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bn~~'W'.i)1n1fl';i'lfl1';itT'W1'Wbbl916't~';ieJUU~~bvhtT'W 1~CJ1:w1Vlbbu'I1oUbYlCJ'IU1'1r:i1'W 

bfl.bfl mrum~ m~~ufl1';ir:i'l bi:1~:w:wn11';ii:1'Vl5bb6't~'l11';i~mt;b~'W1~il&iUflfl6't1tJ 1~CJ1~tJ';i~i:1'1rl'1JeJ 
~ , , 

1oU~'Vl15bb6't~tJ';i~1CJ'll11CJflbl'Wmt;b~'W1~il&iu flfl6't ~1'W1'Wmt;b~'W1~il&iUflfl6't ~'1mh1~'l11';i~1tJ bb~1tT'W '.i)~1~~ n, , ~ 

111:W1VlnmJ n '.i)1 n:wml1,fl1t;b~'W1~il&iu flfl6't~1~~u fl1';iCJn bl'Wm:w~';i~U1n'WU1'1';ir:i'l bi:1~:W bbl91';j~ CJ~ b1 mfl1';i 
~, , 

1~~uCJn bl'W.f11t;b~'W1~il&iu,fl fl6't '.i) ~'lJU 191eJ b~eJ'I 

bfl. ~ fl1';i'IJU:W6't fl1 b~'W6't '1'Vl'W 1'11:W1fl';i 'I fl1';i byj eJ1oUt 'W fl1';ifl1'W1 ru:wml1 ,fl1t;b~'W1~il&iUfl fl6't ~ '.i) ~ 
'U q 'U q 

1~~\JCJflbl'WbbCJn~'.i)1';iru1bu'U l.!:J mru~'1d 

.., , 
.:::::rI~ 0 0 ~ QJ' ~I QJ' QJ' I QJ'.:::::rI QJ' I ~ 1iJ QJ' • I:'1 

- mn,I!:J'Ufl1'1JVbv®mb'U'WnTU11CJVlfH bfl U 'WU0'1bbl'lJ'U'VleJeJnUmi:1'1bi:1';in Vl'WU:l,j6'tfl1 

b~'W6't'l'Vl'W~'1 bbI911'W~~'Wfl1'1JeJ~Ufl1';ir:i'l bi:1~:w(i'll'W~fl';iU n1Vl'W~ bfl tJ 'lJU~'1 bbI911'W~eJeJn 
UI'1';ir:i'lbi:1~:W 

~'1d mru~1~-ru eJ'Wru11'11Vl'1JCJ1CJb1m bU~~1 bil'Wfl1';i1Vl~eJrh bU'Wfl1';i'1JCJ1CJb1m, v 

byjeJ1VltJnu&im:W1'11~1~ bVhtT'W bbI911~'lJu:w6't ~1 b~'W6't'l'Vl'WVl~'1~'W bfl tJ 'lJU~'1 bbI911'W~eJeJ n:;,j ~, 

UI'1';ir:i'l bi:1~:W1'Wfl1';ifl1'W1rumt;b~'W1~il&iUflfl6't~'.i)~1~-ruCJ flb1'W, 



., 
... 0 "" 

bE)fI?l1~ bb'UU'Vl1 Clfl1"1J bb-.:u\l 

(9). (9) (1]'U'Vl 'U fI1 ~~~ (9l/U~ fI1 ~ ~m,nl'JC1, 
(9).1£J er(9l~1f11~1~~1 (Yield) 

l£J.l~oJ1b?l'UE)(9]1~1~1'lJ~~?l'Vl5m'V'lfl1~t:-J~(9lriE)'UbbG'l~~rr\lfl1~tJ~utJ~\l1~Wb~E)fI-rrE)l~-rrmij~\I~~mijmCl-rrE) t?1\1.Q, 

ID.G) ~1~1~tJi~~'Vl5.n1'1"lnl'af.J~(9l/U~01jb:U.:J:w~wi1
., " , 

1£J.(9).(9) (9]1~1~t:-JG'l~~(9l.n1'V'lbb~\I\l1'Ub:U\l~G'lrl1b-W~ (Amount of Processing per Employee) 

btJ'UfI1~1~t:-J~(9lm'V'lbb~\I\l1'Ub:U\l~G'lrl1b~~ (Value-added Productivity) bb?l~\li.i\ltJ~~?l'Vl5m'V'l 
'lJE)\I bb ~\I\l1'U~~\I~1.h Cll'UfI1~vh1~bn\1It:-JG'ltJ~~1C1"1JL1~ bn~-.:u1 flm~U1'U fI1~~~(9l/u~fI1~~rr\l~flrl1l-rr,hCl~ 

Amount of Processing 
., 

per employee "i11'U1'Ubb~\I\l1'UV(\I~:W~ 

1~Clrl1l-rr~1C1~b~Cl1-rrE)\I ~~1C1i.i\l rl11(9l~~U rl1:ff'U?f1'U~1\1 1 ~1-ti1'UfI1~~~(9l rl1~1\1b~~1~~1\1 
~oJ1C1\11'U.n1C1'UE)flt:-J~(9l ~~E)rl1(1]'U'Vl'UfI1~U~fI1~ b-d'U rl1Uflmm btJ'U(1]'U, 	 , 

1£J.(9).1£J 	 (9]1~1~tJ~~?l'Vl5m'V'lfl1~G'l\l'Vl'Ul'Ubfl~E)\I~mbbG'l~-qtJmru (Efficiency of Machinery Investment Ratio) 

btJ 'Ut?1"1J-W~G'l rl 1 b ~~~E):WG'lrl1~'U'Vl~'V'l~tJ~~b.n'Vl bfl~E)\I~mbbG'l~E)tJ mru bb?l~\li.i\l fI1~G'l\l'Vl'U1'U 
'U 'U 't, 

~'U'Vl~'V'l~tJ~~b.nvlbfl~E)\I~mE)tJmru'hiJfl11~b~:W1~?l~bYlCl\ll~ ~~E)nfl1~1-rrbfl~E)\I~m1~b~~~~~E)111, 

Efficiency of machinery 

investment ratio 

1~Clrl1l-rr~1C1~b~Cl1-rrE)\I ~~1C1i.i\l rl11(9l~~U rl1:ff'U?f1'U~1\1 1 .ffim'UfI1~t:-J~(9l rl1~1\1b~~1~~1\1 
~oJ1C1\11'UmCl'UE)fI~~(9l ~~E)rl1(1]'U'Vl'UfI1~U~fI1~ b-d'U rl1Uflmm btJ'U~'U ., , 


., , 

'" .. "'.1 !'l '" '" 'i" .. '" hID (9l1"1J1~ui~b1'Vlfi.n1'1"101il'J~W) b~C1j1:W"l.lE).:JbfljE).:J\lfIi 

1£J.1£J.(9) (9]1~1~tJ~~?l'Vl5m'V'lfl1~t:-J~1'11~CI~1~'lJE)\lbfl~E)\I~m (Overall Equipment Effectiveness (OEE)) 

btJ'UfI1~1~tJ~~~'Vl5~G'l1~CI~1:W'lJE)\I bfl~E)\I~mm-rrti\lUE) fI?l~~~~'U~'lJE)\l1~\I\l1'U~1-rrbfl~E)\I~mb tJ'U 

~rrfl1 'U m~U1'U fI1~t:-J~ (9l ~\I bfl~E)\I~m~~(1]E)\l1111-d bb~ bYl CI\I bbrlbtJ'U bfl~E)-!j~m~111 b~ CI bb~(1]E)\I b tJ'U 

bfl~E)\I~m~ bD~~'U~1 bbrK1?l1~1~~vl1\11'U1t?1'E) ~1\1ntJ~~~ 'Vl5.n 1'V'l~~E) b~'U1~b~~n1rr\I fl1 1~?l1~ 1~ ~ bbG'l ~ 
?l1:W1~flt:-J~(9l:ff'U\l1'U~1~mum'V'l(9l~\I(9l1~fl11~(1]e:l\IfI1~ fI1~rl1'U1rurl1 OEE ~\ltJ~~flE)U~1C1, 

OEE (Availability) (Performance Efficiency) (Quality Rate) 



- AvaiLability (A) 

~tJ'U~Tr~whu AvaiLability bA~a.:)~m ~.:)1'~1'UI,~a.:) Loss Time 'Va':)bA~a.:)~m 

Q.J .d d v 
bJ~1]'Uf11jllNTU - bJ~l'V!I,Aja':)SlmV!~® b1mb~'UbA~:eN 

bJm-r'Uf11]~':)1'U bJm-r'Um]~':)l'U 

- Performance Efficiency (P) 

btJ'U~J~1'~;)l'U Performance bA~m~m 1'~1'Ub~a':)f11]G'frub~tJAJ1:W1,~1'VmbA~e:J.:)~m6'f.:)[:,Jflfi.:)m]t:-Jf1\91
'U " 

= "" d "" 
n~lb~'U kAja':)~'V!5 

"" d 
bJmb~'UbA]a.:) 

- Quality Rate (Q) 

btJ'U~J~1'~;)l'U Quality 1'~1'U1,~e:J.:)rn1:wm:w1]!:11'Um]v11t:-Jf1\91i1rusvl~ 
... 

o "" :OJ 

Sl1'U1'U'V'tN1'U~ 

'<\\'1'U1'U<B'U':)1'U~[:,J~ \911;) 

hltl.1tl ~1~1'~er\91]lnl'~1oUbA~a.:)~m (Equipment Operating Ratio (EaR)) 

btJ'U~1~1'~b~e:J':) Utilization 'Va':)bA~e:J.:)~m 
01 0 d.., d .., OJ

EaR = b1Gl':)l'Uu]~Sll'Ve:J':)bAnNSlOj - k1mv!~~btlja':)SlOj\911:Wl,b[:,J'U = bJGJ'DJm}~.:Jl'b1 

b1m':)1'Utl]~:;ijl'Ve:J':)bA~e:J':)~0j bJm':)1'Utl]~'<\\'1'Va~bA~e:J.:)~m 

hltl.Ql ~1~1'~m]tl]~b:n'Ue:J1tJm]1oU':)1'U'Va.:)<B'U6'f1'U, e:Jtlmrubbfl~~A~a.:)~n] (Mean Time between , , 

Failures (MTBF)) 


btJ'U~1~1'~fi.:Jm]tl':i~b:n'Ue:J1 ~m':i 1 oU.:J l'U'Va.:)<B'U6'f1 'U) ~tlOjrub\.fl ~bA~e:J.:J~m 

MTBF = b1mv11':)1'b1Sl~':) 
o ~ d d ... 
"iJ1'UJ'UA].:J'V!bA':ia.:)SlOjv!~~ 

hh~ ~1~1'~tl':i~i'1'V!5f11'W'Ve:J':)f11]t:-Jf1\91H1Sl~':) btl~tJ'UbV1tJ'Url'UA11:WG'fl:w1]!:11'Uf11':i[:,Jf1 \91~A1':iv111;) 
(ActuaL Production Rate as a Percentage of the Maximum Capable Production Rate) 

btJ 'U~1~1'~tl':i~i'1'V!5m'W'Ve:J.:)m':it:-J~\911(9]"iJ~':)btl~CJ'UbVl tJ'Url'UA11:WG'fl:W1':itl1'Um':it:-Jf1\91~A1':iv111;) 

o ~:iJ q .0;;::., 1'" "" ActuaL production rate as a percentage of = Sll'b11'U?i'blAl'V![:,Jfj\91 ®51j.:) x (9)00 

The maximum capable production rate 
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