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L~B1~m'S~,m~~lJm'SG'l~'VltJL~m~lJ'tJ'S~~'Vl5fl1'Wm'Sf.Ja{>l {>l11J.uB ~ 'lJe)~'tJ'S~ml'lflru~m':ilJm':i• 
f ~ .J IV d ~ d ~ ~ 

",{m1':ilJfl1':iG'l{l'VJ'U'Vl .,.t/~~~b "'~1'U'Vl (9)cg;: 'Wt;)I'l"ilfl1t.l'U ~~ttb b'S~H 1J1{>l'Hl1':iL'WlJ'lJVlfl111J"'11J1':it:1'IJB~ ., 
~'tJ'~nmJm':i1"'1V1n"il'IJ'U1VlflG'l1{lLLG'l~'IJ'U1VltiBlJ (SMEs) iif111lJ-tlVlL"il'U'UtJ "1,rm1'Uf1ru~fl':i':ilJrn'Sa~L"'~lJf11':i
'U ., v 

G'l{l'Vl'U~~BBnri1:gbL'<il~vl~~B1viJ 

(9). ~'lJB~\J~'Vl~LLG'l~tl':i~LtJ'lJU'<il~~B"jgtJ "ri1'1JB-r'Urn'S~~b"'~1J II 'W~BlJfl'U" bL'U'Uv'S~nB'Uri1 
'U 

'1J B-r'U fl1'Sa ~ Lfl~lJ{>l1lJVI~mnru.nfl1'S1~~'Vl5 bl.G'l ~V'S:t:LtJ'lJU \1l11JV':it:fl1 I'lflru~ fl':i':i1J fl1'S~ ~ L"'~lJ fl1':iG'l ~'Vl'U ~ , 
.,.t~~~ "'~1tJ~ (9)cg;: 'Wt;)I'l~f11CltJ ~~~ L~B~ lJ1{>l':if11'Sb~lJ:OVlf111lJ"'1lJ1'St:1'1JB~~V':i~flB'Ufl1':i1"'1V1n"il'IJ'U1Vl 
flG'l1~LLG'l~'IJ'U1Vlt1eJlJ (SMEs)" fl1Clt'U1'U~ GTl(9) 5'U11fllJ 'W.fI1. \!)tttt.,.t 

h ~'lJeJ-r'U~'Vl5LLG'l~V'S~lCJ'lJu'<il~~B~~'U ri1·1)€l-r'Um':i~~ Lfl~lJ rI eJ'U vi1 LutJm':iG'l~'Vl'U~1'ULfI~eJ~~fl ':i" , 
lVlCl bfl~eJ~~fl':i~'<il~v-r'ULv~tJ'U'!'U1'1eJ~ biJ'ULf1~eJ~~fl':i1VI:lJ1. vh'!'U 1:lJ11fl1':i\J-r'U b tl~ fJ'UtT'U'<ilt:vi11~n1~~f.Ja\1l1:W 
bv~CltJLLtlG'l~VI~eJn1~~ f.Ja \1l L~1J~'U"il1n f11':ivi''Uv ':i~\h~~'Vl5fl1'V'l'!'Un\1l11J, 

GTl. n"il fl1':i~'1JeJi''U fl1':i~{J L"'~lJ"il~I'1B{lLiJ'Un"ilfl1':i~vi1LUtJfl1':iB~ LL~1h111'<il::1~i''Ufl1'S~~L'''~lJ 
VI~eJhin~11.1 VI1fl11J1~i''U f11':i~~ b"'~1.1 fl1':iG'l{l'Vl'Ul'1eJ\l biJ 'UV ':i~bfl'Vl n'<il fl1':i~ 19 ru::fl':i':ilJ f11':ia{j b"'~1.1 fl1':iG'l{l'Vl'UV ':i~ fl1 fI1, , 
t~fl1':ia{Jbfl~lJm':iG'l{j'Vl'U LbG'l~biJ'UV':i~ Lfl'Vln"ilfl1':i~mn'U"1h CJ1~i''U~'Vl5bLG'l~V':it:LtJ'1JUClnL1'Ufl1;;JL~tJl~mhJflfl'"'" , 

rt.. 119 ':i\lfl11m~i''Ufl1':i~{J bfl~lJnl':iG'l\l'Vl'U eJ ti L~lJ 6'111.111 Cl ~ tJ'1JeJi''U m':ia\lbfl~lJfl1!;Jt I'1lJ1~ 'S fl1':iil , " 
1~bdB'S~ tJ~L1G'l1fl1':iCln b 1m"~BG'lVlVlt1eJ'Ufl1;;JC~'U1~u~'Uf1flG'l'!tJi'U"'VlG'l\lbb~1 vr~m;]'Ulf1'S{Jfl1'Sm:lJ1Jl-r'UClnLitJ. , 

<t. I'1B{JljL~'UG'l~'Vl'U1:lJ':i11Jfh~~tJbm~'Vl'UvrlJtJb1Cl'U1:lJum,lfl11 ttoo,ooo 'U1'Vl, , , 
b. I'1B{Jii'UflflG'l5':i':ilJVl1;;rm'IJ1~1'VlClneJ~tJl:lJumJfl';h~'el !;J"'~ <t(9) '1JB{J'Vl'U"ilVl'Vlt:LtlCltJ1: o~, Ii 

I .,.t. Ld8':i1lJn'<ilfl1':i~~vrlJVl~~m~i''Un'1':i~~ Lfl~lJLLG'lt:11J1~i''U fl1':i~ {J L"'~lJLL~1 ~'lJ8i''U f)1':ia{JLfl~lJ
" 1'1'el~lj~'U'Vl-r'V'l~m1':ifl'Vl5 vr~m~tJ"'~'Vl'U1:lJ':i1lJI"i1~~'UbLG'l:ti'VltJvrlJtJb1CJ'Ul:lJLn'U ~oo ~1'U'U1'Vl 

" '\ q IIfI 
V 

~. "il~1'1'el~vlNii{>l11JVI~n bn ru.nfl1'S'lJBi''U fl1':i~~ Lfl~lJmlJlJ1~'S fl1'Svl~m:i11vl~~81viJ 

tl cl , .1""' vel ..;.., "" v '" v""' ..;.... 'I 

I 
~ ~.(9) 'lJ8'U'1J1Clfl1':i l,J 'l'Ub G'l!;J'ULf1'lB\l'<ilfl':i "ilt:'V'l'<il1':iru1 ':it:bVl'Ufl1':i ':i'U b "'Cl'Ubfl'lB\l"ilfl':i b'U 

"'1Clfl1':if.Ja \1lfl1'U~n'Ufl1':itli''ULv~Cl'Ub'VlflL'UlG'l~ vl\ld 

~.@).(9) fl1':ivi''Ubtl~Cl'ULfl~eWum1'UmClfl1'Sf,.Ja\1l 
..... V"'.I ..; .... 1 .... .,; .1 ..... 1 .1 ::l.... • 

"ilt:\1l8~lJf11'S ':i'U u~~LfI':iB~"ilfl':i 'U"'1tJfl1':if.JG'l\1lL'V'lBu':i'U v~\lu':i~G1'Vlofl1'V'l b'IJ'U

I f11'l~Vl~\lvi'UCl'U~ 'lJVliJ B'U1I'lCl~'Ue)\1l1w.J~ (Autoloader) biJ'UI'1'U lVlCl"ilt:':i1lJ8V fl':iruLfl~lJVI~mf1~8{j~fl':i
" l!: III III 

~'\.Jfl':iru1tJ~1'U"',r'U"''4'Ul~mlJfl111J1ii1LiJ'ULbG'l~bvr1J1~'''lJ L"Il'U ':i~'U\Jl'1l1G'le)1'l1'Um1 biJ'U~'U ~{jm~'S1lJf1~ 
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«(9)) 	 fl1~~~~\I€ltJmru\?1~1'OJ~€l'Uflru.fl1~eJ\?11'U~~~~1tJfl1~C-J~\?1~\I'OJ~'lhtJ1,x 

'I.h~~Vl5m~ fl1~C-J~\?1~~'U b"li'U fl1~~~lbfl~m X-ray ~~1tJfl1~C-J~m'V!~fI 
bb~'U b~€l1,x~1m~t1\?1~1'OJ~€l'Uflru.fl1'Vl~1 b'V!~ fI bb~ 'Ul~€l ~ 1\1~1~b~1 Lb~~• 
btJ'Ull,1\?1111f1rum~~~€l\lfl11 I 

(~) ~:::'U'Ufl1~'U~'V!1~~~fl1~bb~:::~'I1'U~'4'Ufl1~C-J~\?1 b\l~1:::1'U~\?1~1'V!m~1Ifl1~ I 
C-J~\?1b"li'U~:::'U'U11\1bbC-J'Ubb~~fl1'I,Jflllfl1~C-J~\?1 (~111~\I H~rdw~re bb~:::• 
Software) ~~'U'Ufl1~'U~'V!1~f1~\I~'U~1 Handling Equipment ~~'U'U 

fl1~b\?1~tJlIl\?1t1~'U ~:::'U'Ufl1~'U~~'OJi1'U'~"€l b~'U~'U ~\I~ mrufl1~tJ-r'UtJ~\I" 	 , 
1:::'U'U fl1~'U~'V!1~~~fl1~'OJ~~€l\lbtJ'UfI1~tJ-r'UtJ~,\I~~ C-J~v'h1,x~1tJ fl1~C-J~ \?1~ 
tJ~:::~Vl5.fl1'Vlb~1I~'U bb~1~~111mrufi'OJ fl1~'U~fl1~ b"li'U fI1~1,x'U~fI1~ 
f1~\I~'U~1 dJ'U~'U 

(rn) fI1~tJ-rtl btJ~ tJ'Ubf1~€l\l~m1'U611'U~ btJ'U\I'U~\lVl'U 1~~111{)\lfI1~tJ-r'U btJ~tJ'U, 
€ltJmru€l~lmill~~i'UbtJ~€l\l1'U611'U\I'U'Vhfl1~ ~\I~ h.hll1mrufl1~, 	 , 
tJ-r'U b tJ~ tJ'U bf1~€l\l~m'V!~mtJ~ tJ'U€l::: 1'V!r;h~ €I \I 'OJ 1 fI fI1~ b~€lll~ .fl1'Vl'lJ€l\l .., "" 
bfl~€l\l'OJm 

~.(9).~ fI1~tJ-r'UbtJ~ tJ'UbVlfll'U1~V 

(9)) 'OJ:::~€l\l~fI1~'I11bVlf11'Ul~m'V!lib-rr11111m'Ufl1~C-J~\?1b~€ltJ-r'UtJ~\ltJ~:::~Vl5m'Vl, 
~) mru~b~'UfI1~1-uLfl~€l\l~'U1 'V!lJ'lJ€l\lbVlfll 'U1~ Vfl1~C-J~\?1~fI'I~ru~b~lI/, 

~1tJfI1~C-J~\?1L~1I~~ Lfl~€l\l~meJ\?11'Um;€lciLL~1 C-J~fI1~~1L\j'Ufl1~'OJ:::~€l\lLtJ'U1tJ\?1111~1~1~~fl1'V!'U~ 
" 

rn) 	 mrutJ-r'U LtJ~ tJ'ULf1~~\I~mL~€ltJ-r'UtJ1\I~rum'Vl'lJ€l\lC-J~ \?1.tlru;i~C-J~ \?1€l~ L~lI 
'OJ:::~ €l\lL tJ'U1tJ \?1111~1~1~~ fl1'V!'U~ LL~:::~1111~t1m1'OJ~€l'Ul~€l ~1\1-U~L'OJ'U 

~.~ ~1~1~~1'V!-r'UfI1~tJ-r'UtJ~\ltJ~~~Vl5m'Vlfl1~C-J~\?1 (~1tJ~~LVtJ~LL'U'UVl1tJrl1~LL'OJ\I), 
fl1~tJ-r'U LtJ~ tJ'ULfl~€l\l~m'OJ :::~€l\l LtJ'U1tJ \?1111~1~1~~ LL~~\I{)\I~~f11111~1111~t11'Ufl1~ 

C-J~\?1'V!~€ltJ~:::~Vl5.fl1'Vlfl1~1-UVl-r'VltJ1m 1 'Ufl1~C-J~\?1~~~'U 1~tJfl1'V!'U~~1~1~~\I~ 
~.~.(9) ~'UVl'UVl1\1\?1~\I~€l'V!'\.btJfl1~C-J~\?1, 
~.~.~ eJ\?1~1fl1~1~1I1 (Yield) L"li'U 'OJ1f1fl1~~~611'U~ruL~tJ fl1~~~L1~1~1-U~€l'V!i.btJ" ., 

fl1~C-J~\?1 (Cycle Time) LiJ'U~'U 

~.h rn ~1~1~tJ~:::~Vl5m'Vl fl1~(;J~\?1 L:U\lll~fh LL~:::~1~1~tJ~:::~Vl5.fl1'Vlfl1~C-J~\?11~ tJ~1lJ 
" 

«(9)) 	 ~1~1~C-J~C-J~\?1.fl1~LL~\I\l1'Ub:U\l~~1"i1L~1I (Amol,.lnt of Processing per 

Employee) 

(~) 	 ~1~1~tJ~:::~Vl5m~fl1~~\lVl'U1'ULfl~€l\l~mbL~:::€ltJmru (Efficiency of, 	 , 
Machinery Investment Ratio) 

v 

(rn) 	 ~1:Ul~tJ~:::~Vl5C-J~1~tJ~111'lJ€l\l (Overall Equipment Effectiveness 

(OEE)) 

(~) 	 ~1~1~eJ\?1~1fl1~1-ULfl~€l\l~m (Equipment Operating Ratio (EOR)) 

I 



-m­

(<t) ~1~1~n11th~LihJ€l1tJflT~1-tl~I'U"IJ€l-:J~'U~TU, €ltlmw LLfl~ Lfl~e)~~m, , 
(Mean Time between Failures (MTBF) 

... 
(b) ~1~1~tl':i~~'Vl5.f11W"U€l~n1':ie.J~~l~~~~Ltl~tJ'I.JLvhJUnUfl11t!G'lIt!I':if:lt 'U 

fI1':ie.J~~~fl1':iVhl~ (Actual Production Rate as a Percentage of 

the Maximum Cap~ble Production Rate)1 
I 

-1 'Un11~~1'HU1~~l-tl~'U'Vl'U'VlI~m~~m'lt.btJn1':ie.J~~LU'U~1~1~V1"'f1 LLflt:~~1'HUI8~11f111, 
1~t11LLfl:::~1~1~tl':i:::~'Vl5.f11WfI1':ie.J~~tl1~f1B'U~It!fl11t!LVlm~G'ltI 

- ~:::~~I':iruli(~~1'UflT~tl:rUtl':i~n1':ie.J~~~1t1~1~1~~01V1'U~~It!fl11t! L V1t11~G'llJ"lJel~b'Vlfl1'U1"~ , 

I 
~~~tJtwnlV1'U~i(~~1'U~BtJ"~~'U~1 

~. t'UfI11111LG'I'U€lLLe.J'UfI11vllLil'UfI1':iIiJ:::~B~ijfl1':i111bG'l'UB-VBlJfl ri€l'UbLfl:::V1"'~fI11tl:r'Utl1~ ~~bu'U1tl 

~1t1~1~1~~nlV1'U\91LLfl~G'llt111n~':i1~G'lB'U1~€lcll~oU~L,\)'U 

v , , 

~~"U€l~LbliJ~lJ1LYi€l'Vl':i1'U1~tJVi'1n'U 

I 



LU'U fl1'S1Vl~rl~~~fl1'V'l Lb 'S,:j~1'U b~~l;lrl~lL~lJ (Value-added Productivity) bbftVl,:jn~ 
tJ 'St:i; 'VI 5 fl1'V'l"1Jtl,:j LL 'S ~,:j1'U l1 ~,:j'wt.h elL'U f11'Svi11 VIdi ~ ~rl tJ 'St:tel "1lU~ Lf1 Vl'OJ 1 fl fl'St:'U1'U m'S~~~l1"'~~f1 
''1'" dd IVIV

1"l1 b"11'OJ1el'VILflm"1JeNtltlflLLrl"J 

vd

Amount 0 f processing = 11V'tI'OJ10Q1'i"U1tI 1Jfl1'V1~UWl - fl'Uf'OJ1VYlLOV1:Utl~


. ( 0.1 il .. 'tv • ...I..I v) 

Per employee 

1~ell'h1-tl~lCJ~L~CJ1.utl,:j l1lJ1CJt1.:J ~11~~~'U til<ff'U[..hu~l.:J'l ~Lm'Um'St-J~~ til-.ul.:JL'MlJl~lCJ~-.uT:t 

~~1CJ.:J1'Ufl1CJ'Utlf1~~~ 

G).WJ ~1~1f1th:::iI'VI6fl1'W011rl-3'VJ'Ut'ULfl1i).:t~01LL~::~tJnlru (Efficiency of Machinery Investment 

Ratio) 

L\J'UWl'ijUlJrlrh L~lJ~tl~1i;'U'VIi''V'l ~tJ'i~Lfl'VI bl"l~tl,:j~mLLrl ~;;)tJm ru LLftVl.:J f),:j m'Srl,:j'VI'U1'U i; tJ'VIi'w ~ 
~ ,. 

tJ)~LfI'VILI"l~tl,:j-.ijmtltJf1)ru11iiI"l11lJL~lJ1:::ftlJLViCJ~LVl l1-';tliifl1'St-ifbl"l~f)~~ml\9lL~lJ~l1-';tll~, 

u ~lIdQ, .,.., • ..d."
Efficiency of Machinery = (11eJ'U5110n1'"1J1Vp'Ufl1'V1~~~ - flU31511V;nLOV1'Ve~) 


investment Ratio ~1LQ~V~~fi1Lfl1i).:t~mLL~::~t101rumff.'U01'll4il~ 


lVltlrhL-tl~l t1~ I,~ Cl'".l.utl,:j ~lJlt1t1~ )Oh1~tl~'U ~1<ff'U~1'U~1~ 'l ~tm 'Um'S~~~ rh-.u1.:J L~lJ1~1tJ~-.u1~ 
~~1t1.:Jl'Ufl1t1'Utlfl~~~ 

m.G) ~1;11f1t1':::iI'VI5114~lf1V'i111"1Ji){jLfl1i){j~n'i (Overall Equipment Effectiveness (OEE» 

L\J'U fl1'S1~t1 'S:::i;'VI5~rllVlel'S1lJ"1Jtl,:j LI"l~tl,:j~mm-tlu.:J'U tlfl61lJ'S'Sfl'U~"1Jtl,:jt ,,:j,:jl'Um -tlLI"l~tl,:j~mLu'Uvr'"fl 

t'Um~'U1'Ufl1'~~~ ~,:j bl"l~tl,:j~m~~~tl,:j'l.lJL"1iLL~ LVi C),:j bLrI L\J'U LI"l~tl,:j~mmlJL~t1 LL~~tl-3L\J'ULI"l~tl,:j~m~LtJ~ 
v v • 

"U'UlJl LL~1 ft llJl'Hlvi1,n'U1\9ltl ~1~ihJ'S:::i;'VI5fl1'V'lvr-';€J L~'U1\9lL~lJ fl1"',:j 1"l11lJ611lJ1'SflLLrl :::611lJl)flt-J~~~WI1 'UYi 

1\9lf1Wfl1Wm{!~llJmllJ~mfl1'5 fl1'Sfi1'U1Wrll OEE ~-3tJ'S:::f1€J'U~lt1 
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(k» 

.1 ~...,. .., .....1 .1 ~... ....I '" 

lJ'ZliI'VI 6fl1'W b~a'1aJ = illPl'1f11'\iL~t.lLfl'5il..:i x lJ'5Z..'VI6fl1'Wf11'L~t.lLfl'5il<li x illPl'51,"!Wfl1'W 


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

- Availability (A) 


LiJ'U~1~1~~1'U AvaiLability LFl~e:J..:i~m ~~1~1'Ub~e:J~ Loss nne tI~"lLFl~e:J-!I~m 


- Performance Efficiency (P) 

LiJ'U~1~1~~1'U Performance LFl~e:J~~m 1~1'UL~e:J"lm)~fl!LaCJFl11lJL~1t1e:J~LFl~e:J"l~m~-!lt.mii"lm'jt.Jii~ 
.1 ~ '" 	 0 .r ..I ... 'I II ",..I '" 
lJ'Z"'VI6fl1'W = I.1fl1aJ1fl1J1t.1 x 5l1t.11t.1't1'U-!l1t.1'V1l1Jfl!l\fl = L'nl1L~YLfl)t1'lq'VI6 

- Quality Rate (Q) 

..,3.., .... ,II III ~..I ... 
1El.1lI 	1PI1't11~f11'\i\J'\iZLaJt.ltI1~f11'\i b't1{j1t.1"IJtI'l~t.liht.l, ~\Jn'\iruuflZLfl'\ie:J'l51n'\i (Mean Time between 

Failures (MTBF» 

MTBF = L1fl Tth-11 lJ"iii-1 
o ~..I..I.., 

5l1'U1'UFI'\i.:JVI LFI'nwiln'5'VI~~ 



lEI.cC ~1;i-r~t1':i::il'VI61l1W·tJe).:In1':i~~~1~lil~.:ILmElULViElunUfl1111a1111':ifl11Jn1':i~~~~f11':i'Vh1~ 
(Actual Production Rate as a Percentage of the Maximum Capable Production Rate) 

o ~ If..cd ~ 1111 ....Actual Production Rate as a Percentage of = 5l1'Y1'Yt11Jfl1'V1~'&'I~ ~51':i.:l x 100 


the Maximum Capable Production Rate lil11J11Jil1Jfl1~~~~L~1If11111a1111':ifl 


J 



