::J 
::::J 
::::J 
::::J 

, , , 
.q ~ _ ~_..:s .... .cS. ... -=0. d _ I 
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A,)ll-J~n.! L~t1'lJ!l-l LAJ!l-l9 mml-J LL 'W,)V11'1'lJ!l'l'l1'W,)9 tI '1!-lm nJ'W'Vln'lJ!l~ ~ m n(9)'WLAJ!l'l9 mm-l1 

~~1l-J1),Clu.ll-J11fl'Wm),~1'W')rurh OEE 1(9)t1m)'u'WVinii!l~~9~~!l'lVilmn~!ln u111'VllN-ll'W 

91'W,)'Wc.J~ [;).rl ru,,~ c.J ~ [;) 1J1t 'Wn~c.J~ [;) mll-J~ CkJ L~t1VJn1)'1t1 m)'nlt11 'Wtl [;))'1 mn~'WLAi!l'l LL~ ~ 

mll-J~n.! L~t1VJn1),1t1m),'lJ!l-ltl[;)nf'lrum'V'l ~-l91n'l1'W~~t1d ii!l~~~'Jnu.lmU'WVinAl L~!llfl 'W 

mnh~m~,r'W1.h~n!lu1u~hmAi!l-l~m 1 0 LAi!l-l'lJ!l-llN'Il'WM~1.i'j.l(9)t1Vilm)'u'WVinii!l~~ 

LAi!l'l~ml'W'1l,)-lL~!l'W Ll-JMlt1'W tl-l nCl'Wlt1'W tJ 25511(9)t1V1U19!lU'WVinii!ll-J~ OEE LL~(9)-lv1-l),U~ , ~ ~ 

5 .22 
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........ ,.. 0[[ [)[Q@ 
Al\llOl OEE 

lllil"l Ic-001 : l.Ifi\l fIf: .. ~tlMf:tl1'!"h1t) :!,n. ..:J 
hH1U 11: tH'1\UIf:~l ::::I mhrH1\1 ID-002 : UU'II(i$.:IIQf1faUDl :2 ::::I 

IlII.b-:!n,- IH4 : Ho!tsd-lek4 ::::I ha;'-1"" 10 Ij05/ 2003 ::::I fI!CJIiQ IA: n:'" ::::I 
d~~4L,.;lp-oO l : nr: ' JJ[l 4 fltlU~ '!m Ri lZO ::::I 

~'\n\.l \''UlIl\it.t'",. ~ \\UHl I ,hn11 P'ln)JiIl:Ii ' Il~?ll[J~S r. J ::::1 1 ·1\; .>dd I Remove I 
"JII"If~nn:-n\l oacndTime) ~ \In; 

Availab;ktylosses "HJ ISo \I'''' I ' voilobl,tY Loss \m' 
n1J1JuJuJti"o!ii)' - ~\.l-uunaf\uQw.liloJtt, 35 

mm.u~,.lt" (~atlno Tm! ) ~ '1m; d~:l\H:in1'l u\l 15 

Produco,", ,i." UOfo'l'ulit.lo,"q·1 1,495.00 IIU" I 
Ideal Rate ,,.lo ,fflf ~ mnaJtlll. 

- - - ~-

Ideal ProducbOf1 ~ lHhtl i 

Performance losses UNt j3:'9U mha IM:LG"ilHOV) ::::II\I."~ Romove I 
Performance losses Tme ~ .. mi I Reect WUHI "-

Actual ProdutJon R!lte 11.194 \Una/ till , 
IoLlilnrl1 73 
'li1li:J 3 

Tot!1 Reject losses Unit r--uo '1.11'; tlJ ~ lol fnlf~\l 1J 9 

~ J 
Uocnd'U 11) 

R!J!ctlossesTLmI! ~ tf1J. Ih'\ ll ll ulJ 9 
... . 1',. , 

Rework LOSS!5 Unit ~ 'l'l\' - - - - - - - ------ - ---- - -
R!jl!ct"LoSS! S TIm!: ~ tJ~, l~nlJ\i"\ :::J l mna ~ R!:lT1Ov!: I 

~ lI oil) 12,5S1.OO \\Ula 
J Rework I '\\h,1 

Av .... bmty R.te ~ '.\ 1 ~'Dh 99 

Performanc! Effidef'\cy j76.3J % 
1~\nHUJ '19 
~f"'IlJ.J, oj 

Qu!~tyRat!: ~ ;,oi 
tIlf1lJ"ih: I 
i,.J, 1 

OEE~% -- ---
~~ fl\Jt'iD~fl I[~~;;~] I~ 

~ .. 

m 'UJ ~ C1:J L~ tI m J.,J LL1J1J~ 1 ~ 'El'l1cll,!'W"l :::~'El'l'kl n1n:::1.Jir'El~ ~"l1'l Yll'l clll 'W~'WYl'W L!PltIir'El~ ~ ~'WYl'W 
Vl1'El f0111-nr.11 tI ~1'l1'!'W"l:::vlln1 n:::1.J L!P1t11-nir'El~~Yl1'lVl".btl'll'WUC1:J~ L!P1t1 LiJ'Wir'El~ ~~ ~U e.J ~ 1 'W~'El1J 
L,)~l 1 L~'El'W L!P1t1ir'ElJ.,J~ ~'WYl'WVl1-'El fOil Hr.ilt1~Ulj.,J1u'WVin 1'WLUnLmJ.,J,!'W "l :::C1 nUl J.,J 1 L~'El1-D1 'W 

" , " 
n1~~1'W,) ruVll~~ f011 rl,)lJ.,J~ C1:J L~ t1'l1'El'l Lrl1'El'l9 m~lJ.,J~J.,J n1~~1'l1~ n~ 1') 111 'W1JYl~ 3 L!P1t1 n1 ~ 

u'WVinir'ElJ.,J~~'WYl'W"l::;~'El'lvlln1n~'Eln 1J1';Yl LN'll'W ml')t1'll'W Lrl1'El'l9m L~'El'W tJ U~::;LJlYl 
'U , 
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.';"'I'i - -- -- - -- -- - - 1~~J!"1 rEl 

\Jl~" ICoOCH: tJl !:h1 nf:d~IUnian'h1t1 ~,,,. __ 

tu~n" 11: tnn\l llf: .... t 

\\Ulc,)nl 10-001; \u4'L.mf.jIlAm: \~' il~ 1 

~h'\.llun7"ltt\l 3 D ~ 
1.I 'r: ~fI'n~lI'hI ,, ; n' Ir-100)l: Hatscnek iJ 

~ lJIlll~~M Ih] : Hatschi!'Y.l iJ 
lI,.anmh.l\l\l IQ'U\l'LI~ !:thlnu 

nr.li1ilHHI"'~'!I') R.T120 
n f:~G"D IIIDU~~ ') RT 150 
M":\l1omllJ1~"1 P'''' 

5.7.5 n1nh:::l-J 'HHH'lOEE 

GiUIIU 

UWI'M\no 

S.OO 
12.00 
10.00 

~"l'W'lJ'fl-.l n11th:::l-J"l~ j;.J~ f11 OEE ~lmnl1-if-.ll'W1rn l;j'fl1rnyhn11u'W~mJ'fll-J~ 1 'W~"l'W'lJ'fl-.l 
" 

n1n:::~f111J111Y1 L1-.l-.l1'W WU"ltJ-.ll'W lfl1'fl'l9n1 j;.J~lilnru"l'1-rl"l'll"l~l n:::j;.J~1il u~"lyhn1m~~l-J 

~l'W"lru r.nnnJ~ 5.23 U~~'1~"l'fl~1'1n11~1'W"lruf11 OEE 'lJ'fl'llfl1'fl'l 9 n1 Hatschek 4 't.nl"l tJ 'I l'W 
" 



.."IIHiI OEE 

lilli" Ic-001: tlhh, n r:I~El"rrt : "'~''''D :1 , /f1l 3 
tunu 11 : 1H~'\J"':~1 ~ 

'I""UIU JD~02 : \u"\lfltlh t'l .a~t~ ~ :!J 
tlllhofm: !H'; : Habchek~ 3 
uh~"'1lj",," Oil 

lIH\Hn~~loIaf\ai IOl/O~i2O\.\3 3 ~lhJ\' JJQ 1-4/ 2';03 3 
":uhl"," :::J 

Ie ~~~, .. - JI 

Loadnei TIme ~ 1.1\\' ~ \jaUaMty ::te~,--s5.91 V. 

Operating Tme-~ \I'~ PerforlTl6nce Effio~'lCY ~ % 

ActueJ Prodution I 1, llO..6SO lI'\lHI Qi,laity Rate \96.34 ... ~ 
Icl!a,lProductlOl1I1.4SJ.632 ~\JHI Ofe IWt " 

Re;ect j2'2.Os'l 'II \I HI 

Re Aork~'II\hll 
GoodProcUcbon I 1,094.919 'II\lUI 

b~'flUlii'fl~~'ll'fl'l"lmfOli'fl'l9m1-w'1l'd 'H~'fl'W bl-J1'tlt1'W n'l ij~'Wlt1'W 11 2551 

U'i'~l-J'd~c..J~fh OEE ~'"Jtltumml-J iAl~1~~1~'1m'i'1'1~ 5.3 

tN'Il'W ~'flbfOli'fl~9m A P Q 

"'" Hatschek 1 87.94% 82.73% 96.72% ~'i'~1J'i' , 

Hatschek 2 90.87% 79.99% 98.90% 

Hatschek 3 90.86% 81.72% 97.86% 

Hatschek 4 85.30% 77.75% 96.96% 

Hatschek 5 89.65% 84.70% 98.05% 

Coating Machine 1 96.18% 80.36% 98.83% 

Coating Machine 2 95.78% 81.12% 99.49% 

Coating Machine 3 97.04% 79.80% 99.33% 

Coating Machine 4 96.58% 79.60% 99.15% 

Coating Machine 5 95.44% 77.84% 98.98% 

138 

OEE 

70.37% 

71.89% 

72.66% 

64.30% 

74.45% 

76.39% 

77.30% 

76.92% 

76.22% 

73.53% 
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5.7.6 n1'j'lh:::l-J'J~ i:-Jm;l~fil fl'Jll-J~t1! L~tJ 

~'J'W'lJ'1l,.mlnh:::l-J'J ~ i:-J~l-J~ filf)'Jll-J~ru L~ tJ~ll-Jlnl H',n'W1~ L~'1l1~yi1n1'j'u'WYin-ii'1ll-J~ 
'lJ 'lJ QI 'lJ 

5.7.3 LL~:::,x'J-ii'1l 5.7.4 t(?ltJ~1l-Jl'j'm~'1ln~-iim;l~1~v1tJYi1n1'j"j':::1.Jfil U1~Yl h~'11'W 'vn,\'JtJ'Il'W 

Lfl1'1l'l9n'i' i:-J~[?1Jlru'l'l 'li'J'IL'J~l n:::i:-J~[?1 LL~'J'r'hn1mmJl-Jfh'W'Jru r.nnnJ~ 5.25 LL~(?I'I~'J'1l~l'1 
q 'IJ 

l,iilRll'1'1lJiJl\Il:lU 

lJl 11." Ic-oot: uliVl ns:u1'lIH"lf:III'l!'hID h~1II 3 hu,..., rl,-:: 1-"'-'~-'a':-:~1:---=====3:'::;. 
mlnnuJO-o02. : L1CJ'>lnd,"rl t::\~1I4 2 i1 \lIIl1l"fM rl~-=-. :'7H.-=-tsd;ek:-:-:-.-----::oJ...,. 

uhlicu.,iIALL :3 
!llm.,~,".ru,; 101[04/ 2008 :::I I,lu,; 130/001/2006 :::I 

"~"Jo 1ALl. :::I 

Penomanct' Eftkency loss 
QueQty loss 
ReJOCt 
R.e'hork 

Totailoss (OEE) 

.--. 

Excel I 

tI'UHJ. I 
DD" I 

U.IUI; U.I ~n1 '1' III"t\l'~ I 

4. 143.1401.65 
932.7H 5' 
603.910 .68 
128,803.86 

7.755,345. 19 
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.J , '::i..J ~ , ..J ~ 'i' "", .. 
j;Jl11-lYl 5.4 11~1f1-ll;jf'lmfl'lll-J~Cl.JI~tJ'lJ'el-llfl~'el-l9mllj;Jf'l:::lm'el-l9m'lJ'fN LN-ll'WM:::1.J~ '1l'NLIf1'el'W 

Il-JMltJ'W n-l iJfI'WltJ'W tJ 2551 , 

l;jf'l roilfl'lll-J~ry l~tJ'lJ'el-l bfl1'el-l4'm (~1'WtJ1Yl) 

l~-l-ll'W ~'elbfl1'el-l4'm A P Q - Rej Q- Rew ~'ll-J 

"" ~~:::tJ~ Hatschek 1 3.61 , 5.15 1.27 0.22 10.25 

Hatschek 2 3.99 8.77 0.60 0.10 13.46 

Hatschek 3 5.18 10.44 1.55 0.32 17.49 

Hatschek 4 8.41 12.47 2.23 0.40 23.52 

Hatschek 5 5.92 8.72 1.46 0.29 16.40 

Coating Machine 1 1.83 9.54 0.84 0.09 12.30 

Coating Machine 2 3.36 14.84 0.60 0.05 18.85 

Coating Machine 3 2.76 19.10 0.91 0.10 22.87 

Coating Machine 4 3.18 19.32 1.13 0.13 23.76 

Coating Machine 5 4.25 21.00 1.28 0.17 26.70 

Inl n-l~ 5.5 ll~ 1f1-ll;j f'l ~ 1 fl'll l-J~ ry b~ tJ'lJ'el-l bfli'el-l4' mbbtJ n n tJ'el1 n1 ~fl'l1l-J ~ Cl.J l~ tJ 'lJ'el-l 

Ifli'el-l4'nnh:::IJ1Yl Hatschek h-l-ll'WM:::u1- 'Jh:JI~'el'W Il-JMltJ'W n-l iJfI'W1tJ'W tJ 2551 , , 

11tJm~fl'Ill-J~ry l~tJ 
l-Jf'l~11"1'l1l-J~rul~tJ (~1'WtJ1Yl) 
" " ~ 

H1 H2 H3 H4 H5 

1. Availability Rate Loss 3.61 3.99 5.18 8.41 5.92 

" 0 .diI .... 
1.1 f'l1-lYl1fl'11l-J~:::mlf1bm'el-l9m 1.43 1.68 2.17 3.25 2.43 

1.2 bU~tJ'W~1~m"f'l11f1 0.13 0.18 0.22 0.52 0.35 

1.3 bu~tJ'W1tJ~If1i?l1f1 0.17 0.08 0.11 0.20 0.12 

1.4 l-J'ellln'elf Main Drive lVlf'l1f1 0.03 0.00 0.03 0.05 0.00 

1.5 ~1~nVlf'l11f)'lJ1(?1 0.00 0.00 0.00 0.00 0.00 

1.6 1:::tJtJ~~l-Ji(?1if'el-l - U'W~bl-J'Wj;J1,,]f'l-l11"11'el-li-l 
" 

0.08 0.06 0.02 0.10 0.02 

1. 7 IU~tJ'W~1vi 1f'l'el'W 0.57 0.76 1.05 1.17 1.08 
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(;11 n~~ 5.5 bb~ r;)~ l;j ~ ri 1 fI'J 1l-J ~ C1! b~t1'lJ'fl~ bfl i'fl~9 m'bbtl n n t1'fl1n1 j'fI'J 1l-J ~ C1! b~ tI 'lJ'fl~ 
bfli'fl~9nnh~IJlVl Hatschek LN~1'W~j'~U1- 'lh~b~'fl'W bl-JM1t1'W n~ nrJ'W1t1'W 11 2551 (Iii'fl) , , 

.." 

j'1t1mj'fl'J1l-J~'1! b~t1 
l;j~ri1f1'J1l-J~'1!b~t1 (~1'WU1Vl) 

H1 H2 H3 H4 H5 

1.8 ~n(;1~LLnN~'W 0.04 0.05 
'IJ 

0.02 0.24 0.03 

1.9 b~'flm'~r;)1Ml~~~bfl1'fl~-n~ 0.03 0.02 0.01 0.05 0.05 

1.10 vl'fl~'W 0.13 0.11 0.07 0.19 0.06 

1.11 bU~t1'W~n(;1~bbm~ 0.66 0.84 
'IJ 

0.89 1.55 1.18 

1.12 ~1t1~1'W~1t1 0.01 0.01 0.01 0.06 0.01 

1.13 bU~t1'WtI1~j''fl~b~t1~luiJr;)~r;) 0.01 0.01 0.01 0.03 0.01 

1.14 (;1~bbm~1'fl'Wu'W..,f'J 0.02 0.01 
'IJ 

0.01 0.03 0.03 

1.15 ~1t1~1'W'lJ1r;) 0.08 0.00 0.08 0.10 0.00 

1.16 ~ntJ'W~nn~~ LL(;1n 0.01 0.01 0.02 0.09 0.02 
'IJ 'IJ 

1.17 ~n~r;)b~~1'lJ1r;) 0.06 0.00 0.18 0.00 0.16 
'IJ 

1.18 Lfli'fl~ ~~l-J~1t119U(;1~n'fl'Wb~t1 0.01 0.01 0.05 0.12 0.05 

1.19 Lfl1-'fl~~~l-Jtl1t11~r;)yj'fl~L~t1 0.01 0.03 0.03 0.08 0.07 

1.20 bfl1'fl~~1'1l-Jtl1t11~r;)'fl1£Jtl1~'W"'b~t1 0.00 0.00 0.02 0.03 0.01 

1.21 Vacuum Pump L"'~r;) 0.02 0.04 0.00 0.08 0.05 

~. .." 

1.22 Ul-J b1'1t1 0.01 0.03 0.06 0.15 0.03 

1.23 LPlM'flr;)~'W"'U1Ul-J 0.07 0.05 0.08 0.12 0.10 , 

1.24 bn~mtJ'fltILPlML"'~r;) 0.03 0.00 0.01 0.08 0.00 

1.251YJ,yhr;i'u 0.01 0.01 0.02 0.03 0.03 

1.26 'J1~'Jir;)~'J 0.01 0.01 0.02 0.09 0.03 

2. Performance Efficiency Loss 5.15 8.77 10.44 12.47 8.72 

3. Quality Rate Loss 1.49 0.70 1.87 2.63 1.75 

3.1 Quality Rate Loss - Reject 1.27 0.60 1.55 2.23 1.46 

3.1.1 bb(;1n~1'J 0.35 0.17 0.56 0.65 0.58 

3.1.2 ,r'J~U 0.08 0.06 0.40 0.48 0.43 

3.1.31~iJm1uj'~l1u 0.06 0.04 0.03 0.04 0.03 

3.1.4 bbtln-n'W 0.05 0.03 0.03 0.03 0.03 
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mn-.l~ 5.5 LL~ (;)-.llj~ ~1 fl,)Il-J~ '1! L~tJ'lI'fl-.l Lfl1'fl-.l9 nnLtJn ntJmn11fl,)Il-J~t1J L~tJ 'lI'fl-.l 

Lfl1'fl-.l9nnI1~1Jl'Vl Hatschek l1-.l-.l1'W~1~iJ1- -rl,)-.lL~'fl'W Ll-J'I11tJ'W D-.l iJrJ'WltJ'W tJ 2551 ((;]'fl) , , 

ntJn11fl'lIl-J~ru L~tJ 
lj~~lfl'lIl-J~t1JL~tJ (~I'WiJl'Vl) 

" ~ 
H1 H2 H3 H4 H5 

3.1.5 VlUl~ltJ 0.03 0.02 0.02 0.03 0.02 

3.1.6 fl'lll-Jwii-.lLL1-.lhJeJl'Wl-Jl[;)1t11'W 0.24 0.03 0.11 0.50 0.01 .. 
3.1.7 'lI'Wl(;)hJ1~ml-Jl-J1[;)131'W 0.02 0.02 0.03 0.17 0.08 

3.1.8 ~')hJL1tJiJ 0.06 0.03 0.04 0.04 0.04 

3.1.9 l-Jl-JU'W 0.04 0.02 0.03 0.03 0.04 , 

3.1.10 hJiJ LLiJiJ1'fl-.l 0.05 0.03 0.04 0.04 0.04 

3.1.11 ~1'l'll'fliJ 0.06 0.03 0.03 0.04 0.03 

3.1 .12 r;l(;)'lI'fliJL~tJ 0.04 0.03 0.02 0.02 0.02 

3.1.13 ~iJ1~Yf'fl-.l 0.04 0.02 0.10 0.07 0.02 

odj l' '" 3.1.14 LtJ'flm~(;)I'11 l-Jm~91t.J[;)'l 0.08 0.03 0.03 0.03 0.04 

3.1.15 LtI'W1 0.03 0.02 0.03 0.03 0.03 
" 
~ ... 

3.1.16 m~LiJ'fl-.l L'flt.J-.l 0.03 0.02 0.03 0.02 0.02 

3.2 Quality Rate Loss - Rework 0.22 0.10 0.32 0.40 0.29 

3.2.1 LP\'I1~ (;) 0.06 0.03 0.12 0.15 0.12 

3.2.2 LtI'WVl~l-J 0.05 0.02 0.11 0.14 0.11 , 
0 

3.2.3 flniJ'Wl 0.01 0.01 0.01 0.01 0.01 

3.2.4 fl11iJUll1''W 0.01 0.01 0.01 0.01 0.01 

3.2.5 flniJ~ill-J 0.01 0.00 0.01 0.01 0.01 

3.2.6 ~'W~'fl'Wm 0.03 0.01 0.03 0.05 0.02 

3.2.7 Yf'fl-.l~'e1'Wili 0.01 0.00 0.01 0.01 0.01 

~ ~ 
3.2.891'Wl 0.02 0.01 0.01 0.02 0.01 

3 . 2 . 91tJ~-.lLfln~tf~'e1t.J~'lVlUI 0.02 0.01 0.01 0.01 0.01 

4. ~~fhA'lI~'ilfruL~!.It~!.I~/nl 10.25 13.46 17.49 23.52 16.40 .. " .. 
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lWln'l~ 5.6 LL~ i?'I'I~~ ~1 fl'l1l-J~ C1.J L~tJ'lJ'e)'1 Lfl~'e)'1~ mLltm ntJ'e)1n11fl'l1l-J~C1J L~tJ 'lJ'e)'1 

Lfl~'e)'1~nn.h:;LJWl Coating MachineLN'I1'W~1:;1.J1 'li'l'lL~'e)'W Ll-J'li1tJ'W n'l ij~'W1tJ'W tJ 2551 

11tJn11fl'l1l-J~ry L~tJ 
~~~1fl'l1l-J~C1JL~tJ (~1'WU1Vl) 

C1 C2 C3 C4 C5 

1. Availability Rate Loss 1.83 3.36 2.76 3.18 4.25 

1.1 ~1'1 Lfl1'e)'1 0.93 1.75 1.72 1.86 2.24 

1.2 Ltl~tJ'W~ 0.09 0.17 0.16 0.17 0.23 

1.3 Ltl~tJ'WLLtlNi1i?'1n1'l 0.47 0.94 0.69 0.87 0.89 

1.4 ,x'l Burner -n11i?'1 0.01 0.00 0.00 0.00 0.03 , 

1.5 m'e) .. n,j1~ [J]'W 0.01 0.00 0.01 0.00 0.01 

1.6 1rli?'li?'l",tJi?'Ihlm'l~1LL",tl'l 0.00 0.03 0.00 0.00 0.07 
\I , 

1.7 1:;UU LI?l1 ~U 0.00 0.00 0.07 0.00 0.00 

1.8 m:;Lu'e)'1~'1'1f'W"'~'e)i?'I1~ 0.01 0.00 0.00 0.02 0.09 

1.9 m:;L~'e)'1o]i?'I[J]'l1'W1~,rn1n.J~1?l 0.01 0.03 0.04 0.05 0.10 

1.1 0 ~mmi?'lu'e)ni?'li?'l,x'l~'1"'~i?'I"'1tJ u'e)mX'e)tJ 0.00 0.00 0.00 0.02 0.00 
\I \I , 

1.11 1~Yh~u 0.03 0.05 0.05 0.05 0.05 

1.12 v1'e)~l-J{j'e)fl~i?'If'l 0.01 0.03 0.00 0.00 0.02 

1.13,x'li?'li?'lm::;L~'e)'1 hJtJ'e)l-Jtl~'e)tJm:;d~''e)'1 0.01 0.03 0.00 0.00 0.00 
\I 

1.14 l-J'e) LI?l'e)f~i?'I'i'll-Jm:;'"l1tJfl'l1l-J Ltj'WhlVi1'11'W 0.02 0.03 0.00 0.00 0.02 

1.15 ~utJnu'e)n ~i?'I L~tJ 0.00 0.04 0.00 0.00 0.08 

1.16 Chiller L~tJ 0.00 0.05 0.00 0.00 0.00 

..If 
1.17 ~1tJ~1'WYnm::;LU'e)'1'lJ1i?'1 0.04 0.00 0.00 0.09 0.00 

. .... 
1.18 Cooling Zone L~tJ 0.00 0.00 0.00 0.00 0.09 

1.19 "'~'e)i?'I;S'W~1L1i?'1L~tJ 0.01 0.02 0.00 0.00 0.06 

1.20 Lfl1'e)'1 fl'lU~l-J fl'l1l-J~'W~l-J~VlfiL~tJ 0.11 0.00 0.00 0.00 0.00 

1.21 Gear Box 1~1rli?'li?'lO]i?'I4r'e)'1 0.01 0.04 0.00 0.00 0.02 .. 
1.22 U111'W Hydraulic f'l~4r'e)~'e)~utJn~~v1 0.01 0.00 0.00 0.00 0.00 

. ~ " 1.23 1::;UU PLC Vl1'11'W'lJWlJ'e)'1 0.00 0.03 0.00 0.03 0.08 

1.24 tlfu Gap ~1'W~ 0.03 0.05 0.00 0.00 0.06 

1.25 'i'lnnt'l~1m::;dj'e)'1-n11i?'1 0.03 0.09 0.01 0.02 0.09 
\I , 
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(;11 n~~ 5.6 LL~!1l~ ~ l:'l f11 fl') 1l-l ~ t1! L~ tJ'lJ'fl~ Lfli'fl~9 nHLtJ n n tJ'fl1 n1 ~fl,) 1l-l ~ n.J L~ tJ 'lJ'fl~ 
Lfli'fl~9nnJ~:-;L!WI Coating MachineLN~1'WM:-;1J1 'll,)~L~'fl'W Ll-l~ltJ'W n~ iJc)'W1tJ'W tJ 2551 , , 

ntJn1~fl,)ll-l~n.J L~tJ 
~l:'lf11fl,)1l-l~n.JL~tJ (~1'W1J1'V1) 

C1 C2 C3 C4 C5 

2. Performance Efficiency Loss 9.54 14.84 19.10 19.32 21 .00 

3. Quality Rate Loss 0.93 0.65 1.01 1.26 1.45 

3.1 Quality Rate Loss - Reject 0.84 0.60 0.91 1.13 1.28 

3.1.1 LL(;1n~l,) 0.20 0.15 0.24 0.29 0.31 

3.1.2 'IX,)~1J 0.04 0.03 0.03 0.04 0.04 

3.1.3 hjilm1tl~:-;111J 0.04 0.03 0.05 0.04 0.05 

::. 
3.1.4 LLtJ n'l!'W 0.03 0.02 0.04 0.04 0.05 

3.1.5 VlU1l:'lltJ 0.03 0.02 0.03 0.04 0.05 

3.1.6 ~')1aJ~tJ1J 0.03 0.02 0.03 0.03 0.04 

3.1.7 m':-;Ld'fl~L~tJ~ 0.03 0.02 0.04 0.04 0.05 

3.1.8 l-ll-lU'W 0.03 0.02 0.03 0.04 0.05 , 

3.1.91aJihL1J1J~'fl~ 0.03 0.02 0.03 0.04 0.04 

3.1.1 0 LPI~~!1l 0.03 0.02 0.03 0.04 0.04 

3.1 .11 LU'WVll:'ll-l 0.03 0.02 0.03 0.04 0.04 , 
~ 

3.1.12 fld11J'W1 0.03 0.02 0.03 0.04 0.04 

3.1 .13 fl~11Jt11~'W 0.04 0.02 0.04 0.05 0.05 

3.1.14 fld11J~Ul-l 0.02 0.02 0.03 0.04 0.05 

3.1.15 ~'Wl:'l'fl'Wm 0.03 0.02 0.03 0.04 0.04 

3.1 .16 Yl'fl~l:'l'fl'Wm 0.03 0.02 0.03 0.04 0.05 

~ :' 
3.1.17 ~1'W1 0.02 0.02 0.02 0.04 0.04 

1 ~ .... 0-3.1.18 tJ ~Lfl~1:-;Vll:'l'fltJ~,)VI'W1 0.03 0.02 0.03 0.03 0.04 

3.1 .19 ~1,)'1l'fl1J 0.03 0.02 0.02 0.03 0.03 

3.1.20 lP1!1l'1l'fl1JL~tJ 0.03 0.02 0.03 0.03 0.04 

3.1.21 ~1JH1Yl'fl~ 0.02 0.02 0.02 0.03 0.03 

3.1.22 LU'flm:-;!1l1~1aJm':-;~ltJlP1,) 0.02 0.02 0.02 0.04 0.03 
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j;)111'1~ 5.6 ll~ 1'\'1l;! ~ A1 fl'11~ ~ t1! l~ tJ'lJ'fl'1lfli'fl'14' mlltJ n n tJ'fl1 n1 U'l'11 ~ ~ t1! l~ tJ 'lJ'fl'1 

lfli'fl'14'nnh:;lJl'Yl Coating MachineLN'11'UM:;u1 'll'1'1l~'fl'U l~~1tJ'U n'1 iJC'l'U1tJ'U tJ 2551 , , 

ntJn11fl'11~~ru l~tJ 
l;!~A1fl'11~~t1!l~tJ (~1'UU1'Yl) 

.. ~ 

C1 C2 C3 C4 C5 

3.1.23 d:J'U1 0.03 0.03 0.04 0.04 0.05 .. 
3.2 Quality Rate Loss - Rework 0.09 0.05 0.10 0.13 0.17 

3.1.1 ~lll?ln~1tJ'11 0.04 0.02 0.05 0.07 0.08 

3.1.2 ~1",~ 0.01 0.01 0.01 0.02 0.02 

~ ~ 3.1.3 YW.l 0.01 0.01 0.01 0.01 0.01 

3.1.4 ~d:J'UI'\'N 0.01 0.01 0.01 0.01 0.01 

3.1.5 ~~'fln 0.01 0.01 0.01 0.01 0.02 

4. 2J~~1fl'l12J~tUL~tl1~tI'i/UJ 12.30 18.85 22.87 23.76 26.70 .. .. ~ 

5.8 c.J ~91nn11 H' llUU91 ~'fl'1l ~'fl1lfln:;tf"'1l;! ~ A1 fl'11~~ t1! l~ tJ 1 'Um:;U'1'Un11c.J ~ I?l Ll'\tJ H' 

ll'U'1'Yl1'1 A11h:;~'Ylfic.J~ Ll'\m'1~'lJ'fl'1lfli'fl'14' m 1 'Un114' 1'\~1 (?)U Ut1!", 1 

fl'11~~t1! l~tJ1 'Um:;U'1'Un11c.J~ 1?l1?l1~ llUU91~'fl'1'lJ'fl'1'11'U14'tJd ~'1ij A1 (?)'11?l1n'1~ 5.4 ,r'Ull~ 1'\'1 

1""l~'U~1 A1 OEE ~lll?ln~1'1n'U,r'U9:;ij~~A1fl'11~~n 'l~tJ~lll?ln~1'1n'Uhhl'1tJ ll~lfli'fl'14'm~iJ 
" ,,"10' 

~~ A1fl'11~~ru l~tJ~'1~~l'\nhJ1~ll~ 1'\'1~1ij A1 OEE ~ ~1~~1'\ n11lmtJU l Y1tJU~~ A1fl'11~ 
\J \I Q,I \J "I "I 'IJ 
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(A1\11J1"') _ Loss (Million Baht) 
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-OEE OEE 

50.00 ,----------------------------,- 100% 

73.5% 76.2% 76.9% 77.3% 74.5% 76.4% 
40.00 72.7% 71.9% 70.4% 80% 

64.3% 

30.00 26.70 60% 

20.00 40% 

10.00 20% 

0.00 0% 
'" 01'$ "<t cry co< cry '" co< 010; ~ 

~ .~ 
.>< 01 Q) 01 Q) .>< .>< .>< .>< 

~~ 
Q) 

~~ :§~ 
Q) Q) Q) 

~~ 
Q) 

.<:: .<:: .<:: .<:: .<:: 
.,.<:: u ~ ~ u u u u 
0 u o u 

~ 
o u 

~ '" ~ 
o u 

~ U ., U ., U ., 
u:E m u ., 

:E :E I :E I I I :E I 

lFl~il"!in'5 

'"l1nlU~ 5.26 LL~Cil'l11XLih,d1"h OEE ~~'l~~Cil ~'tl Lfi"4'tl'l Coating Machine 2 ~rh 

OEE Lvhnu 77.3% ,run~uhJ1~~l;j~H.hf'1'J1~~tl.JL~tJtCilm''J~~~1~~Cil tCiltJLf'1i'el'l Coating 

Machine 2 nf'1'J1~~tl.JL~tJtCilm''J~~'lCi'l 18.85 ~1UU1Yl LLj;JLf'1i'tl'l~nl;j~r11f'1'J1~~C1dL~t1~~ 1 
.J ..dI J -=l q ~ I ..... "" • J 
Yl~Cilf'1'tl Lm'el'l Hatschek 1 ~fl'J1~~C1dL~t1bCilm''J~LYl1nU 10.25 ~1UU1Yl LLmm'tl'l Hatschek 

'" I I I I 
..... .... cIII I Qj I dOl I .o=M . • d 

1 L'tl'lUUn~U~f'11 OEE LY1t1'lLLf'1 70.4% 'l1'lmn'J1 f'11 OEE 'lJ'tl'lLf'1~'tl'l Coating Machine 2 'l1'1 

rhvi1n1~~1 ~UUtI.J'vI1[;11~ r11 OEE LL~~nn1uh'vluCill1Xvi1n1mnUC1d'vl1'lJ'tl'l Lfli'el'lrolm tCiltlL-n r11 

OEE ~1 c;lU f'1'J1~~1 A C1d,rU'"l~Y1u(h ~1 c;lU'lJ'tl'l Lfli'tl'lrolm~'"l~~'tl'l1~fu n1~LLn1 'lJU C1d'vl1 '"l~~ 

f'1'J 1~ LL[;1 n j;J1'l1 U'"l1 n n1~ H~~ r11 f'1'J 1~ ~ ru L~ t1'lJ'tl'l Lfl1'tl'lrol m[;11~ LLUUr.h ~ 'tl'l 'lJ'tl'l'l1U~roltl~ 
" " ~ 

~1c;lUUtI.J'vI1 ~'l LL~Cil'lc;l'lmn'l~ 5.7 
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.J 
mn'l'Vl 5. 7 LL~ j;1'ln1~~lCflUUq)"n Lv1tJ1-ifAl OEE LL~~l;j~ Alfl"ll~~q) L~t1m~ LLUU~l~!l'l'lJ!l'l 

'l1'W~9t1 

m~~lCflUUq)l-ll m~~l CflUUq)l-ll Lj;1t11-if m~~l v1UU q)l-ll Lj;1t11-if 

(~lnhJi.l!ltl) Al0EE ~~Alfl"ll~~ruL~t1 
" 'II ~ 

1 Hatschek4 Coating Machine 5 

2 Hatschek1 Coating Machine4 

3 Hatschek2 Hatschek4 

4 Hatschek3 Coating Machine3 

5 Coating Machine 5 Coating Machine2 

6 Hatschek5 Hatschek3 

7 Coating Machine4 Hatschek5 

8 Coating Machine1 Hatschek2 

9 Coating Machine3 Coating Machine1 

10 Coating Machine2 Hatschek1 

"llnir!ll;j~ LL~j;1'l11X L~'W'Jl Al OEE ~'Whj~lm~n~lCflUUq)l-l11vlmh'l Ll-l~l:;~~ Lj;1t1~l LVI[;)~Al 
OEE ~'WhJ~l~l~n ~l CflUUruVll1vl!ltJl'l Ll-l~l:;~~~'W ij~l LVI (?1 ~l"lln fl"ll~ LL(?1n r;]l'l ~:;VI~l-.l 

~ , 

Lfl1!l'l9 n ~ Lj;1 tI Lfl1!l'l9 n ~ LLr;] ~:; Lfl1!l'l~'Wij fl "ll~ LL(;] n r;]l'l n'W 1 'W L1!l-.l'lJ!l'l r1l-K-.l n 1 ~tJ ~ (;] LL~:; 

tJ~ (?111 ru"Yl~Yil n1 ~tJ ~ (;] ;-.l LL~ j;1'l Cfl-.l m n-.l~ 5.8 Lj;1t1 fl"ll~ LL(;] n r;]l'l L VI~l'n"l :;~'l tJ~Yil11X LLr;]~:; 

Lfl1!l'l9mijl;j~ Alf1"ll~~ q) L~t1~ LL(?1 n r;]l-.l n'WhJ Lj;1t1 Lfl1!l-.l9 n ~~ij r1l-K'l n1~tJ ~ (;]~-.l Vlr!l Lfl1!l'l9 n ~ 

~ tJ~ (;] tJ ~ (;]11 ru"Yl~ ij ~ ~ Al~'l ri ijL!l nl ~~"l:;ij ~ ~ Al fl"ll ~ ~ ru L~ t1~ ~'l n~l Lfl1!l-.l9 n~~ij r1l-K-.l nl ~ 
\J 'lJ 'U '\J GI 'lJ 

tJ~ (?1 ~l Vlr!l Lfl1!l-.l9 m~ tJ ~ (;] tJ ~ (;]11 ru<t1~ijl;j~ A 1 ~l Cfl-.l~'Wl;j ~ Al fl"ll ~ ~ q) L~ t1'lJ!l'l LLr;]~:; 
Lfl1!l-.l9 nn~tl~l~l LmtiU LVltlUn'W9'l hJ~!l V1 fl~!l-.l h.l1 'Wi; P1'Vll-.l L~tI"l n'Wnu Al OEE 
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Hatschek 1 54,520 (~1) 

Hatschek 2 

Hatschek 3 125,650 (~'1) 
o 

1111 

Hatschek 4 125,650 (~'1) 
o 

1111 

o 

Hatschek 5 125,650 (~'1) 1111 

Coating Machine 1 

Coating Machine 2 

Coating Machine 3 145,650 (~'1~J1n) 
'II 

Coating Machine 4 145,650 (~'1~.J1n) 
'II 

Coating Machine 5 145,650 (~'1~ln) 
'II 

iJ'flnr.nn n1~~ LLUU~I'C'l'fl'l'lJ'fl'l'lliJ'ir.r tJ;j~ :-;~IJ.Jl ~tl~1 tI1UU (lJ'\.n l~~n~lfh OEE L iJ 

nn11~L..-i;l'fl'lr.rmiJfl'l1J.JLLl'ln~I'1LiJLi'fl'l nl~'1n1nJ~l'l LL'C'l~ c.J~l'l.nruey]~l11n1~c.J~l'lLL~'J J.J~fh 
'IJ 

fl'Jl~~ t1J L~ tJ'lJ'fl'l'lliJ'ir.rtJdil'l ~lm~tltJ.l~1 LmtJu L VltJU niJ~~~~I'1 ~ ~ ~'fl'l Availability Loss, 

Performance Efficiency LL'C'l~ Quality Rate L'Y'In~fl'JI~~t1JL~WlltJLi.JLL~~~~J.JJ.J'fl'lt1iJ~~iJ 
fl'J1J.J LLl'l n ~1'1 niJ n1~~tJ.l~I"-11 LU'flfLoTIW;l m LmtJu LVltJU niJt~tJ l'lNt1iJ~ :-;l11L ~n1~~1 tI1U 

uru'vl1~~lu l'l1~~LL~~'1t11'1l'lln'l~ 1.2 1iJUYl~ 1 iJ'flmlnt1iJn1lLmtJuLVltJu~'C'lrilfl'Jl~ 
~ 'IJ 

, .. 
I111n'lYl 5.9 
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1J1ln-l~ 5.9 bb~ WI-l fl'J1l-J~ClJ b~tJ bLfI~l;jfll'll fl'JIl-J~ClJ L~ml'fl-l Lfl1'fl-l~ mLbtJ nn tJ'flIn11fl'J1l-J 

~ru L~tJ 'lI'fl-l bfl1'fl-l~m Hatschek 1 tN-lI'WM~U1- -rl'J-l b~'fl'W Ll-JMltJ'W n-l ijtl'WltJ'W iJ 2551 
'lj ~ It 'I 

I 

l-Jflfllfl'Jll-J 
ntJn11fl'J1l-J~ClJ b~tJ fl'JIl-J~ruL~tJ " 

" ., ~ClJL~tJ (~I'WUTV1) 

1. Availability Rate Loss 87.94% 3.61 

1.1 ~1-liilfl'JIl-J~~mWlLfl1'fl-l~m 104.00 "lll-J. 1.43 

1.2 Ltl~tJ'W~I~nVlfllW1 9.67 'Jfl-J. 0.13 

1.3 Ltl~tJ'W1unWlj;JWI 12.25 "lll-J. 0.17 

1.4 l-J'flL(;1'flf Main Drive tVlflWl 2.00 "lll-J . 0.03 

1.5 ~1~nVlfllW1'l11W1 0.00 'Jfl-J. 0.00 

1.6 1~UU~~l-JiWl;r'fl-l - tl'W~Ll-J'W(;11,jfl-lLfl1'fl-li-l 
" 

5.57 "lll-J. 0.08 

1. 7 Ltl~tJ'W~liilf1'fl'W 41.25 "lll-J. 0.57 

1.8 fln(;1~LLnNj;J'W 3.00 "lll-J. 0.04 
" 

1.9 L~'flm~mMl,jfl-lLfl1'fl-li-l 2.22 'Jfl-J. 0.03 

1.10 vI'fl j;J'W 9.42 "lll-J . 0.13 

1.11 Ltl~tJ'Wflnl1l~LLnN 48.00 "lll-J. 0.66 
" 

1.12 ~ltJ~I'W~ltJ 0.50 "lll-J. 0.01 

1.13 Ltl~tJ'Wm-l1'fl-lL~tJ-l1unWlj;JWI 0.50 "lll-J . 0.01 

1.14 lJl~LLnNi'fl'W~'W"1f'J 1.25 "lll-J . 0.02 

1.15 ~ltJ~I'W'lIIW1 6.00 "lll-J. 0.08 

tJ .: 1.16 fin 'Wflnnfl-lLLlJln 1.00 "lll-J. 0.01 
'IJ " 

1.17 flmrWlL~fll'l11W1 4.00 "lll-J . 0.06 
" 

1.18 Lfl1'fl-l~~l-JUlm~Ul1I~n'fl'WL~tJ 1.00 "lll-J . 0.01 

A l>' oW" 1.19 Lm'fl-l~~l-J'WlmflWl 'fl-lL~tJ 0.67 "lll-J . 0.01 

.. l>'.. l>'tl ~ 1.20 Lm'fl-l~~l-J'WlmtJWlmtJ'Wl 'W"1L tJ , " 0.25 "lll-J . 0.00 

1.21 Vacuum Pump tVlflWl 1.50 "lll-J. 0.02 

1.22 Ul-JL~tJ 1.00 "lll-J. 0.01 

1.23 LPlM~Wlj;J'WVliillrl-J 4.75 "lll-J. 0.07 

1.24 Ln~mtJ'flmPlMtVlflWl 2.00 "lll-J. 0.03 

1.25 loWyh~u 0.83 "lll-J . 0.01 
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..J -=!' -=!...i ~ -=! 
mn'lYl 5. 9 LL~ Vl'l fl,)1l-l~ C1J L~tJ LLi'l:;l;ji'l fl1 fl,)1l-l~'1J L~ tJ'lItN Lfl1tN"l mLLtJ m:n n1rfl')1l-l~rlJ L~tJ 

'lI'el'lLfl1'el'l9m Hatschek 1 LN'I1\JM:;u1 '1i,)'IL~'el\J Ll-l~1tJ\J D'I ih1\J1tJ\J tJ 2551 (~'el) , , 

ntJn1rfl')1l-l~ruL~tJ 
l-li'l~1fl')1l-l 

fl')1l-l~'lJ L~tJ " 
" '" ~rlJL~tJ (~1\JU1Yl) 

1.26 ,)1;')-nVll'l,) 0.77'1!l-l. 0.01 

2. Performance Efficiency Loss 82.73% 5.15 

3. Quality Rate Loss 96.72% 1.49 

3.1 Quality Rate Loss - Reject 25,422 ~lbtJ 1.27 

3.1.1 LL(;]n~1,) 6,954 wW,)tJ 0.35 

3.1.2 ~')~u 1,674 mJ,)tJ 0.08 

3.1.3 hJ~(;]nur:;~u 1,263 mbtJ 0.06 

~ 
3.1.4 LLtJn'1!\J 989 ~ll')tJ 0.05 

3.1.5 ~i11i'l1tJ 585 ~ll,)tJ 0.03 

3.1.6 fl')1l-lLL-n'lLLNhJcJ1\Jl-l1mfi1\J ... 4,751 ~ll,)tJ 0.24 

3.1.7 'lI\J1VlhJl~ml-ll-l1(;]r"'1\J 498 ~ll,)tJ 0.02 

3.1.8 EhhJ~tJu 1 ,231 ~ll,)tJ 0.06 

3.1.9 l-ll-lu\J 882 ~ll,)tJ 0.04 , 

3.1.1 0 hJ~LLum'eN 990 ~ll,)tJ 0.05 

3.1.11 ~1,)'lI'elU 1 ,284 ~ll,)tJ 0.06 

3.1.12l'lVl'll'elUL~tJ 824 ~ll,)tJ 0.04 

3.1.13 ~ulr11Yf'el'l 811 ~ll,)tJ 0.04 

3.1.14 L~'elm:::Vl1~hlm:;"l1tJl'l,) 1 ,499 ~ll,)tJ 0.08 

3.1.15 LiJ\Jr 669 ~ll,)tJ 0.03 
" 

3.1.16 m:::Li1'el'lL~tJ'I 518 ~ll,)tJ 0.03 

3.2 Quality Rate Loss - Rework 17 ,243 ~ll,)tJ 0.22 

3.2.1 L~~~Vl 5,259 ~ll,)tJ 0.06 

3.2.2 LtI\J~i'll-l 4, 170 ~ll')u 0.05 , 
~ 

3.2.3 fl11U\J1 985 ~ll')tJ 0.01 

3.2.4 flnu111,r\J 850 ~ll')tJ 0.01 

3.2.5 fl~1U~Ul-l 885 ~ll,)tJ 0.01 



151 

, 
... ... ~fH'11m1~ 

~1EJn1~1'1':l1~~ru b~EJ 
" " 

1'1':l1~~ryb~EJ 
~ryL~EJ (~1tJU1'V1) 

3.2.6 ~tJ~'fltJm 1,980 'l.-fW':lEJ 0.03 

3.2.7 Vf'fl-l~'fltJm 943 'l.-n.hEJ 0.01 

~ ~ 
3.2.8 "'l1tJ1 1,205 'VIl.hEJ 0.02 

3.2.91EJ~-lbm1:;,x~'flEJ~':l'VIU1 966 'VI\.lr.JEJ 0.02 

, 
"'l1n(;l1n-lVl 5.9 bb~ r;1-l1,x b~tJ~1n1m . .J1-EJUbVlEJUfltJ~:::'VI~1-l1'1':l1~~ry L~mJ'1l -lLLr;!~::: 

l-J~~'fl-l(;l1~l-J~~'fl-l OEE ,xtJyh1~~1U1n'1ltJL~'fl-l~1"'l1n 'VI'Il':lEJt)r;1 'lJ'fl-l1'1':l1~~ryL~EJi1I'1':l1~ 

bb(;ln r;!1-l fltJ bn'flU1m bmEJU bVlEJUfltJ,xtJ"'l :;v111«lJ.J~1m~tl(;] r;1~tJ1"'l1~~11'1':l1~~ ru L~ EJ 1r;1i11"1':l1~ 
" " 

'=i ..J " ". d ~ :., 'i' ..." 
~tlJb~EJ'V1~1nm1 L'11tJ n1~~1-l'V11m1~~:;'fl1r;1LI"I~'fl-l"'lm 1 04 '11':l b~-l bb~:; 'lJ'fl-lL~mb(;lnn':l 6,954 

'VI'Il'JEJ bLr;! Ln'flv11 n1 nmEJU bVlEJU~'JEJ~~rl1m1~~ tl.J L~EJm~ LbU1J'-i1~'fl-l'lJ'fl-l-l1tJ19EJd~1~1nl 
U-lU'fl n 1~~1~~ I'll A'J1~~ry L~ EJ'1J'fl-l n1~~1-lv11 A'J1~~:::'fl1 r;1 Ll"li'fl-l9n ~i1 A'J1~~ tl.J L~EJ LYl1 flU 

1.43 ~1tJU1'V1 ~'JtJ'lJ'fl-lL~mL(;ln¥1'J,xtJi1m1~~tlJL~m~EJ-l 0.35 ~1tJU1'V1 ~~rl1m1~~tl.JL~EJ 
(;l1~ bLUUr.h~'fl-l'lJ'fl-l-l1tJ19EJd LL~ r;1-l1,x L~tJn-lm1~~1EJ1tJn1nmEJu LVlEJUA'J1~~tl.J L~EJ LLEJnnEJ 

'fl1n1~~ Ln r;1~tJ LL~:::~1~1~tlU11u~1 ~u mmm 'lJ11 tlJ'VI11~'flth-l L'VI~1:;~~r;!'fl1u 



d 
tJ'VI'VI 6 

1Y1tnU'Y1't.uf'UuuddJ1.J'l11.J1~tJ L~tJ'"lnU nl'i''1l'1l n LLUU LLUU~l~'1l'l L~'1l1 Lml~'If"na-J~ r1 1 
'II 

-;J 1 ~ 'i' 1" '.1 ~ ~ 'i' ..J v ..J..I , 
fl'lla-J~tlJL~tJ 1.Jm::;urmmn,J~l9l ,VltJ 'l!LL1.J'JY11'lfllu~::;·('lY1D~~ ,Vlm'Ja-J'lJ'1l'lLm'1l'l~m L'Y1'1lY1~::;U'l 

U'1ln~lI?1UU'1Jm'lJ'1l'l Lfl1'1l'l~ m lVltJ LL~ Vl'l fl'Jla-J~ tIJ L~tJ'1l'1l na-Jl LU1.J~ ~ r11 L11.J L ~'1l LLm 'lJ,J'1l Ji''1ltJU1'l 

u~~m~'lJ'1l'lr11U~~~Y1~~~ lVlm'Ja-J'lJ'1l'l Lfl1'1l'l~m r11U~~~Y1~e.J~ lVlm'Ja-J'lJ'1l'l Lfl1'1l'l~ nntl1.JI?1'l!i1~ 

1'Vle.J~VI~n'lJ'1l'lLL1.J'JY11'lm~ufuUN~~~'1lrJl Total Productive Maintenance Vl1'1l TPM ~'lLtl1.J , 

fl1.JVll fl'Jla-J ~ tIJ LU ~1V11'1l fl'Jla-J ~ tIJ L~ tJ'lJ'1l'l Lfl1'1l'l ~ m lVl tJhJ1Ji'~ nl ~~ lil'l n'l L1'1l'l ~1.JYl1.J ~~ 

fl'Jla-J~a-J~1.Jfinu fl'Jla-J~ tIJ L~tJ (;]1'l1~ Ln Vl~1.J ~'l'Vh 1 ~11.Jnnll~ ~'1l'l nl ~Y1nun'l fl'Jl a-J ~ tIJ L~ tJ 
(;]1'l1~ LnVl~1.JnU Lfl1'1l'l~nntl1.J~~ r11'lJ'1l'l fl'Jla-J~ tIJ L~tJ LL~'J r11U~~~Y1~~~ lVlm'Ja-J'lJ'1l'l Lfl1'1l'l~m 
,J1.Jhj~lmnlY<h 1Ji' ~ n~'l nl~~lI?1UU tlJVl1'lJ'1l'l Lfl1'1l'l~ m lVltJhJ1Ji'~ nln11~~ r11 fl'l1a-J~ tIJ L~tJ 
Vl1'1l ~1.JYl1.J(;]1'l1~ LnVl~1.Ja-Jl1-ii11.Jm~~11.J'JD<d'Ja-J Ji''JtJ,J1.J ~~~'l e.J~vll1 ~ LnVlnl~~ Vl~lI?1UUtIJVl l 

vllnl ~~ ~ 19l ~ fl'Jl a-J ~ Vl'Y1 ~ 1 Vl~1.J1Ji' L ~ '1lLLfl1'lJu '1JVll L~ a-J~ 1?1'J~1' Vl r11U ~~~Y1~ ~ ~ lVl m'Ja-J'lJ '1l'l 

Lfl1'1l'l~m~'1l~ 'l11.J1~ tJ'Uuud~'l1Ji'vllm~'1l'1l nLLUU LLU1J'~l ~'1l'l lVltJvll nlHi lV11.JmU LLUU fl'Jl a-J 
'II 'II 

~ tIJ L~tJ~ Ln Vl~Wll tJ11.JLL(;]~~~a-Ja-J'1l'l19l1a-J r11U ~~~Y1~~~ lVlm'Ja-J'lJ'1l'l Lfl1'1l'l~ m ~ Vlvll:)fin1~ 
~l1.J'Jru~~ r11 fl'Jla-J~ '1J L~tJ(;]1'l1~ Ln Vl~wl1tJ1 WL(;]~~~a-Ja-J'1l'l LL~~~ nl~~ Vlvll1unLma-J~w~'1l 
~'1l'lfum~H'l11.J~1'l ~n~'l~'l~mn111uH'l11.J~1'l11.Jh'l'l11.Jnnll~m~11VltJ~1a-Jl~tl~~Ue.J~n1~ , 

" , .QI ......:1. _ ..::aI.o::C '" d; 0 -.Qj 0 I 

Lfl~'1l'l~m 'l!'ltlnLL~Vl'lVl'l19l1~1'lY1 3.1 tl'l 3.5 Vim 43 C1'l 46 nlVl1.JVl'JDnl~fll1.J'Jrua-J~fllfl'Jla-J 
'IJ 'IJ 

~ tIJ L~tJ~ Ln Vl~WL~ ~Utn a-J'lJ'1l'll'1'J LLU ~(;]1'l1~1-ii11.Jm ~~ 11.J'J ru~ ~ r11 fl'l1a-J ~ tIJ L~ tJ~ Ln Vl~1.Jl WL(;] 

~::;a-Ja-Ja-J'1l'l'lJ'1l'lr11U~~~Y1~~~lVlm'Ja-J'lJ'1l'lLfl1'1l'l~m ~'ltlnLL~Vl'lI?1'l~a-Jm~~ (1) n'l (38) Vlih 47 
, 'IJ 
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n-l 53 ~¥m.j~-ll11Wl~nl'l,rWVl U99t1'lJll~1 llfl~ U99tJ'lJl'fl'fln l~'fl~lhJH11..ml~'fl'flmllJlJ 

~1'W~mJfI~l~flJ~~lJlJ l 'Yl ~ L'WLfI~~I~~W'Yl PI llfl~l11n1~'fl'fln lllJlJWWI9'fln1~l11-l1'W'lJ'fl-l~~lJlJ 
dJl \l 

hJmnnJ Visual Basic LVltJ1'W~,)'W'lJ'fl-lhhllnn.j Visual Basic 9~ltl'Whhllnn.j~l11n1~'fl'flnUlJlJ 

~1'W~'fl).JfI ~i119'flflJ~li-l ~i119'flll~Vl-l~f1 llfl~l11n1~U~~).J,)f1~f1~'fl).JfI~H191nn1~u'WVin Ufl~ 
dJl \l \l 

Microsoft Access ~-l~I).Jl~nl11n1~~-l'fl'fln (Export) ~'fll;JfI~11u1fl'Wn1~(h~n~v1~'fll;JfI~I-l1 

~'fl1'WLUmm).J~'W1'lJ'fl-l Microsoft ~u.tI).JHfn'W'flth-lu~i~f11t1 l'l!'W Microsoft Excel 

l~'fl~llU.'Wn1~~Iij.J'W1 LUHlm).J ~')tJ l~i'fl-l~'fl ~-ln~h') 1'l1).J lllJlJ91f1'fl-l'lJ'fl-l-ll'Wf)9tJ~ 

'fl'fln lllJlJH l111~1~LUHlm).Jn1~f) l~n~v1~Il;JfI fll ~,)I).J ~'1J l~tl1 'Wm~lJ,)'Wn1~~~1'l LVltlH 

ll'W,)'Yll-l fllU~~~'Ylfi~f1 LVltl~')).J'lJ'fl-ll~i'fl-l9n~ ~-l~I).Jl~nl11nl~~I'W,) rufllu~~~'Ylfi~f1 LVltl~')).J 

'lJ'fl-ll~i'fl-l9 m llfl ~ l;Jflfll~,)I).J~l1J l~tl1 'Wm~lJ,)'Wn1~~~ 1'l1'l1).J II 'W,)'Yl1-l fllU~~~'Ylfi~f1 LVlm')).J 

'lJ'fl-ll~i'fl-l9m LVltli1~It1f1:::l~tlVl'lJ'fl-l Lumm).J~-ld 

n1~nl~'WVllUlllJlJ~'fll;JflUU-l'fl'flmtl'W 2 ~')'W~~n1 ~'fl n1~nl~'WVllUlllJlJ~'fll;JfI~')1u 

'lJ'fl-ll~i'fl-l9m lLfI::: n1~nl~'WVl~ULLlJlJ~'fl).JfI~,)I).J~ruL~tI LVltli1ntJfI:::L~tlVl ~-l~'fl1ud 

6.2 .1.2 

'U \l 'U ~ 

" _ v 

6.2.1.1.1 'lJ'fll;Jflm~'Yl 

6.2.1.1.2 ~'fl).JfI LN-ll'W 
\l 

, 
t.- ... I .diI ..... 

6.2.1.1.4 'lJ'fl).Jflu~:::IJ)'YlL~~'fl-l9m 
\l 

'" q ..... r 
6.2.1.1.6 'lJ'fll;JfI~f1I'lJlru"Yl 

6.2.1.1.8 ~'fll;Jfln:::~~1'l 

n1~nl~'WVl~u LLlJlJ~'fl).JfI ~,)I).J~ru L~ tI 
'U " 'U Go' 

" • I '"" 6.2.1 .2.1 'lJ'fl).Jflu~:::IJ)'Ylml).J~n IL~tJ 
\l \l'~ 



6.2.2 

6.2.2.1 

6.2.2.2 

6.2.1.2.2 ntJn1j'fl')1~~'1JL~t11'W'il[;]nn1'i'L~'WLfi~!l~ 

6.2.1.2.3 j'1t1n1j'A,)1~~ruL~t11'W'il[;]j'1AruJl1y"/ 
\I ~ , 

6.2.3 ~,)'Wn1nh~~,)~HJ~ 

n1nh~m~i:J~-ii!lJ;J~LLu~!l!lmLl'W 2 ~,)'W'vI~n1 t(i1t1ilntl~~L~t1(i1 11l~!il!l1U~ 
6.2.3.1 n1j'Uj'~~,)~i:J~-ii!l~~fl1~~fl1Uj'~~'Vlfii:J~ t(i1tJ)',)J..J'lJ!l~ LAi!l~9m 

\I \I 
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6.2 .3.2 n1j'uj'~m~ C.J~J;J~ fl1 fl')1~~'1J L~t1'lJ!l'l LAi!l'1 9m t(i1t1H' LLU,)'Vl1~ fl1 

uj'~~'Vlfii:J~ t(i1tJ)',)J..J'lJ!l'l LAi!l'l9m 

i:J~~Y"/fi~1rJi'r.nnn1j'H'~1'Wn1JtN~1unj'(11Pim11 91mAi!l'l9m-0'~'vI~(i1 10 LAi!l~ ~~ 

LL~(i1~I1l~!UJl1y"/~ 5.26 'vIih 146 LL~(i1'l1,xLt.1'W~1LAi!l~9m Coating Machine 2 ~ilfl1 

uj'~~'Vlfii:J~ t(i1tJ)',)J..J'lJ!l'l LAi!l'l9m~~'l~~(i1 ~!l 77.3% t1'Wn~1JhnrJi'ilJ;J~fl1A,)1J..J~(lJ L~t1~~1 

~~(i1 t(i1t1il~~fl1A,)1~~f1IL~tJLyhn1J 18.85 ~1'W1J1'Vl ~m~"HAi!l'l9m Hatschek 1 ~ilfl1 
'I ~ ~a~ 

uj'~~'VlfiC.J~ t(i1tJ)',)~'lJ!l'l LAi!l'l9m~~1~~(i1 ~!l 70.4% nhJ1rJi'ilJ;J~ fl1 A'l1J..J~ (lJ L~t1~~~~~(i1 

L'lI'Wn'W t(i1t1il~~ fl1fl')1~~f11 L~tJLyhn1J 1 0.25 ~1'W1J1'Vl ~~~1 L'vI[;]~J..J~ fl1A,)1~~f11 L~t1'lJ!l'l LL!il~::: 
\J \J "Id 'I 'U \J" '" 

LAi!l'l9mhJ1rJi'il LL'W,) tii~~~~vrufin1Jfl1Uj'~~'Vlfii:J~ t(i1tJ)',)~'lJ!l'l LAi!l~9m t(i1t1 [;]j''l n Ld!l~~191n 
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, , 
_ ..... rClll4..,o _ 

c.J'Cl IPlJl cusnYl Lfl~'a'l"lmYl1n1~c.J'Cl IPl 

'W'an"ll n,x'Wc.J'Cl"ll n n1~n ~ru~ n1j'ltJ'I LL~ Vl'lL1X L ~'Wti'l l,j 'Cl ~1 fl'lll-J ~ tlJ L~ tJ'lJ 'a'! Lfl 1'a'l{ n ~ 
LLtJnntJmn1~'lJ'a'lUtlJ"vI1'lJ'a'lLL(;]'Cl::;~l-Jl-J'a'l1~mh'liVl L"I'W ~'1~lmnltJ1m LmtJU LYltJu1~~1 LL(;] 

'Cl ::;~l-Jl-J'a'l'lJ'a'l Lfl 1'a'l{ mil fl'nl-J ~ ClJ L~ tJ'a~ L'vh LVl LL'Cl::; LLIPl n (;]1'1 now L vh LVl LVl tJhJ rX'a'lv11 n1 ~ 

rl1"v1'WVlJ1"v1.Jn "vI1'afl'l1l-J~1 flClJ'lJ'a'l LL(;]'Cl::;~l-Jml'lL'W~l1.h::;~Ylfic.J'Cl LVlm'll-J'lJ'a'l Lfl1'a'l{ m j;11l-J 

.. .,. 
'lfm1~'lJ'a'l A. Raouf, 1994 

fl'lll-J~ ClJ L~ tJ~1~"I1 n n1 ~~1'W'l CU1Pl1l-J LLUU91'Cl'a'l,x'W~ 1l-J1 ~tl LLn1 'lJU tlJ"vI1n1~~ 1 (l)U 

U tlJ"vI 1 'lJ 'a'! Lfl 1'a'l{ m LVl tJ l,j 'Cl ~1 L~'W"I1 n n1 ~'Cl Vl rX'WYl'W~1~"I1 n nl n ~ l-J~'W'lJ 'a'! ~lU ~::;~Yl fi c.J 'Cl 

LVlm'll-J'lJ'a'l Lfl1'a'l{m 1 % 1Pl1l-J'I1'W~{tJ'lJ'eN Ohwoon Kwon & Hongchul Lee, 2004 ~'1~fin1~ 

'lJ'a'l'l1'W~{ tJd"l ::;v11 nlnL~ Vl'll-J 'Cl A1 fl'lll-J~ ru L~ tJ~1~"I1 n n1 n ~ l-J~'W'lJ 'a'! ~lU ~::;~Yl fi c.J'Cl LVl m'll-J 
'lJ 'lJ ~ 

LVlm'll-J'lJ'a'l Lfl1'a'l{ m LL'Cl ::;v11 nl ~TJl-J l,j 'Cl ~1 fl'lll-J ~ tlJ L~ tJ'lJ'a'l LL(;] 'Cl::;~ l-Jl-J'a'l LU'Wl,j 'Cl ~1 fl'lll-J 

~ ClJ L~tJ LVlm'll-J'lJ'a'l Lfl1'a'I {m ~'1~1l-J1~tl LLm 'lJ-n'aunvd'a'l'lJ'a'l'l1'W~{tJ~'Wd1~ 

~ 1 n-n 'a l-J 'Cl ~'1 "vIl-J Vl LL~ Vl'lL1X L ~'W~ 1 LLUU91 'Cl'a'l L ~'a~ Lfl ~1 ::;\f"vl1l-J 'Cl ~ 1 fl'lll-J ~ III L~ tJL 'W 
'U 'U ,,-k:1 

m::;U'l'Wnlm~ IPl LVltJ1-if LL 'W'lYl1'1 ~hu~::;~Ylfic.J'Cl LVltJ1'll-J'lJ'a'l Lfl1'a 'I { m,x'W ~1l-J1~tl LLm'lJ UClJ "vi 1 

L~l-J'lJ'a'l ~lU ~::;~Yl fi c.J'Cl LVltJ~'ll-J'lJ'a'l Lfl1'a'l{ m ~'a U ClJ "vi 1"1 1 n nl~ LmtJU L Yl tJU ~lU~::;~Yl fi c.J 'Cl 

LVltJ1'll-J'lJ'a'l Lfl1'a'l{ m ~::;"vI~1'1 Lfl1'a'l{ m'11ilVl L~tJ'l n'W~il rl1 ~'1 nl~c.J~ IPl rX'WYl'Wnl ~c.J~!PI LLrl::; , 

~'Wfh~v11m~c.J~!PI LL!PI n (;]1'1 n'WLU'WUn ~'a ~ LL~'l ~n~'1 LLUU91'Cl'a'l'lJ'a'l'l1'W~{ tJdtJ'I ~1l-J1 ~tl LLm'lJ 

U ClJ"vI1 (;]1'11~~ UL 'W'I1'W~{ tJ~'W1 ~'1~ tJ1 tJ1l-J~::; LLm 'lJU ClJ"vI1 L~l-J 'lJ'a'l ~lU ~::;~Ylfi c.J rl LVltJ1'll-J'lJ'a'l 

Lfl1'a 'I { m hJ~ 1"1::; LU'WL1'a'l m ~rl l"v1'WVlJ 1 "vI.Jn "vI1'a fl'lll-J ~1 fl tlJ'lJ 'a'! LL(;]'Cl ::;~l-Jl-J'a'lJl1 tJL 'WA1 

u~::;~Ylfic.J'Cl LVlm'll-J'lJ'a'l Lfl1'a'l{ m ~'1hJilzu LLuu"vI1'a~fimni1"v1'WVl~i Vl L~'W LL'Cl::;U ClJ"vI1~1 n 

'11'W~{tJ~v11 m ~~1'W'l CUl-J'Cl ~1 L~'W~~ll-J 1 ~tl 'Cl Vl1~"11 n mn ~ l-J~'W'lJ'a'l ~ 1U~::;~Yl fi c.J'Cl LVltJ ~'ll-J'lJ '11'1 
" 

fl'l1l-J~1I1 L~tJ~ Ln Vl~'Wmj LVltJ LL'W'l ~Vl'lJ'a'l LLUU91'Cl'11'1~{(1lv11~'W!PI1l-J'I1'W~{m:nJud~1l-J1~tlv1 1 ,,"1;:1 'lJ 

n1nLm'lJUtlJ"vI1(;]1'11~n~1'll-J11~~'1"v1l-JVl 
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vl1n1~~m~1 L~~ L~~L t.l~1t.l~ LLlJlJ~1'1"l'El'l'lJ'El'l'l1t.l~~tJ 1--l1'El hJnLm~tJ'I1,..J1~'El'Eln LLlJlJ1--l1'EltJ'I1,..J 

~1~1nl~'El'lflJl~ ~'I~ 
1. hJnLm~~~~t.l1~t.ltJ'Ihj~1~1~m'El'lflJnlnLU'lLLtJnLL'1"l::;~1t.l1ru LLtJnntJnI~ 

fl11 ~ ~ ry L~ ml'EltJ L t.l~ ~ ~'El'l Performance Efficiency tlt.lL ti'El'l~1"1 n n1nnlJ 

ir'Ell;!'1"l fl11~~ ClJ L~tJL t.lLN'I1t.lnnU~m~1 L t.lnnu~ Lfli'El'l~mhJ~1~1nlvl1n1~ 

C.J ~ j;l1~ m Wi1~'1 n1~C.J ~ j;l~'I~ Vl,rt.ltJ'IhJ~1mnlvl11~ L ti'El'l"1ntJ'I1,..J~1~1nl 
'lJ , 

~::; 1-J 1 ~ ~ 1 fl 1 1 ~ ~ ry L ~ tJ ~ L n Vl ~ t.l hJ ~ 1"::; L U t.l fl 1 1 ~ ~ ry L ~ tJ" 1 n n 1 ~1--l tJ Vl 

L~n1,J'EltJ1 n1n~t.lLfli'El'lr;l1 Ltl~11--l1'Elnl~~ClJ L~tJfl'J1~ L11'lJ'El'l Lfli'El'l~m LLr;l'1"l::; 

fl11~~ry L~tJ~n~11~1~'I C.J'1"lvl1L ,xn1~'InI~C.J~ j;l1--l1tJltl Lyh LVl 

2 . nI ~~ 1 t.l1 rul;! '1"l fOh fl'J1 ~~ ClJ L~ tJ~ Ln Vl~t.l'lJ'El'l'l1t.l~~ tJ djt.lfl1 1 ~~ ClJ L~ tJ~ Ln Vl~t.l 
LVltJ j;lN rllJLfli'El'l~ m ;'ItJ'I hJ1~iJ nI n11 eXt.lYlt.lnl ~(;I'1"l1 Vl LL'1"l::;eXt.lYlt.lnlilJ11--l1 ~ , , 

. ," 
~1 fl1t.l1ru~1~ Vl1tJ 

3. LLlJlJ~1'1"l'El'l'lJ'El'l'l1t.l~~ tJ~'El1"iOl ::;1,..J L 1--l~1::;~~ rllJ Lfli'El'l~ m~ iJ n1~'1 nI ~C.J~ j;l 
Ll--l~'El ~1 n n~1mm rufl1 1~ eX'El'l nI ~'lJ'El'l '1"l n f11 ;'IiOl ::;~'I C.J '1"lvl1L,x eXt.lYlt.lfOh L~ tJ 

'lJ , 

L 'Elnl~ hJ~ ::;Vl'Elt.ll;!'1"l fOl1 fl11~~ ClJ L~tJ~ LLVliOlf'l r;l'l,rt.l!l1"iJnI~~ ~t.l1 LLlJlJ~1'1"l'El'l 
~t.l1 L ~'ElL,xiJ fl'J1~ m~1::;~~ r;l'Elltl 

4. 'I1t.l~~tJ'UUlJ~~'I L ,Jt.l~9::;vl1 nI m.~tJlJ L VitJlJU ry1--l1'lJ'El'l Lfli'El'l ~ mvY'Il--l~ Vl ~1tJ 
n1~ H'l;! '1"l fOl1 fl11 ~~ ClJ L~tJ~ Ln Vl~t.lj;l1~ LL t.l1 Yl 1'1 n1~~1t.l1 ruj;l1~ LLlJlJ~1 '1"l'El'l'lJ'El'l 

'I1t.l~~tJ ~'IiJfl11~Ll--l~1::;~~rllJLfli'El'l~m;'IiJfl'J1~LL(;Inr;l1'1rlt.lLwi'El'ln1~'InI~ 

C.J~j;l eXt.lYlt.ln1~C.J~j;l LL'1"l::;~'1"lfOl1'lJ'El'l~t.lf11~Lfl1'El'l~n~vl1n1~C.J~j;l LVltJ 
, 'lJ 

LLlJlJ~1'1"l'El'l'lJ'El'l'l1t.l~~ tJ~9::; hJiJ fl'J1 ~~1 LUt.l L t.ln nu~ Lfl i'El'l~ n nLr;l'1"l::; Lfli'fl'l i1 

n1~'Im ~C.J~ j;l eXt.lYlt.lm~C.J~ j;l LL'1"l :::~'1"l fOl1'lJ'El'l~t.lf11~ Lfli'El'l~ mvl1m~C.J~ j;l 
, 'lJ 

L t.l'll1'1 L1'1"l1~vl1 n1m.~tJlJ LVitJlJ Ll--lij'Elt.lrlt.l n1~~ Lfli'El'l~ mLLr;l'1"l::; Lfli'El'liJ fl11~ 
L l--lij'Elt.lrlt.lL t.l'll1'1 ~:::tJ::; L1 '1"l1~vl1 nI m . .J1tJlJ LVi tJlJ 1 t.lLi'El'l ~ n ~ 11 ~ 1 LL~1,rt.l nI ~ 

Ltl1tJlJ L VitJlJ ~1 ~ 1 Hl~,,::;H fOl1 1.1 ~:::~Yl fi C.J '1"l LVltJ ~1 ~'lJ 'El'l Lfl1'El'l ~ n ~vl1 n 1~ 

LmtJlJ L VitJlJl~ L'1"ltJ 
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111fHJU'ln n . 

(;11).J~'11t.l~9tJ'UUlJ~1~~ m~9 ~1-11 hhbbn~).J b ~'fl1-11 m ~~I\,l'J ru~~ rl1 f1'Jl).J~ L1! b~ tJ1 t.l 

m:::lJ'Jt.lm1C.J ~ (;1 t~tJH' bbt.l'JVll'1fil1.h:::~Vlfi e.J ~ t~m'Jwll'fl'l bf1 1'fl'l9 m ~'1,rW~'fl~It.l'JtJ f1'J l ).J 

I I '" '" 

~:::~'Jmbn ~Yl~ f1'Jl).J~t.l19Yl9 :::Ul ttlnm~).Jnhn.n'lIt.l ~'11~~m~9 ~1-11fii:j'flm~ H''11t.l~t.l t~ tJ~ 
~ ~ 

... 
." v." 

ntJ~:::b'fltJ~~'1t.l 

n'flt.ln 1 ~1.n'lIt.lttl~bbn ~).J9 :::~'fl'l1-11 nl ~~ ~ ~'1 ttl~un~).J n'flt.l t~ tJ1-1 1 n l ~L~'fl n 1 yJ ~ 
Production Loss Analysis Program .exe 1-11m~~lJLiJ~f1~n~1yJ~ b~'fl1-11m~~~~'1 bb~~'1~'1nJ 

~ 

..J 
Vl n.1 

Gil 0:\1£ Chula\Z551\mMia\ThesisWrogram\Update Program\Z4-06-Z008 Update Program 

File Edit View F~vofl tes Tools HElD 

o B~ck -

l\ddress I 

File and Folder Tasks 

~ Rename thiS file 

Move thiS liie 

COpy this file 

Publrsh this file to the Web 

E-ma I this file 

X Delete thIS file 

;:'1 Se~rch n Folders 1IITl -
Ipdete Prooram\H~)6·200a l lpdate PrOQram 

Product Loss AI1alysis Progrem.EXE ' 
Date Created: 18 j06{2008 19: 13 
Size : 7.3~ MB 



5'~lHH)1kl~~~~~LL~~4'~Ln1JhJ'HLnnJ 1~vi 1 n1m~tJ~ Browse , , 

hhLLm~ 91nl'l'"l'EH.h~9~vi1n15'~~~~hhLLm~H~ C: \Program 

Analysis Program ~~LL~~~~~~U~ n.2 

D 7~ 
D ACDSjId .... 
D dvePOF 
D Adobe 
D Ain,nolt 
c:::J Alty fot Appications 
DAn..,.,OoW: .. 
D Apple 5_. Update 
Davg 
_ n:.r ___ • 

Plea •• select the ciectOt}' whef. 1he PfodJct Lou AnaIj.ISB 
fiIeI are to be inalalled. 
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Files\Production Loss 

VI~~91nvi1n15'Ti1'vm~~rnkl~~~~~tunLm~LL~'"lL~~91~vi1n1m~~~ Next L~'Elvi 1 n1 5' 
~~~~tU'HLm~ L~'Eltumm~vi1n15'~~~~LL~'"lL~~91~vi1n1m~~~ Finish L~'Eln~~~ Finish 

LL~'"l9~iJ-n'Elf)'"l1~LL~~~~1rn~~1rX'El~n15' Restart Lf)i'El~Vl1'ElhJ 1'IXvi1n15' Restart Lf)i'El~1mJ 

L~'El L -n1~ikl[;l'Elklm5' 1-if~1kl(;]'Ellu 
L~'El Ltl ~ Lf)i'El~;kl~11 Vll-l LL~'"l nni1rX'El~ m5'1-if~1kltU'HLm~1 'IX L-n11uvi1 m'Hft'El n 1 yj ~1 kl 

tyj~ L~'Elf~4' ~Ln1JH LL~~vi1m'H~'Elnlyj~kl1~~n~ exe ~~n~'El tU'HLm~~1kl'"lru~~ ~1f)'"l1~ , ~ 



Ld'e)'yhn1ntJ(;1hJmnnJ~1.J).J1 'L1JnLm).J~nLLU'I'El'ElnLU1.J 3 ~'"l1.JVI~n1 A'El 

1. m~n1V11.J(;1~ULLUUif'El).Jf'I 
" " 
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• #.lain Program ~ - [RI 
Main Program 

n.3 

~'"l1.JLLm~'1 LU1.J~'"l1.J'lJ'El'l m~n1V11.J(;1~U LLUuifm;jf'l,rW;I:::~ nLLU'I'El'El nLU1.J 2 ~'"l1.JtJ'Elt.J1 A'El 

~'"l1.J'lJ'El'l mn11V11.JmU LLUUif'El).Jf'I Lfii'El 'I 4' m LLf'I::: ~'"l1.J'lJ'El'l m~n1V11.JmU LLUUif'El).Jf'I ~1.JYl1.J LL~ (;1'1 
'\I \J 'U 'U '\ 
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• /.lain Program r;] - ~ 
Main Program 

Ie:: -_ ';.~-,.~~~~~n1 - ~I 
';D~.""'I" I 

I ·"'·~'~· OEE 

r 

nm)"",.". 

lIt:1Q'''''IoI'f\I~lu 

OEE 

~1.l hJ ~1.l VliilfOj1.ll1.hLUUii1.l~fI Lfl~1.l..:J9 nHLfI:;fl'lll-J~ ry L~tJ L~tJ~'l'W~L1.l..:JfOj :;\jnLLU..:J1.l1.lnLU'W 2 

~'l'W~'i.ltJ~n ~1.l 

1. n1nilV1'W~nJLLUuii'ell-JflLfl~'el..:J9m 
" " 
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'UUlJ\J';1I"'~Ql1)J41'\1~llJ - -

I[. ___ ...~~~~~~~~;' _._.._.J 
"'~iI'''''u I 
';D~.mil""u I 

91n~u~ n.5 LL~~'1ii'lVlU1911n1'i'nl"rW~~ULLlJlJ-n11l.J~'HfI111'1~m LL~::; fl'Jll-J~'1!L~tJ ;'1 

1un 1 'i' 10n 'I 1 U 91' 'I Ju 1,x l'i 1 n 1 'i'n 1 VlU ~VI 1-11 'i'::;1J ~ 1 ~ 1'111U ~ 'J U'1111'1 n 1 'i'n 1 VlU ~ ~U LL lJlJ-n 11l.J ~ 
Lfl i11'1~ mri11U~'1 n ~11 lJ l' L'J 1.1JVll'1 Ji'lU~'1on 1 tJ ~11 (~'JU~ iJ n1 'i'~ m11lJ~ LL~'1) ~'19::; mJ'I 1111 n L1JU 

~'J-n11E111tJ1 8 ~'J-n11 ;'1u'i'::;n11lJ1uJi''JtJ 

4. -n11l-J~U'i'::;UlVlLfli11'1~m 
\J 

... J w 

5. ntJ~::;L11tJ~Lfl'i'11'19m 
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, 
~ ~..... ..::a, ..... 

1. '11 tlU j"11'Y1 : lj'j"11'Y1 AAA 

2. ~tl L~'1'1TW : u111'Y1 AAA mN'IltJ91tJ'JtJ 1 LN'IltJ ~tl h'l'lltJ BBB 

3. ~tlVlt.htl'lltJ : LN'IltJ BBB lh:::ntluhJ~htlVltl'JtI'IltJ 3 Vltl'JtI'IltJ ~tl Vltl'JtI'IltJ 1 

Vltl'JtI'IltJ 2 Ilfl:::Vltl'JtI'IltJ 3 

4. lh:::IJl'Y1lfi~tl'l9m : LN'IltJ BBB u~:::ntluhJ~hmfi~tl'l9m 2 U~:::IJl'Y1 ~tl Ifi~tl'l9m 

u~:::IJl'Y1 CC Ufl:::lfi~tl'l9mU~:::IJl'Y1 DD 
, ... .. ~ 

5. ntlfl:::Ltltll'Hmtl'l"lm : 

• Vltl'JtI'IltJ 1 u~:::ntlulu~hmfl~tl'l9m 1 lfl~tl'l ~tl Lfl~tl'l9m S ItltJll'l~tl'l 9m 
U~:::IJl'Y1 CC 

• Vltl'JtI'IltJ 2 u~:::ntlulu~hmfl~tl'l9m 1 LI'l~tl'l ~tl Ifl~tl'l9m M LiltJLI'l~tl'l9m 
U~:::IJl'Y1 DD 

• Vltl'JtI'IltJ~ 3 u~:::ntlulu~hmfl~tl-.l9m 1 Lfl~tl'l ~tl Ifl~tl'l9m L LiltJ 

LI'l~tl'l9mU~:::LJl'Y1 DD 

6 . -iftll-Jfl~~f;lJlru'Yl : Lfl~tl'l9mLI~fl:::U~:::IJl'Y1~Il-JI~rlVi1n1~~~f;l~W!hVl1tl~~f;lJlru'Vl1~ 
" 

" 
LLf;ln ~1'1 ntJ L(;1t1iJ~lt1fl:::L~t1 (;1 ~'1\1 

• LI'l~tl'l9mU~:::LJl'Y1 CC ~lm~rI~~f;l~tJrlI1~ 2 'll'W(;1 ~tl 
CC1 

CC2 

• II'l~tl'l9mU~:::LJl'Y1 DD ~lm~rI~~f;l~tJrlI1~ 1 '11 oW (;1 ~tl 
DD1 

.:=01 O......::a, I 

CC1 l-Jn1fl'ln1~~flf;l~'1~(;1 60 VltJ'JtI /'lll-J. 

CC2 iJnl~'1n1~~~f;l~'1~(;1 120 Vltl'JtI /'lll-J. " , 

q o......c:o. I 

DD1 l-Jn1fl'ln1~~flf;l 240 VltJ'JtiI'lll-J. 

• LI'l~tl'l9m L ~1l-JI~rI~~f;l~tJrlI1~ 1 'll'W(;1 L(;1t1iJnl~'1n1~~~f;l~'1d 
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.. , 
• n:::~n ']j'J'I~'J~l 00.00 - 08.00 'W. 

• n:::L'ih ~ (N ~'J~l 08.00 - 16.00 'W. 

• n:::th~ 'l!'J'I ~'Jm 16.00 - 00.00 'W. 

n.3. 1 

Yilnlm~~~'e1n"Il-J "ojJ'fll-J~ 1J1~'V1" 9lnVliil9'flnl~rilVl'W~~U ~~1J1JojJ'fll-J~ L~i'fl'l~m Ll~::: ~ \J 'lJ '\.I 

~'Jll-J~t1Jl~~ ld'fllojJllu~~~'J1~Yilnl~~:::1.J ~,x~1J1';'V1 Ll~::: ~'fl1J1';'V1 L~~(;]'Jmh'l9:::Yhnl~ 

rilVl'W~~,x~1J1';'V1 ~'fl C-001 Ll~:::~'fl1J1~'V1 ~'fl AAA (;]'J'fltJl'lLl~~'1vl'l~U~ n.6 
" 

• ,;~;~--------.... - [Jl~ C8J 

"r.1Jli" IC-001 

~."l'; \1Ir:AA-:T41-------
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fOYl1~~ry L~tJ Ld'e)L-n11tl~"v1u141'fln1"v1uV1-n'fll;!~ ti\1~1tiLL~'"l l1Xy'hn1n~'flnu1~Yl ~~41~il~'flu1~Yl 

~ L~1r11 n1~~~ultll U~'"lUri'flU"v1U1 LL~ V1~~U~1 "v1«~411 n L~'flnu1~Yl~ iX'fl~ n1~LL~'"l9~r11 n1~ , 

n1"v1W'I~.,r~L~~~1U LL~~~'flLN~1U ~il'fl~'lJ'fl~u1~Yl,rU1 LV1tJl11'"l'flth~41~r11n1n~'flnu1~Yl AAA 

LLf'1~r11n1~n1"v1UV1~.,r~LN~1U F-001 LLf'1~~'flh~~1U BBB 111'"l'flth~LL~V1~~~~tl~ n.? 
\J 

ni~~u"u r-001 

!!. \ .. ., " i::~6S::rI -----------------

~~~~ --------------------------------



169 

LL~::: rl'l1~~n I L~tJ Ld!l L -ih 1tJ~Vlih"l!l ril'l.!j'W~.jJ!l~~Vltl'ltJ'l1'WLL~'l 11Xv'h n1 n~!lnu1'l1Yl LL~::: <u"tf 'lJ \J 

h'l--11'W ~--1'"l:::il~!lu1'l1Yl LL~:::~'il LN--11'W~ Ln-r11n1n:::u1tJ1 'W~'l'Wri!l'WVli.h LL~ ~--1~'W~1 VI~--1'"l1 n • 

, 
• 1tr~Vltl'ltJ'l1'W : 0-001 ~!lVltl'ltJ'l1'W : Vltl'ltJ'l1'W 1 

, 

• 1tr~Vltl'ltl'l1'W: 0-002 ~!lVltl'ltJ--11'W : Vltl'ltJ'l1'W 2 
, 

• 1tr~Vltl'ltJ'l1'W : 0-003 ~!lVltl'ltl'l1'W : Vltl'ltJ--11'W 3 

L~mtJ~ n .S '"l:::LL~~'l~'l!l~1'ln11ri1V1'W~.jJ!l~~Vltl'ltJ'l1'W 1 
~ ~ 

1I1'l:i'" ICoOl)1: AAA 

h -u'\u IF.ool: B66 

n i'IIwU1VtUI 10-001 

~iD'IC'I1jll""I" i-I\I\I-"-"~-:'-----------------
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Lfi;i'1l'l9m LLfI::: fl'Jl2-J~nIL~tJ Ln'1lL-lil1U~l-lih'l'1lnl'1.rWV1-li'1l2-JflU~:::LJl'VlLfl1'1l'l9mLL~'J 1,xvhn1~ ~D~ ~ ~ 

L~'1lnu1~'Vl LLfI:::LN'll\'! ;'l'"l:::rl;'1lu1~'Vl LL~:::;'1l LN'll\'!~ Lnl1ln1~~:::1.J1U1 \.!~'J\.!ri'1l\'!l-li1l LL~V1'l 

~\.!m l-I~'l'"llnL~'1lnu1~'VlLLfI:::LN'l1\'!~~'1l'ln1~LL~'J~'ll1ln1~nll-1\'!V1~~~U~:::LJl'VlLfl1'1l'l9m LLfI ::: 

;'1lU~:::LJl'VlLfl1'1l'l9m ~rl'1l~1\'!LN'l1\.!,r\.!1 LV1tJ~'J'1ltJ l 'l'"l:::l1ln1n~'1lnu1-~'Vl AAA LN'll\'! BBB 

LL~ :::l1l n1~nll-1\'!V1~~~U~::: LJl'Vl Lfl1'1l'l9mLLfI::: ;'1lU~::: Lll'Vl Lfl1'1l'l9 m~'l~ 

• ~~~U~:::Lll'VlLfl1'1l'l9m : M-001 ;'1lU~:::Lll'VlLfl1'1l'l9m : CC 

• ~~~U~:::Lll'VlLfl1'1l'l9m: M-001 ~'1lU~:::Lll'VlLfl1'1l'l9m : DO 

'i' .I.J ~,o " .I.,j ~ 
~V1mu'Vl n .9 '"l:::LL~V1'lm'1ltJ1'ln1mll-1\,!WlJ'1l2-Jflu~:::LJl'VlLfld'1l'l'"lm CC 

~ ~ 

-Uilijillh~'Il~l'fI~i1"4iIl'J 

ul~~ 17IC-D-:7o-" -:-:AA-:-~ --':::::::::======---'::::1 
\""" IF-DO l : 665 ::::1 

f,"_l.If:'\nYl!M.oOl 

",."ho i:::lcc:rl -------------
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.d '" "'" .d "1- l..i " 0" ""'...: v ,,~ " 0 Ifl)''il'l9m ll~::; fl'Jll-J~tl.JVMJ 1l-J'ilI'lJl U'~'vI'W19'iln1'v1'W~'lJ'il~~),ltJ~ ::;I'iltJ~lm'il'l9nmm b'vlYll 

n1n~'ilnlJ111Yl h'l'll'W 'v\1"I'JtJ'll'W 11~::;tJ),::;lllYllfl~'il'l~m ~'l9::;n~'illJ111Yl ~'ilLN'll'W ~'il 

m .. .!'JtJ'll'W 11~::;tJ),::;lllYllfl~'il'l~m~lnVlln1n::;lJltJ1'W~'J'Wri'il'W'vIi,hll~~'l~'Wl-Jl1,x1~'iln 'vI~'l91n , 

, " 

• )',x~lfl1'il'l~m : 001 ~'illfl1'il'l~m : S 

, " 

• )',x~lfl1'il'l~m : 002 ~'illfl1'il'l~m : M 

• 

vh;,\ IC-DO': 4" :::J 
I",,. IF.QO, : 66B :::J 

\nnanu 10-001: ~'Ultl'n\.l 1 3 
llr.:lllml'llD,'$m IM-OO: : cc 3 

nr'nl'llDs'$n' r.::loo:7"'----------= 

~D~l'Ih~'$nf lsi 
tun" 



172 

vl1j')t1'11'W LL~~lh~lllYllfl1'tl'l9m ~'19~l'J~'tl1J1';Yl ~'tlh'l'l1'W ~'tlVli.,htl'l1'W LL~~Uj'~lllYl 

lfl1'tl'l9 m~ lnvhm n~1J1u1 'W~h'Wri'tl'WVlU1ll~ ~'1 ~'Wl-J11,x l~'tln VI-K'I91n l~'tln1J1';Yl L:r'l'l1'W , 

, 
• j''IX~c.J~(;l.nru'rl: 001 ;'tlc.J~(;l.nru'rl: CC1 

, 
• j''IX~c.J~(;l.nru'rl: 002 ;'tlc.J~(;l.nru'rl: CC2 

, 

• 
OV<lQo<vr .driI _ _ ..-

j'VI~c.J~(;lllruSVl : 003 'If'tlc.J~(;lllruSVl : 001 

• ,;." ... ....,,..,;- - - -- --- - GJ©"irR] 

I ~-
'lTilijilNbllnaf 

uli" Ir:-C~=-O:-' : =-AA-:-~ ---.:===-::::OJ....,. 
It"," IF-OO 1 : eBB ::::OJ 

l1UltlJlUIO-oOl: no.hanu 1 :£) 
~f:~m"l~lIIlDf~-rlf 1,..,-00 1 : CC :03 

r-.i.uh.~m.,i 100 1 

h"h~'",ri r:-ICC:-r~---------------

I 
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""ln1mr;1L~'flmJl-J "-iJ'fll-J~;;Hll~,.:ml1c.J~j;l" ~lnYliJl~'fln11rhl.rW(;1n.hLuU-iJ'fll-J~Lfi;'fl'l~m 
"I \J 'U 'U 

LL~:-; mll-J~ClJL~t1 Ld'flL-iJlhJ ~Y1iJl~'flnlWW(;1nl~'ln11c.J~j;lLL~'l 1"x""1n1n~'flnu1~'Vl L1'l'l1'W 

m,htl'll'W LL~:-;Lfl1'fl'l~m ~'l~:-;ij~'flU1~'Vl ~'flL1'l'l1'W m.l'ltl'll'W LL~:-;Lfl1'fl'l~m~Ln""1n111:-;uhJ , 

1'W"'h'Wri'fl'WYliJ1LL'i'l(;1'l~'Wl-J l 1,,xL~'fln Y1~'l~lnL~'flnu1~'Vl 1N'l1'W m.htl'll'W LL~:-;Lfli'fl'l~m~ 
~'fl'l n1nL~'l~'l""l n11nlY1'W(;1-iJ'fll-J~ nl~'ln11c.J~ j;l~ Lfli'fl'l~mLL[;]~:-; Lfl1'fl'l'i'l1l-J l1r1 c.J~ 1?l1~ 'WLL[;]~:-; 

'll 

" .::. ..... .-.0=1 0.... «:::110 ..... .0::::01 

~:-;c.J~I?l[)ru"1'1l-Jn1~'ln11c.J~1?l (;1'l'W 

• 
• 

, 

• Lfl1'fl'l~m M ijnl~'ln11c.J~1?l 001 'i'l'l'i'l(;1 240 ml'lti/'lll-J . 
'll , 

, 

• Lfl1'fl'l~m L ijnl~'ln11c.J~1?l 001 'i'l'l'i'l(;1 60 ml'lti/'lll-J . 

:=J 
3 
3 

nT ••• l • • ! ", 1001 'S 3 
. ~ .". .. .,; r::loo~l ,-=C'::-1 ----------,3 

60 mnU/!lll. 

'll , 
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m'UJ~n IL~tJ Ld'1wihhJ~~~1'"l'tlri1~'U(9)n~~~I?1LL~'d 1~vi1n1n~'tInu1';-Yl LLrl~h'l'l1'U ~'1'"l~~;'tI 
,,"1;:1 " 

u1';-Yl LLrl~;'tI LN'I1'U ~ L11vi1n1n~1Jhn'U~'d'Uri'tl'U~ih LL~ (9)'1~'UJ..n 1 ~ L~'tIn ~~'1'"l1 n L~'tInu1iYl 
LLrl~LN'I1'U~t1f'tl'ln1m~'d~'1vi1n11ri1~'U(9)oli'tll.Jrl1~M~~~1?1 ;'tIn~c.J~1?1 LLrl~'lh'lL'drl1"lJ'tI'In~J'U1 

, 
IV .0::. .dI 1:10.::9;. 

• 1~~n~c.Jrll?1: A 'll'tln~~rll?1 : (9)n 'll'd'lL'drl1 00.00 - OS.OO 'U. 
, 

IV _ .dI _ t.I I 

• 1~~n~c.Jrll?1: B 'll'tln~c.Jrll?1 : L'll1 'll'd'lL'drl1 OS.OO - 16.00 'U. 

"'" .:=0 ~ _ I I 

• 1~~n~c.Jrll?1 : C 'll'tln~c.Jrll?1 : U1tJ 'll'd'lL'drl1 16.00 - 00.00 'U. 

L(9)tJnJ~ n.13 '"l~LL~(9)'1[;hflt.l1'1n11ri1~'U(9)oli!lJ..Jrln~~~I?1·lh'lL'drl1 00.00 - OS.OO 'U. 
" " 

uhi'" 1,-001: AU 

'n01UI F-(IO 1 : 665 

nrft n:n1 'U.llt lit IA 
ilDn:n"lU,jhJ'-=-.r-, --------------

.f~uoHHn JOC1,i)() fin,., los.ool 

'"l1n~'diJ!l~ n.3.1 n'l n.3.S ~LL~(9)'1J..J1iJ1'1t1f'UJ'UdJ'Un11ri1~'UmULLuuiJ'tIJ..Jrl~'dhJ"lJ'tI'I 
" " 

L~ i'tl 'I 9 m L(9) tJl 'U~ 'd'U"lJ 'tI'I n11ri 1 ~'U(9)!U LLUUiJ 'tIl.J rl ~'d1 J..J ~ Cl.J L~ tJ'"l ~ LL~ (9)'1 C;)'1~'diJ!l~ n . 3 . 9 n'l 
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n. 3.11 ~'l'\.rW19!l n1~n1V1tir;)XU LblJlJeli!ll;j rl fl'l'UJ~ C1J L~tJ']J!l"Hfl1!l'l9 m'9 ~!l~Yl1'l Jhti']J'l1~!l 

1l1tJltiVl~19!lm~n1V1tir;)~uLLlJlJeli!ll-Jrl Lfl1!l'l9m LLrl~ fl'l1l-J~ruL~tJ ~'l LL~r;)'l r;)'l~U~ n.14 
\J \J \J 01 'lJ 

iD~t11h:\Il\I'n,u.l'\I\aU 

nun"R11u'l!f\ltluluDA'nqNI'I'" 

XU~ n .14 LL~r;)'lVl~19!lm~n1V1tir;)XULLlJlJeli!ll;jrlLfl1!l'l9m LLrl~ fl'l1l-J~t1JL~tJ 
~'ltim~n1V1tir;)~U LLlJlJ fl'l1l-J~ ru L~tJ']J!l'l Lfl1!l'l9 n ~ 

'lJ 'lJ ~ 

91nxu~ n.14 LL~r;)'ln'lVl~19!lm~n1V1tir;)XULLlJlJeli!ll;jrlLfl1!l'l9m LLrl~ fl"nl-J~t1JL~tJ ~'ltim~ 

n1 Viti r;)XU LLlJlJ fl'l1l-J~ t1J L~tJ']J!l'l Lfl1!l'l9 m ~'l9 ~LLU'l!l!l muti,x'lelimJ!ltJ1 3 ,x'leli!l ~'lu~~n!llJ1u 

... .1 .... 
1. ']J!ll;jrlu~~L1lY1fl'l1l-J~C1JL~tJ 

'5' ~ v ~.J 
2. ntJm~fl'l1l-J~n.JL~tJ bti!l~nmnr;)Wfl~!l'l 

3. ntJm~fl'l1l-J~ru L~tJlti~~nflru1l1Y'1 
'lJ ~ , 

L~!lfl'l1l-J~1tJlJi!lm~1.jf'l1ti 9~.yhmnLti~t11m~L-if'l1tiltiLLlJirl~VI~19!l~'l 3 ~'lti Lr;)tJ'r11 

m~ri1V1tir;)eli!ll-Jrl~L~tJ'leli!l'lnlJm~L-if'l1ti 3 VI~19!l r;)'ln 
'lJ 

XU LL lJ lJ fl 'l1l-J ~ t1J L ~ tJ 'r11 n1 ~ ri 1 VI ti r;) ~ 1l-J LL ti 'l Y11 'l ']J !l 'l ri 11h ~ ~ Y1 fi ~ rl L r;) tJ ~ 'll-J ']J !l 'l 

Lfl1!l'l9m LLrl ~uflJ 1,x L Vll-J1~~l-JnlJm~ L-if'l1ti91'l ml-J LLlJlJ~1rl!l'l Lr;)tJiJ~1tJ'i'l~ L~tJ r;) r;)'ln 
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1. fl,)1~~tlJL~tJ'lJ'il'l,gj;]nmn~'ULri~'il'l 't11mnLU'l'il'ilndJ'U 2 l.h~LI1Y1~'iltJ1 A'il m1~ 

-zqruL~tJr.nnm~'j..\tJ(;)Lfl1'il'l~m LLri~ m1~-zqruL~m1nm~uf1Jm~~~j;] 
'U III ~ 'lJ IV 

, .... .. ~ 

m1~~Cl.JL-zqtJ91nm~'j..\tJ(;)Lm'il'l9m 

Lfl1'il'l~mU~~LI1Y1 CC u~~n'il1J1uJhtJ 3 'il1m~ A'il 

• 
• 

, 

• Lfl1'il'l~m'j..\tJ(;)mm~ C , 

m1~~tlJL~m1nm~uf1Jm~~~j;] 

Lfl1'il'l~nnh~LI1Y1 CC u~~n'il1J1u~')tJ 2 mm~ A'il 

• m~Uf1Jm~~~j;]LL1J1J G 

Lfl1'il'l~mU~~LI1Y1 DD u~~n'il1J1u~')tJ 3 'il1m~ A'il 

2 . fl,)1~~tlJL~tJ"lJ'il'l,gj;]n~ruI11Y-l 't11mnLU'l'il'ilndJ'U 2 U~~LI1Y1~'iltJ1 A'il 'lJ'il'lL~tJ 

LLri~ 'l1'ULLm'lJ 

L(;)tJ m1~~ru L~tJY11'l ~1'U,g j;]~1 AruI11Y-l'lJ'il'l LLl1lri ~~~ j;].n ru"Yl9 ~ LUWK'ld 
'U ~ , 

.... "" 
fl,)1~~tlJ L~m1n'lJ'il'l L~tJ 

~~j;].nru"Yl CC1 u~~n'il1J1u~')tJ 2 mm~ A'il 

"" • 'lJ'il'lL~tJ'il1m~ L 

~~j;].nru"Yl CC2 u~~n'il1J1u~')tJ 1 'il1m~ A'il 
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• 

~~[;l.nru" CC1 lh:::n!lUl1Jvl'ltJ 1 !lln11~!l 

• 'll'tmm'lJ!l1n11 P 

~~[;l.nru"Yl CC2 lh:::n!luhM'ltJ 2 !lln11 ~!l 

• 'l1'WLLm'lJ!l1n11 Q 

• 'l11.mm'lJ!lln11 R 

~~[;l.nru"Yl DD1 lh:::n!luhJvl'ltJ 1 !l1n11~!l 

• 'l11.mm'lJ!lln11 S 

91n-ii'El~~ ~'l mh'l~'l1.-l~ (?19:::!X!l'l,.Jl~IVll n1nil1.-11..\(?1-ii!l~ ~ 11..\ hJ nLn 1~ ~'l LL~,x'l-if!l~ 
\J \J 

4 .r:::oI.o:::aI v ~ 
n.3.9 tl'l n.3.11 t(?1tJ~ntJ~:::L!ltJ(?1(?1'l1..\ 

n.3.9 n1nil1.-11..\(?1-iim.J~lh:::L!Wlml~~ruL~tJ 
\J \J ~ 

Vll nl1n (?1 L~!l n~~ "-ii!llqJ~lh::: LJl'V1 ml~~ b1! L~tJ" 91nm119!lnlni l 1.-11..\(?1XU LLUU-if!llqJ~ 

Lf1~!l'l9 m LL~::: f1'lI~~ b1! L~tJ L~!l L-iil1U~1.-li119!lnl1.-11..\(?1-ii!llqJ ~U1:::LJl'V1 f1'lI~~ b1! L~mL~'l 1 ~Vl l 
, 

.. .1 ~ v.. ....~ " .. v .. 
n1n~!lnu1:::LJl'V1f1'lI~~tlJL~tJ1.-I~n'l!'l9:::~ bm~!ln 2 ntJnl11.-1~n f1!l Availability Los s LL~::: 

Quality Loss 1.-I~'l91nVlln1n~!lnU1:::LJl'V1ml~~tlJL~tJ1.-I~n~!X!l'lnlnL~'l9'lVlln11nl1.-11..\(?11,x~ 

f1'lI~~tlJL~tJ LL~:::nm'1:::L~tJ(?1ml~~b1!L~tJ ~i:l!l~ t(?1tJ~'l!ltJl'l9:::Vlln1n~!ln Availability Los s 

LL~:::Vlln11nl1.-11..\(?1ml~~b1!L~mU1..\ AL 1 LL~:::ntJ~:::L~tJ(?1f1'lI~~tlJL~tJ~!l f1'lI~~b1!L~tJ91n 

n111.-1tJ(?1Lf1~!l'l9m ~'l!ltJl'lLL~(?1'l~'l1U~ n.1S 
, \J 

• U1:::LJl'V1f1'lI~~ruL~tJ1.-I~n : Availability Loss 1,x~f1'lI~~ruL~tJ : AL 1 
~ ~ ~ ~ 

ntJ~:::L~tJ(?1ml~~t1!L~tJ : f1'lI~~t1!L~tJ91nn111.-1~(?1Lf1~!l'l9m 

• U1:::LJl'V1f1'lI~~t1!L~tJ1.-I~n : Availability Loss 1,x~f1'lI~~t1!L~tJ : AL2 

ntJ~:::L~tJ(?1ml~~ruL~tJ : f1'lI~~ruL~tJ91nn1nJfun11~~[;l 
'1..1 QI 'IJ Go' 
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• U~::;LJlYlfl'Jll-J~Ck!L~tJVI~n: Quality Loss ~tr~fl'Jll-J~Ck!L~tJ: REJL 

ntJ~::;L~tJ~mll-J~'1JL~tJ : fl'Jll-J~Ck! L~tJ91nn1n.J~[;l'll'f.l-.1 L~tJ 

• Quality Loss 

n.3.1 0 n1~rilV1u~ntJn1~fl'Jll-J~n.J L~tJ1"'l'e)[;l~1n1n~ULfli'f.l-.1 
l'11n1m(;1L~'f.lntJl-J "ntJn1~A'Jll-J~ruL~tJ1u'fl[;lnn1n~ULfli'f.l-.1" r,nnVlii19'f.ln1~rilV1U~ , " '" 

• 1 " .d ~ ... .d "1. 1..1" 0 "" ~ 
~lJLLUU'll'f.l~~Lm'f.l-.19m LL~::; fl'Jll-J~Ck!L~tJ Ll-J'f.lL'lll lJ·'JVlU19'f.ln1V1U~ntJn1~fl'J1l-J~n.JL~tJ bU 

'flmln1n~ULAi'f.l-.1 LL~'J 1 'lXl'11n1~U~::; LJlYl L~1';l'f.l-.19 m nlV1U~~'f.lntJn1~fl'Jll-J~ru L~ tJ LL~::;~tr~ 
" '" 
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~fkJL~tJ fl,)Il-J~C1.JL~tJ"'llnn15'i'HJVlLfli'fl'l9m 5',r~fl')Il-J~C1.JL~tJ AL 1CC1 ~'flntJn15'fl,)ll-J 

~fkJL~tJ ~'fl Lfli'fl'l9mVltjVl'flln15' A tVltJ(;],)'fltll'1LL~Vl'l!?1'1ZU~ n.16 

, >-
..... _.dI q q .... q 

'fl11l5'In1nVl\.Hm'fl'lmltJ~:::L'fltJVlVl'l'W 

fl,)Il-J~C1.JL~mlnn15'VltjVlLfli'fl'l9m (AL 1) 

.1 .01 v 
u5':::Ul'VlLfl5''fl'l'''lm CC 

• U5':::Ul'Vlfl,)Il-J~ruL~tJ : fl,)Il-J~ruL~mlnn15'VltJVlLfli'fl'l9m 5',r~fl,)Il-J~ruL~tJ : 
fjJ QI \J Go'" \J QI 

AL 1 CC1 ~'flntJn15'A'"lIl-J~C1.JL~tJ ~'fl Lfli'fl'l9mVltjVl'flln15' A 

• U5':::LJl'Vlfl,)Il-J~fkJL~tJ : A'"l1l-J~fkJL~tJ"'llnn15'VltjVlLfli'fl'l9m 5',r~fl,)Il-J~C1.JL~tJ : 
, , 

eM ..::IiI.eII ..... ..... 

AL 1 CC2 'l!'flntJn15'A'"lIl-J~C1.JL~tJ fl'fl Lfl5''fl'l'''lmVltjVl'flln15' B 

• U5':::LJl'Vlfl,)Il-J~fkJL~tJ : fl,)Il-J~C1.JL~tJ"'llnn15'VltjVlLfli'fl'l9m 5',r~fl,)Il-J~C1.JL~tJ : 
, , 

.odI .q ~ dI ..... 

AL 1 CC2 'l!'flntJn15'A'"lIl-J~C1.JL~tJ fl'fl Lfl5''fl'l'''lmVltjVl'flln15' C 

U5':::Ul'VlLfli'fl'l9m DO 



180 

• lh::;Ul'Vlmll-J~'1Jb~tJ : mll-J~'1!b~tJ91nn1~~~t?lbfli'fl-.19m ~-Jf'1mll-J~'1!b~tJ : 

AL 1 DD1 ~'flntJn1~fl"lIl-J~'1!b~tJ A'fl bfli'fl-.19m~~t?l'flln1~ D 

• lh::;Ul'Vlfl"lIl-J~'1!b~tJ : fl"lIl-J~'1!b~tJ91nn1~~~t?lbfli'fl-.19m ~-Jf'1mll-J~'1!b~tJ : 

AL 1 DD2 ~'flntJn1~fl"lIl-J~'1!b~tJ A'fl bfli'fl-.19m~~t?l'flln1~ E 

fl"lIl-J~'1Jb~mlnn1nJf1Jn1n,J~(;] (AL2) 

lh::;Ul'Vlbfl1'fl-.19m CC 

• Li~::;bJl'Vlfl"lIl-J~'1Jb~tJ: fl"lIl-J~'1!b~tJ91nn1~Lif1Jn1H,J~(;] ~-Jf'1fl"lIl-J~'1Jb~tJ : 

AL2CC1 ~'flntJn1~fl"lIl-J~'1!b~tJ A'fl n1~Lif1Jn1~t:.J~(;]bb1J1J F 

• Li~::;bJl'Vlfl"lIl-J~'1Jb~tJ: mll-J~'1!b~tJ91nn1~Lif1Jn1~t:.J~(;] ~-Jf'1fl"lIl-J~'1Jb~tJ : 

AL2CC2 ~'flntJn1~fl"lIl-J~'1Jb~tJ A'fl n1nJf1Jn1~t:.J~(;]bL1J1J G 

Li~::;Ul'VlLfl1'fl-.19m DD 

• Li~::;LJl'Vlmll-J~'1!L~tJ: fl"lIl-J~'1!L~mlnn1~Lif1Jn1~t:.J~(;] ~-Jf'1fl"lIl-J~'1!b~tJ : 

AL2DD1 ~'fl~ltJn1~mll-J~'1JL~tJ A'fl n1~Lif1Jn1~t:.J~(;]Lb1J1J H 

• Li~::;LJl'Vlmll-J~'1!L~tJ: mll-J~'1!L~mlnn1~Lif1Jn1~t:.J~(;] ~trf'1fl"lIl-J~'1JL~tJ : 

AL2DD2 ~'fl~ltJn1~mll-J~'1JL~tJ A'fl n1~Lif1Jn1~t:.J~(;]LL1J1J I 

• Li~::;LJl'Vlmll-J~'1!L~tJ: fl"lIl-J~'1!L~mlnn1~Lif1Jn1~t:.J~(;] ~trf'1fl"lIl-J~'1!b~tJ : 

AL2DD3 ~'fl~ltJn1~mll-J~'1!L~tJ A'fl n1~Lif1Jn1~t:.J~(;]LL1J1J J 

n.3.11 n1nll~Ut?l~ltJn1~fl"lIl-J~'1!L~tJ1urel(;]n~ruJll~ 

VI1n11n t?l L~'fl n~l-J " l1tJn1~fl"lIl-J~'1! L~tJ1 Urel (;]11 ~ ruJlI'V(' 91 nm~19'fl n1~nl~U~ 

~Li Lb1J1J-ii'fll;j~ Lfl1'fl-.19 m LL~::; fl"lIl-J~ '1! L~tJ L~'fl L-iil1Li~~irI9'flnl~Ut?ll1tJn1~fl"lll-J ~ '1! L~tJ1 1..1 

rel(;]~1 flruJll~Lb~"l 1,xl11n1n~'flnt:.J~(;]Jlruer1 Li~::;LJl'Vlmll-Jf'1ru L~tJ LL~::;l11n1~nl~Ut?l~'fl11tJn1~ , " ~ 

fl"lIl-J~'1JL~tJ ~iJ'fl~ tt?ltJ~"l'fltJl-.19::;l11n1H~'fln t:.J~(;]Jlruer1 CC1 

~'1JL~tJ A'fl '1J'fl-.lL~tJ'flln1~ K tt?ltJ~"l'fltJl-.1LLf'1~-.1v1-.l~Li~ n .17 
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• 'lJ'El'l L~tJ'1l1n1d L 

~~~JlCUOY] CC2 lh~n'EllJhJ~'JtJ 1 '1l1n1d fl'El 

• 'lJ'El'lL~tJ'Elln1d M 

~~IJ1JlCUOY] DD1 lh~n'EllJhJ~'JtJ 2 '1l1n1d ~'El 

• 'lJ'El'lL~tJ'Elln1d N 

• 'lJ'El'lL~tJ'1l1n1d 0 
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• '11lmm'lJ'1l1n1j' P 

~~[;lJlru,r CC2 l.h~n'1llJhJJl"lt.J 2 '1l1"nlj' ~'1l 

• '11lmm'lJ'1l1n1j' Q 

• '11lHLm'lJ'1l1n1j' R 

~~[;lJlru,r DD1 l.h~n'1llJhJJl'JtI 1 '1l1n1j' ~'1l 

• '11lmm'lJ'1l1n1j's 

'\.-1~nl LL~ ~ tVltl'"l~LLU'l LLtin m~uj'~ UlYl'lJ'1l'l Lfi;!'1l'I 9n j' tVltli:Jntl~~L~t1 Vl 1fl'J'1lth'l v1'1d 

..I ~ .1 
n.3.12.1 Lflj''1l'l'"lmuj'~UlYl CC 

n.3.12.1.1 ~'WYl'WL~t1t'1lnl'i'l , 

n.3.12.1.2 ~lr)'i'lVlYl1'1[;lN , 

n.3.12.1.3 ~lLLN'Il'WYl1'1[;lN 

• ~lLLN'Il'WYl1'1[;lN~Un'll'W~lLL'\.-1ll'l B 

n .3. 12.1.4 ~lr)'i'lVlYl1'1~'1l~ , 



, ... 

n.3. 12.1 .5 fl1LLN'I1'WY11'1'El'Ell-J 

I ""..... 0 

• fl1 LLN'I1'WY11'1'El'Ell-J~'Wn'l1'WY11'11'W F 

n.3.12.1.6 rh~1fi1j'~Utn~ 

• 

, , 
I .ell .ell IV 

• fl1L~'Elm1fl1Lm'El'l~nn:;uu G 

• rl1L~'Ell-Jnfl1L~"4'El'l9nn:;UU H 

n.3.12.1.8 rl1"1i'Ell-JLL'1!l-JLL'I'l:;U1Nfm11 , 

n.3. 12.1.1 0 rl1LntJUj':;n'W~'WY1f~cl" 

• rl1LntJUj':;n'W~'WY1f~cl"L~"4'El'l9nn:;UU G 

• rl1 LntJUj':;n'W~'WY1f~cl"L~"4'El'l9nn:;UU H 

n.3.12.1 .11 rl1~1'~~n1j' 

• rl1~1'~~n1j' 

n.3.12.1 .12 rl1LLm'll'l1'W 

~~l'l.nru"Yl CC1 uj':;n'EluluJi''JtJ 1 'El1n1j' ~'El 

• rl1LLm'll'l1'W'El1n1j' p 

~~l'l.nru"Yl CC2 uj':;n'EluluJi''JtJ 2 'El1n1j' ~'El 

• rl1LLm'll'l1'W'El1n1j' Q 

• rl1LLm'll'l1'W'El1n1j'R 

n .3. 12.2 L~"4'El'l9mUj':;UlY1 DD 

n .3.12.2.1 19i''WY1'WL~tJL'Eln1~ , 
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n.3.12 .2.2 fhr)~I'lVl1'lI?lN , 

n.3.12.2.3 rl1 LL5''l'l1'WY11'lI?lN 

• rl1LLN'l1'WY11'lI?lNVf\rn'l1'W~1LL~'Il'l s 

n.3.12.2.4 rl1r)~I'lVl1'l~'EllJ • 

• 
n.3.12 .2. S rl1LLN'l1'WY11'l~'EllJ 

• I 1/ v 0 

fl1 LLN'l1'WY11'l'El'EllJVmn'l1'WY11'l1'W U 

n.3.12.2.6 rl1~1fi1n1.J1.Jtnfl 
'" 

, , 
n .3. 12.2.7 rl1 L~'EllJnfl1 Lfl1'E1'l9m 

• 

n .3.12.2.10 rl1 LdtJ1.J5'~n'W~'WY1fY'l~ 

• rl1LdtJ1.J5'~n'W~'WY1fY'l~Lfli'El'l9m5'~UU V 

n.3.12.2.11 rl1~r)~~n15' 

• rl1~r)~~n15' 

n.3.12.2.12 rl1LLm'lJ'l1'W 

c.J~I?lJlru'tl DD1 1.J5'~n'Elu11.J~'ltJ 1 'El1n15' A'EI 

• rl1LLm'lJ'l1'Wmn15' S 

11.Jl'W~'lwi'El'Wm:h LLft'l~'lv11n1n-11~'Wl'lntJn15'~\.l'r'l'Wt!'ElW11tJl'W~'W'r'l'W~«mr'W1 Ll'ltJtK'l'Elt!1'l 

9~v11n1n~'Eln U111Y1 AM LN'l1'W BBB ~'Il'l'W'l1'W 1 1.J5'~LllY1Lfli'El'l9m CC 1.J5'~LllY1~'WY1'W~«n , 
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rl1LLN~1tiVl1~~N LL~:::vhn1~n1'I . .,tilfl~ti'VltitJlltJ llfltJnlfl~l-J "L~m1tJn1~" LL~:::l~ntJ~:::L~tJlfl 

~tiVltiLLN~1tiVl1~ ~NtJlltJ ~1l rl1 LLN~1tiVl1~~H'tnrn'l1ti~1 LL'I-ItJ'l A llfltJ(;]'JlltJ1'l LL~ 1fl'l~'l~U~ 
, 'lJ 

n.18 

'liinjil~U~lU 

uH" IC-OOl: ~AA :::::J 
II, ,," IF.oo 1 : 666 :::::J 

\\\Jan\lIO-oO l : ,,\llD4 'l U 1 3 
tJnUl\HfltD~~nl IM-1lO 1 : cc 3 

~ N\Jf1afl'fl tJf:,~rl \1,hl\1'1.1 r-I~'l-."-".-,,,-•• -.. -------:::::J"" 

'vi1n1~n1'1-1tilfl~ULLUU~tiVlti~iJlltJl,xA~u ml-Jv'J.ull n.3.12.1.1 n~ n.3.12.1.12 ~1'1-1fu 
" ' 'lJ 

..! ... .1 ... ... ..! ... .1 'i'..J 
Lmll'lr.m~u~:::L.nVl CC LL~::: n.3.12.2.1 C1~ n.3.12.2.12 ~1'1-1~ULmll'l9mu~:::L.nVl DO ~lflml-Jll 

'vi1n1~n1'1-1tilfl.u1l~~'Vl n111tJn1~1,x'vi1n1mlfl~l-J "utiVin" Ylnflf'l L~llutiVin.ull~~ llfltJ.u1l~~9::: 
~nu11ul-ntti'l-lii191l1?i1l1hJ 
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nA 

• Main Progr~';;- - - [Jf2 C8l 
Main Program 

[ __ _ . ____ ._i._~~~.~ .• ~.'~ .• _. ______ ] 1 
i.~,,'""" I 

OEE 

OEE j 

n1 nJ'Wl1 n-ntll-J ~ OEE ,x'W '"l ~~ 1l-J15'nVi11rJi' rl (;]tl Lnm1 '"In 1 Hi 'H-I'W l?15'tJ LL uu-ntll-J ~ 
" " " 

LAitl'l9nn1EJu~tltILL~'J n15'u'Wl1n-n!l~~ OEE Vi11rJi'LI?IEJVi1n1ml?l~l-J "OEE" 1'W~'J'W'lJtl'ln15' 

u'Wl1n-ntll-J~ L~!l L-n1~vI1J1'"l!l n15'u'Wl1n-ntll-J~ OEE Ll?lm'l1J1'"l!ld'"l~Vi'1n15'U'Wl1n-ntll-J~ n15'I:J~ Iil 
'lI 'lI 'lI 'lI 

'lJtl'lLA1tl'l9n5' LL~ ~Vi1n15'A1'W'Jruf"l1 OEE 1'W'lhH'J~1~Vi1n15'u'WVin LI?IEJ-ntl~~(;]1'l1~~tl'lVi1 
n1n~tlntJ5'~ntlu1tJrJi''JEJ -ntl~~ u1~Yl LN'll'W l-n,hEJ'll'w LAitl'l9m 1''W~I:J~1il n~I:J~1il LL~~ 

I:J ~ Iil.rlru'l'f~ I:J~ Iil ~'l dJ'W-ntll-J~~1rJi'Vi1n1n~u1tJ1 'W~'Ji.Jfitl'WvnJ 1 '"l ~ LL~ 1?I'l~'Wl-J 11 ~ L~tl n LL~'J~'lVi1 " , 

n15'5'~1i f"l1 L~ EJ'J nu n15'I:J~ Iil ~'ltJ5'~ ntlu1tJ rJi''JEJ 91'W'J'W1:J~ Iil.rl ruov1~ I:J ~ 1il1rJi' L'J~ 1 fUnl5'~'ll'W 

nEJ n15'Wnl-J~ tl.J L~ EJYl1'l rJi'l'Wtlliln n1n~'WLA1tl'l~ Ln 1?I~'W~'li.-ll-J I?I LL~ ~ n EJ n15'A'J1l-J ~ C\J L~ EJ 
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I I I I I .QI..., ..... .Q oQ. ...,..:::.1 -. c!I _ _ ... ,q _ <dI 0 I q 

Lf1~ll~'"lm S 'IUYl~'iN1?l 'IUYl 05/06/2008 n::;~'iN1?l Vln ~'iNI?lJl'WVlYl~'iN1?l f11l CC1 '"llU'IU'irt,mm 

~~1?l1vl320 'IIltJ'Iti L'I'iNlflJJll~::;~lU 480 U1Yl LL'iN::;rJntl'iN::;L~tlVlmll-J~ruL~tIC;)~e 
~ '" 

f1'11l-J~t1J L~tlY11~ vllU-el 1?l~1 ~ruJll~ 

• '1Jll~L~tlmn1~ K 91U'IU 25 'IIltJ'Iti 

• 

• ti .... '.OEE LJ .GJEl 
A1Ulru OEE 

1-' -
uhh, 'C-001: AAA ~ 

1u"u IF-Q01: 563 ~ lIUHI11\l '0 -001 : \\lJHlnU 1 ~ 
IfIIllltl'fn, 100 1 : S ~ i\nid;a 120108.'2003 ~ n:a.IA_IA: In ~ 
u'anCIL"ti 1001: eel ~ 

~'U'U"\llu\i~6a''hii ~ litho loft Emi!!.! EiI"'i; ~1"1\;~ Remove I 
~HnhJtl'lf:"u(l.oad.ndTin~) ~ u ,; 

A .... arlabillty Losses flU ~ 10m' 
A·.afabltv loss un' 
I"ttl·dnfllQflDltlH 4, 15 

".",hHfIIlD~ (Ooe:rabng TIme.) !ill 'Un; 'fIIlDJ~M"QLII lnnH B lO 

Produ<:bon "."Unfclll."l,.fc,.o. ~ """ I 
ldeaI Rateu'lh,.~,... ~ lIlha/o:-,.., 

-
Ide.s!productlon!ill ll\l,a -

P~for'mance Losses Unit /liS mha l':JtlHftoDln1fL 3lmh" ~ Rtmovl! I 
Performanct losses TlITlt j1.92 \IU; Reed \1\110 

Actuel Produbon Rate ~ 1I\ba/~u. 
~JlmIuD'tnu K 25 
~DHJ:linn"'L 15 

I 
Total Reject Losses Ul"llt ~ uu; 

Re}eCtLosses TIMe ~ tiN. 

RevlOrkLosses Urn ~ l,m; ---
Re)eCtLO$sesTime~ 'In" . 111'lHlnto:lEl'lnlf P ~I ."" ~ Remove I 

tliD"~~l\bo Rev.'OI'k. ll\llD 

Ava..labillty Ri!lte ~ DI~ i"UoI. t'i'tlo'ln" P lO 

Performance Effid~y ~ '='; 

Qu'~tv Rat. j78.i3 ~\ 
OEEJST.09 % - --

t.hltmJ I t1'\I\'n I ~\~H~H I~~ 
~. 
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l-lih"ltluuVinAI OEE '"l:;viln11~IU'JruAlj;h'l1~L~tJ'J-ntl'lnUAI OEE 1,x L'llu AI 

Availability Rate, Performance Efficiency, Quality Rate, OEE '1~'1 (9)'11tl~ 20 "'l::;LL~r;)'11,xL~'W 
" 

rJ1LtlnLnn.l'"l:;~I'W'JruAI OEE LYlinU 52.09% 

viln1n~tlntl1:;ntlU~I'11~'11tl~l'JtJ -ntll;J~ u1~Yl LN'Il'W mJ'JtJ'Il'W L,"i~,tl'l~m L~tl'WLL~::;tJ'lJ'1l'l 

~'WYl'W~Liir;)~'W tl1:;LllYlLf011tl'l~m Lf011tl'l~m LL~::;tl1::;LllYl~'WYl'W ~'1-nm.J~Ll-I~I~Lu'W-nm-.l~~1~ 
.. "II 'U 'U 

, 
tl 1tl "" v ,,04 .. v tl 1::;ntlU r;)'JtJ j;J'WYl'Wm~l-I'J'lJtl n.3.12.1.1 rl'l n.3.12.1.12 'lJ'1l'lLf011'1l'l"'lm 1::;LllYl CC LL~::; , 
" vtJ" ..J vtl 'i' v, "'" 
j;J'WYl'Wm~l-I'J'lJ'1l n.3.12.2.1 rl'l n.3 .12.2.12 'lJ'1l'lLf11'1l'l"'lm 1::;LllYl DD br;)tJj;J'Jtlm'lntJ~:;L'1ltJr;) , 

• 100 ulYl/ml'JtJ 

• 50 ulYl/ml'JtJ 

nA.2.1 .2 Al.-r~r;)Yl1'1j;JN , 

• 50 ulYl/ml'JtJ 

• 25 ulYl/m.btJ 

nA.2.1.3 A1LLN'Il'WYl1'1j;JN 

• 25,000 U1Yl 

• 15,000 U1Yl 



nA.2.1A r11r)~~Vll..:J~!ll.J , 

• 
• 
nA.2.1.5 

• 
• 
nA.2.1.6 r11~lfil~ruUtnA 

"lJ 

• 
• 

, .j ..J v 

nA.2.1.7 A1L~!lmlA1LA~!l..:J9m 

• 
• 

• 
• 

• 
• 

r11L'lh~unmr I 

r1lL'nl!lUmru J , 

nA.2.1.11 r11~r)~~n1~ 

• 
n.4.2.1.12 r11LLm'lJ..:J1U 

~~i?lJlru~ CC1 u~~nmJlucil'1tJ 1 !l1n1~ A!l 

• 

• 
• 
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5,000 U1Vl 

2,500 U1Vl 

7,000 U1Vl 

9,000 U1Vl 

4,000 U1Vl 

25,000 U1Vl 

55,000 U1Vl 

30,000 U1Vl 

25,000 U1Vl 

4,000 U1Vl 

2,500 U1Vl 

3,500 U1Vl 

2,000 U1Vl 

1,500 U1Vl 
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• i.'I!Il - - - - - - - -- -- ------ -- r;]1-='rRJ 

"l,;~ Ie -00 1 : AAA ::oJ 
t,.,," Voo 1 : 588 ::oJ 

mhU41\j '0-001: "'ntJ~l~ 1 iJ 
,1 0" I, •• ,," ::oJ D ~ 

tlf:IM,~,.bt~-;nf' 1,,,1-1)0 1 ; cc 3 
.. lo.~", 100 1 : 5 ::oJ 

001 eel 
002 eel 

tlUllt'l:HI 

10000 
50.00 

'I'll m ~U'W~ n (;'l1 . .!YJ'W~ 1'111 'W~nl1ru:; l~ tv.l n'Wn u (;]'l'fl ~ 1'1 '11 'fl 'Hfl1'fl'l 9 m DD LVI tlvl1 m ~ 

~:;1.J~'WYJ'W~1'11m~~ll~VI'I1r)l'W.x'l-ii'fl ~'WYJ'Wl'l1~.x'l-ii'fl n.3.12.2.1 n'l n.3.12.2.12 LVltlYJnflf'l~ 
vl1m~~:;u-if'fl~fl ~'W'Vl'W'i,;j'flr111-if91t1']j'fl'l u~fl:;ntlm~~:;~'fl'lvl1mm VI' 'I~ "u'W~n" 'Vlnflf'll~'fl 

,. \J ,. ~ ,. 

vl1 m ~u'W~ n-ii'fl ~ fl~ ~l'Wlnu-ii'fl ~ ~ LVitI-ii'fl ~ ~~u'W~ n H~ :;rln9 Vllnu H l ~mJ1 hhh:;~'l~ ~~1,..\1 
\J 'lJo.i 'lJ 'lJ \J 

~ ~ r11 fl'lll-J ~ru l~tI'lI'fl'l m:;U'l'Wm ~~~ 1il1 'W~'l'Wmnh:;mfl ~ ~ ~'fl hJ 
~ ~ ~ 

..J 
'Vl n.22 
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• l.Ialn Program ["J!t; I~ 

Main Program 

OEE 

~'J'W'lJ'El'lnl~u'W~n e.J~ L~~9 L1tJu¥'ElmL~'J m~U~~l-J'J~ e.J~ir'El~~ OEE vil1~L(9ItJvilmm(9l~l-J 

"OEE" 1'W~':l'W'lJ'El'lm~U~~m~e.J~ L~'ElLirl~'vIi119'Elm~U~~m~e.J~ir'Ell-J~ OEE L(9ItJ'vIi119'Eld9~ 
~ ~ 

, , , 
o 0 I I 1~.o=::I q \I tV I .q .c:.I 0 

Yl1m~fll'W'Jrufil OEE LL~ ~fllI?11'l1V1l-J fI':lll-J Lnm'lJ'El'l nu fll OEE 1?11l-JntJ~ ~ L'EltJ (9IYlm'vl'W(9I 

L(9ItJir'El~~~1'l1~~'El'lvilm~ril'v1'Wi?1U~~n'Elulu~':ltJ ir'El~~ U11iV1 h'l'll'W ml'JtJ'll'W Lfl1'El'l9m 

e.J~ l?1.nruoy]~ e.J~ 1?1 'll'J'l L'J~lm~e.J~1?1 LL~~ n ~e.J~ 1?1 ~'l Ltl'Wir'Ell-J~~l~vil mn~ulu1'W~':l'Wri'El'W'vIih 
~ , 

I I I I 

Lfl1-'El'l9m S e.J~I?1.nruoy]Yle.J~1?1 ~'El CC1 t)'WYle.J~1?1 t)'WYl 05/06/2008 n'l 05/06/2008 n~e.J~1?1 n~ 

~n Li?1tJLUnLn~l-J9~viln1~~1'W':lru~1 OEE Lvhnu 52.09% Li?1tJr;l':l'EltJl'lLL~(9I'lr;)'l~U~ n.23 
~ 
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•• '!11'" Off r;]irS.: rRJ 
it'lUWil DEE 

.,,;,, Ie -00 1 : A.~A 3 
'tf<J~'U IF.OO 1 : 566 iJ 

mnunu JO'()o1 : \.t~1~"\.1 1 3 
I.t.,;o< 1001 : S 3 
.hIlOl,;IALL 3 

oI"".,,t.uorYI1 105/06/2003 3 1,lu\1 105/06/2008 3 
",.hIACL 3 

I L_:~:~~~~;~--:---l l 

loadindTime ~ \.11\' AV9L'!1b1btyRate ~ % 

Ope:ri!lbnQ Time r-m \.11\' Performance Effidency ~ ·I~ 
Actual Prodution r-no mho Qua~ty Rate ~ % 

Jdeal Production r-m "\Ill:! OEE ~ % 

Reject ~ m,hll 

ReWorl<~\t\110 
Good Procl.ction t---rso m.nl:J 

~~ HU~~~ I~ ____________________________________ _ 

n .5.2 m:i'U:i':;).JrH'H.J~~"H·l1 r1'l'UJ~'1J b~ tJ 

m:i'U:i':;mm.J~~~f11r1'l1).J~C1.Jb~mr'W 9:;~1).Jl:i'tlVil1Jin~'elb~'fl'Yhm:i'u'Wi1nii'el~~ OEE 

bb~:;ii'el~~ ~'WYl'W 1 'W~'l'W'1I'el'l m:i'u'Wi1n ~~ b~~9 b1tJlJ~'fltJ bb~'l m:i'U:i':;m~ ~~~~filr1'll).J~C1.J b~tJ 

Vil1cliLlf1tJVilm:fn Vl~).J "~~ f11r1'l1).J~ tlJ b~tJ" 1 'W~'l'W'1I'el'l m:i'U:i':;m~ ~ ~ b ~'el biil~'v1U19'flm:i' 
U :i':;).J 'I ~ ~ ~ ~ ~ f11 r1 '11).J ~ '1J b~ tJ LVl tJ'v1U 19 'fl d9:;Vi 1 n1:i'~ 1'W'I ru~ ~ f1 1 f'l '11).J ~ tlJ b~ tJ ~ 1).J 

n tJ ~:; b ~ tJ Vl~ nl'vl'WVl LVltJii'el).J ~ ~1'l1~ ~'el'lVil m:i'n l'v1'W~U:i':; n'el1Jl U Ji'l tJ ii'el).J~ lJ 111Yl LN'll'W 
~ ~ 

I .d _ """'" _ .... .J """'" 4 ..., .J _ .....J d 

BBB 'v1'W'ltJ'll'W 1 br1:i''el'l9m S ~~~nru'YlYl~~~ r1'el CC1 'l'WYl~~~ 'l'WYl 05/06/2008 tl'l 

05/06/2008 n :;~~ ~ n :;~n t~ tJLU:i'Um).J9 :;Viln1:i'~l'W'I ru).J~ f11 r1'11).J~ ru b~tJ L~tJ:i''1).J bVl1nlJ 
'll 'll ., 
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Don 

Excel 

•........... IAiv!.~ij~i·~~tmo~ss~!m~ ...................................... III ...... L~2 ,~03~1~.2~5 • limit ruGhw gene"· iUtij 
• ~tII1D~i'nn' Q Ifl t<'nH 6 1~ .687.SIJ 
P~fomancl! Effic~cv Loss 6S ,61)3.46 
Qu,,1l ty loss 42/ 196.39 
Reject 26.255,09 
· tlII Hh£l1n'lfK 16, 409 .41 
• tJll ~~ Jl u ~nn1f L 9,345,68 

Re','.'ork 15,941. XI 
· ~ "'H4 tit'!llnmf P 15 ,94L3O 

f) fi n 111-n-'l 1 hi 1 U 1 LL n 1l-J ~ 1 hi '"J ru ~ ~ ri 1 f1 '"J 1l-J ~ n.J L ~ tl1 hi n 1 ~ 1J '"J hi n 11 e.J ~ 1111!?l tl1-n- LL U '"J Yl1'l ri 1 

lh~~Ylfie.J~ l!?lm'"Jl-J'lJ'fN LAi!l'l~m 
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nl~~n11l~:::~U1.nC1Jn.Jll'11- Illf1~'1fl~P1'1n~~l-J~I'I~l~nl~ flru::;~P1'1n~~l-JP1l~l'If 

l-J~1~VltJ1«m~tJ--11mJ b~'EltJ Y'l . P1 .2547 ~«--1"'lln"'lUn1~~n11lbiil'}1l--1l'W~ U1';Vl m::;bn'El--1 

m::;i1n111VltJ r.hnl11 bb~'I~--1 biil~n11l ~'El1'W~«n~ I'I~~ P1'1nnl-Jl-J~luru.yj 1'1 (Ill fI'W'Elm'l~ln'1fn1~) 
'U 
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