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PRODUCTIVITY IMPROVEMENT I WORK STUDY I WICKER WORK OF 

MACKEREL BASKET 

The objective of this research was to study for productivity improvement in case study 

of the mackerel basket wicker work development group in Tanong village, Surin province. 

From the problem, we found that the production could not produce enough for customer 

requirements that affected to deliver product behind schedule. Employees also had not the 

appropriate tool and equipment for working. Therefore, the approaches choice to improve the 

productivity has been proposed, include as time study to find the standard time of production 

processes, design and build the equipment of bamboo slicing machine and a chair for using in 

basket assembly process. From the result, it found that the standard time of the new process was 

decreased from 221.75 to 194.17 seconds/basket/person or 12.43% reduced. The overall production 

increased from 1,205 to 1,367 basket/day or 13.44% increased productions. And the sale revenue 

increased to 210.6 baht/day. 
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"' 
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"" qQJ """" !II 
nq'U.QUi;l~.:.lll!11lti'YIATU.I1'Uel.:.l 

QJ cl .<:::!oc/QJ cl .dt.IIJ .q clfJ) ~ 
'Yi~fH~fl'Jf)~'W~lJfHY 'Yi~f1f111'\J~'I!fl'1'Wifl'Tff\91'if1THfl~~'W !'111 f1111!f\11~'Yi'il~fllJ'Yl'W U~~!'Ylfl'Wfl 

d3 q q q 

" 
1fl'1f111lJflWfl1 ~'IJJ11tl~~!fltl~~'l~~ 1,JiJ 

q 

.c:S: QJ Q.l .e::t..<:::::t. .<:::::to 

2.1.1 fll~flfl'UHlU (Work Study) (1'W'lW 1'il11'W'lf, 2548) 

f111 ftmn~ 1'W '11 ~ ~~l'iH~ tlf)flf)~~'Yi d ~ -h f111 ftf11ll!~tl1fl'Uf111 !fl ~ ~'W 1 '11 1U~~ 
-J - I fJ) ..:::9 I QJ ~ ..dl .<:::::t.d. 

nm (Motion and Time Study) "lf~l11~f1~'U~1tlf1Ufl'f11ll'il1f1 2 'ff1'W'Yi~f1 fl~ f111fl'f111111if111 

vh~1'W'Yi~~f1Uftf1fllf1U!fl~~'W1'111 (Work Methods Study or Motion Study) U~~m1i~'I1'W'Yi~~ 

f111ftmm1m~1'W (Work Measurement or Time Study) l~tiJJ Frederick W. Taylor fl.ff. 1911 Lrl'W 

NL~lJU'W1~~'\J~~m1ftmnnm 1~tl'il~ll'I'YilJlti'Yi~m~~i~mnmm\911il1'Wiumn11~1'W u~~'ff~~ 
'U q q 69 

'ff1JJm1tl1\911~i:J~ Gilbreth trlu~i'l1'ihrw~1'lf1 Motion Study iunmiml't~tl~fl'W 1~ti~~*'YilJltl 
I 'iJ 'J/ I 

,.,. • I "' • I ="" o i 31"" & i "' llJ 31 "' 31 , "' ~ 
!VWf111111'Ul11~11if111'Yl1~1'W '11~'\J'W 'W1~ti~U'if1'1 'W'W Time Study !~HJf1 !'lflJlf1f111 !'VW!'U'W 

. " . 
!fi~B~'lf-:whJm'J~1tlrhu'J~'J1ti~'W 'il'Wm~-vl~ i'Wl"11U fl.ff. 1930 fl11lJ~~ i'Wm'J~WJ'W1f11nh~1'W 

. " " I QJ QJ ..:::! Q.l QJ I Ql laJ' 

11l.Jf)'W U ~~ ~f1£1W~'Yl 'ff'W 'U'ff'W 'W f1'W ~tl!'fflJ~ \91~U\91'W 'W lJ1 
q "' 

• l .IIIJ 31 • & ..\ 11J ~ ..\ "' di 31 
nm1 ~tl'ff1IJ 1~11 f11Hlf11llf111Lfl~~'W !'111 (Motion Study) L'U'W!fl1~'1lJ~'Yl 'lf 

'ii111 i''U'I111~nnvh~ 1u~~n-ht~u ~~m'ilL~ t~mrlu1~nu.Yh~1'W i u ~~ufl~iml't~tl~~'ff\91 "hu 
q q 

. " . 
(Standard Time) ~mlJl~fl'U~1'WU'W'll~tl'il~ftf1£11'il1f1 fl'W~1'W~JJfl11lJ'l11'W1'qj f11Hl1'11'Wl'W1~~'U 

d -~ .<:::::to ~ I 

'fl11lJL11IJf1\91 u~~m1fl'f1£11~1'Wm m~~tl1~ 

.<:::::t. ..:::9 ~ & o I s'l 
'Wtl1l.lf111fl'f1111~1'W flfl f111fl'f1£111~'U'Uf111'Yl1'11'W (Work Study) flti1~!'U'W1~'U'U 

. " 
1~LiJti'U (Systematic) l\91t1JJ~~,j1~'ff~fl'Yi~f1~'ii1fl'qj ~~iJ . . 

~ QJ Cl.d 0 t:lct I Q 

2.1.1.1 L'Y'W'VHP.IJ'WU~U'UU~~11if111'Yl1~1'W (System and Method) 'Yl\91f111!~lJ 
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d~ ,~, 0 .d~ 
2.1.1.3 l'llt'1m'VII9lti-:J 'If 'Wfll':i'VIlHW (Specific Task and Operation) 'VI!fl~Hllf1 

mn'h-:~l'W \Pi' 1tl'fl11ll! ~ 1l1n~'llti-:J'fi'W -:Jl'W ~-:~ !1Pi'i'11m':i l'i~!il t~w.hnmu 1;1"11-u'~mm~ 'ffll ur~~ 1 1Pi'i'11 
q 

~I I <J) 
fl1 ':i H f) tl 1J ':i lllll tl til-:! fl f119l tl-:! 

"' . " 
2.1.1.4 'li1t~~n '11i'fi'W-:~l'Wn'fl11llmm':i t~l11-:~l'WI9lllli~m':i '1 l1:~.Hi-w'l9ll'W l~'W t~dl-:~ 

" . 
1 ~'W m':i tnlJ .U 'W l1 nt~ d1-:~ iJ 'll'W 191 t~'W u r~~ m ':i 19\':i 1 'il\91 ':i 1t~d1 -:~(i ti'1'W 'IJ t~-:~ u 'W 1 

" . 
'VIl-:) f) 1 ':i lll-:) 1 'W f) 1 ':i ftf) 'hlli~ f) 1 ':i u 'il ~tAl, tJ ci f) 1 ':i oW I9JJ 'W 1 u rl ~f) 1 ':i tJ ':i ~ tl f) 191'1~ f) 1 ':i .yj ~ 1 tl u rl ~ iJ 

"' q 

tJ ':i ~ il'Vl ii mTI l;l-:~ ~ -:J'il~lll '111 mllTiflrl~ril '1'*~ 100-:1 !\Pi' !'VI'i'IU'fl'llt~,mn ftn'hlli~ m ':i iJ t~dm n llltl~ m m~ 
"' "' 

" " utimmti'ilqJl'll~Vl-:~u~'ll'Wl~ '1 mym'il'Wi1-:~ilqjl'll'IJ'W l~!~f1 U~tiVl-:1 L ':in\91111 '1 'W l'Jf1"1 muhJ 'W i~nn 
" 0 de! Q,J ~ 9} e!t Q.l .... 1 

'Uti-:JU 'W 1'VIl-:Jfll':i 'VIl-:Jl'W f1lll'l rlf1fll':i !lJti-:119\'W! l'lllti'W f1'W'VIf11J ':i ~ fll':i 
q 

.:!i d 0 .dl 
2.1.2.2 fll':it'i'ltlf)-:)l'W'VI'il~'VIlfll':if1f1'hll 

" n m':i VI 'iln w 11 'W u~!f1':i 'hl !f11 'ff\911 u 'W 'il ~ n 'fl11mhfiqJlll n 1 'W l'l f1"1 

~'WI9lti'W 'il~!M'W 1\Pi'-Hw:il!ll'Wnn !ilm1m i~mtlrl1tJ':i~ it~'lfu'l 'Wf11':i!~ll1Pi''W l'ljt~l11nnrll':i1'il-:Jl'W 
I 'J/ I 'J} 

'1~"1 ~e 1 tJ i~t~Yi'fl11llfflfiqJ'VIHIPi'l'Wtf1':i'hl!f11'ffl9l{'llt~-:~-:~1'W ir"WiJu et~m ilmn'W 1'11m11m nYil'l't~-:~IVl-:~ 

2) fl1':iTI'ill':iW1 '1 'WU~!'VI'i'IU'fl 'il~~rilfitu~l;l~fit~'il~l'l't~-:~!~t~u'll11'fl11ll~ 
q u q qJ 

'j) ~ .d .c::! ~ d I 'j) QJ ~ ~ d ~ 0 'j)cle:::t I fJ} 

'VIl-:J~l'W! 'VI 'fi'W 'fl 'VI!TI ti~Titi'W 'W lltltl TI':i tlllf1'W 'W 'W!'VI'fi'W 'fl t ~'VI 'il~t'i'l tlf1'Wllll t 'lff1lltl tiTI ':i till 
"' "' 

3) tJ fin~ til 'IJ tl-:~ 'fl 'W ! 11 'W tl-:~ f1' tJ ':i ~ n tl 1J ~ ri 1 fi 1Y ~ il ~ 1 'W ':i ~ l'll H 

r:l ~ ~ d a. .Q .q.q <j/ 'j) ,dl d I 'j) 

tl-:1 'fl tJ ':i ~ f1 tl lJ'VI-:! 3 'VI-:! 'W ! TI':i 1~ 'fl11ll 'fl~ tJ {) f1':i til 'VI H ~ 1 'W 'fl11lll'i;lf1ll f-lrl\91 tlf11':i U niJ qjl'll 

tJ) ~'i;l1Jfl1':iW~ m 'Wit ti-:JlJ'fl mm Uri~ 'i;lfllTI~l-:1"1 '1 'WU~ r~~ii't~-:~~ 'W 'il~'li1tlrl~'fi111JV-:Jtllf1!~tl1tl1J 
q q 

I I I I 'J} 

tJfin~ tll'llt~-:J'fi'W r~~! tJ!IPi'mn il -:~Yil'l't~-:~YilBntJ':i~m':i !Vit~r~~tJ fin~ til '1 'W!j t~-:~u nfit~ l11nn ~nt~lJnJ 

l'lj tllJ':i':i til mt tl-:1'11 r;l' f1!f1W cni~ t~i 1"1 L tJ Uri~ 11'1Q tJ ':i ~ l;l -:Jfl'Utl-:1 fl1':i lllfll':i ftf1'hlli~ f1 1':i '11iuti 

'j) 9) d QJ I ~ I d 0 & .Qd ;:'j) 
! 'illl'l 'W l'VI 'Uti-:! 'ffl'l fllTIU ':i -:!~ l'W \9111! 'VI'W 'Uti-:! f1rl 11 'fi'W -:Jl'WU rl~ ':i 111 mnr~ ll'VI'VIlf1f1'hl11li fll':i 'W ~ 1tl 

q q 

2.1.2.3 fll':i-u''Wllf)~,:j~~l!~'W 
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t'YifllJfl '1'Um~11~111...rnfl h.Jn-1rN1'U ~uvll'1~n'UtJgtY1"l hi fi'fl ur~'UtJii 

tm~ 1 ~'fl~ttmll ttH'U niim\91~ 11" l'U ~ '1-ftn'U tJ~il 1111'11'U ii'fl~'Hmt~"'fiJ ~ tt~ "~ 'lfU ~ ~mm~ ffll n11u~"~ o:u .. 'U q q&l 

~1\J ttrl'U1Ji1~1~"l ~'Hn'Ut1gtY1 1tJmj~'fl'flmi!'Ufl~ll'1mli"l 1~ 2 fl~llfi'fl 
• • 'JJ 

I) millfi'1~1:hwi'11~1~1J'IJ111'Ufll~H~\91 t'!f'U m\9lfll'iW~1~"l Yitn\91~\J • • 
'JJ • 

i11'l~nu m\9llll ~1~ 11 ntJ'U 11 i:l ~ vnfl'w i:Uiinmt .,J'11J ltnrn.,J' 'fl~ 
• • 'JJ 

2) flrillfii ~11'U iim11 \9lfll~Wfitf119l~'Uu" ~~1~1Jfl'fl'U'I1 i:l~m i1'fl'Wfl'U u~ . . 
.-.::! <J} d 9) Q,l ~ 1 Q.J c/d d ')) ~ 1.1] CJ} I ~ 
lJ nmt 'U llll!fl!'.l1'U'fl~ \91~\J mm m ~ VI1J\91 t1 fl'U 'U 'fl~ m\91 m·nu Vltfl !'.l1'U 'fl~ 111m 1 ttft'flll 1 ! \91~ 1 !'.l ttrl'U fi lJ . ~ 

d d _Q.d .:::i 31 Q,l ~ 
u1 ~~fi VI u !'U 'Uttrl'U filJVI!fl!'.l1'U f.l~ flllfll~ P·m\91 

~ 

'JJ 
Q.l ..:::9 ~d 0 Q,IQJ~QQ 

2.1.2.4 'U'U\9lf.l'Ufll~ft'flll11TiflWYll~1'U (1\J"'f!'.l 111n'U'lf, 2548) 
'JJ 'JJ 

.U'U191f.l'U'Uf.l~fl11fffllllfl11th~1'Ul'lf.l1nui~~~u • 
~ ..:9 9)0.1 ~ 0 Q & ..:::id 0 Q.l 

1) flU m f.lfl~1'U fl f.l fl11l1lfll" f.l flm!'U u m1 ft'flll 1~1u Vlll fl11ll 'fflfl ty 

um: iim111 ~1tll'Ut1 ~~1\JOf.l'U i 'U 'Utl!~!~!'.l1fl'U ~i!f.l~fl'U m1 tffm 1m i u fl11fffl£J l~l'U ~~ iliritJ P.m~ 

'JJ • 

2) 1 'Ufl11'J1'Ull fl !lJ'U,j'U \9lf.l'U fi'l'll h\'t.,J'111liJtiJ'I11U"~ ff1t'11 \9l'Uf.l~iJtiJ'I11 
" . " 

i $1 ~1 !'.l oM1!'.l i 11' ff1lll 1 ttVl~'U 1in fluth~ 1\J ~~wh u" ~ n111 'UI9lll11911! 1 'U 'U f.l~~ l'U t ~f.l 1 ~rlJ 'U 

u1~ 1!'.J"'ftJI'if.liu 

3) flU itml~M ~1\J tll'U~'U\9lf.l'U~'lf1!'.l 1 M't.,J'1 hilqp·ntm~u'U1~1911 'U 
• 'JJ 

m1 11 ~ilty 111 1 VI fl i.! flfi 1 ~1 'U flu it m1~ 11 ~ 1\J i ~uri 1 VI fli.! fl m1191 ~ f11 mll 1 VI fl i.! fl m1 11 1i ~ tw fl 

fi111J 'ff1 fl ty 'U f.l ~ iJ ty'Hl !! i;~ ~!VI fl iJ fl fll1!! 1i ~ !!!'.l flU 1 ~!fi VI 'U f.l ~ ~ 1 'U 

4) m1uf11u1~~1'U 1l~mfl'mVIfli.!fl i;'l\91- "~- ~111~1\J r~t1uf111.h~ . . 
" . 

~1\J 1 M'ii.U'U\9lf.luYiiifi111Jcir1J"*f.l'Uv~!'.JlflutJ!'.J"~ • 

'JJ ' 

nf.l'U t'lf'U nmvh~1'U 1~!'.l~m~ ~1'U1'U.Uu191tJ'U Hi;'IP-~~191-Yii~ ti!u~'U u~1u1~tiJ'UP-~i;'lm1uf11u1~ . 

" 
6) flUU1~ !'.lfl\91'1 ~fl11 ffflll1flUYl1~1'U trJu.U'U 191'fl'U n111 'U\9111 1191 111" 1\J . ~ 

in fll~ Y1 1~1\J ~~f) 1 ~~11 'U ri1'U 11 d ~ 1 u fl1'j vr ~'U 11Jfl i;'l1fl1 !!"~ il'fltll'U lflru ~ u Blr~ 'ff111 r 1Jfi'U ~ l'U 

tm~1~1111~1'U 

~I 1 <I ""~ o & o :1 ,\ .,. 
2.1.2.5 U1~ !'.J'lf'U'U'fl~fl11 ft'flll1flU'YI1~1'U fll'jft'fl£Jlfll'j'YI1~1'Ul1J'U!fl1'fl~lJ'fl 



<!! 0 0 

(1) !'Yif.lf11'11'W~!1i:ll:IJ1\91)]1'W'tlf.l~f11)'VIN1'W 

(2) ! ~ f.l-'J~ Hi:! ~1'W!ll e.llJ! YJIT!Jlh ~ ff'Vln fi1'Yi'tl f.l~ f11) '1'11~1'W 'tlf.l~U~i:l~ ::Jjj 

(3) !~f.lf11).ij'~ffl.l~i:t1 'W't1'1tlfl1)Hil191 . 
( 4) t~f.lfl1'11'W~~1'W1'W 1Jflfli:t1 M'mm~'i1l.ltl1J!fl~ f.l~ .ij'm 

(5) !~f.ltl1'11'W~nmri ~llf.l1JHi:!Hil1911M~flfi'1 
a\ 91 "" ']91'] 0 91 

( 6) !'Yif.lfi11Jfll.ll9l'Wl'J'WflU Hi:l\91!!1:1~ ! 'll'! 'WflUf11'\1'W~I9l'Wl'J'W:IJl\91)]1'W 

(7) t~f.l 1~tll'Wtfltu~1um)tll'11'W~!!H'W~1'W ~1m~u~~ i 'il 

2.1.2.6 nmihutfi'Wlm~nm Hth~il'Vlnm'Y'l 

9 

i u f11)'1'1N1'W~~'il~~f.l~ i~t 1m 'il~ u 1_j~nmtllunm~1'W tiunm'Wfl~f.l'W 
" !1i:IN1'W'il~!!1_j~tlt!fl!rl'W 3 th~!fi'Vl~~iJ 

1) 111:11~1 ~1 'WflUHil191'ilj ~ fttl !11:11~1 ~1 'W flU Hil191Hil191iJW ~l'lii ~ 

mhv1 ~tl !litilvnmt~~ h !i:lti'Wf.lfl'il1flflU Hil\91 

2) nm~trlunmri1'Wln'W fttJ n1:11~1~hnufln'I'1N1'Wu~!litfi~ 

Hi:!~ 1'W tl~ l) i:j 1:1'1!'11 \91 :IJl 'il 1flf11)tltlfl!! 1J1Jfl'j~ 1J 1'W fll) Ha \91!!1:1~ ::Jjj fll) '1'11~ 1'W • 
3) nm~Hth~il'Ylnm'Y'l ftt! !1i:l1~llit~'l'11t~~hui:t~llitn~Hi:!Ha\91 

1~"1 i u fln~ 11i1u fll'j Ha\91 1 ~ vi1 hJfln Hilm1~f.lfl n '1'11~ 1u irfl'il~tfi~m'j'j 1Jfl1'W'I'111 M'nm 
3J I 'j} I 1 

'1'11~1u rlmi'uHil191ilw~~f.l'l1 thtl'ff ~~u nmYimfl~ut'~ t~fli1 nmYI Hth ~ il'Ylnm'Y'l n1f.l~'il1flf11'j 
"' 

tn~fl1'j'j1Jfn'Wfln'I'11~1'W 1~"1 '1'111 '11' Ha191ilw~'\1~tJm'j'I'11~1'W 1~"1 '1'11 i '11'~1'WHil191'11~tJfl1)'1'11~1'W 

~tl~'\1 tl~'ll'~-!fli:t~i'1fl)11 1~tlth1fl''il1flf11'j Hil191'111tJH1:1~1'W '1'111 Mel\91)1Hi:!Hil191i:t~i:l~ . 
2.1.2.7 UH'W.Q:iJm~U1'Wf11)Hil191f.lVUff~t'tltl (Outline Process Chart; OPC) 

UH'Wflilm~1J1'Wfl1) Hil191tJV1~iY~t'tltld1 ~1Julifl t~tJ 1 Ml.lf.l~t~'Wm'Yi 
"' 

I I 'J} 'jl 

il'u liflm 'Y'l1~ flutlfi11~~1'W Yl-ff1fl'ty u1:1~m'j \91) 1'il'i1f.luf1tfi~~u i u ih~u'l'Tu'tlt~~m ~1J1'Wf11) Hil\91 
. " " 

ri1u1m'1'11tm~'1'11Yit'11u 'il~l'l~f.lf.lflli~l'lll~ ~~uu ium'j1Julifl~~i~iYty~mJrurwt~~ 2 t~ei1~ ftt~ 

Q = fll'l~l!U'U-ll'U (Operation) 
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" . . 
iYru~n'hlw 1.i-:J1Jfltl~-:J'li'W191B'Wvhhfiru 1 'W'tl1J1'Wm·n~~\91 hwn1'hh1~1'il~ 

u u . " 
1Jfltl ~-:J tl1 'J 11 f mJnH ni 'tJ '111 m11il rJ'WH 11 ~-:J 'J11 'tJ fl-:J~'W ff1'W i ff\91 '111 m·l~ \91 fiw en h.! 'tJ W~ ~ ltll'J . .. . 

" tlfi1J~-:Jl'W m:u1Hl1~!Jln-:J-:J1'W l'W 1 'j -:J-:J1'Uu~~-:J1u i'W'Ii'B-:Jl'hnu 

D = tll'J\91'J1'ilfffl11 (Inspection) 

tl1 mw 'tl B 'l -:J 1'W hi1~ rJ1~ fl-:Jfllltll'J m ~ ~ 1'1 \91 "1 m 'J \91 'J 1 'il ffB 111 tl u rw rJ-:J m 'J .W ~'il u 1 r.h n n 
I j} 3) J 

tlfi1J~-:J1'U ~1-:J"l Vi H1umn-:J'I1:u\91u \JflWB-:J\91'j -:Jfl11fJWflTvm~~tl1mw 'tlm-:JluVirhMu 191W1 I 1 
" l~iYty~m.mfrwv-:J 2 B~1-:J ium':i11uYinl':i1~-:Jl!n'il~l~rJuf11BimviY'W"l 

HJI1v M1Bll1~nmiunwvhnum':i1l'WYifl~-:J!tlJl1rJ 
"' 

~ . 
2.1.3 fll'iflfl1H!1il1 (Tame study) 

""' 2.1.3.1 ml:U'YilJlrJ'tlB-:Jm':ifl'flllll1m . . 
& at a. aJ &d ato 

fll':ifl'flll111mf1B l'l'lfl'U fltll':i 1\911!-W-:J1'U 9f-:J:I.Jfl'j~1J1'Utll'J l't'lBtll'Yi'U \91'Yi 1 

nm i um':i~Nl'U 1191rJf1'U-:J1'W~mm::; "':u ~-:J~1-:Jl'U i u fl\91'j 1tln~ mviw1~m.1 I 'tl:IJ1\91':i~1'W 1 u nn 

1191H~-:J1'U 11PltJJJH~~'t'lTI'tJB-:Jfln11PlH~-:J1'UI~ rJfli1 "11m:IJ1\91'J ~1'U" 

11lty'ilmmw ihiruvrutytyl (2549) nri11il-:J fll'jftflll111m Mmvil-:J 

. " " 
l~fll':i l 'U fll'Jfll'U 1W 'Yi 1!1~ 1'1 'Utll':i ufi1J~-:J1'U 1\91 tJBlffrJ!fl1 B-:JjjB1l1JI1mU~~ tll'JlJ'U llfl '1l'U191B'U U 

Bl'il':i 1:1Jil-:Jm':iuf11nm 11PltJfln il1'fi1nmi~BI'l1-:J"1 u~::;m':il ~fl\91':i11'l11:1JI~1 ~-:Jifr~B l 'li'!Jlnm 
. " . 

lJ1\91'J~l'Uffl'Yif1J-:Jl'WUfl~ qf-:JYJl-:Jl'U i 'U fl\91 'J ll'l1l:IJI~1:1Jl\91'J ~ l'U \911:1J'1l'W191B'W tll'J~ N1'U lfifimu \PIli 
flltl lwfffll'V-li~B'U l 'tl~l l1 :I.Jl~ ff:IJ tl1':i tll'Yi 'U IP111~ 1:1Jl\91'J ~ 1'W 'tl B-:Jfll':i ~1-:J l'U 'ii~U':i~ flB1J Jl1m 1m~ 

ll'U fin !JI 'illfltll':iYll-:J1'U ~-:J 'ii~WB-:JflTU1W '11111m:IJ1\91'J ~ l'U'tlB-:Jfll'JYll-:Jl'W 'ii~U'J ~tlB1JW1m 1~ 1 

'YI1B "filnm~li)Bn (Selected Time)" lrlmh::;dJ'U\911:1Jfl\91':i11'l11:1JI~1'tJB-:Jfll':iYJ1-:J1'U'tJB-:JI'l'U-:J1'U 

u~~JJtlnuf11fi1m'J U':i ::;1iJuu~1'il::; !JldJu "fi 111mun~ (Normal Time)" u~::;!rlBJJtll'JI'~:IJI1m 

I~Bff1l11'1lml:UirlBrJ~l'il::; !Jlfi111m1ll'U "11m:IJ1\91'J]1'U (Standard Time)" 

" 
2.1.3.2 U':i::; 1v'!fu'tlB-:Jtll':iftnmnm 't'lBff~u!Jl~-:Ji1 (luiv 1~hTw'lf, 2548) 

1) i ~1 u tll'Jtll'Yi'U1P1W'U'YI'U:IJ1191':i'ill'UIW~ ~1P11191j vm1JU':i ::;mw 'J1:U~-:J . ., 
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' ' 
3) 1 -Ml 'U flll ~ fl ff 11 ~ IHJ fl ·HY HJ flll ~it \91 ! ~ fl! Vi 11 WC'l ~it \91 U ~ ~ 

ll'J~ff'Ylim'V'Im'J 1 -M~l'Wfl'W~l'UU~~tfltfl~~m 
4) 1 -MrlJ'U'l~fl11~ 1 'Ufll'J ~f!H~'Ufll'J ~it191H~~fll'Jfll'H'U~~l'U~it\91 .. 

" m"Jfimu~-5\911 1fi1~1~m ~~l'U nm1~m'J~~H~'Wfll'J ~1m~u ~~ l 'il 

6) 1 -Mth ~ flfllJflUffflEJ llTI mn11~ l'U!~DnJ1 £J1Hfi £JUfll'J 1~ ~~ ~l'U 

rlD'UU~~ 11 ~~ fll'J tJ -r mh· ~ lTI nwvh~ l'U 
q 

'J) Q Q.l ~ 

1) ~U'J11l'JU"Cl~11111'Ul~l'U 

- m'J t'ii'1l 'il~1wm~1h~ 1£J'l5u<uo~m'Jftnmnm 

2) fl'U~l'U 

- fl'U~l'U~ D~!rl'Wfl'U ~lll~l'U ff~l!ffllfl 

- hf'fl'W~l'WllNl'W\9111111n~~!fl£J .Yh~l'W 1~£Jflff'J~ !lim1~tm~ll1'1J 

.d.d 3) 3/G) 
fl'W 'Yl!fl£J1<umt<ul 1 'il 

;'u 'il~U"Cl~~fl~ !li1 M'tn~mlm'ii'li 'ilHWjltrlunwVl D~) 
- !li~unm 1~£J~fl'W~l'W !li{I'1111~DDvi 'U1111~fl'W~l'U 11-ir~u 

.. .. q 

~ ~ Q.l Q.l 

4) !fl'JD~11D'il1J1~!1m 

otJmill~unm fl11mruu"C~~tfltfl~iio lunn ~unm l-Mu1wm~u 
q q 

' , 'J} ' 

! 1"CllU"Cl~fl~D~ci 1£Jfll'V'IU'W Vi nm'V'Itfltiou t111\91111'1l'U \91D'U fll'J ~it191'Yl n'llu \91fl'U u~ TW 1fi1fi Hlm111 
q 

" ' 
nmm\9l'J'\1l'W lu nn ~it191ui91"C~~.Uu\91fl'U 91~'i!~Uff~~'Jl£Jri~!B£J~ Hi 'Ufllfl~'U 1n n otJmci'~unm 

~ q 
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. , 
111 w1 ~1 'W f111 'Yl~HH:l'Uth~ii'Ylimv. &U~N'illnmnH''Uth ~oU'W\OHl'W m1 f-ltl\OlV~:Wlifl11lJfll~'l11~-;h 

u • 

d._l """' ""191""liJ91 d 91 9111J91 
'il~'ffllJ11T.U'WlJIJ1~'ff'Y11ifl1'Wf111~H'I\Ol 'HfH'I\01 t~1'J~t'j'JU~~\OlH~llJ!1ftlfl11lJ\Ol~~f1W1Jfl~~flfll ~~ 

, . , 
2.1.3.4 'liuiO'ID'Wnnffmnnm lll~'ff111i~~~mllln 2.1 ~~.w • 

. " t:::i Q.l ,dl Q.l CLI .<:::::t..<:::::t. Q 

ill'fffl 2.1 'li'W\Olfl'Wf111fl'f1'l:ll!Tt'll (1'W'IHJ 1'il11'WGJf, 2548) 

. . 
0 Q.l Q.l ct Q.l 0 0 QJ Q.l .::::! Q.l 61. Q.l 

2.1.3.5 f111f11'11'W~1!J'ilfn'Yl'il~ 'iJ'lJnmm'I1'W~nm'iJl'W1'W1!)'iJfn'Yl 'iJ~'lJ'W'Ylfl'iJ'lJ 

nm flfl f111111'li'Wl~'llfl~l'l1fl~l~, 'W nwuulinnm , 'W fll'itll'H 'W~ 111'li'W l~'llfl~l'l1fl~l~~ 'iJ~'ff~ 1~ 

fl11llt~mtu~mi'mJ~~1~ i~ 1~vih~~'lJfl11llt~m1'uu~~H~lllm~\Olllll'i'D~m1 iJinm1 3 infiD 
"' 

I) in! '*n-~1 l'l1u 1ru 'iJ 1nm1 t tJ~ £J'lJt Vi vmi n ~ ~'U m1:w 1 ~-mt u rvilnmil 
"' 

'I ~ 0 d _, 
2) !GJf\Oll'il~'ffl!'i'iJ~lJ 

3) 1 '*intJ1~mrum1 'iJlnm'i 1 oM'~1Yirl'v . , 
nnfi111 u ~~ l'W1'W 1'!] ~m Vi 'iJ~ ~'lJnm 1 u~1u i~ vu ~i~v i ~tilDnin1 '11 
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. . " lrJ ~ ~ ~ ~ Q.l .c:! 

Normal Distribution) 11~ tfl1~fl1JfldllJ!'lHJlJlJ'Ufl~'U 

±1 68.26% 

±2 95.46% 

±3 99.73% 

~ I ~ ~ a fiB fllt1JCJ~!1J'UlJl\9l'Hil'U'IJB~'IJBlJanm (Standard Deviation) 
X ~ 'U 

" . ' 
~~uu lllt'il~B~nniM'ih~~1Jfl111lttjfm:Ju 95% ua~fi1111Hfl'Walfl 

±2 ax ±0.05 

(2.1) 

~ 0 QJ' I ..::::!~ 

fiB 1ll'U1'U\911BCJl'l'Vl\9lB'lfllH!l 

n fiB ~l'lnu1u1lm~1ltJnm1~ 

X 

LX 

2.1.3.6 1~1J1Jfl111h~til'UV\9l'ilfl11Vil~l'U 

1~1J1J Westinghouse Vflil1111CJ~iJvw~Bfl11ViHl'U 4 1h~nn tVlB 

W 1111 W 11h ~ fl B1J i 'U fl111h~ tilmJ 1~ iY'Vln fll'W m1Vi1~ l'U 'IJ B~'WU m l'U 1h ~ n B1J~1CJ 

I) mllJ'HTJ...my (Skill) fiB fl111l'ffllJ11f.l iunnVil~l'U\9lllJtll'I1'Ufl 
" 

2) mllJ'WCJlCJllJ (Effort) fiB fl111119l~ h iunnVil~l'U 

3) fldllJ'ff~l!'fflJB (Consistency) iunnVil.:Jl'UU~a~1B1J 

4) !~B'U t'IJfl11ViNl'U (Conditions) flB ~'l~BQ1B1J"l i'W'fff.ll'U~ViNl'U~ 
" iJ~ffl~flfll'J'Yil~llJ !~1-J tlWMftiJ Uff~tril~ fl111J~lJ t~CJ~ cl!~c!i 

q 'U 
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~l~H~ 2.1 ~lfll':i'l.h~d:Ju1'W':i~1J1J Westinghouse (iuoirf.l 1~':i1U'If, 2548) 

A11ll'linnty flllll'fU'JU.Illl 

+0.15 Al 'lfl'WlUI'ff ~:IJlfl +0.13 A1 'lfl'W lUI'ff ~:IJlfl ..... " ... 

+0.13 A2 +0.12 A2 

"' "' +0.11 B1 ~UJlfl +0.10 B1 ~:IJlf) 

+0.08 B2 +0.08 B2 

"' "' +0.06 C1 ~ +0.05 C1 ~ 

+0.03 C2 +0.02 C2 

d d 
0.00 D l'Qi'W 0.00 D !1Hltl 

-0.05 E1 'VHJ ioH -0.04 E1 Y.HJ 'l<H 

-0.10 E2 -0.08 E2 

-0.16 F1 m nH' m.h ~ -0.12 F1 fl1':i'll~mh ~ • • 
-0.22 F2 -0.17 F2 

!~eru1'llmnhnu 
. 

A11mn:iut~ll a 

"'"' .,.d 
+0.06 A ~WtllJ +0.04 A ~WtllJ 

"' "' +0.04 B ~lllfl +0.03 B ~:IJlfl 

"' "' +0.02 c ~ +0.01 c ~ . d "' 0.00 D !1HW 0.00 D !'iHW 

-0.03 E vw'l<H -0.02 E 'VHJ i<H 

-0.07 F m nH' mh ~ -0.04 F fl 1 nH' mh ~ . • 

" . 
i~f.J'il~'l.h~!:iJ'Ull(;'l~i]'l);ij'tJ !!(;'1~'111H(;'l':i1lJ'UtJ~l1~ 4 iJ'll;ijf.Jll'll':i~!:iJ'U 

" . " 
'illflUlHJl~llll~:IJl':i1lln1J 1 ~'il~~~~11h~iY'VInm'W1unwvh~l'WU'W"l 

2.1.4 fll'J!~llf.lt\N~~ (Productivity Improvement) (tmi'VIV !ff':ill~Tih, 2546) 

2.1.4.1 fl11lJ'l1:1Jlf.J'Utl~fll':i!~lJH(;'!Hi1~ (Definition of Productivity) 

~ .<:::'1. .:::! 9) 'l 9) 
fll':i!'WlJH(;'IH(;'l~ (Productivity) lJfl11lJ'l1:1Jltlfl11~'111l~lJlfl !W~tll'il '11 

" . 
fll~ ln~WJllJ'l1 mvmh~ 'Cl'~H!~'il~U lfll'Wi 11'1 oHn1J!~tl~tl~, ':i Glfll':i H~~fttlflUU lil'll;ij'(JflU H~~ . 
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m:::lJl'Wfll'lrlil\01 (Process) rlil\Oirlfl (Output) 

. . 
<01 "" "" ill'Wfl 2.2 fll':i!'V'UJrlf!riCI\01 

(2.2) 

" . 
\9J,nJ'Wm1 trl:wr~C~r~il\OI'Vh i~11mvin fie1 

1) 'VWlVlll!~llriC!rlil\01 hw~1 ~tJ'iJ.ij(Jfll'lrlil\OI!Vh!~ll 
I I I 'JI 

2) 'WVltllll!VlllriCI rlil\01!! Cl~tJ 'il.ij Vf111 Hil\011 \OIVrlil\01 rlftll!Vlll:ti'W lJlf)f) i1 
. . " 

tJ'il.ijv nur~il\Oill!Vlll~'W 

3) 'Wmm:whi'r~il\Oir~C~nh~:w hw'l~tJ'il.ijm!eJVft,:j 

4) tl'l~l!ll'W~eJ,:jft~tl1mw m1 r~il101 1 11' tl1mw m1 r~il\OI~CI~fl,:jU eJvni1 

" . . 
\9J,:jir'W nu trillr~fl r~il101 ~,:jm ~nu tu u i 11'trilltl1mw m1 r~il101 u~tllu nu 

. . " 
il1tl 'il.ij vn 11 r~i'l101mrieJ 1 M'tn~ t11 ~ 1v'l5u 'ff ,:j 'ff~~ ,:j! Yhn'lH il unn tVI:wtl'i ~iY'Vln ill'W n u v.~il~u 'W 1 tJ \1 

"' q 

I I 'JI I I 'j/ 

f1Ull'YI111Jilrlft r~il101!Vl1J:ti'W'I1 ~eJ i:J 1 M~llel\OI':ilth'W rlftrlil~~eJtl'i11lVfl11 r~il\01 t1'1U~11th'W!Vlll:ti'W 
"' . " I ~ ~ & 

!! 'ff~ ,:j ll riC! rift \01! 'W 1J 'U'W 

2.1.4.2 innu trl:wr~flr~il\01 

n11 1~11 r~CI r~il101Y11 i ~1 ~v111in n11 Y11,:j 1u ~~ni111 11 ~ tvleJ~'il::: 1 ~ 
nf'Wmm '11~eJtl'il1lvm1v.~il~~l'l"1 u'Wi~uri fl'W tfl~eJ,:j1Jm tJtlmw 1'ff~ ~~'W ur~~'Wtl,:j,:jl'WiM'tn~ 

tl1~ 1v'l5umn~'ff~ 1im1t~llr~r~r~il101~'11mv1n mV1 • 
1) fll1Uliinu¥1Nl'W~~tl1~i'i'Yiiim'W~nilm i ~ 

2) nn.ij~1ti!!1J1J'\JeJ,:j,:jl'W~!~vl'li'eJ,:jtl1Jflllrli'l101 f111\0ift1~ UCI~nn 
"' . " 

1J11111111 m~ilJ~flrieJ,:j~'Jv\l:ti'W 

. " 
"" cl lJlf)(J,:j'IJ'W 

"' 

liubu
Rectangle

liubu
Rectangle
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'j/"' ..,. 'j/ ..,. o' .1 "' '1 'j/ 

4) ilU'l'lf11'1Qfl'UhHfWI'lh~ 1r.J'lf'U111il'lJ'U 1flr.Jill'Hlflil1l'f.lty!ffr.J l1 

U'tw~-:~ 1flr.Jill'H)flil!!'U'U~~~Y~fiwct1lH'ihl'mnu~~'il~ '1~1fffl 1191mh-:~th~'H Vfl • 
Ql QJ ~ Ql rl'l 9}cJ & ~ '1 'j/ '1 

5) illl'lhmJ~-:ifJWfll'YH!~~~il'hlW~'lJfl-:1~~\YlflWCVl 'Hfl'lJ'U!'VW 'HQil 'il 

~il 1!1 ilty'Hl~l-:1"1 #l-:~mi11 ~l!ll'W 'il~$\'o-:~ 1~11Jmmn1'llu~~mnHmJ~-:~ !~fl '1 MfflllUfi'Un~ 

dh'Hmr.J'l 'UilU !fill~~ ~~IYI'lJ0-:1 1 l -:JHU ~-:iilll un1'1JUty'Hl#l-:ii1~11ffl111lfl~'il~lll 11911flr.Jfl1ftr.J 

!'YlflUfl'lJf)-:J illl tH'mh -:1-:Jl'U 1 flr.Jill'j ~fl'j UU'U'U'lJ0-:1-:Jl'U ~!~tl1,j'f)-:J n'Uilll ~i11'1 illl ~Y~mfl u~~ill'j . ~ 

I )/ I I 'JI 'JI 

'U1Mn h1'm~i'ww~mitJ-:~~1V-:J~'U nmiJflMu-:~'i1'11lm '1 ~hJ illHhilni~tJfl1 -:~u fltJ illl~fl 

~'U 'Yl'U '1 'U illl ~~1'1 . 
1 fltlilU! fill~~ ~~1'1 'il~ J-i-:~1 U 'U ~ ~~l'lill'V'I!tJ 'U 'fflrlill 1J-i r'hu-:~ ~ -:1 . " . "' . 

ffill1ilnwl'il-:~"l 'UtJ '1 11' ~~ ~~IYI'tltlillll '1 'UtJIYll lli'f.l-:J~'U tJV1-:Jffll!t!I9Jffll~~ 11n t.Wll~~ ~~IYI'il~ 
I )} f I 

b11lll1 t~vh 1191'11 mtJili 1 flrJ '1 tJliu 'il~! U' 'Wtu'V'Il~illl !'Wll ~~ ~i1~Y~t9f-:~fltum'V'I 1 ~ tJill1 !'Wllfl~Y~l lill1 . 
ufiu~-:Jl'U'I11m'h~~!1m'f.lty!'lhll (Idle Time) !~tl!fillU':i~if'Yl~fll'V'IilllVJNl'U 'il~d -:!~~ '1 Mfl\Yl')l 

I 'j} I 1 1 

illl ~~~Y~I'i tJfl'U l'i m 1~ 11.W ll~'U! 'YlflU fl 11n ffil'hllilll Vi N l'U! llu BilH 'U 1~fl'I1U-:J liflilUllllU 1 ~ tJill"i't Vi tJ 
~ . 

2.1.5 
" . '1/..::::SQJ QJ t! t:::t. t! rl d. 

fll':ifHift!!'U'UU1lfl1l~Yilll'l1ilfUflfllilflUel'JJilil' ( fl'Y11i ffl \J l'V'Il, 2540) 

2.1.5 .1 1~Y~QUl~bY -:~fl'l 'U illltltlil!!'U'U!nlB\r-:~l'llll'H~mtJtJ{iltJ'U tJilmf 

o 1~Y~QUl~mfl'·ml'il""J 'tuillltJtJilu'U'UtnlitY-:~~Y~lllM~mm){iltJ'WtJilmi' 

'jJ I I I 

- Comfort ill 1 tJ tJ ilH 1J 1J! n 1 Bli VJl '1M ~ir -:1 ffllll l fliT -:11191 tJ VH 
'U 

bY~fl1ilbY1Jll'J 11-iofl-5~ u~~nmlllu~tJfliltJ 
'j} I I I 

- Productivity ill':i tltl il!! 1J 'U!D 1B'i1 VJl '1 11' ~ir -:1 fflllll fl ir -:1 VJl-:1 l'U 1 ~ 
~ 

tJVl-:~iiul~ if'Yl~ m'V'I u~~tnflmlllfi-:~'V'ItJ 1 "'1 tJ illl J -:~ul~iltJ'Uml~n'ilill':i -:~1u 
-Function 

"' 
2) rl1M 1'11'11~ililn tJtJil!!'U'UtnlB'ii~.W'ilntul '1 u d1u'lltJ-:~ 

"' 3) .c:l I Q.l ~ 

- fl1lllbY-:J'Utl-:i!illtlfl1'jtJl'J'j~fl'lJ 34.1-43 !9l"'UI'l!lll'l1 
~ ~ 

"' 
- fl11ll~il'UtJ-:~tn1Bfl1ltJVUl~mw 33 !9l"'U~!li~Y~l l~l-dl-:~,JtJ~'U!'th 

'U 

"' Q.l 3) ..::::!..:::! ~ 

il'U'lJtl'U!illtltlil 5 !9l"'UI'l!lll'l1 
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" Ql ~ I Q.l ~ QJ .o:'!t, 

- fl1l:JJ~-J'VfUf1VHt'Vllf1'lJ 103 !9f'U\Pll:JJ\Pl'J (1~'illf1l'l'U) .. 
' " " .c:l Ql' Q.l j} I Q.l ~ Q.l ~ 

- fl1l:JJ~-J'Yil'lf1!!'\I'U'YI{I~~~'\IH!'Yilf1'U 19.5 !9f'U\Pll:JJ\Pl'J (1~'illf1l'l'U .. 

" ' 
n~fl'l~IPI{'tl'J~fl~'UO'U tnlflll'J~lfl'YI~N"l 'ildll1tlf1f1Umlf1U'lJ'UllU\Plf1~l~OtJ mlf1 l 1l U~'ildi 

'il~ll'j~~~f1''11tl'n ium'J~~nuuu:h:JJou ~eJ ~~m~'\Pllm iM'tn~fl1l:JJ~~~1n~mtJ ium'JJ~ ~~~ iM'N' 
q .. 

J-J m:JJ lHlJ ~1h~1tJ i tJ'Yil~~~~~~~ 11 m~tilunmu ltJ 1 1 ~tJ i ],jtn\Olfl1l:JJ!deJtJti'l u~~ tllu eJtJIPI 'JltJ 

~e1N'J~ ~~U!;l\Ol~ium'W~ 2.3 
'U 

23 em 60 em 

103 em 

33 em 

34.1-43 em 

( tl1u"-:J -~l L~) 
'II 

LU1:ir.:~ni\J 43.2 em 

' "' ~ j}QQ.J Q,J ~ .<::)_ rl rl d 

illfffl 2.3 fll'jflflf1U'U'U!f1lfl'U~\Pll:JJ'Jli~fllflfl'jf)fl'Ufl:JJf1~ ('i;l'Yili fl''J'U'J'Wl, 2540) 
q .. 

2.1.6 'Mii'f1f1Tl'U8-J!fl"rl-4~fiUTVI{i11'.i!fl~tl'Ultn (:)'~\Pl'J ~WCVlJ:l'Yit U~~fiW~, 2543) 

iJ eJ U'Vi m tJ'Vi tl'nm'J ~~~ tt1.UeJ~o'Utrr'J £J1lfl'l~~P~{nn 1 fl~eJu 1 '11 1 '11 tl'nn nm ril'd' .. ~ 

" . ' 
~ \PlJ 'U l~'U :JJl 'illflll 'j ~ ~'U fll'j ur CH~ i~tieJ 'J'tltilu '11 tl flfll'J 1 'U flU 1l full'J ~lTifll'J '\1~~ ~tll'U l1 

'U q 

tlfi'!!~-Jl'U~~i ogd'JtJfi'UUJtlfteJ uvh ~fl' nm'U'Jli ~!i~lul91'u ihrw\Olt~eJ~fl1'Jfftl£Jlfl1'J tfl~fl'U 1 '11 1 ~elm 
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3} 9} I~ 9Jd o I ef I ~ fl r/ c{ QJ 

1~\lfl'lltlltl h1 i 'Htu'll'W 1~vH'YI'Yiln'Weltl iu ffl'lll'W 1 ~mu'Y'Il~tlt1Htl'lfflfffl'J11ll'Jtl 1Jl'J'W ff 'Ht'lflfll'J 
cu u '\1 '\1 

m~;hrl'm'il~~':i11.1fl'W Hltrlu 3 flci:JJ fiB 
q 

2.1.6.1 m1 '1~1flH~l'l'lltJ'Ill'lf"J6 o1trlu 1111~ 
)I ! 'JI I I 

~ Q,l j) 'j} .Q j) ~ ..:9 dq d Q.l 

1) 1.1 fl'YI\Ifffl\I'IJ1\I 'II~ fltl\1! ':il.l\9l'WH(l~ ff'W ~\9lfll':i !fl t'l fl'W'YI ! 'W!1t'll!fl tl1fi'W 

" 2) umi-:~fftJ-:JI9itJ-:~1liil\l '1unmt~tl1fl'Wtlfi!~'W\9ltJ'WVlfiHW 
. " 

3) fll'J !fl ~fl'W 1'111'\Jfl\IU 'IJ'W ll'lfffl'l,j' 1\1191' fl\1!'11 Ufl'W fl'W '1 'W Ylfl'Yil\lfl'J 'lfl'W 

,j'1:JJtt~~l91'tJ-:Jtfl~tJ'W 11111w1mt~t11nu 

4) m1 tfl~Bu 1l11'1lf1'1Uf1tw~ihl9!1 '1 11''1 ~1J-:i~tfi'YI'Ilf1\lfll1 tfl~Bu ~ 

~1ff\9l~'ffl:JJl'J r:rv'h 1 M'm1YiHl'W 1~H~t~'W~ 
q 

'j} 'J) d Q,l d ~ Q,l Q,J 

UUU!ft''W m 'l!!(l1:JJ:JJ:JJ'I1 fl! U ti\I'Yiff'YIHfl~'YI'W 'H'W 
q 

7) m1 tfl~tJu~mh\IBff':i~ff1:JJl':itlYi11~t11fli1 ~ltlflll U(l~uliuihfl11 
~ d ' . ct ~ Q.l Q,l 

fl1 'J !fl ~ fl'W 'VI fltl1\l!fl'J 'I! fl'J tlfl'H 'J flfl1U flll U\lflU 

8) ~\ll11~lhll~1!~'W :JJlfl '1 'WflT:nJfi1J~\11'W flVl\11 lUI~ tiU ff~1!ffllf1H~~ 
. " . 

fln1Jfiu~\11'W e1'1911 u ir~i 'W\11'W Yilifln m~YilCJhilu 'll'W '11~19itJ\I ~\9111\lmh\lmm~ff:JJt~tJ '1 M'tn\9lm'J 

~ltlu~~Yi11~mh.:J1i':i'J:JJ'lf1~1unmu~u~1M'mfl~~l9lrvh~'II~Yil1~ 

9) \11'W '11~19itJ\I ~\9111\IBV1 m'hu mJ \l~fln tfl~fl'W 1'111'1ltJ\I\911'l\9lltJV 1 u 
~ ~ 

'lltJut 'IJ\91~ "'~ fl1flff1Jltl it u fiB1911\I\9ll~nm:JJB\I.:J1u'IJw~ufiu~m'J f)~ '~~~191'B.:J1lit u~t1u 1 vJil"' 

' u fltl"') 

2.1.6.2 m1~1911'11ul1'll\l'llfl\lffmu~ufiu~\11'W 

1) l'lltt'HU \1~1Htthiu B'WI9llt119i'1 19itJ'I~flt\91~ till 1 ~ffll1i'Utfl~f1'1Ufll1 ~ tJ 
I 'iJ !JJ I 'j/ I I 'J) j} 

1ff~Yi1 ~\ll'W ll'IU!~tJ1 M!flfllhYti!flti~'W~'W!Ufl'H fJUtfl1fl'lUfll11f11ff~ir'W"') ~fltlfli' 'l 

2) tfl~B.:Jufl!t(l~1ff191 ~ioM\Ilt.~I91'B'l~l9ltfl~t1:JJI'l1tmtl.:J~utlutJutm 1 ~~~B 
q 

liJ 91liJ ',.. ,.. ' • '1,.. 
'II~ !f! !lJ\9lfl'lfl'W'HlfltiH1'W11tl!1(11 'If 

q 

. " 
3) '1 oMflcitJ'Il11Bm'!fu ~~~U'Ilfl\1 t~m:J l'llfl'l iru "11 u 1H '1 11''1 mi' il u 

~ufiu~\11'Wmfl~~fl t1'1mw'1 oMri '~1"'fl 119lt~mft'mt ':i\1~\l~fl'llfl\11 ~fl ~flu mt1Yi'1t1~ ri -:~1ff~ml9itJ.:J f)~ 
" . 

'1 mi'I9!1Nl oM1ffflir u '1 M:JJlflYiffflt'lfuilu 
~ q q 
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4) !fl~u~i'iu 11:'1'~ Ufl~!fl~fl~i'iuw:rmp.ru~f11J 191'u-l;l\Ol!~tt-lfl~mtt1u 

lJ~ r:mnJ~11~-11'W 1 M'mn~'tl\91 (~~mv.~ 2.4) ufl~ 1 M'u~1m)~11~11~~1'W 1 Mlllfl~'tl\Ol!Yh~'il~Y'h 1191' 

s) tfl~u-li'iuufl~1bl'l9119i'u-l;l\Olt~ v~ 1 M'u~1u10ht ln1-l~mm~bl':wt~u1 M'tn\91 
q "' 

" ' ' 
~1~1J'li'U\9lfl'U'\Jfl-lfl11 !fliifl'U 1 '111'\JW~11~1J'~~1'U 1~~fl't!l91 

" ' 
6) fl1'j 1 '*i1ln-lfl-l'li'N~1-m !u1 oMtfl!u-1~~ Hil\9lnw~rl1! ~ 'il 111uun1 11 

"' 
'il1fl1J~ nw 11~11~~1W~flfl'W-11'W 'il~ 1~1l.i?i'u-11 oHi'iuH~n~uHil\9lnw~rllt~ 'il~11uti'1uun1 11 

7) ?1 u~ 1l~'l11u fl' -1 1:'1'11 ~1M' rw v-1v.u1 u 11~ nw 11~ 11~-11u uf! ~?i'u-1 ,r ~ '111 
'j) 1 I I I I I 

!ti'1t'iir -1 Yi1-11'W '15U ~Yim 111~ bi':W!Hl ~ iJfl11:JJ fl' .:J'W t.J~ ti'i t.JtJ .:JYi1-11'W!! ti'1'il~ 1 ~vhir .:Jll 1:'1'1CJ!!fl~ fl'lJltJ 
"' j/ I f I 

fl11lJ 'Q; -1'\Jt.l.:JlJ ~! 1W 11 ~11~~1'U!! fl~!fl1tlfl1'j '\JtllJ'\1 CJlt11~!Vlt.l 111 '*1 'U fl'j w fltJ .:JYi 1~1'U 1:'1'~ 1J fllJ V'U 

YiNl'U 

.,; "" 2' 1.6.3 fll'j f) t.lfl!! lJlJ!fl'j t.l.:JlJ f) 

l) .:J1 'U ~?1 f)~ 1 oHi'it.J i) t.l!t.l 111fl1'j '\J ,}~f) t.Jfl1 111 'U trl t.lbl'llJ1 'j t11 oH~fl '111 f) 

. " ' 
2) 1oMtfl~tJ.:Ji'it.J 2 cifu'H~t.Jlllflfl':ilt'li'Th:wiluYil.:J1'W1unn1t.Jm~m:JJ11t1Yi11~ 

q 

I 'j) 'j) I 

3) 1 'W m w YiiJ 1i'im,1 niJ11 fl iit.Ju 1 '1111 u nu Vi H l'W 1 'lfu 1 u nm1 '* 
q 

" " .<:::.':lo <f'ci I o Q..' ~ 

'W lJ'W ~ ~fl11 !!Hfl':i ~ 'il1CJ'Ul'H 'U fl'\J t.l.:J 'U 1 

4) m ~mium iv.:J~.:J 1 oHff1'11 i'lJ'Hll'W!fl~t.J.:Ji'it.J~ri1v'Ylt.J~fll1 'H:JJ'W M!u1 '\J 
q q 

. ' " 
fl1-:J'\J'U 1~ 1 '11 qj '1 ?i't.J .:J f) t.Jmt 11111 M'iJ '\Jm~f1 H1'\Jt.J.:Ji'im1:w H'bl'il1J ~b'U t.J ~ tfl !u~ i'i t.J11 1 ~ tfl 'Ylu 1 M'm n 

~bl'~rvh~'il~mn1~ ~~1Ju~ ~~rl1rl'ru~bl'~ 1~muv.l~mw~l9it.J.:Jut.Jmn .:J'H:wumn 
q u .. Q 
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mniL'liUuiinuit&Niq. 
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ma-nL'lli'liiN11.1 
" ...: 4 tiTN11'f!ti'D1111ftTI 

0 <J) .... I ~ Q-'<:::\ ~ ct J I d 0 ll} <j) II) ' d Q.l d q 3) 0 11) 'j) 31 'J) 

'\JHHW 'IHl'lfjU{J1J\9l'll'W'V11J';HHlltl'fi'.i'HJ\9ll t'Vll'Vl'il~'Vlll\91 lll'i'l1'.itf11J1'ff\OJ'Vll'lf'Vll'll'W l'J'Ul'l'H'Wl 

" " . 
~'llfi1T~'ll'W i \9ltl\9l'.i '~ 'i'l'lut'Vl'.il~-;h~m'U'B'lf11'.i 1~ t'J 1 ut1'B'l 'ff~ '.i ~i'Vl t'll'U'U'l ~'llfi1T~'ll'W 11 '.i lf1{] -;hnu 

' 'j) ' ' "' ~ IIJ, I 31 31 "' 31 ~ 31 "' 31 ~ & ::l! '1 31""' "' 31 
t'J\91\911 t u'UN'H'Wl'il~tnt'J1'U'U'lf11Jf1fllllt'W'U'Ul'lmN "l!''ltlJ'Wt'l1\9lt mf1\9l'i'I111Jtll'Ut'Jfll 

q 

.::::to r1 v Q.l Q.l .Q..<::::\ 0. 

2.1.7 nn1!fl'il~'t'i11VIfJllfJ'l! (Break-Even Analysis) (1'W'lft'J '.i'il11'W'lf, 2541) 

<J) ~ & ltf <J) '3) 0. I 

2.1.7.1 ~\9lfJ1l'I'J'W (Break-Even) 'i'I'U ~\9l"l!''l'.iltlt\9l'illf1f111-n'l'I'J'Wflll!'l'W'i'll-n'l'I'J'W 

t~'1 'Bt~mv()-:J'il\9l~fil 1 '*~lvn1J'.ilt'Ji'1Jt'Vhnu ~-:Jt~mvm1w:h!llu 'il\9l~'lih 1 mrhn1Jffu6 Ju!el'~ 
q q "' 



~ 

21 

Q tl 3) ~ Q rl QJ Ql tl 'j} 

fll':i1l'fl'.i l~'Vi ~~ rp.ll'J 'I.HU'U flll1l'fl'.i 1~ 'Vi fi111J 'ftlJ'V'I'U 1i 'IHFll'l 'U l'J'U (Cost) 

lltl 1~ (Revenue) u~~~~-~~fil 1 l (Profit) ~~m.h ~'WI'lllJfi111Jt'l1~tJ'WU'l1~~'\leJ·nJ~mtu flll Hill'l 

d d d I ~ o' 9) - I~ ~ 0 1lJ 
(Volume) UNYHllfllltlfl11flll1t'fl'.il~'Vil'l'Wll'W - lJllJltuH~I'l- H~fll tl (Cost- Volume-Profit . 

.:!I ~ rl 'J) 

Production Operations) 'Vilel flll'Jl'fl'.il~'Vi~~fllll'J'U (Break- Even Analysis) 

dl "" <I 31 dl "' 31 dl,.31 _, 
fl'fl'hllflll1lfll1~ 'Vi 'il~ fllJll 'U 'il~fl'fl'hlll Q 'V'Il:::l'l1ll uu l ff'U I'll ~C]f ~lJ '\1 eJ 'ftllJ 

Q q q q 

1) fllllt flll:::l'i' 'V'It)~m llJ '\leJ~~'W l'J'W u~:::lltJi' u '1 u ~1~ nmwd ~'\leJ~ 
I I I ~ 

1ilfhHTiel'Vilfl11lJ~'WU'l1l'\lel~~'Ull'U tJ~mtu flll Hill'l 1 ~tl'tl1 1 11fi111J~'UU 'l1l u~::: lltli' UYhn~~'U iJ . . 
Vl~ni'ut1:lut~u I'll ~nu111mtuml Hill'l 

2) t'JeJ~'l.Jj lJltu fi111J~el~flll Hill'l'\lel~~1'll1~1'Vi d 'l '1 'U el'U lfll'l 'Vil 1 #{ 'illfl 

31 "" 31 "'"' 31_1"' _, 31 31 
3) flllffll'lUH'UJJll~~fllJ'I'J'Ull t~1Jl'lJ1J~'ll'lllJ'\IU!ff'UeJU~1 'il:::Uff~'l 

' 'j} jl f 

'1'11't liuH~Yi~n~~u fiu;J eJtff'UeJl'l~eJlll'l!~eJnil'u tt~:::ffllJll t1il11J1l ~l u nll ~~tfu l 'iltntJ1nu 

' ' " 
'V'It)~flnlJ'lleJ.:Jih 1 li#lrueJ.:J'illfl~~~lJ'I'J'W fleJ ~~Yirh l ~~ltJnUlltJi'urvhnu ~.:Juu~.:J~eJ.:JVi'illltu 1 

Q.l Q.l o' 'J) lt] 9)tl"" "" 
'Vilfl1llJ'ftlJ'V'I'U 1i'\lel'll'l'U'Yl'UU~:::llt'J t~ llJltu flll 11-1~191 . 

31 

31 .d 
F U'Yl'UI'l'U'I'J'Ufl'l'Yl (Fixed Cost) 

V U'Yl'W~'W'I'J'W~'UU'l.Jl~ell'IU'"lt'J (Variable Unit Cost) 

R U'Yl'UlltJ1~ (Revenue) 

P Ull'Ullfll'\llt'J~ell'IU1t'J (Unit Price) 

N !l'Yl'W'l11mtuflllHil191l'l~el'\lltl (Number of Unit) 

31 
C U'Yl'U191'U'I'J'Ul11J (Total Cost) 

A U'Yl'Ufll 1l (Profit) 

\91'U'Yl'Ul1lJ . 
C=F+VN (I) 

lltll~ 

R=PN (2) 

(2.3) 

(2.4) 



~' 

22 

d 'J) i'J) 'J) 

'YHJ~flll'YJ'U ('ntl ~ = 19l'U'VJ'U':i1ll) 

(1) = (2) 

PN F+VN 

PN-VN F 

N (P- V) F 

F 

N* 
P-V 

(2.5) 

"' 2.1.7.2 ':i~tl~!d&nfll':i'fl'U'VJ'U (Payback Period) 

" 'IJ1~'fl1 ~v~l'i'EJ~m':i'Vl':i 1'1J'hil~~u 'Vl'W~1tl':i ~ v~nmt'Yh i 1 m1 l'l1u1tu '111 'il~l'i'EJ~u tln~llnfl1'1JEJ~!~'W 
q "' 

1 ~ u :u nfl1!~'l.J iJ 'il 'il uu 'VI~ EJ :u n fi11~'W 111 ti'IJ 1 'Vi 1 ':i 1v1l ~ ~~ ll~Yi 1 't '11' ':i 1tl ~1m 'Vi 1fl'IJ ':i 1 vi' 'IJ ii' 'W ~ EJ 
"' q "' 

.u'EJ~'fl1':i.W 'ill':itu 1 't 'W nn 't ~':i ~tl~! 1nl~'W'VJ'Uf1nitm1~MI9l~ifu 't 'il 't u 

1m· ~m':i~1~"l 'il~ 't~':i~tJ~nm~'W'VJ'W.W'il1':itu1mh~t~tJ1 ilii~'fl1n~l'i'EJ~ 't ~ing'W"l !GJf'W ':i1!'.1~1tJ':i1tJ 

1J Bl?l':i1Hnl?lEJ'IJ!!'Vl'W ~~ul'i'u 

"" "" ' 2.1.8 !fl'flUfl'Jfl'Jfl'J'Jllf}W'fll (Value Engineering: VE) 
I 'JI 'JI I 

~~:ul1t'Vl'flu'fll1t~vn-hiff1m':ill'fltufi1iru on~~llu:UurwEJ 't~'t u m1 -n~l'i'u 'Vlu 
• "' q 

'lJEJ~ h ~~1'W EJI?ln'1'VIf1':i':ill rdEJ~'il1mn~m':i'lJ1~U'fln'W -'ll?ltl~'IJ ~~ i~iJnu:uEJ~'VI11'1?l f:l~'IJ'Vl~!!'Vl'W 
q q q . . " 

i~tJYl1f1n.W'iln tu 1ll'H u 1llf11':i Yl1~1'W (Function) tlJ'W ml'n 'il1f1U 'W ~ i~iJ f11':i'I.Jl!'Vl'flU'fl i tl 

2.1.8.1 f11':i'thlff1f1':i':illfJT.Ufl1 l UU':i~~n~'t~~1'l.J (!~ff<Mtl ':i~\?l~'l.J~Ell'W':i, 2550) 

!'Vl'flU'fl'lJEJ~iff1m ':i ll'fltufl1 i~u vr:it~n1tJEJ~N':i 1~1~ 1 u-n~iJmnJ 1 
q 

1ff1m':i:UfJT.U fi1 i tltl':i~~n~'t ~'t 'W1~fll':i~1~")mnmv t'lfu 

fll':i'fl1'1J'flll'fltufl1 (Value Control, VC) JJ~m':iftmnitl~m':i'fl1'1J'flll 
q q q q 

" . " 
fll':icHEJEJ~NUfJT.Ufl1 (Value Buying, VB) ~~iti-Vlm':i.ij~cJJEJ-'ln'IPJ!!n~ 
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". 
f111oij~flTHHh-:JiJfJWrh (Value Management, VM) ft'Y'IllU1~1J!~-u~1-:J 

!I'Y'Ii'l1m!'l l~tJ!~hJm':ilvimh~ihli.m'Y'IhJmnJ~'\111 

hi 11'il~ l ~ft'Y'Ill'l u 'Yil-:J t~~\9111Jlrl"Jm 1 llf!W rh ii-1'191 mh ~ ff -:Jflml'n~ -u . . 
vhnn ll fl';j 1~ M mr 1~ f11Hl1'J1'U (function) 'll'U'J!li-e:~-:J1'U Ju"l ili11'il~th ~ ~nl'lhlt ~i11N1'W l ~ ~ 

" 
\9111J !'VlfltJfl'llti-:Jlfl'1m 11JAW fl1'il~'lhm.h~'!1 V'~rh l ~~1!'l i $ld'Ju mil-:Jmfl u-ufl'il1flUli1'1m ':ill • 

11tu'l11~1fl~'il1fl1J'Wfl 6 (Human Factors) i$1$1--w lfi":Jfl':i 1 1Jf1W fl1V-:J'ff11J110GJf,..W 'l Mlfl~fll 1 'l ~ 
u • • 

'11~ '1'w1ml>i1-:J"l HI mj1-:J lith~ iY'Ylii m'Y'I $11!'Jfl1';i t-'11 ~~191' u 'I'J u ~ i li ~ 11tlu -ut~n i 11 1 ~ !'J~ ili vh t '11' 

"' "" . 1) 'Yll.J'J1'W111'1fl11l.JfJWfll 

" 1 unnvh111'1fl111lf1Wfl1 h1'111~ffm-ra'th11 'ilirtt ffm~nluYim1u • 

'l'lllfi'"Jfl';j';j:J.JflW fl1 11~1 v-:JI9i'-eJ-:Jitl'U N~Ufl111Jli-:JJ'U 'Vim'l1 !!C~d11Jjj-eJtJ';i~ff1'U'J1'U nu 1'Wll1Jitl'U 
q qJ q .:a 

" t1~1-:J~ ~'J'il~'ff11JUOHafl~'Uf11Hllli1'1fl111Jf1Wfl1 1'!1'tln:ff1JHC! '0~1-:JJJU':i~iY'Yliifll'Y'Ii ${ :iJu~U'U . 
o 9) I ;J} 

2) fl1 ';i 'ff11 1 'illlel~ fll';i ';i 11J ';i 11J'll tllq! Cl'll 1J'ff11 'll'U 'J'J 1'U\91 'U I I 1J 1J 

1jj -e:~Yi 1J -:J1 u 111'1 m 1 llfJ w f11 "l $11m -:Jfll 111~ m l11111J1!'J~ 'il~ '1-11 
" . . 

li1'1m 1 llfl w rhu~1 'lJ u \91 -uu l>i-u "l tl Yim 1'W li1'1 m1 llfl w f11 'il~l'i t1-:J111.u' -eJll C~~ 11-n'U Yi ~ 11 tlu Yi . . .. 
I I 'lJ I 

1n£J1.u'-u-:Jn1J 1 f!H fl11 1 'W YiiJ 'il~'llti!U'U 1m -:Jfl11ffflfl11tl'U H~\91tlW cy] iJ 'W ~'Ull1J-:J1'W li1'1fl111Jf1W fl1 • 
'il~ 1'1 t~-:J l11m1 m.u' tJllC~ ~11'ff11 ~ ~ 11 tlui~£J1ntJH~\91fiw cyj1'1w1 uu ~~-ul11nn fffl'tl 11 '11' C~ ~ 1 o£J~ ri -u u ~ .. 
'il~ll1flU-eJtlfl!llJ1JH~\91fiw cyj1 11li~mm1 o 1 ~-:J1'W i$lmjj-uu H~\91nW cyjl9l'uuuu ul>ii:il9i'u '11'W~~1n11 . 

" . 
1 u 'llu l'iu'll -e:~-:J m 11 1u 1 11J.u' -u 1J C~~ 11'ff11 1n£J1i1u H~\91 fi w cyf\9l'u 11 u u .. 

~~-um1'1-111rnm 11lfJW f11'n'11Jn o ~~~-:Jtlt~mtlu 3 -cr1u 11afl"l fl'-:Jif 
. " ~ IV r:/9) ..::::1 .<::::!. I 

- fll'Y'I'll'U'JHCI\91ilW"l'l\91'UII1JlJ (Drawing) IICI~fll'Y'I'11!!'ff~'J')j''Wff1'U 
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• y 

t.Wv'l'11fll'lfffnn1tm 1~ M t 'U 'YIHU B1r~rn'lij~1V~N;'U,!J 1'U 'IJV,!JHiliPlfi'W en$l'Uu lJlJ t M ffJJl;tl 
y 

l1m1'W1fl'1m'l:JJflwfiwn.h~nvu ~10 nn1~m'li1'ilnw 1'il1tlfi1V. 1Jl,:jfli' ,:j il.Jen'il'il~ll1fll'lffmn 
• 'U 

'l1tli:l~!flfJ\PI l~!'~fJ,!J'nfl fll'l~ fflJl;tl'Yltlfi'U i 'U 'i1:JJ,!J1'U 1fl'1tl'l'llJflWfl1 l~!'~ 'UHiliPlfi'W en$l'UU1J1J 'il~..:! . . 
1~ff':JJ~n;mh'UI?iN"l uo~ 1~v:iiJ 'ilili 'il1'lW 1flV1,!Jo~tfltiiPI 'il~ttl'U m'l "li1mh t 11 nm<ifnul?io~fi'Wtfi~P~ 
fi11:JJfl\PI t '11ll"l '111flfl11:JJfliPI'ff~N'ff'l'lrJ~'il~'l'11m'lui'mh ,:j lU~ti'UUUi:l,!J Ui:l~'ff1l11'ltn'h 1 u~m'l 

y 

flfltlU1J1JHiliPlfi'Weni'l1ll"l l~~~'U 

i 'U fll'Y'I'IJ fl..:JHiliPlfiW en$l'Ull1JlJ fi'J'l U ff\PI ..:J'l 1tli:l~!flfJ\PI'IJfl..:J :iJ~\?i1,!J"l 
y "' • 

'1Jfl..:Jmv.'l1:JJ ui:l~:iJ~'IJfl,!J<if'W ri1'U'Yln<if'W U'l~nflu~1tl lHfl Hmuh~w:i1..:Jm'li1mn'l'111fl'1m'l:JJ . 
• y • 

fiW rh 'IJfl,!JVl:JJ,!J1'U irY1m 'l:JJflWf"hij'ffm<ifoij.u'fl'ff ,:jfftllfltl1nu:iJ~'I11 fl'IJ'U11Pl'\Jfl..:J<if'U ri1'U t IPI"l 1.W fl t "* . . 
"' U'l~tlfl1Jfll'l~\Piff'U i'il w 'IJW~U'U ,~ 

'il 'il 'il 0 • 

- '1Jfllq!i:IIPI1'U'1Jflfll'I1'U\PI (Reqmrement) 

.u' m"1111 'U \PI ~ fl if ..:J~t tlw~fl'U 1 'IJ'I1 ~fl if ,:j ~ 191' fl..:! fi,!Jfl d~ 'il~ '1'11 t M' 
'U 

" 
Hft\Pinwcnir'Ui'*,!J1'U 1~u"~'IJ11JL~ .u'm11'11'U\PI'IJfl,:j1fl'1m'l:ur~wri1 ij 2 ri1'U ~fl . 

(1) .u'm1m 'UIPI~i:lmi11tl'U Htl1'11'UIPI 
"' 'U 

'J} 0 'JJll)'JJ~lfJ·~~ d cS 'J} 1 'J} o .<:":!. c/~1 
'1Jfltl1'11'U IPI'il1flnflm l1'11'Jfl All 11 'lfl:Utll'l !tllJ'l11Jn~WIJIPI'IJfllln'IJ11'ff1'J anm:u TVI1fll'J 11m 1~ mu'U 

'U "' "' 

.u'fln111 'U 1P1 11 ~ fl hJ 1'l1fld1,!J.u' fl nm 'U IPI'IJ fl,!Jnfl'i>~ll 1 "li'U 'il 1flollBlJn~ 11'ff1'li 'UU uuffflu tnl1fi11:JJU till 
"' "' 

90% 'lffl1J Hft\Pin Wen A !V.'l1~ iJ~ ~1J~ flflfll! uuij'l U'.i1..:!!'11lJl~OlJi'Jfl Un~ i '*1'ff1Pl~ ~1JU~1ij 
"' . 

• • y 

m111~ilnnmmJ :ui'Jfl:JJ1fl ua~ il.J$lt~..:Jtll'l t '11iim1 tUilti'U uun..:JVl ~ui1l1m1'W1fl'1m'l:JJfiW ri1 en'il "' . . 
" . 

u1.u' fllJ" ~ 11n1 'l ~ 1'U i1:u 1 n 111 'U ~u tl'U .u' f) n1 11 'U \PI 'IJ f) ,:j r~il \PIn wen Vi n 1 ~ ,:j !1n£J1~ 1 ~ .,r f) n 111 'U \PI fl1 'iJ () n 
"' "' 

0 'J) ~ <ll cl db] 'J} I ... I Q Q.l 'J} GJ 'J}.l::i .<:":!. Q,l .<:":!. 

fl1'11'UIPI'il1fl~1J'l'l11'l'l::;\PI1J1;l..:J'IJtl,!J'fNflmfl !\Pl !'lf'U u'J~1i1'U1JHJ'VI\Pitl~fll'l m:u Logo 'IJtJ,!JlJ'lll'VI\PI\PI 

flV1J'U~1Hft\Pinw~~Vi:u..:J1'Wifl'1m'l:uflturi1n1~,:jffflll1!ftfliM~1P11P11'1Jtl..:JHu1iml 
"' . "' 

~ .<:":!. cl 'J) d. 'J} d 
3) 'IJ'U\Pifl'Utll'l1lfl'l1~'11 ,!J1'U\PI'UU1J1Jl'ntl'I11'11'U 1'VI 
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~ ~ 

'YilJ-:jTIJlf'l1fn)lJflWrh 1l~~fH'W1~'W~huth~flfl'lJU~"~~'Wff1'W'llfl-:j • 
1 J/ iJ I 

~i)~.flw en'Yif11t;)'-:jffflln 1Jln1fll)) ~~1Jfl111J~~ -;h~'W ff1'1JU~"~~'IJ Yil'HU 1'Yi fl~ l )~HYH.Ilfl11J~~ 
'11 u l~'lJfl-:j;'IJ ff1'1.nh ~ flfl'U 'l M lJlfl"l t'I'H 1::;ll 1~~ Hlu mm~ fl~~ i~rYl rJ-:j 1 '11 u 1~ !rlfln1fll) 

tinJ ~" m'il'l'l 1 'l M'lf1~fl111Jflm ~~fl ~fl'W 11~ fl i ~11u 1~~'W 'ii1'W i li tifl~fl ti' fl-:jtl'lJfl111J! tlu 'il ~ -:j'lJfl-:j . ~ 

'J} 'j/ I 'J) I 

~uri1u th~nBmJu ~ ~~ Clf-:j 'il~ri -:j~" 'l M'm)flflfl!!'U'U~il~.flw en'l 111-i'l 'IJ'uu 10mu~fl i 11fl m~~fl~flu 

ttJ~1V 

Vet 
't'I'Ul'YI 

..... "' 'J'IJ 'YI : xx/xx/xx 

v 0 

'lltlfll't'I'IJVI : 

v 
't'i'IJ1 : x/xx 

't'ltllf.U't'l"' • 

• v ~ 

flU 1!m1::; M '11 u lYi'll fl-:j~'U ff1'1J tJ) ~ flfl 'lJ ul'i "::;~u 'll fl-:j ~ill'lfl wen 

l'l'uu 'U'U l'l'fl-:jfllffrlfl111J~ YlflEl~ u"~tJ) ~ti'Ufll)W 'IJfl-:jtilJl~fl'Yiflfl'U 'l u YilJ-:j1'1J 1f'l1fn)1JflW~1 "' . . 
• v 

(I"Q t::::lo I 

- ti~lJfi'YI 1 : "'lf'Wti1'1J" 
• v ~ 

'l M m flm 1 v"~! OV~ ~fl~'U 'fhutJ )~ flfl'U!! l9i"::; ~'U 'll fl-:j ~ill'lfl wen 
~ 9/ 19/ "" l'l'IJ!!'U'U '11fl)'lJ'Yifl'lf'IJ 

q 

d'c! 3) ci 
- TI~lJfi'YI 2 : "'11'1J1'YI" 

-crm~n'Yinflu 'l uYilJ-:jl'IJlf'l1m)lJflW ~1 l'l'fl-:j'Jhvnu l~~1Jf1111J~~ 
q q 

'j/ j) f I I 

l <V .<::::t. .::::."!. I ... 1 I ~ 1 t:::::! j} .ci ll'f 'j} .<:::to 9) .<:S'l9} d 

'lf1Vfl'U 'W 'il lJ W 1'lf'U TI1'U u l::; fl fl 'U!!\91 "::; 'lf'IJ TITW lJ '11 'U 1'1'1 f):;; ! 1 U1-:J 'W VlV1lJfll>l '11'U 1'1'1 '111Jlf1 'Y1 ffl>l 
q 
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t vh~ 11~vh 1 ~ 1~'11~~~ 11~'lf-w 1 11' ft'll 1'~mt1Pi ~~ t1 'U ft'1ll n u1t m 1~M'HU 1~'ll u~~'U ~hu 11 'J ~ fW1J 1 ~ 
~ ~u 1 ..1'Vill~1-u1ff1m 'Jllt1W ~1t'h~-uri1-u 'I.J'J~flu1J~tl1~~1tt1'J1~M'HU 1~ll1Yl111'JW T~ 11Jilmi1 • 

.dt Q ~ ' ' Q.l ~ .<:::1 rl 31 d. 1 

tlJU'VllJ~1'U1ff1f1';i'JllfJW m GJf1tlfl'U t1fl1tt11 1~'\1'111'11'U 1'Vli01Vl"l 'llfl~ 
~ ~ . 
~u ri1-u 'I.J'J ~nu11 m u'Vln~-utt~1 1 M'Vill,n'W 1r11m ';j llt1W ~1 'lf1t.~il-u.W11 n w 1-i 1ll o-u l1'11U 1Vi1Pi1-:j"" 

• • I 
'j} 'J} 'j} ' 

YJ-:j'HlJ fl'll fl-:j~'U ri1-u 1h ~ flU1JttiPi~~ ~'W ri1'U Vi fiJH1 'W 1ff1m 'J ll t1 w fl1 'lf1t10'W 1 ~fill t111ll fi flu u mn • 
J-u 'HU 1~lflt11'J ttl-u'Hu 1~~'W!1'W'lJU-:j~'U ri1-u1h~nu1J~'U tf-u fll'JVl1111W 1tl1'11'Ufl 1 11''11u1~lfl 
tll'U '11U1~~'W'\I1'UI?i'u-:jmfftlt111ll-f Ylflll~ tt~~'I.J'J~ft'1Jfll'JW mjN~'IJU-:jft':IJl~fl i ufiJH1'U 1ff1m 'Jll .. "' 
fJW f11w~ u~~trluVim1u1rnflnllfJWfl1 1tm1~11'1 11''11-u' 1~ifltilu'HU 1~1fu !1'Utt~ 1 'HU 1~~'U "1 ~ 

'j} 'J} 'J} ' 'J} 

! l1 ~ U'll U~~'W ril'W 1h~ flUU~'W iJ 'U 11 ~!ll'W l1 U 1fi1 ft'~lJYl~VIllfl 

4) flU1tm1~11'1fltJ!'Vlt1Ut1 Numerical Evaluation (l'Vlt"llJt"lflU 

1h~tilm~~~1t11'l1!~'1J) tt~~ !'Vlt"llJt"l Pair wise comparison (l'Vlt1lJflfll'JlmtJ1J!VitJ1J!tl'U~) 
I 'j} I 'j} I I 

flU 11 fl'J 1~,_f l1 U 1fii 'W'lJ'U 101 U'W fi 3 tiui11 ll'W'lJ'U 101 U'U ll ff1rlW'Vi ft'f! 
" . 

'j} I f I j.l 'j) 

1 fl tJ 1 'W'U'U \91 U'W Vi 3 fll';jVJ 111 ';j w 1l11l1 U' 1Vi 'IJ u -:j H~\91.tl w cn11 1fll1 U' 1'¥i.Wu! 1'W YJ-:jVilJ fl1 fltJ'Vim 1'W . ~ ~ 

1rY1m 'JllfJ W fl1 fll'JVl11 1'J W 1l1 U 1'¥i.Wu! 1'W 'IJU-:j u\Pi ~~~'U ril'U 1h ~flUU tt~~Yllfll';i nJ1 tJU!'Vi tJ1J 
' il 'J/ ' 

9)..:::::!~ IQ.Id.' G]9J Q..l o<l.l 0.1 c1 

'H'U1'Vll"l'U!1'Wmm'W'W'Vl~~'fJ tt~~ !l1fl~tt'U'U1~f!Ufl11llfflflt1J I-5 fl~tt'U'U !!fffl~fl-:j\911'JN'Vl 2.3 
I 3) 'j) 'JI 1 

1 fltJ 1 11''11 mu1Vi.Wu !1'W 'IJU-:j~'W ri1u 1h ~flU1J'YJfl~'W mtt 'Vl'W ~lt.~iY'tyr;tfllltU l1! ul'lTBfl111 ~1tJ"l t.W u 
. ~ . 

(I'~ fl lfl i 'U fl1 ';j 1 oMI011';i 1~ ll1fl1';i! 11'1 tJ1J! .yj tJ1J l1 u 1 Vi Vi~ ~fl 'VI f) fl fl1';i i 11' fl~l! 'W 'W '11 1l1 iT f) 01Jl1 u 1 Vi "' . "' 
v • 

...:9; ' 'j) ..:::::!) Q 9J GJ <JJ Q.l o .... I.e! ..:::::! 

l"l'Uj1'W tt\91~~l1'U1'Vl !~ti!'Vlfl'Wfl Numerical Evaluation tt~~'il~I01U~ !'l1l1~flf111'VIlfll'J!lJ1ti1Jt'VltJ1J 

'IJU~H~191.tlrucnl?i'uuuu ri1u l1 U'1~~'W"l ~m~u 'il~tlluMu 1~'JU-:jt'1 u~I011llih~1Jfl~tt'U u m-;; 1 11' 
'j} I 'j} I 

fl~tt 'W 'W U 1l1 iJ fl01Jl1U 1fi.W 'W! 1'Utt1Pi~~l1'W,1ll 1 ~ tll'VlfllJfl Numerical Evaluation f1'1:1Jl';i tltt bl'~~~-:j 
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J::i OQI IQI 

1 lJ fldllH'flfl ty !'VIl fl'W 

2 
d QQJ IQ.!9) 

lJfldllJ{I'lfltyflJlfl'W 'W fl(J 

3 

~ 0 Q.l ' QJ 

4 lJfldllJLllfltyflJlfl'WlJlfl 

. 
..::::1 0 Q.l ' Ql ..::::1 

5 lJfldllJ {l'lfl Ulfl1lfl'W lJ lfl'Vl Ll\Pl 
u q 

~ Cl r/ <j) ..::! Q.l 9) .-=:\ 9) ~d 
~l'jHfl 2.4 fll':i1!fl'l1~'H'Hl'H'Wl'Vl'Hofl-'H'W1'Vl'lfl\11'11t1Tii Numerical Evaluation 

"' 
..., oi 

F ~tl~ilW'l'J A B c D E 

A 

B 

c 

D 

E 

F 

fi~U'W'W'l1lJ 

fl1'l!111mJ!lltl'lJU1J1JYio~~ (Pair wise comparison) lH'!mtJ1J!YitJ1J 

mn A nfl'W 1~P~tJll1fll'l!111tJ1J!YitJ1J'HU1~ A fl1Jl1Ul~ B uihw'il1'HU1hi'fi~U'W'W'l~~1Jfl11l.HYlrlty 

ri f) u ~ Yi lJ \11 u 1 fl'1 n ') 'llJ fl ill fi 1 'il dl 'ill'l ill 1111' fl ~ u u u ') ~ ~ 1J fl 1 llJ t1 1 r1 w n 1J l1 U' 1 ~ 1 ~'~ Vi lJ \11 u 
q u 

I '1J I I 

YilJ \ll'W ifl'1m 'llJfl ill fi 1mm'l t1 'l11 m'l ~~P~ilu l 'ilt~ in~'H il\I'H u1Yi~'~ LY'fl\I'Hu 1Yii1 n11:1' 'I ill 'il1'l ill 1 
q 

" . . 
ir 'W l1 u 1Yi t'H 'W ii fl 11lJ -ff1fl' w ni1 nu ~ 1tlfl ~u u u 'l ~~1J fl 11lJ -ff1fl'w rvh l 1'1 !JJ'fllllfl n! 111 tJ1J! Vi t11J u u 

9) d9 cl 9) d 0 ... 14'::1 d 9) d9 
'H'Wl'Vl !'WUfl1 A !Ll'l'i!Uo1 'il\I'Vl1fll'l!1J'lti1J!'Vlt11J'H'Wl'Vl !'WUfl1 B Uo~Ufl1 C 'il'Wfl'l1J'VlflUfl1 

q 

" ~nm'h~1J 'l"!!fllJ~\Illi'fl~uu 'W'l ~~1Jfl1llJtllflty l u 'l11u fl\l!~tJ1fl'W 

'illfli'IUl\1~ 2.4 !rlfl'lllm'l !111 t11J!YitJ1Jl1Ul~uo~ lMfi~U'W'W'l ~~1J 

fl 11lJ -ff1 r1 w 'il 'W m 1J'Vl nriu t1' 1 Yi 1 m11 1 lJ fl::; u u u 'II u '1 u~ ft::; Yf u 1~ l u 1'1111'1 'il 1 nm1 'i 1 lJ nu 'II u '1 
u q <u 
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' " 
YhJ.:JTW 1fl'ltr:il lJ fJ tu ~ 11 'W fll'j 'l.h ~ dJ'W ~Clfll'j 1 ri' fl~U'W 'W l ~~Ufl 11lJ 'tflrlt\)U~ Cl~l1 U Tn~ 'W J l'W 'lJ V.:J 

~ • Cl Q.l ~ 'j/ d Q,l cp..:::! 0 Q.l lqg/Q.I 

'lf'W ~l'W'l.h ~flVU'\JV.:J ~Cl \9l.fl tu CV1 ~1lJll fl ~'j 11'11 'W 1'Yil1 Cl fH! Cl ~ '11 'W 1'YI'J V.:J\911lJ Cll'PIU fl ~ U 'W 'W !\91\9l.:J • 
.d 

\911'J1.:J'YI 2.5 

v.d ' Q.J V-=t 
't'i'W1'fl't'it1fl 't'i'Wl'fi'Hl.:J fl~!!'W'W'a1~ 

;; Q ~ 'J) d dd, 0 Q,l <J) d Q.l j) d 
'll'W \91B'W m'J 11m 1~ 1111 u l'YI'W llfl11ll 'fflfltymn 11u TV1l1 Clfl 11 u l'YI 

'J V.:J~-vill .:J l'W 1fl'1m 'J llfltu~ l'lhml'u 'J ~\9lllfl11ll~\91 ue1~ Vi lfl11~\9lil'W 1 1l11lltl'W Mlfl! ~~~ClBBflll 1 . 
l'W!!'W 11\91 ~Cl~ tll1llflf111flflflt!UU~B\9lfltu ~~ l1lin'il~ tll1911ll!t'W1fl11llfl\9l!!UUJ'W <11~Vl'il'il~Yll 
I ti'Cll9l~'W'YI'W !llmnM1vumJ 111 B !li'ff1m1 tn1\9l~'W 'Vl'W !lltClvn!ll • • 

' " 
5) t'Yifluflm11~\9llJfll1lJ~\91 iJnt~mru~l1m'J11B1r~ ~~i1 

- fl11llfl~'Yiflfl11llfl\91'\JB~ 'fflll'l1fl'Yiflfl'W 1 uYim1u 1f1'1m1llfllli ri 1iJ . . . 
' fll 

" " 
M1 v'\Jv1vm11J~mru 1 ri'tn\9l~"~~u !II 

- 1:;;w;h~nn1:;;\9llJfll1lJ~\91 ~v~!:UiJm1~~ilui1 fll1ll~\91'1JV~1m 

<> ']9JIIj91 .d r.d ollj91 
fl11llfl\91 flflfllll !M !\91:1Jlfl'YI'ff\9l!'Yil'YI'il~'YI1 !\91 . 

" 
- 'illm:ru Cl"m.:Jfn'Yiflfi'Wl'W-vill~l'W1fl'1m1llflrnfh ~f)~·~hvnu . . 

nu1 lll'll'Vlq!Cl~~\91 !II Yllf1111 lU11lJtnn~\9l~m~1tl"l tl'W UCl~~\9lfll1lJ~\9l~~whYi1 l:iJtll l11V 

tilu !11!:U!II l11v 1lit~v1'1l'v~nutihl1mvvvn 1 11-vi'l~'ll'v 1l'Wm~Vfll1lJ~\9l~tilu 111111 ~tr:l'1Yi1m1 
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"' "' 
mii 'l 'IJ'u \91 eJ u iA 'ff:JJl~fl 'l u Vi JJ 'll'W 1ft' 1m 1 JJ 'fl w fi 1 'VI fl 'flu 11 ~ l'i' eJ 'l 

q q 

' "' "' 
'V'I v1 tll:IJ j;l1J'fl11 :IJ 'VI 1 'l ~ ll fi v1nu~u ci1u 1.h ~ fl e1 u 'IJ tl 'l r-~i) \91nw ~ l'i' u u u u 'VI fl~'W 11 JJii'l 'l ,rii:IJ 

q 

r-~i)191fiw ~l'i'uu uu~f'Ymn~hv t~eJ 11J'l ,rlfl191fll'J V191~191nut11uuutril"l 'll eJ'l r-~i)\91fiw ~l'i'u u uu ~'l1l~ 

l ~ 'W t;!11 'ff'J 'J 'fl~ tl fll'J 'ffj' l'l 'ff'J 'J rl 'fl11:1Jfl 191 'l 'W fl l'JtltlflU U ur-~i)\91fi 'ill ~~ij t 11 ~ N U 11 i:l fl"l 'l 111J "1 ~ 

H\91 fl~ 1 <J1111l 1m~ JJ 'ff:JJl~fl'VIfl'fl u 'l u Vi JJ 'l1'W 1ft' 1m 1 JJ 'fl w fi 11l~l'i't~'l11 ri eJ tl'fl11 JJ f1 191 'l ,r L ~ u ~ 'ff'J ~ 
q q 

';l} 

\91'WUUU 

"" "-' "''l I d'l 'j} o 'j} d d 
fl1 'J elel flU 1J1J f-li:l \91 fiW 9'1 11 :IJ'W 11 'VI1fll'J eJ elflU U U 1J 1 fl11 'W 1'VI 'VI i;l ~ 

f I I I ';j} l 

11 u 1Yi1191m1JJ1l1fl11U 1Yiml'fl'lleJ'lf-li)\91fiw ~Yiii'fl~U'W'W'J 1JJ'ff 'l'ff191 ( 1l1fl'llu \91 eJ'W fll'J 1t'fl'J 1~ M11U 1Yi) 
'1.1 q 

11 u 1~ m1 'l '*'l1umil eJ'W t~m'.)fl111~fl11 'l u 1 ~1111-:Jfll'J eJeJflU uu r-~i)\91 fiw ~\911JJ11 u 1~u~ i:l~11 u 1~ 
l ,rfi:IJ'l1'W ift'1fl'J 'J:!Jf.JW fl1 Vl 1ll'JW11111'fffJ~ijJl'W l'J'W~1"1U~ff1:1Jl'Jtl'lJ1:JJ1 'l '*l 'W fll'J elelflUU1J 1~ 

u i:l ~ l'i' t~'lfil ii 'l ii 'loU m-'11 11 u 191l~ JJ'Il e1 'l r-~ i)191 fiw cnl'i' u u uul'.)fl.u' eJ~1v-:il m n'l11' 'fffJ 'l 191 "1m vilfl n 

eJ eJ flU U 1J Jl tl 'l11J 'IJ' 191 tl U .ij eJ fh 11 'W 191.ij eJ l 191.ij el11 lf 'l 111 flfll 'J elel flU U U \911:1J 11 U 1~ U i:l ~ 1 'ff191 'l 191 'IJ' 191 tl U 
q 

.u tltl111 'W 191 ff:IJ 1~flfi:IJ 1J ~ l'i' el'l 'lf1tltl'W 'Utl1 tl'fl11:1J fl191l~ eJ 11J 'l ,r '11191 nu.U eJ tl111 'W 191 'l ,r1 ~ 111 flfi :IJ 'l1'W 

1ft'1m'JJJ'flw fi111Jmmnl'lltl1tl'fl11JJfl191111 eJ'Il .0191.u'eJtltu111'1lt~'lfll'J 'l1191nu.Um'l111u 191 'l ,r 11 JJ1911111~ 
q .., 

' ' " 
ll :IJ 'l1 'W ift'1 fl'J 'J :IJ 'fl 'ill fl 111~ \9i' el'lL11~ ti'W 1'ff191 l 111J Uft1'111:1Jltlel flU UU\911:1J 11 U 1ll U 'W l 111J 1J 'W fli1fll'J 

q q 

' "' 
tiit~fl 'l '*1ff191ui:l~fll'Jt~eJfluuu\911JJ11 u 1Yiu u 11J'I1191nu.u'eJn111u 191'VIfl.u'eJuft'1 YiJJ'l1u ift'1m 'JJJ'flw fi 1 

q q q 

"' ' 
'l u tlfl'hlW~ll1'Wt~'lil 1l'W fli11l~ll1fll'JtltlflUUU1l'W'fl'J1Jl'.)fl11 U1l11191v11J'I1191nu.Um'l111 u 191-u'eJ 'l 191ti:l t1 ~'l 

"' "' "' G Bilfll'J elel flU U U f-.1 i)191 fiw cn'l 111Ju 'W! ff~ 1lff'W ff:IJ U 'J ru'l 'W 'IJ' 'W Jlu fi :IJ'llU ift'1fl'J 'J :IJ 'fl 'ill fl1'ff1:JJ1'J fl 
'1.1 q 
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v 0 

'Utlfll't'i'l!~ : 

' f.!Wrn 
v 

VI '1.! 'Q'l! ( 'lJl 't1) 

.... 
" " " 

I'H'Il:ll! j 'il 'IJ tWU 'W 19Hru U ~ mni n 1J m -:i l i',J' t1 lH'I -:i 1lJ n 1J'fl11 :~..rf'l 'W m -:i 
"' "' "' 

vr \9ll'W 1 ~ ~ lt!ll"l ! 'VlfltJ flf)l') u'li .:j.,j''W 'YJl.:j !f!'') fj~ fl'il fi11:J.J¥1 \Plb'l'~ 1-:j b'f')') rl!!l:'l:::fl11lJ b'l'1lJl'H) 'l 'W fll') 
I I I i.l !J} 3J 

YI1~1'W 'IJtJ.:jfi:J.J.:j1'W!!l:'l::: ~l:'lfi !~f1Joi'£J'lf'W::: 9f .:j~J:'lfi !~f 1J 'l u .,Ju \91 tJ'WU~'W tl~fl1Jfi11:J.Jb'I'1:J.J1-:i ll 1 u fl1-:i 

0 d d 31 31 Q.l 'J} ~ ' 'J} rl 3) ~ 
m~ 1'W 'VI 1 fl £11'\J tJ.:j \9ltl~ mrWfl11m u 1:'1::; !'VI fi'W fl tl£11~ fl11~"1 'l u nu tl ':i::: £Jfl\9l 'l 'lfl u 'IJ'W \91 ti'W 'Uti .:j m':i 

<u q 

" 
'VI \PI b'l'tl1J!! l:'l:::fl1 ') .w b'l''il 111 \PI £Jih 1 £!1:'1::: !~£1\Pl ~ ~.u 

<u 

" " 
- mm1i1'W'IJtJ.:j1J1ir'Vlul:'l:::tJ\9lb'l'1'11m':i:J.J m-:i 'l i'ml9l':i1i1'W~'Wff1'Wir'W 

~ q ~ 

~11 ~ml' tJ.:j!~ £J'W ~ 1b'I'~P~ul:'l:::m':i t'h I tl'l i'! ~tl ci1.:j~ ~ b'I'\Plu 1:'1:::!'11 m::: b'I':J.J~b'I'IPI 
<u q q q 

' " " 
- m-:i'Yr \9lJ u 111 u 1'Viul:'l::: m~!~tlfl 'il1n.,Ju tl-:i::: dJu ~l:'lfi11:J.J ¥1 \PI!! 1:'1 ::;.,] u 

" ' ' 
'VI 1Plb'l't~1J.Wb'l''ilu u !':i1t~Vl'l9llu 111 u 1'¥lu1:'1::: m~~~t~nm'Vl1~!~t~nt~ m£1"1 m~ ~~m.J 1m1tl~ £J1J!'Yi£J1Jl11 

<u 
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ll)• "'1~3/<i="' .J"' """' =• ~ 
!lJ'I-HHJfH'l1~'11'HH1J 'U 'U ti!'Yl 'il 'il ':i ~tl'HJ~fl':i ~ l \PI tl1 '11 ':i tll'VHJ~ fl11lJfi\Pl11'il~ llJ'U 

- l'l'u'Yl'UlJ 'il'ilU'U 1 u fll':i t b'I''U m~tl1n1JI'l'u 'Yl'U l'l't~~ a '111 'il --.ht1j'U ~ -:J~ . . . 
" 

tflu'll1 -:J !Jl u1! 1hJBu~!li1 'lftflurwtl~fll':ilJtl~ 11:1n 1utd~rvhiru 
"' -·1 "' "' ,;:l1 - fll':i l b'I''W till 'W ~ 'illtl'YllJ-:Jl'W ll'U'llntl':i lJlb'I''W till 'W~ 'illtl 'YllJ -:Jl'Wl u 'W 

" <V 9) j} 9 I <l.J Q.J Q..l 

'Yl-:!'11lJ\Pl 'il~~ti-:Jl'Ul! 'il-:JltiUl:l~'lf\Pll'il'Wtl~'Yl\Pl':i\Pl 

" ' 
- nn u llfl'1 m ':i lJ fl w -rh 1 1hh ~ t~nl91' tll':i 1h ~t~nl9l'ir u wn t1 lJ 1 u . . . 

d d I 3} & 1 3/ 3/ 1 I d 0 II) ... 11 9) Cl.l .<::::ll Q.l ~ .-=:! 

'Uti'Ul'U~li:ltl"llb'l'tltlti'WUI:l~~tl-:!fl'tllll '11l'Ul 'iltlti'W'Yl'il~'Wl !U 'lftl'UI"ll:l~fltuCVl fll':ilJfll':ill~UI"l'W 

t~ ci1-:J 1 t~lJflt~'U rit~u ~'il~tu~ t~u u u1:1-:J fllllJ~ 1P1 

~ t! d'J,I <l.J q Q.l " 

2.1.9 'J!i'l'H~'t'ltHllUfll':iWVI'JtJ SWOT Analysis ('W'W'Yltll '11~1'1-p~':i Ul:l~tu':i-:Jfl 

'11~l'U1~':i' 2545) • • 

d rl & I 'J/~ o d I ")) 9 
b'l'f:l1'W tll':i tu 'U ti-:J ti-:J'fl tl':i "!$-:! 'il~ 'lfltll"llJ':i '1111 tll'l1 'U \PI 'il\Pl U 'U-:!Ul:l~ 'il\Pl tlti'W 'illtlb'l' flWIU l\Pll:l tllJ.flltl ! 'W "' . . 

' " 
1 tlfllb'I'Ul:l~ t1U b'l'':i 1 fl'illtlb'l'fll'Y'IU l\Pl~tlllfllti'W t1t1 ~l:lti\Pl 'il'W l"ll:lm ~'Yl'UYiiJrl'ntlfll'Y'I 'illtllJ'il;ij' m 11 riTw . 

... f Q I r/ .d.. d I 1 
Ul:l~u':i~!lJ'Wllti-:J'fltl':ilJ~\PIU'U-:J (Strengths) ~\Pltlti'W (Weakens) tlfllff (Opportunities) lll:l~ 

-I ' liJ .,; .d o liJ -1'1 "''l o "' "' ' liJ _I 
tlub'l'':i':i'fl (Threats) tltll-:J !':i!'Y'Iti'Yl'il~'Ul !U !'lf !'Wfll':ill-:JllH'WUl:l~fll'I1'W\Pltll:lti'Yl1i'Utl~ti-:J'fltl':i~tl !U • • 

SWOT lJl'illtll'llvtlflllllB-:!tlf.lll 4 l'll'illtlflT:h Strengths Weaknesses 

" Opportunities Ul:l~ Threats 1~P~t~ihltil:l~!~ti\PIBtlll':iVtl IP!-:Ju 

"" <i dl <I 1 <I .d,;:ll 
Strengths fltl ~\Plll'U-:J '11lJltlfi-:J fl11lJb'l'llJl':ifiUl:l~b'l'm'Wfll':ituflltl 'Wti-:J'fltl':i'Yl!u'W 

.J <I o 1"'-1 1 "'1 o .,; "" _I "'"" "'~ 1Jltl 9$-:!tl-:!'fltl':ib'l'llJl':ifi'WllJl 'lfU':i~ tl'lf'W 'Wfll':i'Yll-:!l'W!'Y'Iti'U':i':il:ll~fiU':i~b'l'~fl'l1':itl'l1lJltlfl,:j fll':i . . 
~hiJu,:numtl 1 'W~ti-:Jflmth !Jl~ 
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. " "~'i "'~~"' " """'~• qv 
Opportunities fit! ttlf1Tff '111Jltlm IJ111ltiU(l~'ffm'Wm'HIHllti'W tlf1'Ylttltltll'W1tl t '11 

mnh.nu 'Uti~ t~.:u-1 m u n (ll~tl'th ~ 'tl ~ fl'H ~ t1 mn vo~ 'tl fll'Vl tn~ ti' mJ m ti'W tlfl~ t flu U':i ~ ttl'lfU ~ t1 • • 
0 ~ " fll':i ~l!'U 'U fll':i '\.1 tl,HNfl m 

Threats ;ieeUff':i':ifl mnvo~ il1l~tJU(l~ffm'U fll':iWflltJ'W tlf1~<U'~'U11~f11':i • 

~ rl cl Cl tl .<::::!), r.l9) oC:I, ... 1 Q.l tl 
fll':i1!fl':i1~'11 !'VI11!1J'Yl':if1CJ1 (TOWS Matrix) 'illflfll':i 1!m 1~ '11 'Utllq!(l! 'If~ 11 ':i ~ 'ilfl'l:l 

(Empirical Studies) 1~vm':ihi't,Jrtmmu(l~~1J~'I11':iU':i~!ll'WU':i~!~'WSWOT ~r:hfl'ty mnl~U~'U 

~'Ylli fl'l ff~{~~fl1':i ~,m! u 11 'il ~mhfl' ty~oH1tJ(l ~ '11 ~ eJ'll ~~~~tiel.! (l~ 1 ~ m n~ tr~ fll':i Vl~ n in q \91 'ill m1 v 

flflmll'l littl'U 1 emff 'H~tl i .ff'il~u~~offeu 1 emff 1~vVi'ill':itlllU':i~!~l.!SWOT ~J;flfltu 1~vmr1v 
q • u 

. 
.at ..e:,. " " = d 

Vll'Hnl 2.7 fll'l1!fi'Jl~'I1!'Yll1!1J'Yl'Jf1CJ1 (TOWS Matrix) 

Strength Weakness 

Opportunity s-o strategies W -0 strategies 

Threat S-T strategies W-T strategies 

= t1 ~ o ~I ~ ~ ~~ d.cl 
fll':i1!m1~'11 SWOT 'H':itlfll':i'Yll SWOT Analysis !IJ'W!'Ylfi'Ufl'l1':itl11ifll':i'Yl!1'J'U 

_I 1 r~, Q.l rl ~I ' ' ~ o ,9) ' rl d<V 31 
11':i ~ tJ'lf'U \91 e fll':i'Vl WJ 'U ltl~ fl m t 11'U em~ mn nm&fltl 'Yll '11 'Yl ':i 1U11tl~ fl m llfffltJfll'Vllllfl 'U e v 

t'i1v~'l~ 1~tJVi'ill'lWl'illfl~~u~~ (Strengths) tm~~~tltl'U (Weakness) ~~~~u~~u(l;:::~~eie'Uiol~nrin 

i 9)d • " "" liJ 91 ,;~ d,; IIJ"' liJ"' ,;~1 • ,; 
'ii~Uff~~ '11!'11'W1ltl~flmlJeJ;::: !':i1Jl~'Yl!1J'W'ii~U'U~'Ylfl1':ifl~ 11 !!(l~eJ;::: !':iUN'Yl!IJ'W'il~tltl'W'Ylfl1':i . . 

" . 
1H'uuH i li~~'W -ff1u m':iitrt ·n;:::~il 'il ~tJJllti'W ene~fl'm91~rt1Uflll 1li1 ~ 1 ~tiTI'ill':i w l'illfl 1 emff • • 
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2.2.1 1v.Q~uffi~·h.~m'l~mntA1mN (tl~rn fflJl'lf.JtJI'i' uiJ:::i~PJJm n~m1:11, 2544) 
' ' ' 'j) ' 

ll'l 71 fl ~ <ll n ff1'U 1 ~ u ~ 1 u '11 ~ t1 m 1:u 1 ri 1u riB ri H 'H i1 ~ l'i:uu 1:16Yi 1~ u 1 ~ u lfl 71 fl~ :iJ fl • 

1 ~ v l i'1~ t1 ~hJ 'ill n11111J 'lfl~ ~ iJ fl til u VI eJ~ ~ u mu tJ1 nJ 1 ~ u 1ft'~ ff~ N 1 ~ u ll'l ~ fl~ <ll n ff1'U 
q ~ ~ q 

1h::::!fll'l~l~ "l !~mirJi1~m1:u1~l u fl11Yilll'l~fl~<llm:ll'U i11~ll'illflfll'J 'l i'1~ Q~'lJ 'illfl1l 'J1ll'lfl~~iJ 
~n'l:lw::::l~'Wlml~urff'u 1"lfu 1m1n6 'H11vm:::'il~ nn lllffl'UffB~'ll~nuBril~~lv "l 1~vu'l'l'lJ 

"' 
!JJ~B~utJntJ1~t~mv t"lfu nwt'h lm1n6'H11V lllffl'Ul~'Ufll'lf'U:::~lV "l flVN 19l::::n~l m::::'ill~ ih 

"' . 

tl'l~fl~Umfl~eJ~ 'l i'~f-li:ll91~1ml'l~fl~<llmun::::t'l'lfl1 u 1 nvffirv 'l mJt"hulU'I'l'U~ nnYiltl'l~5~<llnmu 

1 ~V~1l tJ iJ fl'J'J lJ 1~ 'l 'U fl11 ffl'Ulln:::: nJ!l'lJ'lJI'l~lVI'li1~nlJ!~'U{hlJ 'l 'HtU u~l i'1191tl~'lJ!!\9lfl~l~fl'U 
"' " . 

"l !tJ 

'U'U 'lJ1l1 'J :JJ! u vmJ 'J ::::ti"'W ::jf119ll'l11lll ~ u 5 ri'll fl~ Hl'l 'Ull~ n:::: VI 5~ ~u 
"' "' 

I JJ'!N1 ~u 119lt~~'lJ 'iJ1nn1 'j :u 'lf1~ ~iil'l w ff:u1l~ 1 'H :u 1:::: ff:u ~ 'il:::: u 1:u 1u tJ 'j 1 tJ t ~ u 1ft'~ 
q q cu 'I 

rl1'H f 'lJ Yi lll'l ~ eJ~ <ll fl ff1'U mn ~ ff~ tl'l ~ eJ~ <ll flff1 u I u! N~ ~ 1 ~ u ll'l ~5~ <ll nmu ~iJ v:u 'l i'u n:::: f-li:l \91 nu • 
~ ' 

ui"'i 'Hmv 1 ufliiml'ltm ivm m::::1.h ::::tl'lf1'1 'l'lvtT u 1~'H mv'Wuniil'lw m.nJ~mm:::: ff:ufi 'il::::u l:JJlYil "' . . 
tl'l ~ fl~ <llnm uun:::: iim:::: 'illVeJ ri'l u '1'1 flflll'l'll5nJ 'J ::::t'l'lf1' lN~ u llllYiltl'l~ 5~ <ll flffl'U ~~~ii'Hn 1viu £ 

"' q • 

!~uri lN\91~ !viilb!fl lH'J1f1 !vlt'iv:::: l~'U~'U lN~ell'n1W lU'lflJ~'Hd~ Bamboo saspp.'l'U1~ft Palm 

l~'Uf15 rl1~'U bJ~Un::::l~'UU~5~ "l iJ'HmV'lflJ~ u~n::::'lfiJ~iJf.]W ffllll~mm::::ffll~'il::::Ullll 'l i'vh 

ll'l~5~<llnmuu\9lfl~1~nu !tJ t"lfu 

lN\91~ (D.asper) l~'UlN'l'WfffJn Dendrocalamus iJv:utJ~nnu'luml'lflnH 1~v 

m i"'l:::: ~ <ll~'H 1~ u 'J 1 ~u 1J'1 u n n numn ~~u lH'll'U 1~ 'l m:u rl1~u iJ rff'u vi1uf1'u 6nm~ u 'J::::mw 
q cu u cu 

6-12l"l$'U~lll\9l'J !JJiJMul:utJ~fl~V11tJ1::::lllw 20 l"l$'U~llll911il'l'W~t.tiimv'll11ft'~'lJl'l'll iJ'llw~n "l 

Bri~1tU'llfl~rll iiMmviuu t"lfutNI9l~'Hu5 ivl191~~1 lN~~t:tiv1lHI9l~'Hu t~u~u mJ5'li' "' . "' 

~ ' 

lNiln'fl (B.flaxuosa) flV'l'Wn'fln Bambusa lN'lflJ~UiJeJrili'1lUUn::::iimn'luml'l 
q cu q cu 

"" ~ II) ' 'l '"" "' ' ol "' _, 1 'U v 1ft'~ llJ u ! N 'U u 1 ~ ff ~ 'H ru :u 1ft' u m u f1''U v n n 1 ~ 'U eJ ~ ~ u 1J 'J:::: m w 
"' " "' 
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' y 

7-10 tCJf'W~ll:JJ~'i 1Mfl~!'J1Tth~mw 4-10 tCJf'W9lt:JJ~'i u1nw~fliin-:~mijfl'W 'H'Wl:JJ ih~'WtUfl'H'Wl 

'Vl'W'Vll'W~ t~.Yhii'-:~~luiunnnml~H t'lfu ii'-:~~l'W'Vllff ii'-:~~lumullu .. 

fll fll'W 

' ' " "" "" ~ 1,6'1 QJ Ill '1:111' "" <I'd 2.2.2 tfi'HHliB'YI!'lHlHll'Hlfltll'IHlHf.l (1\Jrltl mp11W, 2541) 

m1Yi1tfl~fl~<ilmnu 1uhitrlu M'~t:Jm':i:JJ~'W~l'W iu11w mh~11d ~~Yi1ilu'Vle~ 
I I I I 'JJ I 'j} I 'j} 

nu m ~l'W l'W t fl! e-:~ijeVI i ~Yiltfl! e~ <il nmu ~t ~'W t fl! e-:~ijuYfu ~ 1w.W tt-:~ I :J fi~u VJGJf11~ l'W iJ n Vi 1.Uu 

'I~ II)~ ' 
! 'IHfl-:1 !~!tfl 

iJ~ tfl ~ fl-:Jijfll:Yll'l f 1J!t 11n 11 1~ t:1~1J 'illfl1i ':i ':i :JJGJfl ~ lJ lt rJu 1~1Wffll1 f ufi lt fl ~ fl-:! .ij fl .. . . 
' ' " mu ii~Vii~nm11111trluii~manmil tueun1~ ii 2 GJfiJ~ ;Jeii~rllMfu~,hur~~l'l~ irm~uii~'ll'Wl~ 

imy nu'H'Wl t'lfu ii~ i~M!eii~vi~ i'*l'l~tm~P-h1u1H 1111rm!e!U'~u "1 ~ioMYiltfl~e-:~<ilmnui11' 

JJ'll'W1~~1:JJ~e-:~m1neu~'il~th 111 mm <iln t~u~enM!m~unful9ie11l 
G G ,I 'J~O <v II) <v d "> "" G 

tl'lrtfll'llll\01 tl'lrtflurtltJUl'lrtlJ !6Jf~ll111J t'ill~ !GJf ~~ U-:1~ lJ 2 GJf'W~ flfl!'Hrtfl 

... 1 .ci'V o 31 ll}~ q3/o v 11] ~ Q.J o 'J) cl '11 t ~ d 
l'llll~urtltt!tl'lrt:JJ :JJ~l:JJ'Vl1~1tl !ll !6Jf~ll111J !GJfl'l':iflU~~ llfl'Vl1~1ti!'Hrtflfll'W':ilJl1':iflC)frt1~ 

1t:1<ilmtt1'W ~u11mtti 11'uMrt:JJ 'HI GJf'H!eu-:~~tfl~e-:~<iln~l'Wt~fl~fltJl11lttY-Jfli m -:~~~1~ Y-Jfl'llflU'H!e .. .. 

"'IIJIIJ~'I~:ll "''I~ ,j"' ,j~ "'1 ~q~d 
t'ill~M':ifl !'If t:JJ !l'ltu'Wt :JJfl t'lft'ill~ttme-:~'ilfl~l'Wtllfl~fl-:Jfll':ifjfl'H11tlt~':i:JJ m~~11~ tl'IU'll~m~ 

i~tt~nEJw~'\Je~manMmn ~~u~~~ium'W~ 2.5 (n) 

~:JJ !U' tfl~e-:~ije~lt~u ium1Yi1tfl~e-:~<iln~1u 11l'i1~fl~ltt~mt111lul9iii'llu1~ .. 
Gj I 0 '3) lfJ 'J) .J cl I 11] 'J)~ Q.J lfl 'j} I I lfJ 'J) 1::1 'J) d 

!'Ht1Jttrt~'V1Wl1tt t:JJt'Wfltt'll~ tGJf'W t:JJ'If~'lf'W t:JJ:JJ~m unu t:JJ:JJ~'lll:JJ fi:JJ'il~lGJf'H'WU 
-1 "' ,j ~ ' 'I~ d ~ ~ -1 ,j 
ulflfil'lf'W~'ilfl~l'Wt'Wflt'lll'llfl1J t'lf'W t'lf'H'W1J'lltJUm~u~ ~~m1 m~'ill~ 'llW~t'lll'llflUulm'WflY-lfl . .. 
'H11tt~"lmui11'mJu ~-:~u~~~ium'W~ 2.5 ('ll) 
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(fl) ('U) 

,J cl "'Ill"' "' ill'Yffl 2.5 (fl) !'11r;Jfl'Vi1Jl~ ('U) fllJ Ill ('ff'U'Y11 !fl~'ff'UT1~, 2552) . . . 

" . . 
m1 'ffl'U! 11 'U .U 'U ~-u'U ~hfl'w 1 'U m1 YJl! fl1 -u~ .0 fl 'ffl'U 1 m.Jlhl~ tl~ u Vi u th nJ u K:~ll 1 

u • ., 

" 'ffl'U!11'W~U'YlHI?il~ 'l fl11ll1n1'Wfl11'ffl'U!!ti~-u-um1I'UuUUI?il~ 'l il'1'~~ij 
" . . 

m tJ .U ~ 111 'U 11i m 1m 'U u u u .vi 'U ;n 'U Vi ui m ri Vi 'ff ~ i:l fl EJ w ~ 'U -u ~ m v.U ~! 11 'U m 1 - . 
" 'ff.f1 ~u 1 ~ v~ 1 ~'Vi -:h~ ~ r)fll'1' 1vm 1 .u~ n'U t 11 'U 1 ull lJ "U 1m~ 'Vi -:h ~ u 'U 1~ ~ nu u 'U 1'U -u'U 1 ~~ -un ~'U 'Vi 1 -u ., . 

'J} 'J/ I r 

~-unu 'U 11'1 ~ 'Vi 1 -u~ -un~'W 'ff-u~ 'U~ nu~-unu 'U 1WJ'U 1 ~tltlfl~'U!'ff'U ww ~'li:1m 1 -u.U~r;J~! ~'U 'Vi u ~ 
'ffi:lun'U i u-uch~~i1t~nil mt~'Vii!~ 'illflmt~'Vii!~ ii'1''W~'W lll1!1I'Wmtl'fffl~ mtJ'fflll ur;J~mti~'U'l~ 

" c'J~fl~ f nEJ 1'i:lnEJ w~ m1 'ffB~Hr;J~ m1.U~n'Ut'lf'Ut~ll ul?i1 ~!~'U~-un1 'WH'W11'l~ur;J~u 'W 1'U fl'U mnni1 

'Virt~!~'U !W~'ffB~.u~n'U 1'11''ffi:lu iu'ffi:lU1Jl!0~!1I'Wmtl'ffB~ (;ll(J'ffl:IJU(;l~(;ll(J~'U 'l Dfllllfl mtJ.U~ 

. " 
mtJ'YlWJ~ t11'W11i 'ffl'Wll1 ~~Bfl'ff-u~.U~n'U !'Uu'U1'Yl!!tl~ (Diagonal) hiiirtY'U\91~ 

Ur;J ~! ~'U'U B'U! 'Vi :ij B'U !;ll tJ.U ~ u\?i 'il ~ 'ffl'U .U~n'U~ l:IJU 'U 1'Yl!W~! 11'W 'Vi fl! 'Vi~ ti:IJ 
I I 'j) 'J} 

l?iBt~-ulln'W iut1-ut~ 'lflti'1vn~H~ mt~'lfu~i1~~:1Jnm'W 1'111~ t'lf'W mtJ~l!'li~ mtJ'lf~r;JBll mmn~~ 
" . 

!1?i1 ur;J~mm"U !;l1mv'lfu~i1:i!n1~'ffl'Ufll'lf'U~ 1 u'i ~ t'lf'U !'li~ 'lf~r;JB:IJ '111B 1~m'Uu1~n-uunumve'U 

! 'lf'U 'ffl'U! 11 'U ri1'U 1J 'U 'U'U~'Vi lJ1fl'Vi 1 mr 1rill!'Yl1 1~ 'fflll11 tl 'ffl'U m ~ 'illtl B'U fl 'ill fl ft'U Vfl m~, 1'1'~ ri B'U ~ . ., 

1l~m'WmtJ.U~'V11-umtJ~'UU1~n-uut11'Wri1'W~'U 'l 'UB~!fl~-u~.Unm'WI?iB iu ~~ 1'Wm'Vl~ 2.6 ('U) 

mti'U~'Vi 1m1n !1I'U fl11 'ffl'U ~1 ~nui''ff~~ i~'ff11J11 tlfl~1 u-udi 1'1'1'1' 1t11'11!B~ !'li'U . "' ., 
" '1111tJ ol'Wi'ltnl uB N'n~u'lf11 i''ff~mci1i1 191'-u~m'UI'1'1vm1'U~'I11m1n il'1'uri m1ilm1I'Ut~'Uuti'1 • 

cl <I "'<V"" <V ?t .t 9"'111"'.1 "' "" 'U~!1l'U1~m~'illti'Uflfl'illfi~'Utlflm~ umtlfl!'lfflllfl'U!U'U'lf'U 'l m ~~~1J'YlH~lll~B~fl11 'Vi1fl'ffl'U 
. " . 

1~v1 ~1'ff~il'Wt11'W 1m ~ri-u'W t!J;)'1iln'l11-um'U~'Wv~ 1fl1 ~mciTw'W 1'11't11'W1U'Yl1 ~~l:IJ 1flHVi'ff1'1~ . ., 



11Wt'-~11 rt.LJ ~LrtU1~mR,Ul1(!%l t,fbhfb 11Lrtl t1 lo t'L~11~t'G)t11 t,rG(!~~Librt~ ~ [J,ULI1f1~LJI!lr-uum~ 
' ' " 

LlALArtUUlJl!lU11n.1 11LJJUI1t'G~l<b1 Ll'-11U1~11U!11l'-UWt'~ rtLNJLJJ~IJ.111bllA11lA~1 ![,1 !{1 GMY IPIJIP GJJY o:=" .-b I::' ro f'. ~ rr. , ('0 lf>Lur>bf66ip f' 

11LibG~Uf1Gn.Ul1~11ibllJU11~1Ul111Ll'-UG~UUG/!'1~l,UU 11f!o1 11l'-~f1GU~~f1Ul1Lrt IPIJIP Gfb rtlf:L UG/!;1 

11Ll'-Uib1 t'Gl!\~11Jbf1LIJU11LJJUI1t'GW1~L~Ml 11l'-~11LJJUI1t'GW1LlAUUt-Gn.UU11l'-f1~W111 U Ln.! rr;b (6 1;:7 ('0 f' (6 ft) if' 0 6(6lrt tf, 

Ul1 UULGYrtt'-W,(;tt'Q11LA ~ 11l<b t'-~11t'-L~Ut'_\p11L.LJU~t'G~l<b111L.LJ~LU~~rt~WULI1UG 11 

(Z5SZ: '~un,.\J~UY ~LAM..\J) I=> 

~~JJ~f1LIJ (t') ~fWLIJ (L<b) t'f111LAI1LIJ (n,) ~,(,611LIJ (U) ~~~~11LJJU]<UU11l,~l,~I1LIJ~l'-IJ 9'Z ~Mll! 
' ' 

(t') ( l.<b) 

(t') 9'Z ~MLLJ11l,t'_\p (!~G~f1,ttMUL<b1~t'~Libf\t-G~l.<!m~111l1Lrtt;t'-M 

G~Urt~UG~11QmLJJUGl!\fl,k!1Jbl,lAt'Lf1 11~~JJGf1f11mLJJUU lo t'Ll!ll'-l!l.IJfb~11QKLJ:M~rtf1l, 11LIJf1l, F?" (6 ~ fEi j:::l' ,f" o:::. •? ro ~ If, 

IJLI!lf1 1 11l'-~ 111Jlt'Gf1.11LJJ UU 11ib1 M.lJt'GlA~IJl!\1111 1 LrtM.U~GlAf1JJLAM.I':l11f1f111~1JlmL.LJ~ t-Gn.UUt'Gl!l 6 (6 I I ~ (6 I b 11) F?"f' (6 {1) 

rtll'-l.<b rtll!\11[1, 11L.lJU rt 11lAlJ1 ~ ~ fb11LIJ 111!\t'G n, ~ LUt' Gl!lrtll'-l<bf1Ut'GIJL<b~G.lJ U b t-Gmn..[ fl,~~ ~ fb ~l<b~I1LA f' ro ,i tF. rl) t1i t1i f'? I;::. 1:;:;>' F 

rtl.lJ~ t-Gn. UU t'G)ilrtll l<bf1l!r G 11~ l'-~11L l!l111'::111f1f1 11(!ft~ ~ rtl.lJ UU 11~1 ~~.lJ gnLIJ 
~ ' 

(L<b) 9'Z: ~Mll%111, t'_\p UUt;G~rtll!lt' ~LAfb~(!~~b t'G~l<b1~11!6LLJrt~ml1 11l!f1l'-~ 

Lfl.mib~IJI!lm ~l<b l t'Ll'-U~ ~rtGibmM~G.lJl'-IJ!m.lJmQ1U 11LALU'!IJ rtlf1ib 1 t'l1l'-IJ11 11GUrtl.lJ~I1 UUt'Gl!llA (6 ;-I I f" I"D t6 (I) ~ l't)F "=" t(6bf9(t) I t6f' 

~11JbLU'fb~rbll!lt'Wl111;1Lk\o~~~~G~Uf1Ll'-Ut'Wl~bN~)i\~11 LU'1!;!11Lp11L.lJU]<t'G~l.<!mL.lJUU 11f!o111~ 
' ~ 

9£ 

'-
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!ll'W!r~~-eN>U'mn'W~ihu'Y11-:J1i11:t.Jfl1'il'W~~'W1m!ll'W!fl~-eN>U'mn'W~ihu'Y11-:J{Y1tH1:wum~iil:l1fl'i:l1tJ 
~ ~ 

'i:l~!ermu1~ru \91 11 'il 'il'l!'Wii~tlmmme:~~'W fl11Jt1~1tl ~t1\911J'lf11:1JlYJ1!fl~e:J~ ~f1{Yl'W U'i ~!fi'Yl~l.:J "1 
Q ~ Q 

mnm t1 1 fltiU'i~ vnl91' 1 U'Yl H 1 ~ {11ti.:J 1:um:u fi11:UI9i'e:~~m'i i 'U fll'i 'l oM{Ye:Jtl ! fl ~eN~ f1{Yl'W ~~! ~'W 
Q "' 

!fl~ e:~~ :Ue:~!fl~ e:~~ 1 oM~:u 'U'l-l 6~f'IU'i ~~1-l ~ ff~ 1~{111 fl'~u 'illt11\9lf1 ~1J~'W 11 1\.1! vh~ 'il~l11 '1 ~1 'W Vle:~~g'U 
Q .. Q 

, "' QJ ,I '1 "' QJ 'JJ '1 '1"' ..,; "' ~ QJ 

\911~ "1 U'i:l1'V'lW~'U 1~ 1JU 1J1J ! l1 m m~{Y:u t11Jfl11:tJ\9leNfll1 ! 'W nn ! 'lf{Ye:Jtl! 1 e:~vm 'il1t1 e:Jfl\91 'il'W 1J 'il ~1J'U 

~~Ju !fl~e:J~>U't1{11'U~YJ1~'W 'l'Wmfl~l~ "1 'lle:J~ '1 'Yltl~~ii~UU1J1JU'i:l::ah~ ltl'lftA'l oMffe:Jtl!!\91t1\911~fl'U 
mh~tl1ff'W 1 'ilt~ 

2.3.1 -:Jlu1<0tJ~~~rnfl'mr~~M<O'ntrl'W,~N . . 
Q.l d Q.l cl 0 ~Q.I ~ ..:::9 Q.l ~ Q.l 

'lf:IJ'U1ty 'lJ\911 !1ti~'V'l'W 1i (2548) 'Yllfll) 1'ilti!'J e:J~f111fl't11-J 1U'i:l~'V'lWI'Ul!fl1 e:J'J 'ilt1ffl'W 

HttHU) ~!f) 'Yl'IJ)'j 'ilihu en tY1l1 f 'IJ 1i) f) 'il ffU 1 JJ1\9lf1U) ~ {1 ~fl'rrl eJ eJ eJ t1U 'IJ 'IJ u '1:1~~ WI 'U 1! fl ~ eJ 'J .u f) {11'W '1 ~ 
Q Q Q 

tHU1~!fi'Ylm 1 11fiw enrl1t1 i''IJ 1i 1 n'il{YU1 !!'1:1~ ff:u:u~~ 1'W m1i>U't1 ~e:~ 'IJ1Hnw en!r~ ~ e:~~ >U'nmu t~tH 
'I q .,g <t 

~~WI'Ul~'W 1 mJ\91HI'I1:1J:IJli'IH1'WNill'lfituen'lf:tJ'lf'W U1~!fi'Y1Nill'lfiwen.Unm'W '1~'1H (llN'lL 40/2546) 
.. Q 

'il1m1u 1>U't~'V'l'IJ -h 1) 1 uu 1J1J!fl~ e:~~ .U nff1'W '1~iHu 1 ~!fl 'Y11J11 11il wen rl1t1f 1J 
"' Q 

" 
1i1fl'il{lth lfiHff~H'IJ11'ilJltuen!lJ'inU'Y1Hf1l~'Ue:Jt1~1'W1~~ f1UNill'l!lJ'WU'IJ1J 2 ~'U ~e:J 

q q <u d,!l 

1m ~{1'~1~l1~nm1~~1u1Jn'ilfiwen ~n£Jw~ 1m~ff~N!ll'Wu1J'IJJ.i~ ~n£Jw~ 1u-:i ~mu~1vmv~fl 
~ Q "' 

u~'~~ ~iimflmtJn'i:llln~w1mhu 1fi'~ri1u~1u'Un'ililwen{1'1umtJ{le:J~ rJfl~1tJm1~'Wl111tJ iir~1111 
~ Q . . " 

!!~ ~!! H 2) 1r11'-o ~ >U' f1 {1'1 'W i ~lHU 'J ~ !fl Y1 'IJ 'J l'il il w. en tY1Wi' 'IJ1i 'J n 'il {llh ~~WI 'W 1 ~ 'W huJ lJ 
Q Q 

U1~il'Y1!l fll'V'li'IH\911llll11'11~1'W Nill'lfituen'lflJ'lf'W Nili'I>U'f1ff1'W i:D'iN (llN'lf. 40/2546)mi'l u1~~1J~ 
~ Q ~ 

:I.Jlf) 

" . . 
i'IJ!:l6 ~ff'Jl)W (2532) f1~11'h !fl1e:~~>U'f1{1'1'W1'Wfllflflff1'W !rl'W!fl1e:J~:iie:J 

'" Q 
t I j/ I 

!fl1 e:~~ 1 ~1 'U m1~11 ~:)}11'1 11 'il~U'UYJ1e:J~l1mt1Vle:J~O'UJJll~~!ll'U m:i}'V'l1flt11'11 ~ul:l~m:i}'V'l1 e:~~ 'il1f1f111 
I I 'JI 'j} 'j} 

l11 i 'i'Vl1'U 1!r~1e:~~ >U'nff1'W 'lle:J~'lf11Bffl'W ff1'Ull1mllwr~1e:~~.Un{1'1'U '1~iH'fl ~il'U ~~u~m'lf'W~ 1 ri~11 
. " . 

L t1 ucnm ~ 'IJ~\91~ n~ 1 ~"~ rte:Jfl 'il'U!r~1 e:~~ .U1J ffl'l'hl1 1 fl mr~1 e:~~ .Unm'W iir~ 11llifm;l''U.fin1Jm:i}'V'lm1 ~1'U 
Q 

I J t 'j) 

'l'Um:i}'V'lu1~~11'U!'Ji'U Lr~1e:~~>U'nff1'W'Yi'l~1'Wm111'W~1tl f111'Yle:J~1 f111!~v~il1ll !ll'WI9i''U 

ff~t11 fflJ'YlfiU~ Urt~~WI'Ul n~m'l-J1 (2544) !fl~e:J~.Unm'U!1'l'U~1'WMI'If1f1l)lJ 
Q Q Q 

I I 'j} I J J I 

Ln1u rie:~~1~t1 i1 ~l111'U 1-l 6V11~'U!ll'W !r~1 e:~~:Umr~1 m 1 ~ 1 flt11 ~11'1f1~'1J 'il1f11i 11ll'lf1~'Yiiie:~~1 'WYle:J~o'W 
Q Q "' 

muU11U!ll'W 1{1'flff~1~!ll'W!fl~ o~.Unm'U U1~!fi'Vl~l~ "1 i~n~11~~m 1111~1 'U m1 VJ1!fl ~ o~.U nffl'W '" . 
11!~:U'il1f1m11~11'1f1~1J'il1f11i111J'lfl~~n~n£Jw~!ll'Wm1! ll'Wrff''W !'li'W Lmir:lo l111tlm ~'ilfl nn 

Q ~ 
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lJ1rt'TiHYtl~'li~f1tw~1~~1t1 "]1~mm1Jiti~P1'tl~UU':i~Ul~Qt~tl t'lf'W flWW1 tmi~iJ '11l1tllJ1'ff1'\.H~'W 
I I 31 0 31 'I 31 31 ~ ,j "' 

m"lfu::::~1£J "l m.m ~::::m1 m::::'il1~ uwtunn m::::~~ lJ1l'JlJ !'11!tlJ'Wttm'ff1'WtlJ'Wt'fftl'11';Jtlfl1'lfW~ 

1m u~lU1'W ilu(2552) 1~Yh1.0mttl~tt'Wl'VI1~tl'W i'mfu~::::'WI>li'W 1'11 ~flm ':ilJ • . " " 
t'fl1tJ~.Onmu !~!Nl u .O-:m1~u'fl'j'j1'lfilm H~m'j 1.0t~'V'l1Ji1 ~1u'l1~t~m':ilJthn~~u 'i11flm';jilm'ltl~ 

flililtutu1'111nlJ) )'V'l'lf'U u ~:::: ci1t1'Vltl~ ci~n11 mu iJtJ~rl'u ';j:::: ntJlJ u ';j ~ '~~ ~ 1 '~~ ~ 191' tJ ~ m';j TilJ'Vl tJ ~ flililw w1 
<U u u <U qJ <u <U u u 

" . 
1 mit;;'i t1~ ~ .:an~t tlu m:::: 1J l'W fll';j clftl'll1£JHi't~fiw ~~ 'fl1 tJ ~ .Onrr1u !~iN m 'ii'W ii ~11 'II ~1Ju 

'ff'W'Vl';J tn~'ff'll11~ (2552) fll';JltOtiJJl~fiU)~'ff~fl!'~tlftmnnJttlJ1Jtt~::::'WI>li'W1fl1) 
q Q q q <U 

" . Q.l ~ 3) ~ <V 'j) d. 0 Q.l C!t, Q.l Q.l d C!t,Q.I 

'll B~ '11191 fl m ';I lJ'V'l u lJl'Wt'fl':i B~ 'II n rr1u mu '11 u B~m tl~ mtfl tl'V'l'W rru 'fllJ 'il~'l1l'fl 'lf~'l.p H~ fll) 1 'II v 

'V'l1Ji1 B~fi'u';J::::nBlJ 1 um':ici1v'VlB'flflil1lwtu1 u';J::::ntJ'l.J~lv tm ri~'fl11:un u m';J ci 1v'V1t!'fl ~ci1v'Ylt!'fl 
'U u tl 'U <U 

~ rl Ql 'JI ..:9 'J) 'JI QQ.I Q.l ;: dt d. &.::::!. rl 
'U)'U'Vl) )fl'\.!ll (2547) fl1HYfl'l:l1'fi'W'fll1l'illJ'QlJ1J'U!'V'lBft'fl'l:l1l!m1::::'11H~~1'W 

t'flttJ~.Onrr1unrilJU1'W 1vd(ft'~ 1uu';J::::t~'W~l'flmv ii~1'flmv~1~'flt~'W~tl mv'fltJntin~ mv'fltlfl . . 
~ d Q.l cl <jl 

~'W'Vl:U mmn1:UV';J1 mv'I1'W1lJ'Vlt';JV'W mvvn~tln mo'll'fl mmlJ'fl'll11 mvl'l1'lf::::~tllJ mv'ii~'W1~ 
• q 'U 

mmJ'~1111m~ v1 mvir'fl '1111vl1vu mvir'fl'l111m1' wcr'u JJ';j 11'VlH~ l~flJ'fl11lJil v:u~ B ';I 11'Vl';J ~n~lJ 
'U 'U . " 

';JU'VlH~ 'J'l.J'VlHmavlJ iim:::1J1'Wnn.Onmu~B nntO'nl9lBfl'1111V lN m'l~'W';J'l.Jm'l'ffl'Wltlumv\911 
'U 'U 'U 

" 'j) I & Qd 'J} 

'lf:!::~BlJ fl1'J!'ll1'lJB1JlJ'UU~:!::'llB1Jm~fl1)'lJ'U~1lllJ'WmV\911'lf:!::~BlJ Tfifll)t(Jl'lJBlJBBfl fl1)!'lJ1'lleJ1J 
" . 

1'11ti nn:iJ'fl'I111V fll';j t~1'llBlJ1 'Wfl1'l'Vl1~1Vu1:iJ'W11il'lf fl1)\9lflU~~~'fi1B~tO'nrr1'W En'l:ltu::::t~'W'llB~ 

~1'W .Onmuttlu ~1'W ~ih 11'VlHWni:1n'l:lwm'V'l1::::~unJ'u ~1'flmv 11J'J1tu JJ'fi11:U ~::::tvv~ 1h:::ru191 
'U 

. . . 
~v.t::t.t::t v C!rt. C!rt. 

2.3.2 ~ll.!1'il~'fUfl~1fllJfll':i!'f'U.Jf.J'iU·H;Wl 

U'W'VlfltJ'I:lW VB'flfi~l'l'l (2547) Yi1m';J1.0mtB~fl1)U';J::::~nl'11'lf''l11:1nm';J i'lnm~1u 

!!fll 'lJ1Jtu'l11fl1'J Hi'll'l1 'W h ~~1'W Bl9l'ff1'11fl';i'JlJ i 'Vlll t1'1~Li''Wff1'W ~1fl'fl 'l1lJfl1'l'lf1~ !'fltB~lJ'flU~:!::'lf~ 
"' q q 

jl I I 'j/ 

mu'l"'ttluHi'll'liltu~'l11:1n~u wih'Vi1 ';j ~~1ui!Hi'tl9lu~::::irnu):::: rr1Jil1Jilum11 u fll';j Hi'll'lB ~~~'WU):::: ~1 
"' 'U . " 

'il1flfl1) 'flu miltu'l11-vittVt''ll1 ~'ll B~fll';j Hi'll'l mm l'l'llB~fll';j iltu111mri1i!u1_j~BBm~u 4 il 'II .0 v11 En 
"' . "' 

~B (1) 11'11.0v'll1fl'fi'W~1u (2) B'l.Jmw'lilvHi'll'l (3) i~mn11~1u u~:::: (4) m'lt'l1~'llB~irr~ ~~J'u • • . " " !'Vl'fllJ'flflT~fimnnw~~t~flihhhJfuuH1~nTnhnu H~'Vit~'il1flflTnhnulu'flf.:d'J ~B nm 
'U • 
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I ' 'j} 'j/ 

ri~~CJ 'll1'-cr1:uTm~~~"Hfl1'tl~ufluCJ~"lf~muvJ1~rrhJ.Uuth~:u1w 840 ~ul'itltl .. 
m:uri~l-cr1:ut~l'l11111m'J:u (2550) mhrh111111fl'il'lf:U'IftJirulflumflm':i ~~1'1 • • 

'UU 1\91 'l mU!lCI~ t:J 11 tl\91 fi ~ l flu 'J1fl'\HW thfl'tul'i tltll 'J 'U mv\?1 TVI1~ lf1HJ '\l fl 'ill! Cl~ if ~fl:IJ 'U tl~ t.h ~ l 'VI f1:1Jl u q <Jo9 u r.d .. 
1\91 tl\91 C1 tl\91 1flu fl flll W~'U tl~ tll'J~\PJJU 1':1 ~ 1J 1J1111i 1':1 W tJ 1flfl~ U '\111-J l flU Tll'J ~ \PJJU 1fl:iJ1J tutu 11~ lJ 'U tl~ 

'U <Jo9 'U u u 

'!f:u"lfu u Cl ~thfliltl ruru11~:um-crr 1~~1u 'lli' nu"lf:u "lfu 1 'liu fliltlturu 1~ Tw m'J 'VI t~ H1fll'J Vi 1 
q 'U tJ u 'U u u 

lfl~ti~~U~Ul~1 nuvhlfl~tl~>ijfl111U lflu\9l'u 111111fl'il'lf:U'IfU!fJU'U1J1Ufll'J 'l Ufll'J ufi'i 'UUtu111 
• u 

+ • . ~ ~ 

'U'WWIVtlllllCI~'UUl\Pl'il1 (Small and Micro Community Enterprises: SMCE) 'Uti~GJjll'lflJl'YWfll'J 

>ij'f!tll 'J "'VI '\...I" 'U tl~'lf:IJ'IflJ t~ci1~-crr 1~ Cl''J'J 'fl lJ'\l1'Wfl11:1Jft\Pltl ciu utJ r 'lfUJ1lf1'Jll'\l fl 'ii'W til~ (J~ lJ tll'J 
q Q <Jo9 'U u <Jo9 

~~ vu fir ~l'i1~"l l~t~nn~~I'I'Wttl~ 1~P~v1TI111 fl'iiGJI:U'If'W fl1':i iJt~~'fltJ'J ~ nt~mht>l'ty t1ci1~u t1t1 

7 1h~m':i fit~ 

(1) 'lf:IJ'If'WlU'Wt~1'Ut~~uCJ~10htuu fll':i • 
(2) ~Cl~~I'I:IJl'il1flfl'J~1J1'Wfll'J'ltJ'If:IJ"lflJ • 
(3) 1't~m,.r1~TI'J'Jflrlluu11'1m':i:IJ'Ut~~'lf:IJ"lfu . 
( 4) iJ '\l1'W fl iJ tlruru 1'11' tl~~u ~Till ~Til'Wfl iltlturu 1111 n CJ 

<Jo9 'U u u 'U Cl u 

(5) iJm':i~hwum':iuUU\]':itu1fll':il~t1:1J 1v~n'ilm':i:IJ19h~ "1 t~ci1~!U'W':i~uu 
(6) 1Jm'Jl~vurt1~lmr1'l'il 

'U 

(7) lJtll'J~~I'I'WW~tUutil111lllt1 

'4'1f1l':i1lfl~tl~mnQ llCI~flW~ (2549) tU'Wfll'Jfffl'l:lll~tlfl1'W1W11111Cllllll'l':i]1'W 

'l G ,.\ 'l 'J)'l -I"' "' "" I I 

'Wll~'WflW1JflNlfl~ l'Wtl !"lf 'Wfll'Jl1J'Jti1Jl'Vlti1Jfl1Jfll SAM (Standard Allowance Minute) UCI~fll 

nm~l~'i11flfll'JYJN1U'il1~ (Actual Time) ~~fi1 SAM tflufi1nmllli'I'J]1U~'Vll~ h~~1Ufl111Ufl 
" . 

.Uu 'il1flfll'Jffflm'WU':ilfi1nmml'l':i]1'W'Utl~fll'J tvum~m~Yit~'il1flfll'Jfl1'W1W fit~ 17.92 u1Yi!l?1'1 

'il1n'li'mqJC~:IJli'I'J]1'W 'Uti~ h ~~1'\...1 (SAM) 'l~nm 16.78 mYi11?1'1 uC~~nm~ t~'il1flfll'JYJ1~1'W 111 ~ 
Gt d "-' I -1 o' G o' ,.\ diiJ ')) 

(Actual Time) tuu 18.3 Ul'Vl/1'11 flll1Jti'JtGJ1UI'Ifl11:1JflCllfltflC!tllJ'Utl~nmmi'I'J!1lJ'Vl tfl'il1fltll'J 

fl1'W1W llCI~ SAM 'Uti~ 1H~1U trlt~tYit11Jfl1J nm~l~'i11flfll'JYJ1~1'W'il1~ft\Pltfl'W 2.12% UCI~ 9.05% 

1'11:1Jil1~u 'il1fl~Cifll':iffmn Yi1 'l t1' m~ 1 H~1'W i~t'li'1 'l 'ilt~tl1tll'J1.h~tiJu tJI'I':i 1fll'J Yi1~1'W'Utl~ 
" 'WUm1'W 'l 'Wfll'Jfl1'W1lll'l-nfi1nmmiW:i!l'WI'll:U11flflfn:lfffllll-!lltJ (Work Study) :JJlfl~tJ ua~tUtJ 
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;J~n.ntm~H1'W~i oHVl'ilTHu11 'Wfll111~UH'Wfll1H~~ m1 ~1tl~1~tl'UU'Yl'W mt~mn.h~tiiu 1 Mt~'U 'il~ 
~ ~ ~ 

1'iltlUYfWfN1'Ul~ 

~ ~ 

H~ ~ h ~~ 1'1J tl~ 'i;l1lf m UJ'thun 1 ~hnu ~ 1tl~ d~I'Ufl1 aHhnn <Uu \Oltl'IJ fll1 fffl'l:lllh ~ fl tl'U~hv . 

1~t11;; tl~ u~ 11tm 1~'tH:'hulf 1 i ~tltllffti!!H'Wfliifi'1~Un1 u~1u 11 'Ylrl'Wfi'Yl1~~1'W 1rY1flT:i :JJtJ\01'1;1'1 
u ~ • 

lffll1 :IJ1U1~CJfl\91'1 -H1 'U fll1 !~:JJHnH~~ 'il1flfll1 ftmll'W'Ul1 !! 'W1'Vll~ 1 'W fll1 !~:JJHn H~~~m :I.Jl~ 'i;l:JJ . 

!~:JJfll~~fll1H~~ ~~ 59% i~CJlJU1~ffYlnfll'W 36% !!n~el~11Hr;tH~~~1'U i 1 ~~1'U 36% 

i11Yl t'il1ru1'il ur;t~fllru'il'U1 !fi'111'\1U'Wll (2537) n1UHr;tfll1ffflll1l1m'1111 
u u ~ q 

;;tl :u r;t!1r;'ll:JJ1\0l 1 '\11'W ~ t1 nl'i't~~ iiwJl:JJ uliu ihn ~ 'il~ n1m1 mht~ 1 u m1 1N!!H'W mm~~ '1 ~uti w'h 
~ ~ ~ ~ 

" ~ . 
l1~iJ 191't~~fltlCJfi1'UfllJ 1 Mnnvh~1'W'lltl~'Wirm1u 1 ~~ 1mm1 YJN1'W 1 fl~!~tl~tl'U!1r;t1Yirhlf'W ~ ;; tl:JJn . ~ 

~ o '1· I'} 'JJ '1 . I 'JJ ' 'JJ 'l 'JJi o ' 'l '1 'JJ 
nmm~1'\1l'UCJ~flfl'U1 u 'If 'Ufl11unmw~uYll.!fll'ill~U1~~1'U 'If 'WflUflllf'U~fi1UH'il~ 'il 'If 

d,!l 'll Q 'll 

~ . 
u 1'W'W n111wniJ (2551) ~1u1.j}CJiJr1Jum1ffflllli'l'ufl1m u 1'Vll~ 1 u m1 1)~ m1Yi . ~ 

'il~ 1 ~:uu 1 ~ iYYl n n 1-w m1 r.~~\01 -ffm r 'U!! u 1'Vll~~ 'ff1f1tyu 1 ~ m1 lf it~ 1 u ri1u 'lJ tl~m 1 ~~ :uu 1 ~ iYYl n n 1-w 
~ 

flU H~\91 '11i'unm1 uf 'UU1 ~m ~1J1'Ufl11 H~\91 i~CJI91 ~r;t~<Uu \91 tl'U flU H~\91!!(;'1~ flUU j 'UU 'j ~ Hr;tH~19119itl . . 
~1i:u~ 1 Miiu1 mwt~:u ~ut~milu m1n~t 1(;'11fll1 Hil 19l~~~ilu 1191 t1u1~n ~fl'M ~fl'lltl~~ 1u 1.j~t~if i ~CJ • 
U'U 1~~~bhfl'ru~u l:JJlU'j~(Jfl\91'1 ~'11i'unfll1 ffflll1fl11 !fl~tl'l-J '1lf1!!r;'l~!1r;'ll (Motion and Time u • 

Study) i~CJU1!'VlfiUfi~VlN "1 m1~ t'liu fll11tfi11~Mm~'U1'Wfl11H~191 (Process Analysis) -:l1~1t1 

!!H'UfilJfl1~'U1'Ufll1 H~\91 (Process Chart) :JJl 'l ~1!fi11~M!!n~uf'Uu1 ~11jfl11YJ1~1'U mm1t1n~ 
~ . 

! 1r;'llfl11 Yl N l'W !!r;t~ !Vl:JJU 1 ~ ff'Vl n fll'W fll1 Hil\01 

11'W'ilU r1'1tnu (2551) tllunuffnm fl11Uf'UuHu1~ff'Vlnm-wm1Hil191 i~t~1~ . 
! 'VlfiU flfll'j ffflll N 1 'U! !r;'l~! 'VlfiU fl 'i;llJ ~ (;'jfll'j H~ \91 'l 'U m~ 'U1'U flu H~\9Jfl'j ~ dh! a fl'll tl~ 'U 1 rJ 'Vl'li 'U ~fill w . ~ 

~1t1~ (:JJlf1'lf'W )m'll1~1'W'U !~tl~ 'il1fl~flliW~ m1 .j}~n1CJfll1 Hil\01 1 u il'il'il'JJ 'U'W'U -:hnmYI1~1'W 'lltl~ 
'U • 

-wiT m1uu\9lr;t~flu 1 uu\9lr;t~m~'ll1'W m1 '1lirvht1u 1 u 'llW~!~CJ1nu m1 .j}~m ~'U1'W m1 1 u mt~Hil191n 

'1lin:u~nt1u~1CJ 'il1flflUffU1'il;;t~:ur;t1ut~tl'U!:JJlllti'W 2551 'W'Ul1 'il1flfll1.j}~nmiJ~1'WJ~lf:JJ~ . ~ 
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., 
iu'llw~t~rrH1uih·HH-l~~m~vl'it:r!u~ 92 iu un~ ihh·~iY'VInflTVmlm~~ 16.17% 'illfl~m.Jn 

~~nrl11 -th h1'vl'ntrhml ~f1tlmiJ~1uu"~ ffllf1Clflll ~il~rr~ 1:Jmm~ffll ~Yilm'.i i~v~~ 1~ . .. 

1 1 'j} I I 

'Vl\PIU 'Vl'W! fl~ ti·Hrl llllJ 'lJ 'W WI! ~flLMlJU 'J ~ ff'Vl n fll'WlJ1fl~'W!! Cl~ tlllJll tl tl1'11 'W \PI! l C1 llJ 1~ 'J ~ l 'W t Vj tl!VllJ 

1'1fltlfll'W l 'Wfll'J ~il191lJfll'J1H'1J l '*i 'W fll'j ~~191 1 fltlfll'IClfl'J tl1J!JC11 i 'W fll'j ~il191'lflt:J!~lJfl lllJtlllJl'Jtl 

~~191'll'W1~n~u1-:~ C11Pll'i''W'I'J'WL'WflU~il1911~P~lli1~flflll'lltl'lflllftfl'tll'll'W (Work Study) ~1~llff'WL'il ., 
11 'Wl~IPI~l'Wfll'J C1~P~nm l 'Wfll'J ~il191'lltl'l'll'W 1~viJ 

" ' ' 
i:YH till illl i:ll'J 'J W (2552) , ~ YJ 1 fll 'J 1 ~ tl!~ tl 'l fll 'J t Vlll1h ~ -ff'Vl n fll'W 'lJ tl 'l . . 

m~IJ-:~um'J~~191tm"!fun.Jt~{ ~'~1 ri 'illflm'J 1tfi'J 1~1-'it~t~i11uu l'Vll~ l u m'J t~lJ u 'j~ -ff'Vli m'W . 
' " ' 

fflm'Jm~1Jthul11Viffll'lw 4 ~u 1~uri L~l'Wl'Wt1911t~l1:Jti1v'l'Wt~ 2.ViuVi~~P~tn1J'll'W'J~l1il'lflll 
• u u 

' " ~~191 "b.i!'Vlt~'l'Wt~ 3. tfl~t~~jjmt"~mJmw'lf-:~v~~~ 1:Jll'um'Jmt"~ 4.m'J ~m11~mJ'u191uum'JYil'll'W • 
" 11-im.lut~u 'illn1lwi11~'~flril-:~~'lti:lu t~uu-:~m'l ium'Jujuu'J 'l1~P~vi '*11im'J~'liJ 1. nuftnmnu 

u • 

' " ' 0 ~ Q.l 0 Q..l Q.o' 0 'J) or:9 or:9 ' 

'Vl N l'W! '1"1 tli11!JClllJ1191'J ~ l'W!! n~ 'II \PI Cll\PI1J'll'W 191 ti'W fll'J'Vll'll'W 2. fll'J tl tlfl!! 1J1J!! Cl~ tll 1 ~! fl 'I tl'llJ t1 'lfltl 

~~ 191 h.J ~u 191t~u ~ rthm t~'ll'J~P~u" ~ Cl~P~vfu ~ m'J ~ ~P~ tn1J 'llhl u "~ 3. m'J ill'Ylhl ~P~'l-1 u 1~ ue1 ~ fl 11ll 

j 1J ~\PI'lfti1J'll tl'lflh! 'llh! tl~l'l'ir~P~t'ilh! 1 \Pitlfll'J ~\PIYJ1191U Nfll'J ~il~ (schedule) flltl'l-1 ~'l 'illflfll'J 

" " " 
1h ~vn~l '*11i fll'J~'lnri11 'W1J'h'llu191t~h!fll'J ~~191 'illfl!~ll 10'1lu 191tlh! C1\PI!i1 ~tl 8 'llu~ t~h! 1 \Pitlfll'J t11J . . 

" " " 
'J 11J'!lu 191t:Jh! fll'J eJIPI n u 1 'ill~ 'J u n~ fl i1u 'J j 'l H'l tllu'llu 191 t~h!t~tll ri 'l ~n i 11'nm:m191'J 'ill'W 'Uti~ .. .. "' 

m~1J1h!fll'J~~191t19119£Utut~{~'l1rin~P~C1'l'illfl 6,8971mVil'it~i1Jtllu 4,767.941mVil'it~l1Ji1~tiC11Pln'l 
I 'j/ I 'j/ 

30.87% un~eJ~'Jl~C1~~191!VllJ~'W'illfl 27.78l1JI?it~l'mllu 45 iiJI?it~l''Wi1~tl!VllJ~h!~IPitllu 62% 'Uti~ 

el191'Jl~C1~~191!~lJ 
' ' ' Avt:tct v ~ ~ 

2.3.3 '11'1-!l'Uf.lrl! fl£11fllJ t11 ':HHHU!lJ'U!fi':HH'll ~ 

, ff11'J 'J W 'illlJ 'J lJ 1 'W (2533) ,~YJ lfll'J 1~ tl!~ tl ~ fll 'J ~\PI 1H 1 ~ ~ ll H l'W 1 ~ ~ 
"' ' 

fl t~lJV! 1!191t~{ 1911ll i1 ~ mt~ t~{ n t~'W t~il mY tn 1~h! 'l YiN lh! lu fflir fl'llh! Vii '*ffl'l-1 j'1Jfll'J ~lh!!!Cl ~ t ~ vu 

" n-30 t9fu~tlJ191'J ~'lirumlllff'l'llt~'~ Hl'~'il~i:l'~74-78 "'fll. ffli1j1J~'lfltt uC1~t1 ~ 70-74 ffmj'IJ~m1J'l 
qJ 'U qJ qJ qJ u 

<V d 'J) di<:'Jo e::!~d<J) o v 313/lf'I'JJ ~ lfJ 
t!n~fi'J'l'il~'Hl'YI'Jl~!'Yil 'k!Dfl'illfl'k! 191~'Yil~l'k!'i'l""l'llJ'W'k!'Yifl""lN1 'WDi:ll'H':iiJim'Y!l !rl!'i'lnau nn 



. 
: 
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1ilt1~ ul'i~ff1 (2552) !$l.Yhnn1iru~tJ~tfl~fl~in191flfl~~fl'191 hnJ'~ hwi:i 

'il ~ li~'Yllll ~'11 1:1 nfi tJ ~~~ 1~ 1n 1':1 Yi1 ~ ll.! '\! tJ~ ~Hil191 ~~ Yi1l11' ~l ~~ ll.! i fl191 flfl I $Ill.! t11:u1ru ~ 111n 
!) Q <U 'U 

" ' 
fl rum'W rvhnm'lflril'hl Bm1~fl11J fill fl11ll 'Ylhl llJN'\JtJ~ ~ n191 tJn !$1 Yi1l11' 1:11m ':1 t1 Hil191 ii'W fi' 1Viii 

Q Q Q 

o • 11]3-1 • ,j 31 IIJ3-'.I = = 
fltufll'WtHJfllll'il1'11l.!1~ t~tJ~1~1:1~~1fl ~~':i~~~nm u~~fl1llltlJtJ~m~~ ~~ 1J':i~bl'l'l1Hll'Wfl11 

Q 

Yi1~1'W'\JtJ~t fl ~tJ~ ~nl'mn!~IH~~fl'1911 'W ir~ 'W1J'h~1~nnYi1~1l.!tti~~ 1 l.! 1Vi 1:11m1 t1 ~fl191tJnl~lH 

' " " _.dl 1 ~ d9/G}9/ll)l'j} d<V 0 Q.l <J} 

m 5 t'Yll'\JtJ.:JUH'11l.!fi'W tmtJ.:Jl.!H t'lf tlJ191tJ.:JlJ'\Jl.!191tJ'W u~~m1ll'lfl'Wlllllllfll.!fl '\Jl.!Vl~bl~~1n m':i 
~ u 

ihHi'mn~1~ 1:llm1mtl~~hll1Jii~!$lm.:J1~~11Jii~ 1 llJ ':ifl~i'1Jl~lH~1'W1'W 100 tl~tJ.:J 
Q 

W11Vln 1bln~W1~ u~~.wi'~fff)~ fl'J'Yll.! (2551) !~Yi1~l'Wl~m~tJ'Jlfl~t)~fl~ntJl.! 
"' Q 

~ ' j/ ')) 1 
~ d t!':l .<:::::!. 91 .::9 d dd 9 Q.l 9 .::9 d (1..1 

t 'lftJm ~fltufll'W 1:1 ~t mtJ.:J H~191 fltJl.!t'lftJm~'W :u fl1lll bl11ll':i t1 t 'W mm1:1:u uo~ tJ~ 1 l.! t m tJ.:Jt~~1fll.! 
Q '" 

" " bl1m':it~Hil191nfl'Wt~mli~ l$111~t~1mVio~ 1 o ti'J i~:um191tJ1~w1li:1'.:Jtti~.:JI'i1t~~1 ~h'Wfl'~ntJw~tJ 
Q 

d da.l 0 9J Q.l 0 ~ rldt I aJd 

m ~ :uon11ru~ m1 'Yl1.:Jll.!fl o1~fl1Jfl1':1'1'11'11'W '\JtJ.:Jm ~lJtJfloflbllJ'\JtJ.:Jtfl':i fl.:J~'W 191 9f .:Jbl1l.! m1 fl~ll 
.~ 'U 

tJ191 1:11 '11 fl])lJ tJl'\11':1 'Yl ~to d '1 t)t)fl 1 ~~ii 'il~ li~ '1111 1~tvim tl1 ~lJl Vi~lJ'\11'\J l,! 1 ~'\) t)~ n 1 1:1~ HB 191!! 0 ~ 
Q Q Q 

.<::::t. Qd ..:::,. rl ~ d Q.l <J) 

1ft' 1m ':ill flU Ho l'l'Yll'\1 lJl~ bllJ Uo ~1lfl11~'11 fll':il'J'Wlfl~1fl1J\9ll.! 'I'll.! Uo~ Ho\9lfl1JU 'Yl'W fll':i o ~'Yl'W 'ill fl 
Q Q 

' " " 
fll':i ftfl'hll'W1Ji1'Ul.! 1~n1J:1.:JHB\9llll'YllJ1~bllJUo~ l t1' H~\9ltJ1JU'Yll.! fll':i o~'Yll.!'l'l~ilhl Uo~ l t1' Ho\9lfl1JU 'Yl'W 

Q 

~fi':u~1mn~1:1~fitJ 1,200 l'i'W ~tJ11 l~t~l.!~~'Yll.! 278,850,120 m'Yl fll9l':i1H~\9ltJ1J!!'Yll.!m':i~~'Yll.! 
Q q q q 

" " '11~ilhl 40.52% :uo~11l'il'i11i'hi'UtJ~ 1fl':i~fl11 305,190,000 lJl'l'l':i~~~nmfi'W'Yll.! 3-411 
'" Q Q 

')) ' ~ .<::::1 r/9) ~ d.d 'J} rl 
':itllJ':i ':1 'YJfl~ 1~1 ti'W 1'1 uo ~ fffl'hll1tm1~ '11 l'l'W 'YJl.! m1 Ho l'l'Ylll Ho 'I'll~~ 1'\.J tff':i 11 i fflbl\91':1 uo ~ fll':i 

" n~'YJl.! 1~~fll':itJ rl1'11lJ~tJl~fll':iflfl'hll!'YilfllJ 1011 l~t~l.!n'l'YJl.! 15,177,000 lJl'Yl fl\9l':i1Ho\9ltJ1J!!'I'llJ 

'111:1-:Jlinmil~ fl~o~ 49.1 1Jnfi11l'i1~1Tw1tJhllinmilrvhn1J 53,433,760 lJl'l'l 1 ~~~nmfihi'YJl.! 

2.94711 
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. .. " 
ff'W~ ffl'llifn (2551) l~fffl'Hltl':i~'IJTWfll'j1'Wfnnh:n'W'\Jel~Af11e:J~tl:u~'W':JU~U'W . ~ 

A~ milfl nu 1 'IJU) ~ m~ 'IJ1'W mnhnw 111 ffllJ l'j(H~lJ ~l'W 1'W 1 'W fll'j Hill'l 'illm 1"11J li'I':J ill'W !~lJ . ~ 

JJ ' ')I 'j/ t 

;t~-nwYivhmnH'mJHm~'U'1'WflTH·.fft191tr!u~h..!\ll'W U1~191l'h -Ju GV -2o s ih11911lflllf:-lft\91VJ . ~ . 
'j} ' 'j} r 

300 ;'W!i'111l\l lHl\l'illflfl11Ui''IJUHm~'IJ1'Wfllmill'l'il:::ffllJl':Jtlf:-lill'lt~ 570 ;'W~Uoif11m 'ti~U • 
~~'J) cld rl QJ ~ ~ 9 Q rl ' 

!Y'lll'\J'W 'j mm::: 90 !Ufl':l !Glf'W 1'1 '\JtNeJI'I'j lfll'j H"I'IAI'Ill ! 'Wfll':J 1tml:::'ti fllll'II'IUl'I'W j::: 'ti1N 

m :::'IJ'1'W fllj Hft\91!~1Jfl'Utl':i~ 'IJ1'W fll':J f:-lft\91 hni (Replacement Analysis) ~11'Jfllj 1 ~11i~"ftl 

!lli'J'Urthlltl'il 'illJ'W (Present Worth Method) 11'11'llJftl1 oH~li'J 1 'Wfll':Jn\ll'I'WUi' 'IJUHAflte:J\I.Um !~fl!~lJ . . . 
. " " 

HnHft\91 109,000 'Ull'l Hnlll~'il:::ffllJljtl"l'lft11oH~ll'l1'WflUHiJI9l;'W\Il'WU':J:::~1'Lh iu GV-20 S ~~ 
'JI t 'j} I 

D\1 3,773,412.22 'Ul'Yl~e:J~lhi1'W;'W\Il'Wll~e:J\1Hft\91 2oo,ooo ;u un:::thfil1oH~ll'lll"~'~ l~'til 
. " 

j :::v:::nmflhi'Yl'W (Payback Period) 11'11'1 1 ~11i~oftl!lli'J'Ut'Viljli'JUVJthui'I':Jll'le:Jfl!iil'llJ1Vl'illHl! 1 

J;Y1UHnl~il'il:::ffl1ll':Jtlfl'W'YlW1ll'l1'W 71u . . 
'lfltl.l1'Y16 Y'l':l'tillffJ'W'Ylf (2544) '1~f1mnnn1~t'Yl'flU'flli'Y'1m':lmHl!ftl1'Wm':lnl'l 

" q q 

" fllj1~Y'l~\l\ll'W'l1e:J~ h~~lhlff\lfl:!:ff 11'11'J!~e:Jfl1oMUHhl~lhl1fl'1fl':i'j1JfJWftl 7 i'W'\Je:J~ Mudge 1Jl 

" U'j ~vnl91"1 ~ ! ff'W e:JlJll'l'j fllj "~'~flU 1 oHY'l ~~\ll'W ~11'lfll':J u l'fl111J~ uuil\lfl~'Ulll1 oH tm::: fllj i1B~ fllj . 
" 

'fl111l ~ e:J'W 1:1rut ilve:J un 'illnuu m ru 1 1:u Vl\lflnu i''Uu ':1 \11 e:J'UflU t~'W'\1 e:J\Ill fl!\91 u{1 lim 1J1:::1:1:u n'IJ 
QJ u q q 

& 0 G) j) 'j) Q,l r:v ~ QJ '1 'J)~ 
fln::: Glf~l'll !'Hffl:JJl':Jtlnl'l\91hi'Yl'WY'ln\l\ll'W'il1fl 308.21 'Ull'lii'I'W moB 272.93 'Ul'Yl/I'I'W "~'~"\! l'ltl~ . 
35.28 'Ul'Yl/19lu un:::nl'lfll':J1oHY'l~\l\ll'Wn\ll~ 5,021 nfl:::'ilo/u 

"' 
" fl'nu tf1~u1o6 (2548) 1 'flHfll':lffmn1.Uvutr!u m1f1mnm'j 1 oMt'Ylf1ilf11fY1m j :JJ 

q 

'flW fi1 '1 uu':I:::I'Jnl91"1oM'1 un'ilml:JJe:J'Wi'mfY'l~\1\ll'Wflll'l 1 u 1 H\ll'W 1 ~m~un1 H\ll'W~ '1:Jt'li'l'iill'l 
q q q 

h\l~lhl'fl1'UfJllffe:J~Ul:::tfll'l h\l~l'WHol~e:J'IJUM\IlJllll9l':lfllll'll\llvlYh 3 1Jl\91jfll'j !~uri (1) ol'l 

e:JW l1 flummfl'riuut'li'1t'fltu\lu~mmi'Yo\l 10 oc (2) ol'l'fl1l:JJ~hlloH\Ilhi'IW\It'flte:J\IUI'Imflli'Y'illfl 
q ~ 

'fl1l:JJ~'W 8 bar tllhl 6 bar (3) .UI'IY'lUfl\ll'WLMt'li'TnNl'W1'Wt'fltu\I.Um1lit~:JJU':J:::iY'YlTifllY'l ~\lblllll':Jtl 

ol'lflljtoHrh~'lhlYho\lt~ j1:JJ 38,232 kWh ~e:Ju M~Bfll'ltflhlfilhl'Vh 107,050 'Ull'I~Bu 

'illflflUffmJ Nl'W 1.Uv~ t~l'l1'1i'e:J\Ib111Jljt1 ffjU '1 ~i1 !l'l'flUflUo:::t'flt e:J~i'iu~1 oH1 'W . 
I 'JJ 'j/ 'J) 

m1u 1 'IJU j ~11i fllj '1'11\ll'W 1 liiJuj::: iY'Yln flll"l t'W:JJ ~'W u 'W ~'W miil'IJ 1 j \1 \ll'W e:J\91 ff1l1 m 'j :JJU~ o::: u l'i ~ 
• "' q 

U ':J::: bl'IJ 11 t1J lil A 'Jiu H o H ft \91 l :J !'t\i I'J\1 Y'l eJ ~ e:J 'fl111J ~ eJ ~ fll j 'IJ e:J ~ o flrll fllj bY \Ill eJ 'IJ iY'W rll ri 1oHll1 ~ e:J " ~ . " ' 

'1:Jm'Um:JJ ~1hi1'W Yi~u~nu 'fl11:JJriloHl 1 hi fllj Hil191n:ul1~f1111J ~t1JAuril~l~"l Yi hj riB 1 litn~'~~"fil 
I '3J 'j} 'JI 

~ 'J) 1 'J)~ • d = ~ 'l 1 w 'l "" 'J) 'J) = o' 
!U'W\91hl l'll'lfllmflutylil\911\l"'}l'l!fli'I'IJ'Wflli'J! 'W H~1W,J191ffl'tim':I:JJ'W'W ! 'W!'Ue:J\I\91'W\91e:J\11!'fl':J 1~l1l11 

ff1m \91l1 ~ e:J$1 u \91 u 'lJ u\111 ru t11~ri B 1 Mtfll'l'fl1l:JJtihm 11'1 l1 ~ B'fl1l:JJffrut ilv~ tflhl11 ruM 1~ m~ 'ilJ \1 
q u <U tl u 

" ' ' 
'ill flu hi 1:1 j u 1:111 l1 \911 VJ e:J \Pi 11 iJ u nn u A' '1 'IJ 1J ru lil 11'11'1 1oM' 1 'fl ~ m i'i u 'Yll \ll i'Y1 m j :JJ e:J 191 1:1111 n n 1 1-1' 

q q u q 
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!'11:1Jl~'tllltl1JiJUJ'Hl~'Vl1J !"lf'U fll'.ifffl'IJlfll'.ilh~l'U fll'.i11\I!!H'Ufll'.iH~\9l fll'.ifi11Jflllf1Wfll'Vl fll'.i " . . 
" ' ' 

11\IH\Il '.i \l\ll'U'.i~1J1J'l.'h'.i 'lffllll!~\liJU\Itl'U fll'.i .fi~clfU!f11'U'I.fim u~~fll'.i! 'l.J~tJ'U!! 'l.J~\Iu'l.Jm wl'H um • • 

"""' 

-6-. 



,.. 

\ I 

' "" 'U'YI'YI 3 

'l 'W 1J 'Vlii ~ ~ t ~ 'W f11) D ~ 1J1 tJO-:! f11) ftf11:l1 b'( fll'W ~ 11 iJ tW ~ b'( fll'W tl qjl11~t~ tJ loUD-:! rl1J 

m~1J1'W f11'J v.JI1\9lv.JI1\9liltu~.Unm'Wt~-:Jul:l1'Vl'll D-:Jmruftf11:11 tvim1 1-u'm.w~ 1~m1tm 1~11'l11b'rlt'Yl\9l 
"' "' q 

~ ri -:J v.Ji:l 'l11 m ~1J l'W f11'J v.1I1 \9llJU'J ~ iY'Vl~ m'W~1 H~ l'J ~1Jtlty'Y!1~ bl1flt1J'l ~fl l'J ~ ww 'W m mr-11 'lJ 
~ 1 I ~ 

iJ -f 1J iJ 'J -:J 1 ~ vftnF-J 1191'-:J u~ .U a:u i:l'll a -:J 1\91 o ~1J 1 ~1 ~cl$-:J t fl 'W 1\91 o ~ 1J'Y! ~ n-vi i:Y11'1 ru 'l 'W m 'J v.1 ft\91 ~ 1 nt! 'W 
q <U q q u 

" 1 ~ vii'll'W \91 D'W f11'J ~ 1til 'W f11'J 1.U v~ -:J 'J 1 tJi:l~ tfl v~ 'l mi 1-u' m)~ 1 iJ 

" 
3.2 oU'W~D'Wfll':ivhru'W ,n'W1~o 

" . 
'\J'W\9lD'Wf11'J~1tiJ'W-:J1'Wl.ij'tJ ~-:JU{'J'~-:Jl'Wm'W-vi 3, I 



..... 
\ ' 

& "" 
ft'f11llf1':i~1J1t.Jf1l~I'HH9l Input - Process- Output 

' " .:::::s Q.l <V 0 ~ Q) 

ill'VfYI 3.1 UNt.JN~'Ut.J\Wr)t.Jf11~'Vll~lt.J1'iJ(J 

46 
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3.3 1~fi!~1J (Input) 

3.3.1 1mf-1 
. " . 

1~!~191'-eJ~iJmvth~mru 2 tJ riTumfliJv~!off!~\91~ n1'B~'illflll!'W'Bt~'Virn..l l um; 
q 

!~ 1 l'i''W {l'lm1outJ~'B'Bfl!~'U 3 ri1'W fi'B ri1'UriH'11~'B 1fi'WI'i''W~~iJfi11~'11'Ulth~mru 

3-5 L"li'U~L:JJ\911 tJl:JJl~lri1'W'U'B-:Jt~'UmJ ri1'Wflm-:Jihl'i''UiJrnl:JJ'I1'Ul 1-2 L"li'U~L:JJ\911 tJl:JJl~Tt;YJ'U 

'U'B-:Jt~m'WL~-:J u~~riTutJmv~iJml:JJ'I1'Ul 1 L"li'U~L:JJ\911 tJl:JJl'vhriTW'U'B-:Jt~'IJ\9ln'U l'l--1m'W~ 3.2 

v "' 3.3. 2 ~'U. 'Yl'W. fl1 'H·HI ~ • 
3.3 .2. 1 Jl'W 'Vll..l'11'11l ~'IJ "l~"lr-lr;i'd'W 1 '11 w~l-'hm~ l!'U .:~Ll fj l'Vl 'U tl.:J fl ~ :1Jl11 "lJl 1'1 U J 

Q q u CIJ q 

. " 
'lJ~! 1ru 1 'B'lJ"l'l1lltJl'U ~mh'Um1-:J ~~ 'il l flfll1 ~~ 'illflfll1 '111cJf'Bfllt'J 1 'U ~~'111\9l {l'~'U 'Vl{ ih lt'Jrl~!~t'J\9l 

~ q 

I I I 'j} 

I) 'rll'U'U {1' -:J I ,200 'lJl'Vl l'l'B 30 l'l'U 

2) )lfllt~!~'Yi'B'U~~ 30 'lJl'Vl !!~~~vl'B'Ut'J l 1 6 !:JJ\91) {l'l:JJl)(l~~\91!~~ 

'J) "' 3.3.2 .2 l'l'U'Vl'Ufll)~~\91 
q 

I) l'i''W'Vl'Ufll1~~1'1!~~1J m'Vl'BV~ 0.15 'lJl'Vl~m~~ 
q ~ ~ 

2) ~1hl vh 25 m'Vl~'B!$1-e:J'U 
" 1 0 I ~ 

3) 'rll'Ul I 50 'lJl'Vll'l'BL\9l'B'U 
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cl <J} I (J' <:::::to 9 
3) 'U'U1~Ht'1f1 !b1''U~1'Uf1'UfJf1m~ 12 !95'U\9l!:lJI'l1 Hfll ~'Ut'1:;; 1 'Ul'Yl 

'" " . . 
1 ~v 1 'U -:J 1'U 111 viJ 'il:;; 1 ~! ~-:Jtl m'Yl'U'U 1~ f1t'11-:JcJf -:J! tl'U 'U'U 1~'¥\iJ fJ:lJut'1:;; iJ n1 1 

'" 
~-:Jcit~mmtlt..~mill fYnEJ 1!~fJ-:J'U'U1~!~fJl 11'il 'ilD'U 1 'Ubll'U 'Ue:J-:J!~-:Jtlm'Yl'IJ'U 1~ 1 'Y!uJut'1:;;'\J'U 1~t~m:;; 

• '" u . " 
~~ l'lm vn:;;iJ m1 -a -:JY11 'il1nt'1 nrl'wvi Tu 'U 11mnt..~t ~-:Jtl m'Yl~ 1'U 'Yl'U -:J rr1m1 t1 rrr 1-:J 1 1v 'l ~t rr~ 1J 1'11' n'U 

'" '" 
"' ' "" 'fl'jtJ'lJ'fl1l 3,000 - 4 ,000 'Ul'Yll'ltl!~tl'U 

3.4 m:;;'IJ1'k!fll11l-l~VI (Process) 

3.4.1 il' .fll'YHl111l-l~VI1'klif'iH.}1J'k! 

nci1111'nm'Ut~-:Jtlm'Y11~1'U'Yl'U~I'l-:Jm'W~ 3.3 iJmJ1~nnci:lJ 142fl'U 1~viJ AW'i!\911 
q qj q q 

'j/ I I o I I 

~'W'Vi1m~'t~fJ-:J ut'1:;;1~tA~eJ-:J{jt~'Y\m'l~~1fJ !~uri iJ~ !~e:JfJ m1'lm m1~1'Wm1u'l11b'ffll'W rrm'U'Vi 

Yl N 1'U 1 'U 11 'iJ 'iJ D 'U ril'U 1 'Y! uJ 'i]:;; 1 ~'U ~! lW ~ 1'U ~~ f1tl1 fl(J'IJ tl-!l b'f:lJ 1~f11 'U f1 ci :lJ! tJ 'U b'fti1'U ~Yl1-:J 1 'U 
• u • 

• )J • 

1:1nEJ w:;; m1 Y11-:J 1'U 'il :;; ir ~Yl1-:J 1'U n'U~'U'Yl ~ t~'U'Uum' 19111JA l11J t~il' ~ u~tii t~-:J 'il 1nrr1J 1~n ri1t..1 1 l1 \1Jt tlt..~ 
~t.!'lt:J1~ ~1 'h1'~rlmi~.Yh~1'kl~il'klnm'WTW''l u~~1 h~\J1191~rlvv 1~~1v rrm9in hm~lJ 'il~~1~1'WI'l1lJ 

" 
Yl1-:J 1 'U 'U tl-:J b'I'JJ1~fl1 'U fl ci lJ ri l'U 1 'Y! uJ!!~ t'1 :;; A 'U iJA l 1lJ b'f1 lJ 11 tl Yl1-:J 1'U l~ 'Yl f1oU 'U \91 tl'U !!~ iJ A l1lJ 

• u q 

'j/ I I I 

'li1'U 1 ru 1 'U u~ t'1:;; .-u 'U \91 D 'U 'Vi 1:J m n tl 'U n 'U c]f-:) 1 'U 11 'iJ 'ilD 'U tr-:J 1:JiJ m 1 n 1 'Y! 'U ~ lJ tl'U 'Y! m ()-:) 1'U 'Vii~! 'iJ 'U 
u q 
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3.4.2 n'J~'IJ1'Wfl1"H-I~VI 

3.4.2.1 Url'U.flllfn~'lJ1'Wf11'H-l~\91119ltlbl'lt'Utl (Outline Process Chart: OPC) ., 
~ . 

.U'W\91~'Wfll'H,I~\91t'li.:.Jtlm'Vll?l.:.Jm'\"jlli 3.4 
"' 

_, 4 

V(1~lfl ~ ·j (j 'lf'i1;.1 fl 

' ~ 

mwn3.4 .U'WmJ'Wfll';i~~l'lt'li.:.Jtlm'Vl ., 

,lJwJnlmJ 

ti]unw, 

u~;nuuuJ·(Ulu·l 

,'u' tiu'lli'owuuun 
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~ ~ 

'ill f) fl1 'Vi Yi 3.4 fill~~~'il~~l~fi~~~Jtl~~~~~f)ll~~~~~~~~ 
~ 

7 ~~~~u 1~v'il~iJri1U~l~fie:J~~ll'lt1J"l ~~ 4 ri1u $1~ 1. mn11tJJ'U~~ 2. mlmuu~~l~~!~~ 

~m'Vl 3. fillbn~1JJ~~nu 4. !~~n'Vimbl'~n ~~m~nri~muHrmn'il~Yilml~~~!Vlt~~ 3 ri1u $1~ 
~ . 

' ~ 
oli]91 ~ 11]91 11]91~91'"" ""~"" 91 91 

fill'Vll t~'U~~ fill'ilfi~~f) t~bl'lUU1:1~ t:JJ'U~f)~ bl'lU!'lf~fi'Vimbl'~fi'il~bl'~CJ5~'illmlU'UlV'U~~fll~l~ 

~ 

3.4.2.2 ~~\91~~fill~~\91!'li~~m'Vl 
~ 

' ~ 

9f~ N'i:Ut~ i~mJ~~U\91~Ufill~~\91!'li~~m'Vl 'U~~fillYll~l~'U~~fl~ 1~v'il~ 
~ ~ 

~ ~ ~ 

U bl'~'l! ~Uf1 TW~ l ~f)~~~ l:JJ ~1~~~~ ~ ~U fillYll'll~~~~~~~~ U 

I) LJJ'U~~ !~~iJJ'~1~Yil'U~~!'li~1Jm~ 'il~1~iJJ'ri1uri1~'Um~llJJt~ 

1~ n 11 Yll!~~'l 'illniJfl 1l:JJ~~ 1mn 1~v'il~ 1 ~!~ ~tll'l~ e:~~m~u vie:~uuJJ~~~ m~~ tJJ'U ~~~ ~n'il~iJ 
' ~ 

fl1l~t111 52 !CJ5~~!:JJ\91:i U1:1~tJJ'U~~1~Vl1 49 !CJ5U~!~\91:i u\9l[l~bY1U'il~lJ'Um~Yiu191nl'il'lrl~~'lU 

~'lm'WYi 3.5 (n)-(fl) 

(n) ('U) (fl) 

"" oli]91 11]91 11]91 9 
ill 'V'l'tl 3.5 (fi) fil:i'Vll t~'U~~ ('U) t~'Ue:J~U~fi (fl) t~'U~~ !~ 

lfJ j) .<:::\ ~ '31 ..::::to 

- t~'U~~U~fi ~'Um~ml~V11 52 !CJ5U\91!~~:i fill~ 3.5 !95~\91!~\911 

2) H~'U :i ~~!'li ~ !~~ tJJ bl'lU~1 ~1 ~ fil:i :i e:J~fl~!'li~ 'il~ 1 ~bY1~ f)[ll~~'l 

ri1u~mt1'Ue:J~~1 tJJ1~ Ulml'l~!fl~vi~uul'i1:1~vim-J 'il~iJm1~Vll 19 !CJ5U~!:JJ\91:i~l~f~ tJJbl'lU 

!W~ till 13.5 !CJ5~~!~m ~l~f~tJJ''1J~fl'u U~lUD~fl!'l!~~bl'~'lbY1~!~~~ 1VI'i ~m:i:U'n~~fi ~'lf11'W 
,; 
'Vl 3.6 (fi)-(fl) 
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(n) ('U) ( 'r1) 

" 1~m'W~TW1'W 12 ~'W lJ'll'WWl'r11llJtll1 19l9f'W~llJ~1 ni1-:J 1-1.5l9f'W~ll.Jm 'Y!'Wl 1-1.2 jji'li1llJ~1 

- l~'lJ~n'U l~'W ~~~tolib'l'l'Ul~Dt~lJ'r11llJU~-:JU)-:! t ~fl'UW·l'W )fJ-:Jl~-:J 
1'Wf11H1'l'Wl~-:!11~-:Jl~-:J'il:i:1olit~'lJ~n'U ~l'W1'W 3 ~'W lJ'U'Wl~f11llJtll1 13.5 l9f'W~llJ~) nil-:! 

1-1 .s l9f'W~llJ~1 11m 1.5-2 jjni1'llJ~1 
" ' 

3) 'll'W~f:l'Wf111b'l'l'WU~'W-:if:l-:!l~-:!DmlJ 191-:Ju'ff~-:Jt'WmvrVi 3.7 

- m Hl'l'Wll~'W 1 f:l-:Jl~-:J 'il:i: 1 olim1 m'Uu 'U'Urlltl~lm·m 1m tl'fftJ-:!11~ tJ 
" ' 

mvm~v1 1~v1oli1~m'W~l'W1'W 12 9f'W 1'Wm1m'W 191-:Jm'W-Vi 3.8 (n) 

- mnn'W 1~'ll~n'W 1~v'il:;;mwrr~lJmllJu~-:Jm -:J 1 ~n'Uu~'W )tJ-:Jl~-:J 
" ' 

1~v1oli1~rrl'W~l'W1'W 3 ~'W 1'Wm1m'U191-:Jm'W'Vi 3.8 ('U) 
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(fl) ('U) 

" 
4) 'llt.J191e:J'Wm':i.Yh1:W''Ue:~'U 

o II] 'J) ,;. 'J) II] 'J) 'l 'J) ~I 1 
- fllHlli:IJ'Ue:J'U'Ue:Jfl '\l~l':ilJ'\l1flfll':ilJl'U llJ'Ue:J'U lHu'Ul'lfl~:IJ 'Pltl 

'JI 'JI 'JI • • 

'l i'u 'U'U 'lhv 'l 'W m':i ~'W ':iLl '\l1flU'UlV'ULlmv11-:J '[fe:J-:JI'i'1'W ~'PI nm~ e:~m1:uu ~-:Ju ':i -:J ~ -:Jm'WYi 3.9 
"' 

.,; 0 II] 'J) 

ilH'l'YI 3.9 fll':i'V111lJ'Ue:J'U'Uelfl 

" 
- m':i'll':i~ne:~'U1:W''Ue:~'U'l'W '\l~'l;h'lt.J.Ut.Jml'Wmnh~ne:~'U '\l~lllt.JI?ll 

'lh v 'l 'U fll':i V'PlU~'U ':i e:~wu-:J 'l ,r~ 'Pln'U 1:W''U e:J'U'W e:Jfl iJ ~ flEJ w~m :iJ e:J 'U n'U Ll:W''U e:J'U'U e:~ ml~ '\l ~iJ'U 'Wl'Pll~ n 

' fld1 

" 
s) oU'UI'le:J'Wm':i'll':i~ne:~'U 

0 I If] 9) 3) d cl ~ 3) 3) 

'WlUN'W Ill 'U e:J'U'W e:J fllJl:IJ l'Wl1J'W l'l fl~:IJ W'U ~ l'Pl D m ti'Vl 'l '[fe:J 'l'Pl1'W l 'U 1 

l'i'lvn'Wr~e:Jfl 11:uu ~ -:Ju ':i -:J 'IJ 1u~'U ':i e:J'll~'l~ 11'i'mt1 fl~'U ':i Llm:u 'Ue:J'U 'l ,rlll'W l-:Jfl ~:u 1 'Pltl'l i'e:~Ll m w 
"' 0 

" " 
'li1t1 'l 'W m ':i ~'U ':iLl 'IJ 1U~'W ':i e:J'l! ~ 'llJl '[fllJ! '\]' 1 n'U 1:W' 'U e:J'U 'W e:J fl '\l 1flU 'W 'IJ 1 t:W''U e:J'U 'l 'U m:W' l'Wl'li 1'\l' 1 -:J 'l 'W 

"' 
' " ' 

l~mh~fl'lJU~'U'Hl-:Jl~-:J 'l ,rUtJ'U tJ119feJfllJlf'Pl l'l'UII~-:J\9l'Pl!i"Yti'W l:W'lHI'i'ltifl':i':i lm ~'lfll'WYi 3.10 
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"' O n I n I cl ill'Yfn 3.10 !'lJ..:J u m'Vlu'J~fle:J'lJ!'ff'J'il 
"' 

3.4.3 n 1 ':J iif 0'1:11! 1~UJ1 VI 'a :!! 1'U'Uo..:J n1 'J Ntl VI !oU ..:J tJ~ 1't)'IJ'U 1 VI n~ 1-:J 

'il1nm-:i~ 11 iA 'U ..:J 1'U 1l i' 'lJD'J ..:JD'J ~ if'Vl ~ fl1'W v-~i:)~i\'w cl1' ~ nm'Ut ~..:Jll r11'Vl t ~ e:J rl'fl t 1 r11 . "' 
~ 9)9) & cl 9) Q ~ I ~ di 0 

1 'U f)l'j v-lrl\911 Vi 'U f) t'Jrl..:J 1 'fl tlfll'J fl'f)lJ 1-.:J1'U!!rl~ f)l'J !fl'lJ'Ue:J:IJ rl!J (;'llf)l'j v-lrl\91 ! 'U!!\91 rl~'U'U \91e:J'U !'We:l'U 1 
"' 

! 1rl1 'il1f1'f1 'U ..:J1'U Vi rl 1 tl'fl'U ! ~f)..:) 'il1f1!!~ rl~ 'f1 'U 'il ~JJe:l1 ()~~ 1-.:J tl'U ~..:) ~ 1!tl 'U~ f)..:jJJf)l'J 11 'J~ !lJ'U . 
1l):;; iY'Vl ~ fll'W 1 'U f11) 'Y1 H 1 'U 'U f)..:) 'f1 'U..:) 1 'U 1 'fl tl!~ e:Jf) 1 ~) ~ 'lJ'lJ Westinghouse h1' rllD) ~ !lJ'U 

'th~iY'Vl~m'Wt'vil tl''lJ 1.26 'Yi~e:J ~'flt~'U 126% ~'J~~'lJm1:1Jt~mi'U 9s% 'J1tlrl~tatJ'flnm:IJ1\91'J]1'U 

m~'lJ1'U m'J v-~i:)\91 v-~i:)~i\'wcl1'~ n'ff1'Ut ~..:JDm'Vl ( ne:J'U m'J lli' 'lJD'J ..:J) ttn'fl..:J 111 'Ufll'fl v-~'U 1n n tm~ 1.Ji' 
"' . 

' ~ 

VlnH n 3.1 nmm\91-:i :u1'U'ir'U191e:J'Um'J ~nm'Ut'li..:Ji.Jm'Vl'U'U1'flnm.:J (ne:J'U m'Ji.Jf'lJi.J'J ..:J) 
"" "' . 

~ 

"' v 0 

!1~ UJ1VI 'J&l l 'U 
"' 'a 1 t~ ~:;; totJVI'IJ 'W Vle:J'W n 1 'a 'Yl1 -:J 1 'W 

8.88 

2 27.04 

3 18.48 i'Wl-vi I 1.54 
~ ~ 

12 ~'U (i'U1-vi i~'U) 

4 
w II] Vw V 

f1l'J'ilf1\91e:Jf) !:IJ'U'flfl'U 5.46 i'Ul-vi I 1.82 
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' ~ 

Vll'H.:Jn 3.1 nrmJl~':i 'iil'UoU'U ~fl'U m ':i .ij'rri:Yl'Ut~~i.Jm'Vl'tl'U l~fWil~ ( ne:~'W nu i.J-r'Ui.J ':i ~) ( ~fl) 
~ ~ . 

~ 

"' .., 0 

'i ltl il~ WtiVI'IJ'W Vlel'W fl l 'i 'YI 1-.:Jl 'W 

5 72 .66 

6 39.89 

7 49.34 

221.75 

I ~ ~ 3/ 'j/ 

'illfl~lnrVi 3.1 oU'U~fJ'Ul'Ufll':i.ij'mn'Wl~~i.Jrnvli:il1'-:~lnJ~ 7 oU'Uiilfl'U 1~tJoU'U\9lfl'U 
~ 

• ' 'J.I ' 

Yi'l~nmmnYib'l'~flfl oU'Uiilfl'WYi s m':i.ij'nm'W (m'UttN'U':ifJ-:Jt~~n1Jb'l'l'Ut~<U~A''U) 'l~n~;n . 
'J} I 'j./ I 'jJ I 

72.66 1mYil'la~'U l?i-:~ub'l'~-:~'l'Wm'WYi 3.11 fh'W'l'W'Il'Uiile:J'WYi 3,4 ti!'U<ir'Wiile:J'WYi'l~m-:Jmmu:·l~l'i'a-:~ 
'J) 'J) 'J) I 'J.I I I 'j.l 1 'jJ 

vh~1wih"1 Bnl1-:~Er-:~t~'U<ir'UI'rv'UYi?lfJ-:~m':i~'U-:~1wJ1flYib'l'~ m~tJ'l'U<iJ'U\ilfl'UYi 3 ~1'U1'U 3,615 ~'U 
q 

'J) 'J) 'J.I 'J.I 

<ir'W~fl'Ul1-:~ 3 oU'U\ilfl'UtJt~'Umru~mn 
" 

fi11:JJ if':JJVl'U n ':i ~'Mll-:JoU'U \91 tl'U fll':i ~i11ilttCI ~~ 1Cil:J.Jl~':i '\i l'U flfJ'Ufll ':i i.J-r'Ui.J ':i -:1 
~ . 

so 
-,) 72.66 

(\1) 

"q~ 
:'0 q"i2 

r-
;:! -!0 

q~ 
39.8'1 

;:! ·'0 r-,.,, 27.()4 
tro 

::20 5: 
r-
;;::;: 
r- 10 (G 8.88 
~ 

\) l. 54 1.82 

-1 

' " 
ill 'V'l'fl 3.11 U~'Ufl:iJUb'l'~-:JoU'U\9ltl'Uf11':i ~i1\9ll'lJ..:J1 i m'VlflfJ'Uf11':i1 i 11 J 1J:i ..:J 

'" '" . 
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. ' 3.4.4 

eJ'llm ru~ ?tfl-:J~'U lJlteNt~el i ~m 'V'll~ i 'UH~'tl~~'UI'lel'U H~ OfJ-:J ellfttJH ~ ,:j,:j l'U 'fi'UH'tl ~'fl1 llJil'U ltu i 'U . " 
~ ' 

m~Y\1-:J l'Ut~'U bY1'U lm;u 191-:JH~ tll~ithll'ltl~'U l 'llu 'll~ ~ 'll 'il'U ~llt ~ 'ilt ~ 'U v-1 ~ \91Jl W Cl1' eJ 'll fn W vi1 ~i 'U fll~ 
t) q cu q 

3 .4.4.1 t~eJtJrl'U 'li'U rl'Ut~eJ m~'Ut'Yi ~mt ~-:J nm-:J~l'U'llmmt'tl~ ~ l'U iJ eJ ;ij'U i 'Ut~ eJtJ 
"' . ~ . 

t~'Um~mt'U'UU~-:Jmiiv1 i ~1'11'11~1~t~'U'VieJ'W"l u'tl~bY1'U i111'1'WI'll'1t~ tJ'UU'tl~ 11lt~'Utilv'W ~-:Jm~'Vi 

3.12 (fl) 

3.12('U) 

(fl) ('U) ('fl) 

n ld "I 'j}"' 'j} n I <V <V d 
mm~t:ltlJ'tltJ'U !1'1tlJeJI'leJ-:JflnlJ~'U'U'Ull'1fl1llJ'Yi'Ul'UeJ-:JI'leJfl ~1m 250-300 'Ul'Vl\91-:J.fll~'Vl 3.13 
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' ' 
~ .... .~-l" 

~"' "'~" :",~ ,..)1.: 
' ,.. 

...-~. .. .. 
¥ ,_ 

, V' 

IJ.'.' 

3.14 (fl) 

" 
3.4.4.6 l.;jle:JflVJm{l'~fl1~b11'Mf'IJrjfll~ ·nJm't]1'W'lJ\J\91eJ'W~~Yilv iJv:JJrjfl 3 ~l'W 

"' .d 
~..:JfllVl'Vl 3,14 ('U) 

(fl) ('U) 

~ ~ Q 

ill'V'I'YI 3.14 (fl) Staple ('U) l'lfe:JflVlfll{l'\91fl 

1 'W cil'W 'lJ e:J..:J fll':i <D ~ l~'IJ l\91 t1 ~ 'IJ {l'm9fn 'il :t t'h v.~ i1 \91 ilw cvl't ~ ..:~ 1hn 'V1 m 1 l'IJ 1 l:JJ 11 
q ~ 

3) 1 I I 

mv 1 'W~'W'Vi<D'~l~'IJ'Ue:J..:J rll'u n..:Jl'W n ~:JJ~~'W 1m%VJt~m e:J~111'1.11 v t~B 1 ti't~'fl 1'1J\91l:JJ ~ l'W l'W'flll:JJ 

' ' " 
~fl..:! fll':i 'lJ eJ ..:Jrl fln lfltl'W l ~ V Vtl ~ fll':i v.l i1 \91~ t!l'W tl uvhh :t :JJlU! I ,205 l ~..:!~ tll'W q$..:! Vtl ~ fll':i v.~i1 \91 U ~..:! 

~ ~ 

. '::• 
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' .1:::), v c! 
3.5.2 fll'H J·UJei'UfH'IVlftt\.!"YY 

" . ' 
l'fl(J'D::::'Yhrn~ri'llJeJ1Jhi'rm'fi'1 2 -'h.J~eJ 1 f1f'l u'ff'fl-:J\91-:Jm'WVi 3.16 u~lUeJ'l'D1f1 

'" 
rn~ Nil\91~ "l:Wr~(J'l'WeJ~ eJfl11lJ~eJ'l rn~ 'l 'Wu~ n::::l''W ~'l ~ 1lll'W ~ eJ'l~ 11J~ 1:1Jir'W 'fi'1 'l11'"lJJ\H:1J 1ru mn 

rleJ'W l~Clll1f11~ m ~(Jir'W'fi'1 'l ri'nn'fi'1u~n :::: ~1(JLYl1'l n'W un::::l.J~mrum1lJ~eJ'lf11~'UeJ'lC1f1'fi'1l'flm'Q ~ (J 
'" '" 

u~1nn'fi'1~eJ-:Jrn~l.J~::::mru 1,800 l~'l~eJl'W ~eJ'l'l~nmrn~Nil\91~1lJ 2l''Wi:i-:J'D::::Nil191"ll'i'm:IJ~1'W1'W 
'" 

fl 11:1J ~ eJ'l f11 ~ 'U eJ 'l C1 n'fi' 1 ~'l (JeJ'fl f11~ N il\91 ir'W 'fi' 1 l 'W U~ C1:::: l'W cJ'l "l:!Jr~ (J'J'W eJ~ eJ f11 nr 'l:IJ eJ'lJ Yll !,1 f1 ci:IJ 
'" q 

~ o' = 
[1':1Jf11EJUJ 19 'Wt]fl''Df11(J'W 2553) 
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lw m':i i51fnn1~nTnh:Jl'W 'Ue:J.:J'ff:IJ19in hmri:u 'W'lr:h ~1'\..! hm!u~ ~~'i'l'W li'i'l 11:u 'ffllJl Hl 
q " 

'j/ !)I I I 

Vll'll'W t~'Vln'llw>HJ'W u~lim1:u'I11'W ltu 1 'UU~~~'llmw'W iii 11-irrdjeJ'W tl'W 91-:J 1 'Wihnl'U'W eJ.:J 11-ilim':i 
q " q 

0 1 ~ Q.l 

'il~'Vll 'l l'U 'l51fH '11 ~tlfl'U 

m':iVll.:Jl'WL~'W ~1'\..! 1m1J 

3.6.1 ifty'Hl'Yil.:Jvln,rJVIQ~hJ (Input) 

ll'l Q~'l.J ~1'\..! 1 11qjL~'W 1~1~1h ~ Ln'Vl 1~1'l.:J~'I11 1~1'lllJ'I1~D l'Wttl:'l~ 'lJ ~ nru ':i e:J'l.J"l 
. . " 

'11llDl'W u~tl'il 'ilU'WliCJt~~'i'l11lJI9i't~.:Jm':i m':i 1 ~L~.:J'!Jm'Vlilirw:u'ff .:J~'W ~.:J~.:J ~~ 1111~1~1 'W'l.J~ nru 
'U q 'U 'U 

" . " 
mJDl'WLW~~'WYi1m~\¥i CJ.:J 1:iJri~CJ.:J'W e:J~e:Jm':i ~fil'l ~.:J~lL~'W 19i't~.:J'I119ie:J 1~1~'illm'hme:J1 n~L~CJ.:JL'Ii'W 

"' 

~1LJ1€lf11'l.JL9f.:J ~1LJ1e:JU1L'li~ ~'l'Hl~'ff~'U'Vl{ ~1LJ1e:JJ1i'Y.:JM ~'l'11l~fl'~'EJ~Lf1'EJ t11:'1~~1L~'U\9l'e:J.:JL~CJ 
q "' . " . 

fl11 ~ ~ 1 CJ 'I'll 'l ~ 1 'U f) 1) 'U 'U ~ 'l L .W lJ ;tj 'U ~f) H 1:'1 ~ L ~ €l 1111 ~1 ~1 ~ l'lllJ 'i'l 1 llJ \9)' €l 'l f) 1) 1 'U f1 1 ':i ~ fl \91 ~ 'l 

~ l!lJ'U Jl eJ.:JiiH'I1 ri .:Jl\91 tl~m eJ.:Jf 'l.Jf11':i ~fll'l Jl1CJ 
q 

" Q.l ~ Q.J oQ. 

3.6. 1.1 f)l'j 'il~"lfeldl'ltl~'l.J 
q 

'j/ 'JJ 'j/ 'j/ 'j/ 

':ilmvieJ'Wl:'l~ Jo m'Vl 'l'Wm'J9ieJ11'lt~~'l.Jul?il:'l~'i'lr.:Jcrlm'Jt~9ieJ1¢i''fl-f.:Jl:'l~ 1so -2oo vieJ'W '\llnu'U'\l~ri'l 
q 

:ue:J'l.J 111n'l.J'ffm9fn 'l'W ~l'U1'U~!viln'U ri1mh 1~1~'1l~'11m~'U 3o L'l.JeJ5!~'U~ '\llflf)l)'Ulm~'l'l 'Uul'i ~ ~ 
'j/ ' 'j/ 'j/ I 

'flf'lL~eJL~'U'Vl'Ul'Uf11)~~cJieJ'i'lf.:J~eJ 1'\.J 1~CJflU'U'U~'l 1~1~~-:Jm'WYi 3. 17 
q 

• I 
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Ql ~ QJ ,Qj 

3.6.1.2 fl11'il~Hfl'IJ1~tl~'IJ 
q 

' " ' 
"bJ'1rir~ e:J'j e:Jfll'j ~'~i1~ 1~v'll:;;!n'IJ H~l:JJ'IJ~ nru~'W-Yi -hne:J'IJ"l ~l'u 'Ue:J ,HUJ19fn1 'W n~:JJ ~-:J!!'ff~-:J 1 'W 

m'l"'~ 3, 18 1 mr1'W'Ue:J-:J!~e:J-:Ju:JJrJ-:J!de:J-:J'illm:;;v:;;nm 1 'W m1~~!n'!J~ i'WurJ:;; 1lJ'1riiinJ ~e:Jn1lJ'~u~-:J 
Ylll li'u:JJ rl ,:j n ~!!'VI :;; 1#1 fJl fl Ylll ,X '11 :IJ ~ iJ t)J'Yilfll 'j 1 ~'ffl 'j !'l'l ij n 1 ~~!!:IJ rl ,:j !!rl:;; 'hi Ylll li'!f'l~ 'ffl'j v:iEJ 

l'lflrll-:Jt'W!~-:Ji.JmtJJl1v cQ'~1'1"1rJ1-:JrY!~vn. r:Y':JJmmu 19 'l"'tJfl'\1mv'W 2553) 

. t 

-

' .c:t Q.J cl Ql ..::::.. 

ill'VfYI 3.18 fl11'il~!fl'IJ1~Q~'!J 



3.6.2 ifty'Hl'Yil~J{nm'i~'U1'Ufll'i~ilYI (Process) 

3.6.2 .1 l1tym'Vl 1 -.:JJlTwn 1 ~'lm ·H..,~\91 

60 

11 v v1T 'W iY'W fi'1iifl 1 1 :IJ~eJ ..:J m'.i 'Vll'ltll'.i \91 m~Ht 'l 11lr:r1m'.i t1 ~~\91 iY'W fi' 11 Ji' 
q "' 

~ I 'JI I I 

~~ \91 m 'loU'W \91 eJ'W 'W 1'W ~~ eJV! 'll1'.i w 1~ 1r:h oU'W \91 eJ'W m '.i r:r1 'Wtt~'W '.i eJ 'l t ~ '11 oi/nm'W 1 'W 'Vl 'rl'\91 cli..:J t ~ 'W 
q 

" . " 
oU 'W \9lel'W .y] ~ eJ'l1 oif'l-1 f1EJ ~ 1 'W f11'.iYi 1'l1'W 'ff 'l -ff1'W oU'W \91 el'W f11'.i ~ fl\91 eJ f1lJJ 'rl'1'WU~'W '.i el'lt ~ 'lU fl~ lJJ'\J\91 n'W 

"' " . . 
t~'li.Jf!l'Vl t~'W'\J'W \91 el'W .y]yj 1 hY'~tJ fl'l1'Wtfl\9lfi11:1Jt~ eJV~1 

"' 
3 .6.2.2 ill nwV11'l1'W'UeJ..:J~t! m1'Wv..:J himm~ rr:IJ 

1 'W m'.i Yi 1t~'li.J m'Vl ri1'W 111ru1 oi/rrm'W~1!1'W'Utl'l'15111!1'WW'l1 'W m'.i Yi 1 
"' u 

I 'JI I I 

~f1EJ w~ m'.iYi 1'l1'W 'll~ u 'l ni.J.W'W11 ~fl'l.J'Wttfl ~ \91 1:1Jfi11:1J rr:;;\911f1 ~fl Yi1111t~eJu 'l'W 1'W "1 'll:;;Yi1111tn\91 

m'.i trimJ~11'Wm'.iYi1'l1'W d 'l~r~Yi1111Yi1'l1'W 1Jl'bJt~:IJi.J'.i:;;~'Vl1lm~ 

3.6.2.3 tfl~tl'l~mm:;;eJi.Jmci' ~'!f1tt 1 'W m1 Yi1'l1'W 1:Jmm:;; 'rl':IJ11~ eJ:IJ il1:;; ~'VITI m~ 
q 

" " " 
1 'W '\J'W f1l) ~ ~\91 ~~ 'li.J fllXJ 'll:;; 1J):;; f) f) i.JJl 1tloU'W \91 el'W 11 ~ f1"1 3 oU'W \91 el'W 1\91 tJ 

J) 

ul'if!:;;'\J'W \9ltl'W 'll:;; 1 ~m1:1J'li1'W 11\J'U eJ'lfi'W 1 'W m1Yi 1 

1) f1l'JYi 1LJJ'Utli.J'W elf1tW:;;'UeJi.J 1 'W 

2) m'J'Vl11JJm'Wuft:;; 1JJ.U\9ln'W 

3) f1l'Ji.J'J:;;f)eJi.J 
" . . 

9 "' "' "" 0 0 "1 ~ "1 ~"' ~ 9 ~ I "'"' 
!'W'U'W\9ltl'Wf1l'.i'llf1\9lelf1t~el'W1:1Jl'Vl 1 !:IJ'i:Yl'WUft:;; !:IJ'U\9lf1'W 'i):;; !'15fl1 fl'JW'Vl 

q 

Yi 1 ~'W\911:1Jnii1Jruru1'15111!1'W ~..:J'll:;; 1 ~m 'lfi'W 1 'W m1Yi1-.:J1'W Yi 1111~'11 f1'l1'Wtn\9lm1:1JtrieJtt~1uft:;;tn\91 
"' u u 

eJ'IJ~tvl\91'll1f1f1l'JYi1'l1'W 1Jl~ 1 tl 
q q 

' = ~ 
3.6 .3.1 f1l'J'rl''l:IJeli.Jr:Y'Wfl1 

I 0 G) <J} Q.l Q 3) Q.l ~ <j) Q. .C::::::. 3) G'j 3/lfl 9) 0 

'Vl 1 'lf1~:1J'i):;;f1111'W\91 !'11:1Jl'Ji.J'rl''Wfll'I'Jf1"1 2 1'W t'Wtl'l'll 1 f1\9ltl'l~f!\9l'i:Y'Wfll !'11 !\9l'fi'Ji.J\9ll:JJ'll1'W1'Wfl11:1J 
" . . 

~eJ'~ m1 'UeJ'lfl mi 11 'Wttl'ifl:;;) 1m1eJ'W 'll1nt! 'W 'll:;;m ~tt 111rvi 1"1 n'W neJ'W ~ 111t.l1 tt i\91 tt'Vl fl nfi'1~t1-.:Jm'.i 
"' "' 
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' " ' 
j;j nfl 1 ri1'U 1 '11 w v v1 'WU tl1Jfl1fl u b11'W \91 tl'W ri 1'1 b1'1! '11 1'1-Yi tl n ~ 1 nfl Vi'W -Vi 

<lJ tJ <u q cu 
1 • ~ ' 

1 iJ v .:J ~ 1 n ~i)\91 iY'W f1 1t ~ .U v u ~i) \91 iY'W f1 1t ~~11 r1'W 1 11:l 1 !!1:l ~ ~ 1'W 1 'W iY'W f1 1tli 1Vl EJ'll"' v-Yi ~ ~ 'll EJ 1 uVi'W -Vi 

" 
'Vl1'lm'al'lmf11 ,1mnn-hu 1~ 

~ " "' 0: 3.6.3.3 1Jt\j'l1l'V11'lfll'WfllHfl!f11J 

m'a ~fl!fl1J ~~l'lnUJ. q{r;Y11~ ~'a 1hJn~ ~ ~ 1 c:J1'a ~ EJ ~ fll'a ~~unu1 11:l 1'l.J 'a~lJl ru 
"' 

' " 
1-2 l'W riv'W n n ri 'llJ t:JU 1f1 EJ'il~ 1 c:J1b'l'm'W-Yim u 1 'Wfi'W u~WJ'Wlt:Jl;l"' rl111 j u m'a ~fltnu ul'i 1:l~fl j 'l 111n 

"' 
I I ~ !V I 

~m'a 'lW1EJn1~'lm'a ~~1'1-Vit~JJ~'W ~1l~'W~t:J'l~Vi'W'Yirl1'11j um'a ~fltnu ~i)l'lfiruq{rl1t~ ~'a'l.J 1 ,1ni'1'l 
"' 

f111!fl1J 

" ' " 
mn1wu.:J'l.Jm'Vl 1 'W!!I'i!;l :;; flj' .:j'j):i;~'Ut:J.:j ! iYEJ'Yi!nfl~'W 1'W m :i;1J1'Wfll) ~~\91 

"' 
' " ' 

t'lf'W l"'1fl!fi1:l 1il1~ .Uvt~ cl1.:J1 'W ri1'W i1'Vl1'ln ri:JJ ~-:J 111~ 11i m'a ~flfll'a -Yi~1 'W m 'a 1-'h 1 'l.J1 c:J1'l.J'a ~ 1u'lftJ 
q 

' 31 31 1 

11'1 t:J11i1 'W n1'a n1 ~f1-Yi~ ri1'W 111 w 'U:;;'l11JJ1t~1Yi-:Jtt1:l:::'l11JJ1t~'Wt,;;st:Jtl"'~-:J 1 'W n1'a 11 -:J~JJ t:J1'111 'a #I -:J fl1l"'-Yi 
u q 

3.19 

' ' " 
m 'V'Ili 3.19 m'a n1~fl'Ut:J'l!iru-Vitnfl~'W 1'Wm ::: u1'W m'a ~~\91 

" Q..l Q.c:::::t 0 t::), 0 

3.7 '1J 'W VIeJ 'WI!g :;;11Jfll 'a VIl!'W'Wfll'J't1l SWOT Analysis 

..:::0 o' ~ QJd 9) 9) cl I 

fll'a 11m 1:i: 'l1 SWOT 'il:i:m t:JU fl 1:l1J'Ut:JU! 'U\91 'Utl'llJ 'il 'ilti'Vl f111'lf11EJfll 'a 'a :;; u 'ilfl!! 'U'l 'il f1 t:Jti'W 
q q q q 

1 vmmw ::: mJ b'( )) fi'Utl-!lt:J-:J'flm #I 'l!! bYfl-:J 1 'W\911) 1-:J~ 3.2 vh 1 ,1~-u't:JJJ!;j 1 'W fll'an1'11'W f1Ylfi'Vl1-:J'I11t:J 
q "' 



- ~ 

'\lY'IH<li..:J (Strength) 

~31~1 Q3.1 QJ 

1. bY'WflltiJ'W?i"Wfll OTOP 1:;;~'U 5 ~ll 'UeJ,:J 

le!flli;Y (Opportunity) 

SWOT 

<UYI~el'l.! (Weakness) . 
1. ~n£Jru:;;nwvh,:Jl'W~ 1J.Jmm:;;mJ'11~BiJ 

'lh:;; tr'VITI m'V'l1l!rwv,:J'V'l e1 

2. tr'Wrl'l~~l'l1Ji'1l!'l'i''WI'll:Uflll:UI'i'eJ,:jf11)'UeJ,:J 

SWOT 

mJI;Y':i'Hl (Threat) • 

I. tt'11~,:Jl\9lfi~'Ut~:U111tllf1 
q 

" ' .:!! ~ 0 QJ 

2. 'V'l'W'VI'VIl,:)f11)\9li:'ll~flf)~lf)~ 
<U 
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"" .S<;J "" ,I "' "' l 9 9J ~lf1f111ltfi11:;;'11'UBlqjrlt'J5,:JlJ':i:;;~n£J (Empirical Studies) ~tlf111 •'11\Jflrllf1'Htr1:;; 

N'U ~ 1111 u ':i :;;ti'J'W u ':i :;;t~ 'W SWOT ~ 'ff1'flru m':i ll,:J u~'W ti'VI 'fi fll b1'\9l{~,:J m':i J.J ,:Jt .W'W tl ~ ~ v'ff1'flru~ 'li1v 
tU u q q u 

r1~'11~B'U ~~ ~~riB'W r1,:) 1Jlmn~bl~ m':i'V'liln1nql'l~lnnv¥.Jnm:u 1'11rlJ'W 1Bmb1' 11~e1 1 ~~~tt~,:)~eJ'W 

le:JnlbY ll'ltiVl~l':iU!lU':i:;;t~'WSWOT ~'fflrl11j l~t1Bl~tlt'VIfll1flt'VI11t:u'VI~nCJ1' (TOWS Matrix) ~,:J 

!!b1'~,:J1'W\9ll':il,:J~ 3.3 



TOWS MATRIX 

" 'll~ H'lFJ (Strength) 1flflHY (Opportunity) 

<I o <I q~ v d 1 lrf~ ' 
fHHJ'Yl '!i (SO) f1l~f1l'l1'UflfHHJ'Vl'!ifllfJ ~\9lfl'flfJfll'l"l'UfJ~'ilfll!'U~l!rl~ ~f:lf1l~ ~flllfl 

q q q 

1. r¥h.nh~~'Vl~fll'l"lf1l~Nil\91 
" ' 

"" d 2. 'IJ(Jl(J'\"l'U'Vl'Vll~f1l~\9lrllfl 

3 . 11~l!NWvi :IJfll~~f1l~Nil\9lt'U fJ'U l'fl\91 

" <ll~ H'U-:J (Strength) 

'il~ el el 'U (Weakness) 
q 

1. ~mJw~m~Yil~l'U~ !:Umm~ ~:U'M~BiJ 

'lh~~'Vl~fll'l"ll:l-ir~CJ~'I"lf:l 

2. ~'Ufl1Ni11911Jl1:iJ'tl'U\9ll:U'fl 1 1 :UflfJ~f1l~'UfJ~ 
'J) 

rlfl'fll 
'" 

el 'l.l~ "a'Hl (Threat) 
q 

" ' ~ d 0 Q.1 

2. '\"l'U'Vl'Vll~f1l~\9lrllfltlfl'illflfl 
'" 

1el fll ~ (Opportuni ty) 

63 



<iWl~el'W (Weakness) 
q 

1. ~ f1EJ ru~ f11'J V11~ l'W ~ 1:Wmm~ -rl':JJ111'e:J~ 

th~ir'Vlnm'V'I1:Wrwv~'V'Itl 

2. iY'Wfll~~l'l1~1:W-nmn:JJm l:JJI'ie:J~f11 'J'\JtJ~ 
'J) 

mwn 
"' 

64 

SWOT 

eJ'iJij''a'afl (Threat) 
q 

1. H11~~ll'lti~1H~lJ'I11CJlf1 
q 

" ' ~ d 0 Q.l 

2. 'VfW'Vl'Vll~f11'JI'li:ll~tlf1'illf1~ 
"' 

' " 
llJtJ 1 ~th ~llJ'W f)'fl (J'Vl i't~ (J'IJ~ tJCJ!l~ 1<U''W \'1 tl'W ~ tJ 1 'I.Jt ~'W f11'J ~ ~ihl'l'IJ'f111:JJ th'fl UJ'U tJ~f)'fl 

q " 

.=t Q.l 0 Q.l 0 Q.l "' Ci 
Vll'H.:J'tl 3.4 f11'J 'il~i:ll~'IJfnllJbl'lflUJ'\JtJ~fHW'Vl'li'Vll~l'fltlf1 

" q 

5 

.:d c~ 2. '\Jr.J1ti'V'I'W'Vl'Vll~f11)\9)'fll\Ol 2 2 7y 2 2 

U0)5(j)(j) 

3 

4 

5 5 
0 

6 
7 

2 
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9}.':'1 Q a' a' 9} 9} Q a' n I .':'I 
Uf1uqJ'Yll 'lllf1f11'J1lfl'Jl~'V!J;Ytll'Uf11'J'ill\'l'"J!'J SWOT Analysis mn mmHntml~'Vill1:l~J;Y1uuqJ'Vil 

• ~ ' 3J 

'Vitf1~~m1-:am~-:~1'Wm'Jvl'Vi 3.5 ~-:~iJ 

' ' " 
VJnNri 3.5 J;Y'J'tJ1Jrum'Vitf1~~'U1'Um'JVJ~I'l 

q u 

ri-:~tJ;Y1:w1,r'Vll'l 

{1':1Jl~f1'llrlf1 1~1~ 
'U 

""' 9) 
m nru 'lJl'U'\Hl-:1 

{l':IJl~f) 1'Uf11) 

~ (l./ 9) 

lfl'J'U'J'Uf))!'\Jl:IJl 

'lht11'Um'J~l'll'U 

1 ~ 'UlUI'il~'U'I'Ulf1lJ'fnl:IJii''U'If11'J 

l~1~~J;Y-:J~'I~11,rt~1~Df1~~'U'U 
'U 'U 

" 
bl'U ~-:~1:UiJ11 qJ'Y111 'U ri1'U 'U 'U-:1 f)l) 

11'~tn'lJ ul'im'J1Jmn'lJ11'1D~'lJt~'U 
q 

iJUJ'V!l~l~!'J'JoU'U'Ifl'lJll'lD~'lJ~-:1 
u q 

" ~ ll~'U ii' -u-:~iJti 1.U-uu111 'U ri1'U 'U'U-:1 

1J 'U 1J !'J'U'U'Il\91 D~'lJ 
q 

" ' 
'J 1:wV1 -:11~ m -u-:~f'lJ'tJ1mru 'r1 11:w 

ii' -u-:~m'J ~iJ 1 'U tJ 'll'll'!J'ww~ iJ 
q 

' " 19) ""' & 'l 
ll'U'J 'U:IJl'W:IJ'U'U !'U'U'Ulfl\91 



. . 
' ' " 

V~Tnrf1 3.s \91Tnnri1.Jtlw111Yitn\91~'W 'h.Jm1 r~i11'1 C~tJ) . " 

"" d 
mm~ ff1J111 e:J:JJ 

1h~ir'VlTifll'Wt:J 

"" ~ o' 
Nl:l\91J1WCV1 tll1\911:ll\91 

r:YlthnJ 
'U 

'j)d' 

fll'Hltl fH l 'lJ 'lJ! fl1 eJ 

(Ergonomics) 

fi'W'fll!e:J~ 11'ltJ 

rl111'W\91tll1f'U 

" 9 'j) dl 

! 11 :IJl fl 'U 'W 
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<Unm'W l~e:J~'illfllll'Wm1ffl'WU~'W 

1-e:J~t~~n'Um'W 1JJ''Il191nmie:J~ 1~ 
" " \9le:JflVl~'l1lJ\91 15 ~'W 1 'W f)l)ffl'W 

" Q.J 0 IV Q.l ~ 

l:lfl'hlW~ fl11'Vll~ l'W 'il~'W ~fl'U'W'W 

11~-e:J'U'WW'l':i rll:lYh1~lrlmT~'Wl'W"l 

'll~Yi11 ~l0\91fl11 trl e:JtJ~ 11 'W fl11 

Yi1~1'W ri~r~l:lvh 1~Yil~l'W 1~1:Ut~:JJ 

1.J1~ir'VlTifll'W 

'W'tr:hm1r~i11'l1'W~'W\91e:J'W~ 3 !W~ 
" ' 

4 !ll'W'Il'W\9le:J'WYJYi11~!0\91tll1 

" " ' ~nVI ~r'r~tll'W 'tltJ \91 e:J'WYil'i' e:J~ m1 

" ' 
~'W ~ l'W :IJlflYlff\91 . 

0 'j) 'j) 

\9ll:JJ 'ill'W 1'W fi111J \91 B~ fl11 'U e:J ~ 1:l flfll 
'U 

1'Wu~l:l~11tlf1e:J'W ~~'il~~mt.ilu1~ 

~~tle:J\91fl11 Ni11'lir'W'fl11 'WU~l:ld''W 

rr~ 1:Jrw tJ~'We:J~e:Jfl11 ri ~:Jj e:J'U 

-rrf1~!fl~e:J~~m !~e:J 1~'Vl\91U'Vl'W 

m ~~l'W fl 'W 1 'W cf1'W 'U e:J~m1 ~ fll'le:Jfl 

" ' ' QJ d .at Q.l 

'U'W\91-e:J'W'Vl 3 Ul:l~ 4 !'We:J1e:J~1'U 

tl~ mru fldl:JJI'i' e:J~fll)~m 'W 

e:J'W lfl\91 



. ~· 

' ' " 
~l'il -rn 3.s \91 1 ':i l~m tJ ilru'l11l'hn~~uh.~m':ir~~\91 C~t~) 

q u 

N~l'1i1rucv1 m':i>U~m':i'Uti~Lirv 

~Yllj'intJ 
"' 

mm~TI'lJ, 'WW~'Wl 

r~ i1 \91 i) ru cv11 mJ 
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I 1 'j/ 'j/ I 

r~i11'1ll!'W'lJ~'W ~1L~'W~t~~iJ~uli 
0 QJ QJ ~ .::::::::. QJ ~ 

bll'\1 ':i'Ufll':i 'il~!fl'U rl~\9lflU! CVI 

rl1Lh11J 1li'fll1~fl-:llL~'lJ 
"' 

~ 'JJ "' ~I utyty1 'ln1'U 1'WLW~ ti~LlJ'W f11':i 

'WWJ'W1'Vl1'l"ltl1fl':i 1 l'fl'fl~ 111'iJ 
q 

' " 
N'i>U tll~Vl1fll':i lL'fl':i 1~11'u~ 111 '11 ~~ 'illflfll':i Rml 11ltu'11lllLO~~'W 1 'W m ~'U 'J'W f11':i Hi1191 
"' u 

" ' ' 
'fl':i'U'I'JfloU'W \91ti'WU~~ ':i~'l.J1Jtyml'irl1'fl t\:!"1 liiJ Hrtm ~'Vl'U~m.h ~ir'Vlliml"l1 'W m~'U'J'W fll':i r~i119lu~ 1 

1 I 'j} t t 

b1'1:1Jl':i tl!~ e)fll~ fll':i LW~ L'fl ~ tJ~iJtJlfiL '11 :JJl~ bl'lJ 1 'W flU UflDty'l111 'WU~ ~ ~oU'W \91 e:J'W lfil"l'U L ~e:J'Vl ~ ~e:J~ 

Hi1 19119111J in f11 ';l lyt 'lJ H fl Hi1 191191'-Hl ci 1 'd';l ~ '11l N rl t1 'W U ~ ~ '11 ~ ~ fl1 ':i 'IJ1'U 1h ~ ~ ~ ::Jlj 1 'W fl1 ':i WlU UJ '111 
q u 

' p " 

fl1 ':i ftfl111l 1m fll';J tltlf1U 'lJ 'UU~ ~ Tif 1~l'fl~ tl~lJtl 'liJtJ1 'W f11 ':i Ni1m1 '1'11 'lJ\91 ':i 'J'lJ ~'l f)l';l lL'fld 1~rl 



' <:1 

U'Yl'Yl 4 

>I ' >I 

~,rv!l~'tl'~'W'Vl{ir'W 1~~f1'l:l 1dlcnihJf1u ~~~ 'l.JmJum~ ~~nu v.~il\91~~ul'i l\91t~~u m ~'lJ1'W m~ v.~il\91 . "" . 

t'lf'W fl1~~f1'l:Jlf1WVll~1'W!~e:J~~!T(l1~1 ~1 'W fll~ Nil\91~~ fl1 ~ e:Je:Jf1H 'lJ'lJ!!~~ 'tl'~ 1~ !fl ~ e:J~~ e:J'!f1v 1 'W fll~ 

v.~il\91 '11~ e:Jfll~ ~~ 191'U 'Vl'W m~ v.~il\91H~~t~JJ eJ\91 ~1m~ v.~il\91t~ eJ 111' e:J~fl m ~ ~ 'l.Ju uu m~ ~~m~ v.~i'i \91~ ~ . "" 
'lJ~~iY'Vl~ mvw1n~'W rtl'WI91'W ~·H~1~v 1~\11m~ 1tm1~M!!~T:h 1lrum~!i'1~~'W 1 'W n·;n.U~nmmiJJ 

"" u • 
>I ' >I 

'W\9J.J'W 1 m9h~ ~ n 't1'1'W! 'li ~ 'l.Jm'Vl ~~~ 'YIJJ ~ 3 .u' eJ ~ ~11 m1 1 1m.u' 1~ I91'W tT 'W 1 ~ '111!! 'W 1m~ 1 'W m 'Htli'1 'U 
"" iJ I I I t 

1lty'l11~~ 3 t~ e:J~ 1~ vm ~ t~e:Jn 1 ~tfl~ e:J~~e:J'l!i mm~'tl'JJ 1 'W m~ tV!JJ'lJ ~ ~ iY'Vl~ m'W m ~u 1'W m~ v.~il\91 

"" 0 (1) fl1~fl'f)'l:Jlfl1~'Vl1~1'W (Work Study) 

!~e:J'l11!Jm1J1\91H"1'W(Standard Time) 1'Wfl1~Ni'i\91t'\J~'l.Jm'Vlm~VI'ie:J 1 1u rr~ne:J'W 
~ "" 

tt~~'YI~~n1~'1.J of u'l.J~ ~t~ e:Jt'l.J~ vut'Vivu ~ ~v~t 1~11 'W n1~ v.~il\911 ~ v 1 ~1~ n 1~ ~ut 1~ 1n 1~ V11~ 1'W 1~ V\91 ~ ~ . 
'j} 1 'j} i.l 

(Direct Time Study) 1 'W'YJf1'1l'W\91e:J'WtVie:J 111''Vl~ 1u·:h 1 'W!!I'i~~'ll'W\91-e:J'W m~ v.~i'i\911 ~nmrvh 1~ 'll'W\91-e:J'W 
'jJ ' 31 'j} 

1 '11'W!~'WoU'W\91e:J'W'Vi1 ~nmmmn'W 1 'lJ u~~'il~rl1'11'W~1~1 'Wm~ uli'1'll1lty'l11oU'W\91e:J'Wir'Wmh~ 1 ~ 

(2) fll~ e:Je:Jf)!!'lJ'lJ!!~~ {1'~ 1~!fl ~e:J~~e:J'!51tJ 1 'W fll~ v.~il\91 
>I >I ' 

V11 m~ ~fl'l:l 1'1l 'W \91-e:J 'W 1 'W m~ v.~i'i \91 ~ n 'tl'1'W! 'li ~ 'lJ m'Vl'Vl n'll'W \91 e:J'W 1~ v~n'l:l 1tn v1n u 
"" . 

! fl ~ e:J~ ~e:J!!~ ~ e:J'l.J m ru '111v 1 'W Vl1~ 1'W 1 ~ v.W 'iJ 1~ w 1'il 1f) ~ 'W \91 eJ 'W fll~ v.~i'i \91 ~\1 1111' fl 'Wtfl~fl 1 11J tri eJ tJ~ 1 . 
'J) "' (3) fl1~~~\91'W'YJ'Wfl1~v.l~\91 

(3 .1) m~1tfl'n~l1' m 'il~fi'JJ'Vl'W ne:J'W!!~~ '11 E~m~'l.Jof u'l.J~ ~ 
q q q q 

t 'l.J~ vut 'Vi vui91'W 'Vl'W n e:J'W tw ~ '11 ~ ~ m ~ 'lJ of u'l.J ~ ~ t ~ eJ ~~191 'W 'Vl 'W 1 'W ri1'W 'U eJ ~ . . . 
' il • i.l 

l\91t~~u 1 'W m~ v.~i'i\91tW~tVIJJeJ\91~ 1m~ v.~il\91111'm n~'W f1l1t~ JJ ~~'l.J~ mw 'U e:J~ t ~v'Vi tn~~'W 1 'W m~ v.~il\91 • 
111' U eJ tJ~ ~!W ~ ~ 11J ~ ~ fll~ 11~ !!v.I'W fl1 ~ V-1 i'i \91 t ~ e:J~ e:J~ of 'lJ 'l.J~ 1J1 W fl 1 11J 191 eJ ~ fl1 ~ iY'W fi'1~ t ~ 1J ~ 'W 1 'W 



---
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'j) gJ dt Q.l 

(3 .2) f11'Hl~\911-J 'I'J1-A f1l'Hle:JfH! 'lJ'lJ!H'l~~fJl~!fl 'Hl~ 11m 

m 1 t '*1 fl' 1 n 1 1 :lJ fl w ~ 1 t u n1 1 ~ ~ ~ u 'V11-A 'U eJ ~ n1 1 a an u 'lJ 'lJ u" ~bY r 1 ~ 
q • 

1 I I 'j) 

lfl~ e:J~ 11m 1~ tJf11j e:Je:JfHl 'lJ'lJll"fl~ 'fff l~lfl ~ e:J~ 11m 11~~ 111 j tu 1~~'11lhVi f11 j ~1~11-Jl {iu '11 ~ f1 111f1ir 1-A n 
lJ} ~.<:::l 0 ~ 1fJ r/ 'j) .:::9 ~ dd I ~ 'j) <J} 
~~ :lJ f111 1-J l!'Vl flU fl ~ 1hh ~ tlf1 \91 i. '15 "li ~'Vl~ '11:lJ ~1-J :lJ 1l~:lJ~'\1 :lJ1 tlfl eJ f11 1 ~~\911-J 'V11-J 'U e:J~ f111 {l'j 1 ~ 

q q q q 

lflta~~m 'U~~m1 t '*~1v~lnuf111:lJ~1!{1u r1~a 1l1~1!{1u 1\?lvt-H ~i1\91ntu~~uf1wm-w~~~~:w . 
111 f1 f11 1 ~f1EI1~ eJ :lJ ~ ~ ~~ t11.u' e:J ~ n'lJ m ~ 'lJ 11-J f11 1 L 1-A f11 1 ~i1 \91 1\91 tJ 1 l'if111 iJ 1-J mnJ f'lJ1h ~ 

~ . 
' " 

111~iY'Vl~m-wm~'lJ11-Af111~i1191~i1\91ntu~~nmul~nJm'V1 \911:lJ1~nwVi 11'1'111!{1'1-J a 1 iu~1ir u 11'1'111 
~ 

~e:J'lq!rt~ 11'imf11!tJ1-A m1 1lf1 1 1~'111 \91 v t ~m e:J'lJ m 1 1lf1 1 1~'11~ m_J 1:1 \911:1J'Vlt]EI ~u~~ ~ 11-A 1~v~!~rn.u' a~ 

~ ~ ~ ~ n1 111 f1 1 1~ '11-u' e:J:lJ ~ 'ffl :lJ n t1 \91 a 'lJ 1\91 t111 1 ~ "'~ f1 'U a~ m1 1 ~ tJfl f ~-61 1'1 f1 1 'lJ ll1u \911:lJ ~ 1 1'1~ ~ 1 i 
~ q 

" 1\?lv~rt m1 11m 1 ~'11~ e:J:IJ~\911:1Jf111:1Jll ~'11:lJ1tJ'Ue:J~ m1 1~ v u~~iJ 
~ q 

4.1 l\?lQ~'lJ (Input) 

4.2 m~'lJ11-Af111~i1191 (Process) 

4.3 ~i1191Dtu~bY1!~11~11 (Output) 

4.1 1fiQ~'U (Input) 

V~<tf 'il v .<::::), 

4.1.1 U'WTYI1-3fll1!!fllJW't'i1'YIHVIl'W1fltlfl'lJ 
u • 

111nm1 ~nEll t u ri1u '\Ja~i\91 t1~'lJ -w'lJ11 1~1~~'111m~ 11 ~ ~11~ TVlD111l'l'T w~:lJ'U 1\91 
• ~ q 

I 'j) 0 'j} I 

.::::0. d/ I Q.l ...:::). .<:::\1. d Q.l G) 'j) lf1 'Jill} I 'j) .d I GJ 'j) I gJ ~ \/] gJ 

llfl~'W:lJlf1V'l'U'Wll~~~mr~ ·n\91Q\91'1J~'JJJ111Vlfl Vfl'Yl'l ~h!fll'J'Ul-H'.m.J ~JJ ~H\?lv .:mrvm ~'lf'illtJ\911tJ ~'We m 

11'11~1~m:lJ f11l:lJ ~a'! m1 t u m1 ~i1\91 ~ ~ ~11llu ~ a~u 1~1~~m n-w a rl111 f'lJ m1 ~i1191u~~!m ri~ 

1'191Q~'lJ 1~1~'Ja'l f 'lJnl'J ~ i11911'i1v 
" ' 

~~iT u ~~ 11'1 1 {I''U au u TVll ~ 1\91 vri ~ 1 "'1 :lJ 111' 'I'll~ {l':lJ19fn tun ri :lJUvl ~ ~ fi'W Vi ij {1'1'W . 
1 ~ u 1 '111~u n~ 11~1~:lJ 111~ n11~ ~ t t1' n11 1lna'lJ1:lJfl11:lJn u n11 11" n1~~~"~ n1 1 ~ \91~~~ t1 n~a~\911:lJ 

qJ qJ 'U qJ 
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4.2 fl'l~'U1'Unl'H·-I~VI (Process) 

"' "' ~1fHl11 flfnn 'l"l'Ul1 il~~'llw h..i'll'WI'Hl'W m1 v.~~~'UH'll\J~e:J'W 'l~nm lw m1 • 
I g) I I 

Yi1~ 1'W 'W 1'W mm ~ Yi'l ~r:nn 'l 'W m1 v.~~~ul'i~ ~.u'W ~e:J'W 'W 1'W ~ 1fl~ n 1~ Yi 3.1 dje:r~ ~ 11 w 1'\"l'U l1 . 
"' . "' 

sU'W ~ e:J'W m1 m'Ww·l'W 1 e:1~1'li~ 'l ~nm'W 1'WYi~~ ri1'W'll''W ~e:J'W n n <Un~e:~n i~ ~l'WU~'W 1 e:1~1'li~u~~ i~ . 

I 'JI I jl I 

1 'Wm'l1 ~~ m 1 v.~~ ~ 'l ~ m n.U 'W ~~~~'We:~ 'l ~lj n n u ll'fl ~ e:~ ~ iJm.,J' 1m 'lhv 'l u ri1'W 'll e:~ ~ 'll'u ~ e:J'W Yi 'l ~ 
g) I I I 'j/ t 

I 1~ l'W l'W IW ~ '\J' 'W ~ eJ 'W .yj Yilt~ lfl ~ 1'1 111-J!JJ eJ V "'l 1V1 e:J~ ~ .,j' eJ ~ 1 tl~ 1'11 'W fll) Vl~ ~ ~ ~) 11-J'Vl ~I yt tJ) e:J~ of 'lJ 
. . "' 

n I"> 'J) "'"'" .':1 <V od 1 'J) Q <9 " 1J)lJlt\J 1'1 11lJ~e:J~flWVllJ l 'W 1J~ ~'U'W!t~~ll!t'W 1 'Wlll'l"lll'll'W l 'We:J'W 11'1~ . 
"' "' ~ 1 fl fll':i ftfllJ l 'l"l'l.J'.ll 'll''W \91 e:l'W fll ';j J:-l ~ \91 ~ ~ \91 i1 w cv1 <U fl ~l'W! 'li ~ 'Ll ~ l'Vl lj 'Vl ~'Vi lJ ~ 

"' 'JI !1} • • 31 ' • 

7 sU'W~e:J'W u~~'ll''W~tJ'WYi'l~nmmnYi~~;ltJ 'll''W\91tJ'WYi 5 m1<D'n~1'W n1tJ~~1fli~'Wfll';i~l'WU~'W'itJ~ • 
'JI iJ I 'JI 

I~~ tl'U b'l'l'W i~siJ ~n'W 1'1 el~ t ~~ elfl'Vl~'Yill~ 15 ;'W t 'W fl1) ~l'W ~ fllJ W~ fll) ll l~l'W ~:i;'l! ~ tl'U~'W 'Vi~ el'U'W 

ufl1 mll'fl1lll ~:i;~ 1n v.~~ Yi 1 'l ~~rl mi ~'W 1'W "1 ~ :i; Yi 1 'l ~~n~ fll'i 1rle:~v "'1 'l 'W fll'i Yi 1~ 1'W ri ~ v.~~ Yi 1 'l ~ 
"' "' . 

Yi 1~ 1 'W 1 1'11 :U1~ lJ 11) :i; ir'Vl1l m'l"l ~~'I! 'W 1 'W m) u nil 111 'Yi 1 ~ ~ n ~ 11 ~ ~ 1 1'1 tJ tJ m1 'lJ 'lJ 1n 1 ~ ~1'11 of 'lJ m) 'I!~ 

Yl1~ l'W ~ \)fll'i' tJ~~lll'Y! ~ flltJtJf fltJ'W tJilnrl (Ergonomics) lvlm'l\91'fl1llllrl av~11 'W fll';i H~\91 ~'l 
91 J' ~ Q.l cl Q tl 'J) ;: dd 'J) 

fl1) tJ tJ fl !t 'lJ 'lJ I fll tJ 'W ~ ~ 1ll 'Y! ~ fl tJ tJ) fl tJ 'W eJ lJ fl ~ (Ergonomics) I fll eJ 'Vl ~ ~ :i; 'l 'll' 

'Y! ~ flfll'i atJnu 'U'U 'l ~ illl~'W £ tl'U 1 'fl';j ~~~ 1~ il~ ri1'W 11~ mm1~~ 'l ~'Y! ~ n9hnml'l~l'l { 'Ll 'i:i; fltJ'U tl'W 

"' ' 

1n1 ~'Ll 1 :i; lf1'Vll'i 1~ "1 ~ :i;lJ'Yi ~ n fll'i Bel fl!t'U 'lJ Yiul'l nl'i N tl'W tJtJ n i 'Ll ul'i ~:i;lj ~~ 'Ll1 :i; ~ ~fi' 'Y! ~ n 'l 'W m 1 

tJe:~ nu 'U'U 1 --w n'W ;, tJ 1lii e:~~ WJ 'W 1 'l ~~f1~m 1ll ~:i; ~ 1 n ~m v 'l 'W m 1 J ~ 1lii tJ 'l ~ ~J ~~1m 1 t~J ~Yi 1 ~ l'W 
"' 

I 1 'JI I 'JI 

'lm,hYi~IW:i;!'Y!lJl:i;~lli~'Wmnt.n'W"l 1~v i:U1n~mllliJJtJV"'l 'll''WI'ltJ'WYi 5 ~~'WsU'WI'le:J'W m1 ~ fl~l'W 
g) g) I I 

G) 'j) I Q. ~ 9) ~ Q.l j) 0 'J) Q.l 1111 I C:t Q.l 0 GJ 3) Q. Cl 'j} .ai 

'\l:i; l'll'~TW'W1lle:l!t~:i;'lJ'Cllle:J 'Vl~~e:J~'ll1~ 'V11~1'W'I"l'itlllfl'W !tl'llll!'Y!llel'Wfl'W 'Vll!'Y!Ifl~fll)llJe:JCJmllltJ 
'JI I I 3J 

Yi 11 ~ 'W nm 'W l'W ~ n'Vl ~ Yi 1~ l'W 'l 'W ~ nmu :i; vh 'I!~ Yi 1~1 'W Yi i :U m m :i; ~ll ~~'I! 'W ~1 <U v ~ ~ i 1'1 e:1 e:1 fl!l 'lJ 'lJ 
"' !lJ I I 0 I I 

101 ~ ~1'Y! of'U'I! ~ Yi 1 ~ 1'W mll'Y! ~flit! tJ { n tJ'W tJ:iJ mY' 1l1 tJ 'l ~i l'lvh'l! ~Vim lJl:i; ~ll ~1'Y! of 'lJ m 1 Yi1~ l'W 1V1 e:~ 

' "' 
m'l"lYi 4.1 ~~ij 
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Sc.a.lr: 1 :11 

"'' 
4. 2. 2. , n1 ";j 1 ~1 fi 1 n ";j ";j :u 'fl ill~ 11 u n1 ";j fll'l rJ~ u 'I'J u n1 ";j eJ eJ n ~ ~ 'lJ 'lJ ~ 111 ~ '11 ~ \911 :u 'Vi l:l n 

~ 9 9./t::::!o I . ~I d Qd & .d 
fll";jtfle:Jfl ~'l51fi1fl)";i:IJ'f:Jill'fll (Value Engineering, VE) tu'Ue:Jfl11i'Vi'U~'Vl 

1 ~ -ff 1 'Vi f 'lJ n1 ";j l:ll'l rJl u 'Vl u ~ 1 ~ H i:l ~ :u 1 fl t 'W ";j 1 ~ 1 fi 1 fl ";j ";j :u f1 ill~ 1 -rr 1 :u 1 ";j t1 'lJ ";j ~ !'J nl'11 ~ f1 'U l:l fl 11 ill~ ~ 1 u 
q q q 

"' ' "' 
'Vifllfl'Vifll!'J \9i'~ttvlfll";i e:Je:Jfl!t 'lJ'lJ Hill'l.fi'ill~ '!Jf'!J'\J";i ~m~'lJ1'U fll";i Hil\91 '!Jf'lJ'IJH1Tifll";il11~1'Ull~~'U 

q q 

' "' "' 
1) nn 1t m 1~ ,1 'Vi~ 1l1~u 511 u '\J e:J~91u ri1u 'lJ ";j ~ fle:J'U H il l'l.fi'ill ~ tw ~ 

" ' 
,J'u\9le:J'Ull1 : fll";it~e:Jntm~nnflnm 



: 
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~ ' 

1 'W mill ftmJ 1iJ1~ m~'W H'nn1 'W ~ v-~il l'lnw ~ Yi 11~~ 1m'J [l~l'i''W 'Vl'W ~1f.J 
~ q 

~ ' ' 

~ 'Vlf1Ufllf1'1m 'Jllfltu ~1 ~eJ~fl1BU,HeJeJ{ flel'W e:Ji:J mlTI1r'li' 'IJ ·HW ~f1!:1'l'W~~ .. :nJm'V1 ~.We1~ 1fll'Jftmn 
q ~ 

~ ' 
Q.l d 0 'J) 'J) 

'U'WI'lel'W'Vl 2 : b1'1'J111H[l~'J11J'J1:1J'\Je:J:IJ[l'Ue:J'l'l1'W\9l'WH1J1J 
~ 

~ ' 

1 'W f) 'j ru ftmniJ 11~ 'U eltJ1 ~ bl''W ell 'Q '¥'11 ~ ~ eJ:j.J [1 '\1 ~f) 3 bY1'W Yi ~ 1~ ~ 'W 
~ 

~ 

TI1Y'lf1J1~1'Wm'Jftmnt~[l~e:Je:Jm~1J1JHill'lilw~1mJrvilu'W I~Hfi 

' " ' 

~eJ:IJ[lbYl'WYi 2 ~e:J 'J1f.J[l~~Bv~9f'Wri1'W'lh~f1el1J'V'I~eJ:IJ1b1'~Yi1~~1 
~ q 

" ' 
H[l~I9)''W 'Vl'W 'Ue:J'l'Vl f19f'U bY1'UiJ 'J ~ f)eJ1J'Uel'l Hill'lJlW ~l'i''WH 1J1J ~'Ill b1'~'l1 'W l'l1'J 1'!'1/i 4. I 

q q 
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No. 
('Ul'YI) 

180 
~ = 

2 'V'l'Ufl'V'l\l 80 

140 

4 2 200 

5 4 180 

6 8 24 

7 20 15 

819 

9J I .::! ~ d 3) 0 ~ Q.l o'9) 

'UCJ~"?f1'U'Vl 3 'flCl ':ilti"~!Clti~'UClfll'Vi'U~'UCJ\lr:-W\9lfiWCV1\9l'UU'U'U 

" " " ~l'Vif'U1m'lm':iirY1m':i:JJ'flW~l'fl:i-ru ~i~t~1~~'l'li'm11'Vi'W~t1'2 'li'CJ ;;CJ q ., 



~ 

\9l'Utt1J1J 
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'j/ I o 'j/ 

'll'U l?ltJ'U'Vi 3 : fll'j 1tml~tl'l1 '!! l'Vi~'U ri1'U tJ 'j ~fltl1J'Utl.:J ~i119lntu en 

t i/ !iJ I 

ttll 1 'j li'J!:'l~tai'J~'Utl.:Jfll'j 1tml~t~ 11'!! 1'Vi~'U ri1'U tJ 'j~ ne:Junla'l! .:J\?lllJ'tli:l flttltl 1 fltl'U e:Jiln ~ ~.:Jtt 1:'1'~ ,:j 

'l'WI?ll'jl.:J~ 4.2 

" "" ' 'li'U~1'U 

' ..... d 

1'U'YI : 

jl 0 

'Uelfll'H'U~ : 

0 ' 2. 'Yilfl1l'J.J~~ell~.:!U.I 

jl d 

'tl'U l'YI 

9) 
Q..l 0 a,..o 'j) I 

- 'j'e),:j'j1J'Ul'I1'Ufl~l'U!:'ll.:J 

·" ' 
- ~'U'VilJfi'lJ~nw'jtJ.:Jt~l'.l'U 

- 'jtJ.:Jtt'\J'U 

-t~tllJtt~'U'jtJ,:jfl1J 1-m.:J 

-ttl~tl~ tt~'U 'j e:J,:j 

Q.l & o I 

- 'il1JI'J~\9lltt'I1'U.:J 

jl 

'H'Ul : 

' fiWfll : 
q 

tJ lid 
'a~A.fl'YI'Uel.:!'t'i'U l'YI 

,;; 
"" 'V'I'U&ll'U AQ'a'J.J .. 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

't'i'J.JltlA'H\11 
q 
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' jl jl ~ ,.. 
~ o' 3).:::::1~ ~I ... I 0. Q.J tf'j) .<::) I 3) Q.l 

11m 1:i::'l1'111'11'W 1'Vl'W'W 'il1'W'\Je:J.:J'lf'W LY1'WlJ ':i:;:: fle:J1J'IJ e:J.:J vw \9\fl w CVJ\91 'Wll1J1Jfl ':i 1J 'Vl fl'lf'W LY1'W 11~ 1 'IJ'W \9\ e:J'W 
~ . 

• gJ 91 ,... 

~e:J 1 1J'l11'11'!! 1-vi.Wu :u1u 'IJ e:J.:J~u rhu 1J ':i :;::ne:J1J'IJ e:J.:J v.Ji'!\9\nw cv1Jluu1J1J'l1-:J'l1 :IJ\9lml11n1':i 1J ':i :;::!i!u v.J~'l11 
"' 

1 9J 'j/ I gJ 

fl11:1J il:IJVI'Wn':i :i::'l1l1-:J'!1'!!1-vi.Wu 'i11'W!'l1~1t! 'W hwl11m'J 11J~ V1Jl-vi v1m.u' 1-vim ~1t!u-vi~:;::r1ufh 1 11' 
"' "' 

' " ' 
fl:i::ll 'W u ':i :i::1~\Jm1:1Jrl 1'flru 'il'W m'lJ'Vlfl'!1'!!1-vi.Wu 'i11'W 101-:Ju LY\9\.:J 1 u \9\ 1':i 1-:J-vi 4.3 

u • "' 

'J) • • ' 

Evaluation rl1'11 f 'lJ 1 'W 'li'W \9\ e:l'W fll':i .W 'il n W 1'111'!1'!! 1-vi'Y! ~ fl-'11'!! 1-vi ':i e:l.:J 'IJ e:l.:J v.Ji'J\91 i) W cvl 'il1f1'!1'!! 1-vi 
'j) :1/ I 9f jl 1 

.Wu 11 1'W 'l1-:J'l1 :IJ\91 .W 'il1':i w 1'11'!! 1-vi.Wu 11 1'W'IJ e:J.:Jll~ ~:;::~u ri1u 1J ':i:i:: fle:J1Jll~:i::l11f11':i 11J~ V1Jl-vi V'lJ'Y!.u' 1-vi ., "' 
jl 'j/ I jl 
~ IQ.Jd I 3JGt3J Q.J OQ.I 1 G)Yo 'j}d.d;i 

'W'W111'Wmm'W'W'Vl~:i::fl 11~1 t'l1fl:i::ll'W'W':i:i::\9l'lJfi11:1JL1'lflUJ 1-5 fl:i::ll'W'W \9\V t'l1'W1'11'Wl'Vl'W'W111'W'\Je:J.:J 
eta qJ u co.!~ 

" " ' ~'W ri1'W 1J ':i:i:: fle:l'l.l'I',Jfl~'W :IJlll'Vl'W IP1'1vilty~flEJ W '11 ~ e:J\91 Tf3'mn ~1 V'l 1.W B1'Y:i::\9l 1f11 'W f11 ':i 1 ~\91 1':i 1 ~l11 f11 ':i 

11J~ V'lJl-vi V'lJ'\1'!! 1~-vi ~:;:: f1'Vlflf1 
"' . "' 

I 1 i/ 'JI jl I 

Vll·n:~fi 4.3 '11'!! 1-vi.Wu ~ 1u 'IJ e:l.:J~u ri1u iJ'J :;::ne:J1J c1n lBir .:J\9\1:1J'\1 ~me:Je:J{ n e:l'W e:JiJmh 

A 

B 

c 
D 

E 

F 

G 

" ' " 
4) f1 l':i 11J~ V 1J 1-vi V 1J 1 ,1' fl:;:: II 'W 'W '111 '11 U f1 fl 'lJ '11'!! 1-vi .W 'W 11 1 'W II~~:;:: f11 \9\ V 

"" "' 
' " " Q • G) g}G) 3J Q.J 0 .... ld d '3) d ~ I Q.J e::1 I 

l'Vlfl'Wfl Numerical Evaluation !'11 !'lf'l1~flfll':i'V11fll':illJ':iV1Jl'VlV1J'\1'Wl'Vl'W'W]1'W!'I1m'W'W'Vl~:i::t] (Pair 
" ' ' 

wise Comparison) II~ 11 11' fl:i::ll 'W 'W '11~ e:J'l11'11U flfl'lJ'H.u' 1-vi-vi ~1~ m 'liu l1lJfl 1 1:1J rl1'f1 UJfll1f11 ':i 1 11' 
"' u 

" ' ' 
fl:i::ll'W 'Wll1'Y\9l.:J'J:i::I011Jft 11:1J rl1'f1ty 1 'W'lJ''W I?HJ'W fll':i 11J~ V'lJl-vi V'lJ ':i:;:: '11l1-:J'I1'!! 1-viu~ ~:;:: '11'!! 1-vi 't'n:IJ 1 ':i till 'lJ .:J 

e:le:lfll~'W 5 'J:i::I011Jfi11:1Jrl1'flty 101-:JUL1'\9l.:J1'W\9\1':i1~~ 4.4 
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~ll'H:.I~ 4.4 fi~U'W'WU~~'l':i~~1Jfl11llrl1fi'qp.hrl'hJflTH'tl1l'J1H'Vil'J1JU1J1J Pair wise comparison 

0 Q.J 3) d ~ Q..l cl ~ cl 

~1'11 ':i 1J m':i fl fl nu 1J 1J!f11 fl'W 'l IV11ll '11 ('! m fl fl ':in fl 'W flll n ~ 

2 

3 

4 
d 0 Q..l I Q..l d 

5 llfl 11ll ~1fiUJf)J1f1'W lJlf)'Vl~~ 
u • 

. " 
'il 1 f1 m ':it 111 tJtJt Vi l'J1J m! 1 ViVJwn'W Vi f! ~ ri u f! ~ 'l 11' fl ~ u 'W 'W ':i ~ ~1J 

.d 
\Vl1':i1'l'Vl 4.5 

.. <u 

.ci <:::::t. cl j) d Q.l 9.1 d 'J) <:::::t..d 0 Q.l 

Vll'JN'fl 4.5 f11':i11fl':i1~'11'111'11'W1'Vl'l1flf1 'l1'W1'Vl':ifl'l~1l'JT!i Numerical Evaluation m'l1':i1Jf11':i 

~ . 
Vc!v d "" d 

H1lel'l-.! ·:.IAeHI'HH)'l.HJ'J.JfltJ A B c D E F 

A - B3 C5 05 A2 F3 

B - - C3 03 B3 B3 

c - - - 03 C5 C3 

0 - - - - 03 05 

E - - - - - E3 

F - - - - - -

G - - - - - -

fi~U'W'W':i'Jll 2 11 21 24 6 5 

G 

G3 

B2 

C5 

05 

E3 

F2 

-

3 

" I"' "' "' ' 'l 9J " I"' "' f11':itu':il'J1H'Vll'J1JU1J1J'Vlfl~tj (Pair wise comparison) 'l11u':il'J1JI'Vll'J1J 
1 1 I 'iJ 

mn A rlfl'W 1'fll'JVl1f11':itU1l'J1JtViv1J'l1U1Vi A (1Jfl'lfl'Wf11':itfl~m.J) fl1J'l1U1Vi B (':ifl'lf1J'I11'11tJfl 

~1'W'l1i:l'l) U~1Vl'il1':iW 1 'l Mfi~U'W'W ':i~~1Jfl11llihfi'ty rlfl'W~'il~Vl 'iJ 1':i w 1 'l Mfi~U 'W'W ':i~~1Jf!J1llrl1flty 

n1J'l1U 1~'l'fl fl1':ini:l1J i 'llVI ul':i w 1191'1~~1Vlnwcl1'~'Wu1J'U i 'tlVJ ~fllln'W~1l'J u~'l11tJ 1 11' ~1m':i t1Vi1m':i 
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I Jl I I ~ I 

191 f) Eu 111 1 fi' 1 1) ~'VI --.h ~'VI thVi ~ ·HHJ ·nnhVi Vi tl1 ~~Vi 11 1 ':i ru 1 '11 im 1! 1-Yi 1 '111-J ii w:m.nh fl t1J fll1 n lJ fi' 1 tl 

" ' ' 
'fl ~ U lJ lJ ':i ~ cpJ1J 'fl11lJ {;llfl tyrvi11 f1 111 fl UlJ ~ ~111 fl1 ':i l 'l.J1 t11JlVi t11J 'VI,! 1-Yi A (iJ tl~ tllJ fl1 ':i l 'fl ~ tllJ) tl1J 

I I I I I Jl t 

'Y!ti1Vi c (':itl~U~) u~~lU'1t11JlViti'IJ'I1ti1Vi A (1JtJ~tllJf11':il'fl~tllJ) tl1J'I1ti1Vi D c.WuViufitr~~1lJ':itl~ 

l~t~u) 'WrtJlJn1J111''fl~uuu':i~cp]1Jm1m11fl'ty lrltJI11fl1':ilu'1v1JlViv1JMti1~1umn A r(1'~11u~1 ~~111 

m':ilu'1t~1JllltJ1J'Y!ti1~1umn B u~~um c 11um1J'Vlnum 1'11lJ~1cp]'1J 'WrtJlJ~~111''fl~uuu':i~cp]'1J • 

111fl\911':i1~~ 4.5 um A Vi111':iW1lU'1t11JlVitJ1J'Y!ti1~ A tl1J'Yiti1~ B ii 

'fl11lJl11u11'Yiti1~ B iim1mhfl'tyn-J1 u~~111''fi~UlJU':i~cp]'1Jf111lJ~1fl'tyu1unm~ (3 'fl~uuu) 1u 

mn B Vi111':iumu1vwViv1J'Y!ti1~ c n1J'Y!ti1~ G JJ'fl11m11u11'Yiti1~ c ii'fl11lJ~1fl'tyn11 u~~111' 

'i'l ~ u u u ':i ~ cp] 1J ii 'fl11lJ ~1 f1 ru n-J1 nu m n~ '(I' f) (5 'i'l ~ u u u) lrl m·11 m ':i l u~ ti1JlVi r11m ,r 1~ u ~ ~ 1 ,r 
u • 

'fl~u u u ':i ~cpJ'lJ'fl11ll~1fl'ru 'ilu 'fl ':i'U'Vl miu~1 l11m':i ':i1ll'fl~u u u 'UtJ~uiVi~~mr 1~1u \911) 1~ 1 f1 vm':i ':i 1lJ 
u • "' 

" ' " 
tJ1'Y!Uf1'fl11lJ~1flt1J'Utl~'Yiti1Vi 'Vll~fi'1UUlJ1lJtllJU~~UU11'i~'UeJ~ A, B, C. D, E, F, G 1um':i1~ 

, • lJ ' 

l 9$ ~In '\J ~~ '11lJf111 lJ 1 fi' tltlfl ':i 1lJ 9$~ ~~ f11':i ':i 1ll'fi~U lJ lJ'W1J l1 D (oWlJ Viufitl'~~1lJ ':itl ~l ~ tllJ) JJ 'fl ~ U lJ lJ 

' ' " 
':i1lJ 24 'fi~UlJlJ mnVi'(l'fl ':itl~~~lJl~tl C (':itl~U~) JJ'fl~UlJlJ':idlJ 21 'fi~UlJlJ u~~B (':itJ~f1JtJ1'Y!Ufl . 
f1'1u 'VI~~ )':i tl~~ ~ll 1\911lJ ~1cpJ1J'fl11lJ ~1fl'ill f11':i U ':i ~l:iJU ~~ f11':i 1 11' 'fi~U lJ lJ ':i ~cpJ1J'fl11lJ ~1flUJU\9l ~ ~ 

u u 
I ~ , '1/ I I 

'VI 1! 1-Yi.Wu ~ 11-J 'U tJ ~9$u ri1u u ':i ~ f1 tJ 1J '\J tl~l f{ 1 ~'!! ~\911lJ'YI ~ flltltl { f1 tllJ tJ :iJ f1 nm lJ1 ':i tl '(!'~ u 'VI 1! 1-Yi 'VI~ f1 
' ' 3/d oQ.J ll]31v d. 

u~~'YimmtJ~\911lJmf11J'fl~uuu lflfl~\911':i1~'Vl 4.6 

v "' 'Yi 'U 1 'YI'H.l ~ 

24 

21 

11 

6 

5 

Q.J ~ 0 I 

11 1J tlfl \911!1'111-J ~ 3 

2 
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5) fil'J1h~t:IJ'W~f1fl1111fl~!~elfi1HlelflUUU (Evaluation and Design) 
i/ I I I I 

fl1'J e:~e:~ fl!! uu ~~\9lnw ~1 1111 il111' '1'11fl1'Jelel fl!! uu 'iJ 1 n11 tr 1'Yi'Yi (!~ 11 tr 1Yi 1 ~u1'111 'iJ 1n11tr 1'Yi11 ~n'U e:~-:! 
.Q Q.J cf'd d ~ 0::::. cf' 9) ~ I fJ} I 'j} 'j) d 

~f1 \91Jl w ev1 'Vl11 fl ~u 'W 'W ':i 111 1J: -:J -q~ ( 'il 1n 'l.l 'W \91 e:J'W fl1 ':i 11m 1~11 11 'W 1'Vl) n e:J'W u f1 1\91 e:~ ~ 1 e.J'H 'W 1'Vl ':i eJ -:J 

\91111 i) 1 #{ u fl ~ u 'W 'W Vi (1 ~ 11 tr 1 ~ 'iJ 'W fl 'J u 'Vl n 11 tr 1 ~ r~ 'iJ ~, cJ1 ~ ~ \91 n w ~1 1111 ~ ~ 11 tr 1 ~ n1 'J 1 ~-:! 1 'W 
q 

m :iJe:~w~11'Vlmh ~fll'J'il1fl~ N';hru 1cJ111tr 1~11~ n 11tr 1~ 'Jel-:J'U e:~-:J ~~19lfiw~;fmn (tn1B\T-:!19l111'11~ n 
q '" 

il I 1 'JI 

tn 1BU -:J\91111'11 ~ fl!e:Je:J{ flel'W e:~:IJ mr'Yi N'i ~ e.J'I'11fll'J elelfl!! UU~'W 1 'Hll U(l~ 
'" 'j} jl 31 • jl. 

':i1e.Jf1~tB u~95mh'W ~ 1-:J"l 'Vl n95'W 95mhmh~ ne:~u ~~19lfi w~ 1 -rr~'Yi 1 ~'1'11uf1~cJ\'W'V1 'W'Ue:J-:Jtn 1B tJ -:J\91111 
q q q 
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I 'J) 'J) I 

~1·nrn 4. 7 9f'W d1'U th~mJ1JHil~nw ~ 1~~ufl~l'i''W'Vl'U 'll tJ~tnl~ir~~llJ'I1 ~nre:reJ{ fltJ'U tJiJnbY'rnl'~ . . 

No. 
('Ul'YI) 

180 

2 80 

3 140 

4 300 

5 tr~ ~m 'U'Ul~ M8xl.O 
'U 

8 24 

6 20 15 

739 



. t; . .., 

" Q.l 0 Q,.l 9) Q.l 

'J '€)-:) 'J 'lJ l.Jl'Yil.J f1~ ll.J 'YI [1-:j 

"' 'Je:J-:jl.J-:j 

t~e:J:JJII~l..!'Je:J-:Jtl'U 1m-:~ 

Q.J & 0 I 

'il'U CJ~ \911 II 'Yil.J 'l 

ile-:J nt.J m'J tfl~et.J 

d. .<::). Q.J r:l 
'J ltJfl~tev~ l'ffl\91fl ru CV1 

' ..., -=1 

1'1-!'YI : 

~ 0 -=1 

'\JeH1l'Yi'U~ : 'YI'.INl'U 

1. f11llJJI~~1f11'l-!m'J'thn'W irt1f1'J'JlJ 

- t'JJ~tJl.JII~l.J'Je:J'lii'U'U 2 ll~l.Jl~l.JII~l.J!~tl'd 300 

- il!l'i'e-:Jt~:we'llmw 80 
q 

'J'd:JJ 739 

' " ' 
1. ~i'l\91nru ~hnJmv11 ~ ·nH'1J1hmni 'UoU et tiv t'll~ vt-rnft'Vll-:Jm'J til~il~~~~t.J 'J e-:J rl111 ~'UfJt.J Vi 

q 

" 1J 61T~ <J1t.J 'il 1 mt~t.J 'J e-:Ju 'IJ'IJ 2 u~t.Jtil~~t.J IP1'1t.J'U ut~Jwt~'WI~ V1tlJ~'Y!l,JWHJf11Pi' l'W .fi' 1-:J 

" ' 
2. iJncie-:J 1 riit.J-:Jlt.JtVJmr~~1f11'iem'J'YirJ'UH 

4.2.2.2 lll.J'd~~ 1t.Jf11'J'€l'€lf111'U'UtnlitY-:J\91l:JJ'YI~f11'€le:J{ f1'€ll.J eiJmY 

80 

N'1~v il9i'llt.J 1~~ 1 mn'Jeemt'U'U t~et~:JJ'JJ'J~E'VlTimV~tt.Jm'J ~i'l\91 hw 
'" 

"' 
i1Pi'11 t.J 1~~ 'illf1 i 'ff11'J 'J ru 'illm mt.J (2533) 11 t.J 1'Vll-:JIIfl~'YI ~n 1 t.J m'J e e mt 'U'U tnl ~11-:J \91l:JJ'YI ~me e{ 

Q.l Q Q.l 1 I d Q.J 'j) I 0 

2) V~t.Jfl'Vl-:JmNm'Jev'J ~ 'YI11-:J 34-44 CJI:JJ. 'illf1'Ue:J1J'Vlt.J-:J~lt.Jm-:J 'Vll:JJ:JJ 
'" q 

.c::S Q.l ..::! 
le:JCJ'l 95 - 110 e:J-:Jftl ~'lfll'Vl'Vl4.3 ('U) 

.:::2 d~ I <J) QJ d 
3) ml:JJflfl'UeJ-:J'Vlt.J-:Je:JtJl-:Jt.Jev 35 9i:JJ. ~-:Jfll'Vl'Vl 4.3 (fl) 

" . 
4) tn1Bm'Jilfi11:JJilt.Jfi-:Jil!1vn 
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" 0 ~ 1 ~ ~ 
5) 'W 1 '11 'W f1 'fl TH?'lfH'l ·HY ~ 'W f1 tl'HJ f1 'W 

3/ I I I 

; 
6) .Wt.JYim1t'fl~eJ'WL'111L~eJ~VlB'ff'.i~ ~\lm'WYi 4.3 (\l) 

(n) ('U) 

I 3/ t ')/ 1 

ill'Wfl 4.3 (n) lm\ltOlfl ('U) 'Wt!nVi\l'l1~\l (fl) uv1'W1eJ\ll!\l (\l) .Wt.JYi'I.JfiiJ~\ll'W 

I I 3J I 

'W1m! ~1 'Wmnh:Jl'W 'il~ \lt.WeJ1l'W-vim1m\ll'W~\lm'WYi 4.5 'illnt!'W'Wlr11Yi 1~mt'I.J~I'J'UtYimH1'Um1 
0 'J) Q.d Q d. 

'Yll\ll'W'Pl11'JT!itl'l:U .f11'¥'l'Vl 3.6 
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"" cl 
4.2.2.3 UUlHHJ1JtlllJ'fl11lJ'fl~!ti'U 

""cl "''1"~1 '1 
I) U 1J1J'ffeJ1JtlllJ'fl11lJ'fl~t'M 'U l'V'HJ ! 'lHlJ'UU 'U TVll-:1 ! 'U fll-:J e:Je:Jf1U 1J1JU~~ 

". 
fr~PJJ 'U 1 f) n 1:1'~ 1-:1 ni\0'1! -:J\911lJ'\1 ~f) !e)€) {f) fl'U e:JlJ mr 1 ~u 1J1J 'O€l1J tlllJ'fl11lJ ~~t11 'U 'il1f1'0lJl~f11 'U nri lJ . 
fr~PJJ'W1m95'V'l1lf1'ff1tmi-:~tJ~TmJ1'W'Yl'W-:J ~1'W1'W 17 'fl'W 1~t~11'i''ff~1-:Jt'fl~e:J-:~l1m~e:J1~1'Wm-:Je:Je:Jf1u1J1J 

'" 
~ Q.J d' 91 'j) Q.J <j) d :v Q.l o' 

1'-l~l'l.fltuCVJ ~1'W 1m-:~m1-:~ m1lJ1:'1'1tJ-:J1lJ u~~m11J1J~eJ~.f1tJ 'U€J-:Jf11-:Je:Je:Jf1U1J1JtflleJ'W-:JI'l1lJ'I1~me:JeJ':i 

f1e:J'We:Jilmr ~-:~if t) l'i'1'W1m-:~1:'1'~1-:~ 11'i'ur1 'fl111Ht~-:~u-:J-:~ -:JeJ-:~fmf1'11irn!l'i'mh-:~tmn~'fflJ ~'W~ 
tJu1J~-:~1'W lJ'fl111H'I1lJ1~ Till tiJu1J1Ju~~'U'Wl~lJ'fl111Jt~'W lJl\91-:i] 1'W 2) l'i'1'W'fl111J1:'1'1tl-:!11J 11'i'w1 

" . 
'fllllJ f1 i:llJ f1 ~'W ':i:;; w) vrw'W Vi tJ ~lr~ 'll'W fl1J 1m 'I 1:1'~ 1'1 'fll1lJ ffl tJ'IllJ 'U e:~ 'I m ':i eHl nu 1J1J 3) 'fll1lJ 

tJ~ e:J~i1 tJ !l'i'uri 'fl111J 'ff~~1n1 'W m-:JtJB1r~-:~1'U 'fl111J 'ff~~nn1 'W fll-:J t'fl ~eJ'WV1tJ fll-:J t~e:Jn1 ~1TI~~ 

tJ~eJ~i1tJ~eJ~1 ~-:11'\.J fll':itJ1':i -:~fmnm1~vhm1lJff~m~ !1'1~1tJ '" . 

& .d. & 9 Q..l 

4 '\1lJltJ(I-:J lJ'fl11lJ'V'l-:J'V'leJ! 'il-:J ~<fl1JlJlf) 

3 '\1lJltJ~-:J lJ'fl11lJV1-:J'V'leJ 1 'il-:J ~l?l1JiJ1'U f)[ll-:J 

" 
'Yll-:!fll-:i e:ie:J f1U1J1JU~~fr~PJJ'Wltfl1BI'l1lJ'I1 ~me:J €l { f1e:J'U e:JlJ mY \Pl-:~ u 'ff~\l1 'U.f11'fl 1'-l'U 1f1 -:1 
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•?t o .::::.~1~ .t:::lo ~~19) 
U'IJ~LlJ'\.H'Wfl''lflfJ '\ll'U1'U 5 fi'U fi~LlJ'U1tJEJJ;l::; 29.41 L'Wfl''Ylqj~ '\ll'U1'U 12 fi'U fi~LlJ'UJ'e.WJ;l::; 70.59 

'li1~mu1~um~ufitJ 41-50 iJ ~~L~uftJuJ;l::; 52.59 1::;'fl'Ufl11ftmnri1u1'YlwBv1'W1::;'fl'IJ 
q u ~ 

1h::;mJftmn ~~L~'WftJEJJ;l::; 70.59 11f.Jl~L'U~fJ~tJL~tJ'Wri1'W1'Ylt\) ~lfl11 10,000 'Ul'Vl ~~L~'WftJEJJ;l::; 

94.12 'fl~u?r~~1'Wmmm1fl 'i'l \91111~~ fl.2 

3) ~H'lfllJl!J::;LlJ'UU'IJ'IJ?l'tJ'UtlllJfl 111J~~L'J1'Ur;itJ i ~L~'UU 'U 1'Vll~ 1 'U fl11 
". . 

tJBfiU'IJ'IJUJ;l::;'W~PJ.J'W lLnl~hr~mlJ'Yl~mtJtJ{ fltJ'WB:iJml' 'fl~u?r~~ 1 'W\91111~-Yi 4.9 

I 1 ~ I 

VlnHil4.9 mllJ~~L'l1wnu1n'IJLnl~hJ~\9lllJ'Yl~mtJB1fiB'UB:iJm1 (ntJ'W m1'l.J~'U'u1 ~) 
q 

'lJ 
'Ufl X SD 

3.65 0.61 

2 3.47 0.51 

3 2.18 0.64 

4 3.35 0.49 

'J/ 
~ l'Ufi111J ?1'1f.J~l:IJ 

3.71 0.59 

2 fldl:IJ ?1'1f.J~ l:IJ '\J tJ~ fllJ tJ tJ flU 'IJ'IJ 3.76 0.66 

2.41 0.62 

2 3.35 0.79 

3 4.29 0.69 

4 4.18 0.64 

3.44 0.62 

.d 
'Ill fl\9111 l~'Vl 4.9 ~Wfl11 'l.J1 ::;L:iJ 'UU 'IJ'IJ ?l'tJ'IJ tlllJfll 1 tJ tJfllL 'IJ 'IJU J;l::; 

". . 
'W ~PJ.J'W lLrll~hJ ~ m:IJ 'Yl ~ mB tJ{ fltJ'W tJ:iJ ml' cJ1 ~ ~J;l m 1 'l.J 1 ::;L:iJ'U 'i'l 1 l:IJ~~'W tJ 1 '\1 tJcJ1 'W 1::; 'fl 'IJ'l.Jl'W flm ~ 

~ 

- _I "" "" ci dt 'l'J/~1 'l (X = 3.44) ~r;'l'\llflfll1lJ1::;L:tJ'WU'IJ 'lHHJ'Um:tJ'flll:tJfl~m'Wl'Wfl 'lHlJ'Ull'UTVll~ 'Ufl11flflflml'uuJ;l::; 
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~ I I 'J} I 

~l'll'Wllfl1~'11<JI'llll'l1~mew{mrwa:iJml' 'Wtr:h 1'Wri1'W'lle:J'l~l'W 1m<JI'I'rN .u'e:~Yi 3 .W'WYi'tJ~iJ~<Jl'WJJ 

mlllmm~I'I'll (X= 2.18) tlr1~~1'W'fl11llUr1e:JI'lntJ .u'a~ 1 f111lli'I'~I'l1n1'WfnJ"'tJ~iJ~<Jl'W (X= 

" ' 
2.41) lJ Hrl f11j th~!:iJ'W 'fl11ll.W'l'We:J 1 'iJj~ ~'IJt! e:J tJ 'il1f1'1i'e:J!I'I''W e:Jll 'W ~'W'IJ ·:h.W'W .yj'tJ~iJ~'l1'Wllfl'IJlfl'W l U 

" JJHm111 ti'tnl'lf111ll hi I'l'~mn 1 'W f11J"Yl1'l1'W ~'ltJ'W 'il1n'li'mi'I''W e:Jll'W~ N'i:D tJ~'l 1~ufi'1 'U 1 'W ri1'W 'U e:J'l .. 
" ' ' 

.W'WYiu~iJ~'ll'W 1 tiiJ'U'Wl\9lf)~l'lf1l1l~lJ ~'llli'I'I'l'l~<J~tJYi 4.6 

"' 
'11 ~ 'l 'illf1 f1l J" tJ f 'IJtJ J" 'll fl 1 ~ tJ 'l \911ll'l1 ~ f1 le:J e:J { f1 e:J'W e:J :iJ flbl\911ll Hrl f1l J" 

q 

tJ j ~ tii'W na 'W m j tJ f 'IJtl j 'l 1~tJ f 'IJ 'tJj 'll'llll'li' a 1 I'I''W au 'W ~~vi a 1 t1 \9lj 'l\911llfl11ll 1'1' e1 <J m j 'U e1 <Jn ~ ll 
q q q 

" 
I'l'mctn 'il1n'I1'W 11'i'Y11mJ"tJj~tii'W 11'ltJ1~'1i'eJllm~:JJtw~N''tJj~tii'Wfl'Wl~ll1'W~1'W1'W 11 fl'W ~rJf)lj .. .. 
tJJ" ~l:iJ'Wll 'IJ'IJI'I'el'IJ tllllfl11llfll9ll'J1 'Wl~ eJ 1 ~llJ'Wll 'W 1'Vll 'll 'W f1U e:J elfHl 'IJ'IJ!W ~~ l'll'W 1lfl 1 :itJ 'l\911ll'l15 f1 

ma{neJ'WeJ:iJmr ~<Jllfl'l'l<J1'WI'lTn<J~ 4.10 
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I I j1 I 

V1n1-rn 4.t o m11J~~t~ 'Utnv1n'lJtnl~hr'~~llJ'YI(]'fmrfl{ m:rw e~:iJmr ('YI(]'Im11li'mh '~) 
q 

~ -

'U fi 1U.Ifll1 X SD 

<jl 1 <jl 
~l'U 'm'li:Y11'1 

cl 
l fl111JU'U'I!!1'1 3.76 0.56 

2 
~ : ~ 191 1 

1tl'I11J'Ul'Y!'Uf) ~'fltl l 'I!'YilJl:::i:YlJ 4.24 0.56 

3 ~'U ~llBir~'ll'UiJmllJt 'YilJ 1::: ~:rlJ 4.24 0.56 

4 11lu 'lJ'lJu~:::'U'U 11'1lJfl111Jtll 'UlJ1~1 ill'W "' .. 4.00 0.79 

<jl 

\P1l'Ufl111Ji:Y1tl'lllJ 

I m11J n~lJf)~'W1:::'111l'I~'W~L1Bir~'ll'W n'lJ 1 f\1 'li:Y~ 1'1 3.71 0.59 

2 fl111J 1:Y1 tl'lllJ 'U 'fl'l tl1 1 'fJ 'fJ flU 'lJ'lJ 3.94 0.56 

<jl 1l "' \P1l'Wfl111J ~tl\P1i1tl 

I mllJI:Y:::\P11f) 1 'U m1L1Bir~'ll'W 4.35 0.49 

2 1 "' <jl fl111J ~:r:::~ 1f) 'U f)l) !fl fl tl'Utlltl 3.06 0.56 

3 m1t~'flf1 1 ~1~:rl'1~1l~'fll'1nv~vm ~'ll'W 4.41 0.51 
q "' 

4 nn1i11 'li'mnu~dhmllli:Y:::ml'11¢l~ltl 
q 

4.35 0.49 

)11J 4.01 0.57 

.d 
'il 1nm H.:J'Vl 4.1 o r:-n1 m1 1l1 :::t:iJ'UU'lJ'lJI:Y'fl'lJmllm1 vt~mt'lJ'lJUrJ::: 

'I~I'JJ'W ltnliJ'I~llJ'YI~nt'fltJ{ nt~'Wt~ilmr 11(]'1m11li''Utl1 'I r:-mm11l1:::til'Wfl11ll~'l'l"l'fl 1 'ilt~ci1 'U1:::~'lJ 
q 'U 

Jl I I 'j} 1 

HrJ:::'W\i\IJ'Wltnl~ir'lmlJ'YI~mt~t~1flt~mJ:iJmf 'l"l'lJ111'Wri1'U'U'fl'l¢ll'W1m'li:Y~N .Ut~'Vi 3 .W'W'Vi 

11 BiT~ 'll'U lJfl11lJ m m::: i:YlJ (X = 2.18) u rJ:::¢1 l'W fl111Jtl r1t~IP1.i1 t1 .U tJ ~ 1 m11J 1:Y:::IP11f1 1 'U m 1 

LlBir~'ll'W ex = 2.41) ~'~iJf:-lrJm11l1:::t:iJ'Wfl1llJ~'~'I"lt~1'il):::~'lJ'ut~v 'YI~'~'illflm11li''Utl~'~11'1vm1 
• ~ • 'j} ' 'j} 

!~lJ.W'U 'Vitl Bir~'ll'UUrl :::'U til ti.W'U Vi 1 'f) 'IU'U'U 111' f) lN~'W f:-1[1 'iJ 1 flf1111l):;: t:iJ'U 1 'U ri1'U 'lJ tl'l ¢{ 1 'W 

1m'l~:r~l'~ 'li't~~ 3 ~'W~L1Bir~'~l'WlimllJmm:::b1'lJ c x = 4.24) urJ:::¢ll'WmllJtlrJt~IP1fiv 'li't~~ 1 

fl111Ji:Y:::IP11f1 1 'U m1L1Bir~'ll'W (X= 4.35) ~'llJf'l~m11l1:::t:iJ'WmllJ~'I'I"l'fl 1'il 1 'W1:::1'l'l.Jmf1 
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" " ~1 ~ tJ l Jl th fll) ft mn 'IJ 'W l'l'eJ 'W 1 'W fl1 ':i H i1 \91 ~ fl bY 1 'W! ~ .:J LJ m 'Vl 'Vlfl 'IJ 'W \91 fl 'W!! ~ ·:l'l'l'I.J'.ll 
"' "' q 

fll) Yll.:J l'W 'IJ fl.:J fl 'W -ff1'W 1 'Yi W ~.:J 1 ~!! ':i .:J.:J l'W!! ri~fl1llJ il'W l'tu1 'W fll) Yll.:J l'W 1 'PW t:JJiJ! fl ~ fl.:J :ij fl'lh tl 1 'W 
u u 

' " " 
fll ) Yll.:J 1 'W Yll1 11' fl 'W ! f) 'PI fl1llJ ! :ij fl tJ ~ 1 ! ! ri ~ ri fl 'W ! '1-'l ~ tJ!! ri ~ ~ fl.:j 'Yi ~ 'Pl.W fl iJ fl tJ 'l ~ .:j ir 'W ~1 ~ tJ ~ .:j , J{ 

I I 'J) I 

flflfl!! 'IJ'IJ!fl ~fl.:J:ijfl'lhtJ 1 'PI tJVi 'ill':i UJ.l 'ill flfll'l-'l'Yi 3 A 'IJ'W\91 B'W fll':i ~i119l ~i1 \9lxl ill en ~mn'W! ~.:JLJ rll'Vl elf .:JlJ 
"' 3/ 3J 'J) 3J 1 I 

'11 'W \91 B'W 'Yi E fl'l '1-1 .:J'Yi :IJ 'PI 7 'IJ'W \91 B'W 11'11 'W \91 B 'W 1 'PlD l.:J'YiY111 11'! f) 'PI fl1l:IJ t:W Btl~ 1 'ill fl fl1) Yll.:J 1 'W!! ri ~ 

':i1:1J~.:J1~nm1'Wfll':iYll.:Jl'W:IJlfl1'W~'W\9lB'W~ 3 Uri~ 4 1~ml'W191B'Wfll':i~fl\9lflfl ~l!~'W~~fl.:J1~UH 
'J) 1 I 'J) 'J) 

:IJlfll 'W fll':i~fl\91 Bfl~m1.:J ~.:J! ilv.:Jn'IJ'eJ'W\91 1 lti'Vi 'il~ t1 fl! iltJ'W \91 B fl'IJ l'Pl tJl ~ ltl ~ .:JU 'W ~1~ ti~.:J l Ji'B Bfl!! 'IJ 'IJ 
"' "' 

' ' " 
fll ':i B B fl !! 1111 !! ri ~ blr 1-:J !fl! B .:J ~ fl\91 fl fl !:ij B! 'IJ~ ti'IJ! .yj ti1J! 1 ril ':i 1:1J 'IJ B .:J 'IJ 'W \91 fl'W fll ':i 

'JI 'J) I 'J) I I 

~i119l'!-1.:J'Yi:IJ'Pl Vl'Ullfl11~i119ll'W'IJ'WI9lB'W'Yi 3 Uri~ 4 !~'W'IJ'W\9lB'W'YiYlll1i'!fl'flfll)!:ijfltl~l!!ri~!fl'Pl 
'j/ 'J) I 'j/ I I " I 

'eJ'W \9111 v 1 Jl ~ 1 t1 uri~~ n'l-1 .:J ~ .:J 1 ~ 'W '11 'W \91 fl 'W 'Vi~ B.:J m 1 95'W .:J l'W m n'Yi 'ff'Pl 1 'R ~ v 1 'W 'IJ'W \91 B 'W 'Vi 3 ~ l'W 1'W 
q 

'J) 'J) I 'J) 'J) I I 

C!I I Q./Q../ d 0 .::::t.IQ..I !i)v ~IQ.J.d$~ 

3,615 'l5'W\9lfl1'W 'IJ'W\9lfl'W'Vl 4 'ill'W1'W 14.460 'l5'W\9lfl1'W )1:1J'il~\9lfl.:J'ilfl\9lflfl 18,075 'l5'W\9lfl1'W 91-:J!:IJfl 
. " 

! 'IJ~ ti'IJ! .yj ti'IJ fl'IJ fll) l ~!! ':i .:J .:J l'W fl 'W l 'W flU~ fl\91 Bfl 'il ~! fl'Pl fl1 ':i !:ij B tJ ~ 1 l Jl~ 1 ti:IJl fl~ n'!-1 .:J ~.:J -ff .:J ~ri l 1i'tn 'PI 

fl'IJ~!'Yi\91 'illflfll':iYll.:Jl'W tJl~nJl 1tl tvfBri'Plfl1l:IJ!riBtJ~l!!ri~ 'eJ'W \91 ':i 1 tJ 'ill fl fl1) Yll.:J l'W ri.:J ~1~tJ~ .:J l Jlfi'Pl 
' q "' 

' 'J) • • 

BBfl!! 'IJ'IJ!!ri~'ffr 1-:J!fl~ B.:J ~fl\91 Bflbll'Yi 1 'IJ 'ffl'W! ~.:J'!Jril'Vl~'W !'WB.:JJl 1t11J 'il'ilD'W~.:J t:JJlitfl ~ B .:J:ij B~.:J mi 11 
"' q 

0 ' <jl 

1l.:J'ill'Yi'WltJ\9ll:IJ'VlB.:J\9lm'Pl 

u'W1fl'Pl 'l 'Wfll)flflfl!!'IJ1mri~'ffrl.:J!fl~B-:~~n\91Bn tvfmvi:IJ1 l1 ~ir'Yl~fl l'l-'l 'l 'W m1 ~i119l 

tJlu'W1fl'Pll'Wfll':iBBfl!!'IJ'IJ 'illfl.:Jl'W1~m~B.:J !fl~B.:J~f1\9lflfl~.:J'eJI9l1'U:IJ~ ~1~tJflB 'Wlti~Yl!1'.:J !!oW.:Jfl'~ 
"' 

(2552) 1 'PI tllJ 'il 'PI :JJ .:j 'Yi :IJl ti'Yi E f) f) B ri 'PI nm fll) Yll.:J l'W 'IJ B-:) ~ ~i119l ~ .:j Yll 'l 11' m ~-:) l'W Yll ~f) \91 Bfl, Jl'l 'W 
q q ttl cu 

. " 
LJ1mru 'Yimn flUJ.fll'l-'l! vh n'W 'Vl m bY''W ~ n'!-1-:Jm'Ufl:IJflll:IJ'Yi'W l'IJ 1-:J 'IJ B'l ~ fl\91 Bn 1 Jl Y11'l 11' mm 1 m-1i1191 

q q q 

'J) • ' 'JJ 

~ 'l iJ 'W ~ 'l l Jl B B fl!! 'IJ 'IJ!! ri~ blr l'l! fl ~ B'l :ij mh'Yi 1 'IJ fl1 ':i <U' fl \91 B f) ! .W fll ~~'PI 'IJ'W \91 fl'W 

fll':i Hi119lri'l ~-:JiJ1 m 'l~l'l~'WU1J'IJ!fl~B'l~fl\9lflfl ~'l!!bY'Pl'l l 'Wfll'l-'l~ 4. 7 
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_I 

.· 

' . d Q Q.l a''j) .Ci Q.l 

ill'W'YI 4.7 t:HWlflWCVl\'l'WH'U'U (lfl'Hl.:J'ilfWle:Jfl) 

'ill flfll'j'Vl~ TI'e:J'Ulfl ~e:J.:J :0 fl\91 eJ nlll'tm 'U'U ~.:J flll'l~ 4.8 l'l'U ll'th ~ TI'Vl ~ flll'l fll'j 

'1>11-:J l'W 'lJ B.:Jtfl ~ e:J.:J v.:J 11-l~l'l B tCe:J.:J 'illnlil'B.:! 1 ~H 'j .:!.:! l'Wfl'W 1 'W fll'j iJe:J'W 1~1vl'l-111 r1' \?leJfl~ 119i'ij'lJ'W 1~ 
' ,.. ' . 

fl11:U '11 'W llllfl.:J .yj Hi:~~~ fl~'lJ eJ.:! l ~r.JlJl fll fl'W hJ ~ fl'l1.:! 1 fl1.:! TI'r 1-:J'lJ eJ.:! lfl ~ e:J.:J .yj ij 'U 'W 1 ~ 1 1111) '\>111 ti' 
II] ' 9 0 "' II] 9191 0 

~:UTI'~~ 1fl ! 'W fl1 'j 'Vll.:J 1'W ll i:1 ~ l fl i:l e:J'W ~ ~ r.Jlr.J i:ll'U 1 fl 

" . . 
~.:Jt! 'W N'1:0 v ~.:J 11Pi'mmr n fll'j Hl:l~u 'W 1'Vll.:J 1 'W fll'jtl~'U'th .:Jtlil m;rWJ'W ltfl ~e:J .:J :0 n "' . 

" . 
\9leJfl1 ri'ij'lh~TI'Vl~flll'l 1 'I.Jfll'j'l-11-:Jl'W~~'W 1~milBn1 ~'11 ~nnn 1 'Wfll'j'J.H'IJ'lh .:Jlli:~~.WWJ'W llfl~e:J.:J:O' n • 

I t 'j) I t 

\91 eJ n 91-:J 1rnm 'j :u fl ru ~ 11 ~'Wl'Vl flU fl Viij ~ 'W \91 eJ 'W Vi 1 ~ 'W 'j ~'IJ 'IJVi m:u n tl'W 1m1 ~rl111 ~ 'IJ'l-11 m 'j . 
:'-



88 

' ~ ~ 

'11U1Vifll'J 1~-:Jl'W (Function) 'llti.:JI!-lil~il'illen't!'U Hmlierwt~l.l 'Wtlfl'\l1f1Ulrl".lm'Jl.lf.lill ~1V.:J~1l.llHl ..., 
-' 

.· t'l1mu'J~vnl'll ~~ 'U m·H'I~I'i'W'Vl'Unum~u1'Um'J !!-.~il~ .:~1'Uu~m1 11'1t~1i'Jn'\l~1.:~"1 1~~1v 
q • • 

4.2.3.1 fll'J 1 ~ir11m 'Jl.lflill ~1 'l 'W fll'J(;'t~l'i''W'Vl'W fll'J t~t~mt'IJ'Utfl ~ ti.:J .U fl~tlfl 
q q 

' ~ ~ 

1) m 1 1tm 1~l'l 11u 1-ViVi'W ~ 1'\.J 'Ut~.:~9i'U -ci1'U u 1 ~ nt~'IJ !!-.~il ~il'ill en u (;'j ~ 
1 I ~ ~ 

~d ~ if ~ d CV 3) d ~ Q.l d'.d Q.l 0 .:::::0 I Q.l d 

11i m1 11m 1~11 '11'\.J 1'Vl'l1 l;'t n '11'\.J 1m t:J.:J'U v.:~ 1!-ll;'t~fl ill CVllJ ~ 1l.l 'U'W ~ t:J'W'll v.:~ m1 'Vl 11r11m 1 l.lfl ill m ~ .:J'W • 
~ ' 

""' d "" 1 «< 'U'W~tl'W'Vl 1 : fll'J!(;'ttlfl flHfll'Jfl'flfdl 

~ ' 
Q..l d 0 g) 9) 

'U'U~tl'U'Vl 2: (;'t'l'J1'\lUI;'t~'J1'1J'J1lJ'UtllJ(;'t'UtJ.:J.:J1'U\9l'UU'IJ'IJ 
"' ~ ' 

1 'W m w f1mnii '\l~ 'U eJtJ1t TI'W t~tu 'W 1~~ till l;'t 11 ~ n 3 dTw 'Vi~ 11 fl 'W 
"' ~ 

ffl'l1 f 'IJ l ~~ 'Wfll'J frmJ 1UI;'t ~ tit! flU 'IJ'IJ !!-.~ill'lxlill en! m1rvi 1'11 'W L~un 

' ~ ' 

~t!l.l(;'t ri1'W l-12 ~v 1 1t11;'t~tev~9i'W ri1'W u 1 ~ flt~'IJ'W~t~ll1TI~'Vi'l ~Yhtw~ 
"' q 

~ ' 

l'i''W l'J'U 'U tl.:!l'Jf19i'U ri1'U u 1 ~ fltl'IJ'Uti.:J !!-.~ill'lnill enl'i'Uu'U'IJ ~.:~tw~.:~ t 'U\9111 1.:~-vi 4.11 

: 0 



89 

No. 
('Ul'YI) 

d 
!'Mi:lfl~lfl 1 Yz 'W1 1,020 

2 4 1,348 

"' 3 '\Jl'W'lffl 70 

4 115 

"' 5 lJeHI'Hl'J 1/3 Hp. 1,350 

6 ~liJ'I"ll'W 2 90 

7 fl'U 215 

8 410 

9 2 156 

10 6 270 

II 16 80 

5,124 



I 

I 

rtJJ;;;LrtU1Vli11EU1 -
~ ((I b 

U~M. Ll1%ll,~~ L~ ~/J-

U Q.~U ]' ~J'r,f1Q.U;;; f. [1-

~ 11 L~ ~ !J ~J'r,f1Q.U;;; f.[1-

~r.J~U1Hl1M._\;!~Grt

M.Q. ~ l;!,lr.LU M._\;! ~Grt-

r.JmM:z: 
"' 

u~u1~wr r 

~!tmLtt!t I tt~m I nL~n~ I lA,LM,!t nt.rmJt. 
"" " I _, 

lA,L it!tl:-@ll.lA,U'1 ;;; trt "" " ,- " 

: 3Aitll:-ttlA, 
"" 

: lit!t 
" 

IJLN~LQ;;;X!ttU .. ~llA, 'f 
I o 

~~aGu ;;; tf1~G~~tLttL~·z 

itl~t~Ltt~mU1Y-t6~GUG~!:-Gfi.~Litfl. 'I 

: ~M,!tlU@fl, 
0 " 

lA,lit!t!t~LWit : ~ttt!t 
J;>/b ? '="' 

U@~U~I:-@t~i: tlUI:-t~i 
~ f .!:. 

tU,itth~t!ti:-~I;-M,lA,M,li1Q 
p t;J"I"bl"b tb! 

: U,M,t IU!rLI:-fl.litl~U~ttCW : lA,IUI1 F l"b 1 ... I rb I l"b ~ 

(UQ.~UI11:'Q.W1) 111111M.~IA:JmLJ~IJ!111Q.U;;;r.fbM.t'..JJM.Sl,VllM.UU;;;Lf.1.;!,1t'..r.LU Zl"P lA,I:-ltl~ 
f't) ~ {6fl f't) ~ I ~~ (f, fl "=" F 

z:r·v ~~Ln~n.1, ~~JJ11~~ uG~u]'~G~1.;!,1~Gn.I1Gu;;;r.rme..~JM.~ . . " 
VllM.UU;;;L.W1t'.. r.LU~Q.fl.~r.JQ.1;;;1Jr.JU,!: 1 ;;;Q.rt l t\M.M.Vl l M.Uf'Ut'..L:!,M.J!,;;;!J~1111Q.U;;;!;rt M.t'..JJLU mn11M 
p (6 fl 1::;7 p l.n J?i=> (6 p 1:;7 I I " I I >:::;:> 
I ('!i: I ('!i: 

~11M. M.UL 11 ~L 11 f.1 ;;;Q. Vll M. Urtlt'.. M,J!,;;;Q ~1111Q.U;;; f. fb M.t'..JJ M.J!,~Q, fl.Vll M.UL uu;;;L.W1t'.. ~l;!,~Q. ~;;;11 t'..\:!11 
F?;:' t1illl Ft6 P I : I I: Ft1i fl 1;;:::>~ t6 (6 

111111M.~ ~ m,V~J;!I1 ~Q.fl.I1Q.U ;;;f, fbM.t'..)J M.~~r.J ~1;;;\:!r.J L f. ;;;m1MLLJ Jf1 G!J1 
" . 

~m,V~J;!I11:'Gn.I1Gu;;;tfbM.t.)JM.~~Lk1-u.!i;;;Lw1tnu: £ ~n.G~M..fr> 
('!i:. • If, 

r.JL~~LQ.;;;JJrtLWLVl (£) 
' 0 

Jf111Q.U;;;f.[1~Q.l.HHLrtLJJ (z:) 

M.Ltb!:~Lrt~ mum1,~GUG~~Gn.~L n.n. (I) 

111111M.~ 
If 

fb b 

G~ G):£ H ~M.UL~GJ:~~)f1r.J]'t~ ~!:'~l;!,L~ml;!,rtr.wt.khtnmtl;!,li1~UL¥ 
" " " 

111111M.~IA:JmLJ~I:!I1~Q.fl.~M.ULUQ.fl.~r.JQ.1;;;1:!r.Jlf. Q.l;!, £ VlM.t'..JJI:!fWfl. 
t6,P f't) 1::7 0 (6 p f?' F I t1l 

06 

-y : 

-

~ 
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_r, . '-' 

' ''j} • 

~l'n:.l'n 4.12 m1i!fl11~11'vnhVi ~lhrd -:n . .J'lh~ntJ'lJ r;..~il191fitucvl'~'Wu'lJ'lJ (!fl~tJ~~n\91tJn) (~tJ) 

. 
~ Q.l ' Q.l ' -' v d 'lJ'H:fYI : fH'I'JJ'\lfltl'l'U!'IJ~lJiH 1'U'YI : 

Q 

'II 0 

'IJ elill'ti'W VI : 

f----------.,--------1 1. 'IJ'WlVI'IJe>~~ e> ne>~.n 'Wmwcnm~ ':i ~l'W 
~ G v.d cu ~ 

'ti'JJ1VI : 1!fl':il ~ 'ti'ti'Wl'YI 

o I 

3. 'Yilfl1l'JJ(;l'~ fllVI~lf.l 

'II 
'ti'Wl : 

"' 'YI1Hl'WVE: 

91 

'II "' 'ti'Wl'YI 1---,-.,--~-----< 'ti'JJlf.l!'ti~ 

-ri'W~p'U !I;Y~'JJ Q 

I 

I 

I 

- f'lJ fll~.:J'ill tl'ill'W i'tl I 

- ri.:Jm~-rrlh-rr:utJ I 

I 

6. '6'1'1 V'YHW 

OJ 

-'iltl\91tltl 

7. tl'lJ - t~'U'Wl~\91tltllW!tltucvl I 

- 1l'lJ~~ l'lJ~~ I 

- ~'lJ~~1~1~ 

- ~\911 lf11 11ltl'W!'H:I.Jl~-ri':IJ 

OJ Ill VIII • 
8. '15~'il1J !:IJ !r;..l . 

I 

- ri .:Jfll~.:J l 'W tlWVlm tl'lJ 

-1JtJ~n'Wm ~11~ I 
9. !'VH'll 

I 

I 
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I ~ 'j} 3) 'j) 

itml~timrn! 1-viVI'W :u l'W~ B~;'W ril'W i.l ~~ f1B'lJ~ B~ ~~~ilw cnl'i''Wu 'lJ'lJ'fl ~ 'lJ'Vl n;'W ril'WU~l <U''U ~ B'W 
~ q 

I 9J 'j} 3) 

l'iB 1 u'l-1 1'11U' 1-viVI'W )ll'W ~ B~;'W ri1'W i.l ~ ~ nB'lJ~B ~ ~~~ilw cnl'i''U u 'lJ'lJ11~ '11 :u~m'Vl1 m~ u~ ~ d:l'U mm 1 
' gJ 'JJ ' 'j) 

'flll:IJ ~:IJ~'Wi~~'l1':h~'I1U'l-viVI'W ll! l'Wt'l1ril'w'W 1~ v'Vl1m~ nH tJ'lJtoVitJ'lJ'tYU' 1-vim riTw'W -vi~~~ u~1 111' 
.. <u 

' " ' 
'fi~U'W'W~~Iil'lJml:u{hr1ru'ii'Wm'lJ'Vlf1'!1U'l-viVI'W 'Ul'W ~~un~~ 1 'W~l~l~-vi 4.13 

u q ~ 

91 ' ' ' 

Evaluation ffl'\1-f 'lJ 1 'W '\J'W \91 e:l'W f11 ~Vi 'ill~ w 1'\11'\1 U' 1-vi '\1 fl f1-'\1U 1-vi ~ e:l~ ~ eJ ~ ~~~ ilw en 'illf1'\1 u 1-vi 
3) 3J • 31 31 • 

VI'W ~ l'W 11~'11 :u~ Vi 'ill~ w 1'11U 1-YiVI'W )ll'W'U B~ul'i ~~;'W ril'W i.l ~ ~f1B'lJu~~'Vl1m~ t i.l~ tJ'lJ t'Vi tJ'lJ'I1U 1-vi 

" " ' 
;'W bfl'WU~~f1e:l'U'VJf1;'W:IJlU 'Vl'W ~ltl~tljflf1'hl ru '\1 ~ e:JI'1l5mn ~1 tl"l t VI eJ (]'~~ lf11 'W m~ 1 ~\911~ l~vllf1 n 

! u~ tJ'lJ!'Vi tJ'lJ'\1U 1~-vi r1~ ~'Vlf1~ 
<u q <u 

o S) 'j) I 

Vll'Jl~n 4.13 '11U 1-viVI'W ~ l'W ~ B~;'W bfl'\.nJ ~ ~ f1B'lJ (!'fl~ B.:J ~ f1\9le:Jf1) 

A 

B 

c 
D 

E 

"' 'ilf1\9le:lf1 F 

G 

H 

dl 0 ' 

tJ~\9llU'\1'W.:J 1 

" ' " 
4) m ~! u~ v 'lJ! -vi v 'lJ 111' 'fl ~ u 'W 'W t1 1 '\1 t:r mr 'lJ '\1 u 1-vi VI 'W :u 1 'W!! 1'1 ~ ~ ~ 1 ~ v 

"" <u 

' " " 
t'Vl'flil'fl Numerical Evaluation 111'1 ~mrnm~'Yllm~ !U~ tJ'lJt'Vi tJ'lJ'\1U 1-viVI'W '\1 l'Wl'l1rilt1'U'Vi~~~ (Pair 

~ <u 

'3JJ 9 iJ ~ : CV <V 3) d d 3)a. Q..l d I d 0 Q.l I g) 

wise Comparison) tW l ! '\1'fi~U'W 'W '11 ~e:l'Wl'\1'\.J f1f1'lJ'\1 'W l'Vl'Vl ~l'il tJ!'\1'\.J ll:IJ'fl ll:IJ rl'l'fltljf1 llf11 ~ 1 '11 

" ' ' 
fl~u 'W'WU n~~~~~'lJml:WfflfltlJ 1 'W '\J'W \91 B'W m~ til~ tJ'lJt -vi tJ'lJ ~~'1111~ '!1U' 1-viul'i ~~'11 u 1-vi mm ~ mt tl ~ . ~ 
Be:Jf1!lJ'U 5 ~~~'l.JW.ll:IJfflrltlj ~~UCl'~.:Jl'W\911~1~~ 4.14 
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\911 H H'l4.1S 

2 

3 

4 

s 
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d. 0 Q.1 I <ll 

:l.Jf111:l.J ~1flt!Jl'Yllf1'U 

' " 
u 1 n m 1 t 'll~ v ·w -vi v 'lJ '11 t! 1-Yi VI 'U :u 1 'U -vi t1 ~ ~ u t1 ~ 111' r1 ~ u 'U 'U 1 ~ 1'1 'lJ 

"' "' 

I ' ' ' 
.cj Q ~ 9) .::::1 Q.1 ~ d 9) ..::::t.d ~ Q.1 

Vll'Hrt1 4.15 f11 11!f111~ '11 '11 1'11'U1'Vl'l1t'lf1 '11'U1'Vl) fl .:J \911 t.I T!i Numerical Evaluation (!fl )fl .:J'ilf1 \9ltl f1) 

.d v 
!fi"Hl.:J<U flVIfl fl A B c D E F G H I J 

A - 3A 4C 4D 3E SF SG 3H 31 31 

B - - B/C 3D 2B 4F 4G 3B 31 2B 

c - - - 3C 2E 4F 3G 3C 31 3C 

D - - - - 2D 4F 2D 20 I I 21 

E - - - - - SF 3E E/H 3E 3E 

F - - - - - - SF 4F SF 3F 

G - - - - - - - 4G 3G 2G 

H - - - - - - - - 3H 2H 

I - - - - - - - - - 21 

J - - - - - - - - - -

fl ~U'U'U 11 :l.J 3 8 14 13 IS 39 21 9 12 5 

n l d d d O 9 ~ n l d d 

f11 ) !1J)tJ'lJ !'VltJ'lJU'lJ'lJ'Vl1:1 ~ ~ (Pair wise comparison) ~ '11!1J ) tJ'lJ!'VltJ'lJ 

um A nfl'W 1 \9lv'l'11m1 t'll~ v'Ut.viv'IJ'I1U1 ~ A (1J fl .:J n'Um 1tf1~ fl 'U ) n'IJ 'I1U1~ B cri.:Jn1~'l111'u1'Win) 



94 

I )I I I !J} ' 

1 fi' l1 ~ ~ '11l Vl '11 tr 1 ~h1-HHl ·m tr 1 ~Hifhfl ·1'~ 111 ~ tw 1 u\m tr 1.vi 1 '11 h! ii 1'11Unh f1 ty f1 l1 tl h! fi' 1 v 1'1 ~!! h! h! 
y • ' • 

~~101 'IJI'l111H:l1fl tyrvh 1 ~ 111m! h! ~ -:n11 m ~ t 'l.J1 V'Ut .vi £J'IJ'I1tr 1.vi A (ll tJ.;J tl'u m1 tl'l ~hrw) tl' 'IJ 11tr 1.vi c 

(ri.;Jfh:1~111'n'IJ<ilnmlf1) H(;l~t'l.J~vmViv'IJ'I1tr1~ A tl'1mtr1~ D (H'l.J(;l~v-ni'~'l1hl) 'l"l~v:wn'IJ1111'l~Hhlhl 

~~\Ol'Um1:wrl1fl'ty trlvvhmmJ~ V'Ut.viv'IJ'I1tr 1~1 umn A tb'l'~ 11!!~1 ~.:JV11m~ t'l.J~ V'Ut.viv'IJ'I1tr 1~1 u 

" mn B tW~Hfl1 c 11h!m'IJ'VlflHm 1911:wih\Ol'U 'l"l~v:wl1~1111'l~Hh!h!~~I01'1JI'l11:JJrl1fl'tu1ur11hltJ~ 
q u 

'il1fl1911~N~ 4.15 !!fl1 A (lJtJ.;Jtlh!f11~!1'l~t!h!) Vl111~W1t'l.J~V'Ut.viV'IJ 

11tr1~ A tl'U'11tr1~ F (<ilfl191tlfl) iil'l11:JJtlihll1'11tr1~ F iil'l11:1Jbl1flt1Jfll1 !!n ~ 111'1'l~!!h!h!~~\Ol'U 

1'111:1Jbl1flUifl ':lltlh!:JJlfl~b(~ (5 l'l~Uhlhl) 1'Wttfl1 B Vl111~tw1t'l.J~V'Ut.viV'U'11tr1~ B (ri~fh:1~111'111'W 
u q 

I I 'JJ I 

in) tl1J'I1tr1.vi c cri~n1~'l111'n'IJ<ilfl191tlfl) iim1:wtliw,h'l1tr1.vil1~b'l'tl~'11tr1.viiim1:JJbl1fltlJ!'Yll"l tl'W 

' " 
1'111 :w rl1fl'ru 'il 'W m 'IJ'Vl nfiu ~ 1 V11 m ~ ~ 1:JJI'l ~ u 'W 'W 'U v~ u~ n~'l1 tr 1.vi 1 'W m~ 1~ 1~ vm ~ ~ 1:JJ t.'h m! n 

u q "' 

' " 0 QJ 91 .::::! 'J) QJ 9 
f111:JJb'l'11'ltlJ'llti.;J'I1'W1'Vl 'Vl1.;J~1'WUh!1'Wtl'WUn~!!'W1191~'lltl~ A, B, C, D. E, F, G, H, I, J l'W1911~1~ 

" . ' 

!~.;Jtn'1Jl1.;J'I1:1J~11'W l~£Jtl~~1:JJ c}1.;JH(;lf11~11:JJI'l~U'W'W'I"l'IJ ",ll F (<ilfl191tlfl) iif1:::U'W'W~ 1 :JJ 39 fl~!!'W'W c}1~ 

:JJlfl~b(~ ~tl~n'l:JJl~tl G (<il'Uv~1~1~) iil'l~U'W'W~1:JJ 2ll'l ~ U'W'W Un ~ E ('f'Url1~~'il1fl:JJtl!191tJ{ri'l111 
q 

'l"ltn v) ~ v~n'l:JJ11911:JJ ~ 1101''1Jm1:u rl1fl'tu nn 'l.J 1 ~a:iJ'W H(;l m~ 111' f1 ~ u 'W 'W ~ ~ 101'1JI'l11:JJ rl1fl' tutt~ n ~ 'l1 tr 1~ 
"' u u 

'JI 'j) I I I 

Vi'W ]1'W 'lJ v~~'W ri1'W 'l.J ~ ~ nv 'IJ '1J v 'l t 1'1 ~ v 'l <il n 191 v n m m ~ fl b'l'~ 'l.J11 tr 1.vi '11 ~ mtn ~ 11 tr 1.vi ~ v~ 1911 :w ~ 1~ 'IJ 

'fl:::U'W'Wt~\Ol.;J1911~1.;J~ 4.16 

j/ "' 
.... j/ ,d 

'11 'W 1 ')1 l'nl f) 'Yl'W l'n'Hl~ fl ::: H'W'W'a11J 

"' 'ilfl191tlfl 39 

<il'Uv~1~1~ 21 

~'IJ rl1~.;J 'il1fl:JJtl!191 tJ{ ri 'l111''1"ltri6 
"' 

15 

ri ~ rl1~~ 111 f)'IJ <ij fl191 el f) 14 

u'l.JM'I"l~~'l1'W 13 

"' "' ,.j 
~ v~ ~'IJ'lf~'ll'IJ t'fl n vu 

q 
12 

ri .:Jfll~.:J 'l 'Wf111'V1~1 fl11 9 
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I 1 o t 
t:t g/d Q.l 9.)'.::::1 ~ QJ 1 

Vll 'iN 't1 4.16 '11 'W1 'Vl '11 t'l fl W:l ~ '1·11-Jl Yl'Hl -:J '\J B ,mr:i'e:J -:J 'il fl 191e) fl ( 19W) 

.· 
' ~ cl 

'HUl't'l'iel'l 

8 

dl 0 ' 

tl~\9lll!'I1'U'l 5 

3 

5) fll':i'lh~liJW,Wfi11:1Jfl~l~Bfll':JBBflll'lJ'lJ (Evaluation and Design) 
g./ I I I I 

n1 1 e~e~ n11 'lJ'lJ t:--1 ~ \9ln ru ~1 111l.U 1 ,r Y11 n11 e~ e~ n11 'lJ'lJ 'illfl'l1 tr 1 Vi Vi t'l~ 11u 1Vi 1 ~v1~ :u 'illfl'l1 tr 1Vi '!15 fl'\J e~.:.~ 

m:iJ-e~'Ul~:Ul'Jmh~m':i 'illfl~~111v iJl'I1Ul~'l15n 11u 1~1 e~.:.~'\Je~-:Jt:--~~\91nru~f1mn (lfi~B.:.~11nl9le~n) 

1 'U fll 'j eJ eJ flll 'lJ 'lJ ll t'l ~Vi' \9lJ 'U 1 tJ f 'lJ tJ 'j -:j l fl ~ eJ -:j 11 fl \91 eJ fll ~ eJ lli :IJ 
q 

'j) I I 3/ 

1J 'j ~ ff'Vl ij .fll'W 'l 'U fll'j t:--1~ \91U 1Jlu 'U 1fl ~'ill fl-:Jl'U 111m~ B-:J lfl ~el -:j er~ nB'Ut9tm ~~ fl'ill.fll'W J;'J' -:j ~111 tJ 
q "' "' 

<J' I 31 1 'j} 'j) 

w:u'Wt'J1J;'J'n~lm~ ut'l~i:!f~ff'n~ fi-:J'Vl'U (2551) tfi~B-:Jt:--~~\9lnB'Ut9tm~~.y;J;'J'rN~'Uil iifl11:umm':it~ 
~ q 

I I I 'J/ 

1 'U fll':i f:--IJ;'J':IJ llt'l ~ el~ 1 'Ulfl ~ ei-:Jl~ tl1fl'U fll':i el~l ~'U 5 fl'l:J 'ill~ll 'lJ'lJ fl1 ':i lfl ~B'U Vl ~'U t'l'l m:iJB'U t'l fl J;'J''lJ 
"' 'U 

.<::::), il ~ ~ tq 9.1 ~ d 31 rl'j) 0 Q.l d QJ d d il ~ 
J;'i'l:IJl':Jtlt:--lt'l\91flei'Ul'lfel!'l1~ !~':11~1':11 'Ul'Vlt'l~ 10 tl-:J h:iJBl\9lel':i\9l'Ufllt'l-:Jl'Wti-:J\911l~tl1 :IJ\9l'U'Vl'U\9ll 

q q 

' 'JI ' ' 

Yll-:Jl'U e! ~1-:J\?l elltJ e! -:Jll t'l~'!J t'IB~n t1 ~'.I U 'U ~ -:J l Jl e!e!flll'lJ'lJlW~ TI~ 1-:Jlfl ~ e! -:J:iJ mY1'11 f 'lJfll ':i 11 fl\91 e!fl loWe! 
'J/ I I I 

'l ~t'l~oU'U \91-el'U fll':i f:--1~\91 t'l'l cJi.:.~iJ1 fl H ~ 1-:JI'i''Ull 'lJ'lJlfl ~ el ~ 11fl\9lelfl ~-:Jfll'WVl 4,9 
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Ball Bearing No.6301 / ¢ 
~. ~ 
~ 

250mm. 

300 
I 

in. 

~ 
IlL- II-

1-- II-

' tt M..- PUiey lO in. 

220V. "" 15A. V-Beii Size A 
3200 
rpm_ SO 
Hz_ 

650 

Ml L-1 

= I 'lrr: 
Control L!:0J 

M..- U V. 15A. 
800rpm_30 Hz_ 

'----- '-----
600 

' ' " 
! fl ~ e:J ~ ~ f119l e:J f1 'Vi ~1 ~ {J vll f11) e:J e:J f1 t! 1J 1J ~ 'W 1 'HlJ t! 1:'1:;;) 1 {J ~:;;! ~ {J ~ 

<u 
j.l 'jJ 'jJ I I 

95mr1'W ~ l~"ll':J n95'W 95m11'W 1.h:;; n t~lJ v.t~l?li1 ru cv11rr<fJ'Vi 1 ~'Yl1u ~:;;l'i''W l':J'W 'IJ e:~ ~tfl~ e:~~ ~ nl?l e:~nm tJ'\1 ~ ~ 

ulf1Vli'JJ'Wll'i'1m'VlflUf11f1'1m)'lJ'fJillfll ~~urr~~1'WI?ll)l~~ 4.17 ur1:;; 4.18 
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0 
' " ' 

Vll'H~ll 4.17 ~'UbiJ'U'l.h~fltl'lJI'-li')VIfi'W ~ l'!;YV~Uf!~l?i''U'Yl'U ~tl'll'fl1tJ'l ~ fl\9ltlfi'Mll'l~lirnm ':i:IJ'fiW ~1 
q q • 

6 

u 
'i1l'U1'U 

v 
' .. VI'U't1'U 

"' "" 
I ..., • 

No. 'titl'ti'U[J1'U 1[JVI .. 
• "" ('til-A) ('Ul't1) 

1m'lm~n 
d ~ 

I m fl mn n 1 ~ 't.n I 508 

" 2 lHHI'lV':i Y,. Hp. - 1 995 

3 fl'ltll"n'U - 2 90 

'" d ' 4 'V'Hfl tl rl1 fl fl '11 fl f) 4 1,280 
"' 

5 rv~m l'Wfll~'U 2 156 
., d 31 

6 'ill'U'!Hl rMflflflm I 70 
., ., 

l'Wfll~'U 7 'il'U'lffl I 68 

8 'lf~~'lJl'lJlJ~ 
d 31 "' "' m fl n n m l 'fl 'H.l'llHJ 1 250 

q 

GJt~~'lJ1~1N 
d 31 

9 rMflflflm 1 680 

"" 10 U'lJH - 5 225 

' 11 nmwrl1'lJ'fi:IJ 
q 

- I 350 

"' d 31 
12 'UVIHl'flt rMflflflm 12 36 . '--

':i1:1J 4,708 



.r"' 

. ~ 

. 
QJ <:1 

1'U'Yl: 

v 0 

'U f) fll 'H'U VI : 

r-----------.----------l 1. oumV~oue>~~ enerJ!l!mwcri"JJl~ 'Hill! ~ r! vcf cu ar.9 

'H'JJ1VI : 1!i'I'Jl~'H'H'Ul'Yl 

"' '\lfWHlfl 

~·uri~ 1JJ'1~ 
9) 0 "' 

l'l'Ufll~'l 

f'Unl~'l'\llfll.lml'le:~{ ri .:J111'YHciv 

ri .:Jnl~.:J1'Wm':i'Ylme:~'U 

ri.:) nl ~'1111 '\ll'U oJrn 

lle:~.:Jn'Um':it'fl~e:~'U 

d a. Q.l a' 

) lCJ~~!DCJ~ N~l'lfl tl!'·Yl 

"' 

2.~l'JJl'J00f}VJ~'J~ flf)~,~ 

3. flli'11l'JJ~~f>lVI~UJ 

n ld ~~ V .-9 'I d 

- !Ui:lti'U'\llflfl'U!U'U'l5~'\l'UCJ~ I'Ul.J~ 
q 

0 "' 9) 
- r1~fll~'ll!':i'll.lliN 

- ili~D'lt~lJDiJmu! 
q . ~ 

- tiJ~CJ'U Vlfl''Yll'l'\llfl!!'U 1'U e:J'U!lJ'Ul!'U 11'1-:J 

- ili~D.:Jt~l.lmJmw 
q 

~ 

Vll'l1'U '\l1fll! 'U 1'Utl'Utll'U!t 'U 11'1.:) 

)1l.J 

v 
'H'Ul : 

<:1 

'Yl'JJ~ll!VE : 

250 

680 

1,345 

90 

70 

225 

1,280 

156 

544 

4,708 
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1 . r~ i'1 \91 il w cv11 '1111 fll (J '11 ~.:) tJ f 'U 11) 'll! ni 'U .u e1 ~ n (J ~ 1 1 ~ (J 'U v; fl''Yll.:) fll) ~ n ~'~ e1 n 'U e1.:) ~ 'fl ~ e1.:) 'ill n 
q 

'j/ I 'j/ I 

u 'U l'U e:~w llwt 'U 11'1-:J t~D ~~~'U l11 'U fll':iVJl.:Jl'U r1-:J 
. ~ 

2. ~~nl~'l'Ue:J'll.Jelll'le:J{ ~.:) m':i.U'Ut'fl~D'U 1 'Uli~ 1 wt'Wll'l'l 'lhCJ~~m':i~'UeJ'll.JeJ!I'le:J{".:J 

3 . .U e:J ~ !fl''l:J 'U eJ 'l N i'1 \91 fl W cvf1 '11ll;) eJ ~ 'U lJ 'U ~ 1l!" ~ lj 'U 'U 1~ ~! ~ fl" 'l ffl m Hl ~ fl \91 eJ fl 1 IP1' 'U'U 1 ~ 'U eJ 'l 
• • 1 'j/ 

\91 eJflmJi 'U!flW cvll.Jl\91 ':i ~ l'Ui1 CJe:JlJ f'U 11P1'9f.:Jt'fl ~ D'l !~l.l ilili'fl W ffl-liJ~ IP1' l'U U 
"' ~ q 

~ ~ ~ 

'ill n m ':i f1nm.U 'W 1'1 D 'W fll':i ~ fll'l D n 1JJ' ffl 'Ut ~ .:J tJ m 'Yl 'VI 'U 111 'U .U 'U ~'~ D'W i1 
"' 'j/ I I I 

'\l~~e:J'l eJ 1flCJ'fl lll-l'lfl'U 1 UJ !!":::;! lJ'U .U'U \91 D'U i1V11111tfl~'fl lll.lt:iJ eJ CJti'ltt":::; e:JiJ~t '11 l'll.l lfli1 ff~ tJ):::; fl D'U 
u q q q 

~ ~ . 
0..1 Ct. 9) Cl d Q.J C!. 0. Q.l dl QJ Q.l I 3} 

fl 'U fll ':i H" ~ 'U:::; \91 e:J 'l H" \91! Vll.J eJ 'U fl 'U lJ fl '15'U!!" :::; H" \91 'fl) 'l [l:::; lJ 1 fl "l 'll' 'l [l fl 'l:J W:::; '11 'U \9l 'l fl [11 1 'H 1 fl \91 e:J 'l fll) 
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~ .Q ll]$1 d ,J l.I]3J ~ Q.J ~ 0 cl ~ 0 ~ QJ 91 
hHYl:IJl'HlN~'l\91 !19lbl~\911f1Ufl~!:i 1'll'W Ufl~ !\91:1Jl\9l:i ill'W!'I1:1Jel'W tl'W'Yltl'lf'W ~1! lJ'W \9HJ~ 'W l!fl:i el ·Hl m! 'lll .. . 

o1 9}..:::! ~ 31 91 (lJ d dt ll] Q.l Q.l 3.1 .d 
m'lJ:i~cml'l1'lf e:Jnmm:ie:Je:JmtiJiJI'le:J~ hl1fltlf11:i'lle:J~!fl':ill'lifl'l'i:ll'l:if11:i t'fWe:J'W m 1\9l~l11'lle:J'Yl 2. L6 . .. . . " <j} Q i) '}) .dJ I 0 Ci 9) 'j} Q.l Q.l.::::::t. 9 'J) <j) lf( 9J 
t'lll:IJl!fl CJ1'lle:J~'fi11'J ~~ ~~'lf1tl~'flnmm':i'Yl1~1'WU~~fl1l:ut:uu I'Jm'W 1 eJ:U'Yl ·HJiJ~m ~ t l1'W tli'J~ ~ t\91 • • 
119li'J!fl ~ e:J~ :ij tll'le:Jtl~e:Je:JtlU jjjj ~f 1~ ~~:1Jl1 il tl tll :i"Yl1~ 1'W 1191 tltll :i tJ 11 iJ:IJ\91 tliJ 1 bl', 'Yl~ l:IJ 1 V\91~\91 fliJ 

e:~tJmru:ij'iJfi'fl m1Yi1~1'W ~~ 1 ~:um~e:1n 'W m':i ri ~ihi!<J ~l'W ~l'l-Hl1~tl'ltvie:Jl1:u'Wun'W ri <Jnlii<J~v\9l~'fl . . 

fi11Jfi:IJ • 

. . 
,. "" "' ill'W'Yl 4.10 lfl:ieJ'l~tl~e:Jtl 

.::::::t. d 9 'J) d ~ 
4.2.3.3 fll:i'Yl'flfle:J'lll~~T!ifll':i !'b'lfl:ieJ'l:IJe:J 

" . . 
1) 1 ~:ije:J~<l'lf'fl :ij'jjfi'fl t~t~ ~1n'I!'W 1 rit~t~Yi t~u ti<Jttl'W r~ ~ n<J n ~:u . 

'lJ~e:JI'J:ijmvie:J 1~bl'D~'l~~\9ln1J'b'\9l:ij1Jfi'fl t~t~~'W !~!~1~~'fln1J'lf'flilu'W !~!~ ~<Jm'W~ 4.11 . . 
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(fl) ('U) 

~ ~ ' 

'illflflu'Llf'lJ'lh-:J'\J'W\9\D'Wfll'J 'Yhnu 1m~l'W'UD-:J'Il'W\9lD'WYi 3, 4 ur~::;s 
q 

ri -:j ~r~ 1 11'! lrll~, ~~ 'W fll'J ~il\9l'J llJ r~\91 r~-:J!!r~::; rl'llJl'J tlli 1ii191 'J lfll'J ~il\9l'U a-:J fl~lJ fl'J ru ftfl'EJ 111i:l-:J fll'J 

'Llf'lJ'Ll'J-:J 1\9lu~\9l'illflnmmi91Hl'Wlii:l-:Jm"J'Llf'lJ'Ll'J -:J '1~~-:J!W\91-:J t'W\9\l'Jl-:J~ 4.19 
q .. q 
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' " 
V~rn~fi 4.19 nmlJWI ':i1ll'WoU'W\We:J'Ufll':i~mnwt'li'li.J~TYl nt~'Wu~~rt~'lm"Ji.JfuuH 

.. "' q 

2 

3 

4 

5 

6 

7 

" "' v 
1lrl"tl ~ UH'JVI'IJl!VI6'1-Hll'a 

fll':ill l l:U''Ue:J'U (l:U''Ue:J'U 

'U t1nn'U !:U''Ut~'U lu) 

' !'U'l 

fll':i~mn'U (bl'l'UU~'U':ie:J'l 

t'li'l n1J bl'l'U i:U'.u~ A''U) 

' fHl 'W fll ~ 

8.88 

27.04 

• 
112 ~'W 

72.66 

39.89 

49.34 

221.75 

' flel 'W fll ~ 

·tH'mJl'l 

(~'W/~11:1J-3) 

8.88 

27.04 

u:r'I.Ju1-3 

( ~'W/~11:1J-3) 

2,337.66 14.64 itnVi I 2,950.8 1 
" 

12 ~'W 

1.978.02 4.8 itnVi 1 2,250 

49.54 49.58 72.60 

39.89 

49.34 

194.1 7 

~ ~ I I 1 

oU'U ~ tl'U fll':i ~f1~e:Jf1 fle:JoU'U ~e:J'U 'Vi 3 U ~~4 1 ~ tJ ~l ~ tJ tJl [;'(~ l'l! 'f11 eJ 'l ~ f1~ eJ fl!Vle:J'IJ l lJlU 'Yl'U fll':i ~ f1~e:Jf1 
"' 

Jl'JtJ'fi'U!l~~bl'llJl':ifl~f1~'Uf1lJl'J 1~!~ 'd~'W l 'U~'U~tl'U~ 3 fll':i ~f1~'Uf1l:U' bl'l'UU~'U H J'l!'li'l ~lfl!~lJ l ~ 
I 3/ ~ I I 

nm'Vi 18.48 1m 'Vi / 12~'U (~ f1~eJf1Jl'dtJ'fi'U) rt1't1 2,337.66 ~'Uii'J 1lJ'l ttJ~ tl'lJ!'VitJ'lJ n'Ut'fl1'e:J'l~f1~e:Jf1 
9J 9J I 9/ 

!~nm 14.64 l'Ul'Yill2~'U rt1't~ 2,950.81 ~'U!i1 llJ'l bl'llJl':ifi~~H'Jrtl~'liJl 3.84 1m'Vi!l2~'U iJl 

~'U'll'U!~lJ~'U 613. 15 ~'Wii'J 1lJ'l l'U~'U~tl'U~ 4 fll':i~f1~'Uf1l:U'.U~A''U ~ l fl!~lJl~!J~ l ~ 
9J 9/ I 1 

5.46 l'Wl'Yii3~'W c~n~'UnJl'JtJ'fi'W) rt1't1 1,978.02 ~wi1 1:JJ'l ttJ~v'Ut'Viv'Un'Ut'f11't~'l~n~t~n!~nm 
'j) 'i.l ' 'j) 'j/ ' 'jJ 

4.8 1m'Vi /3~'U rt1't~ 2,250~'Uii1 1:JJ'l bl'llJl':ii:l~~nm~'l~lJl 0.66 1m'Vi/3~'U iJl~'U'll'W!~:JJ~'W 
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'J) I 'J) I 'J) I I 'J) 

271.98 ~'Uii'l 1lJ'l ttt'I~'IJ'U\wv'WYi 5 mnn'Wt'li'lt~'U'IJ'U~tJ'UYi1'*nmmnYi~~ ~tl 72.66 i'WlYii~'U 
q 

1 'J) 'J) I I 'J) I 

('1!-:Jm'Wn'U.W'U) '11~B49.54 ~'U!i'1 1mttl1EJ'UtYiEJ'Url'lJf11'j''i!-:Jm'Wmml'1aYiBBmt'U'UmlJ'I1i:1mBB1 

" " ' 
tltl'UBiJmf'l'*nm 49.58 1'W1Yii~'W '11~'tl 72.60 ~'Wii'l 1lJ'l mmHlt'l~nmt'l'll'l1~tl 23.08 1'W1Yi/ 

'j} 'J) I 'J) 'J) I 'J) 'J) I 

~'U 1fi'~'W'l1'Utv:ilJ~'U 23.06 ;'U/i'l 1m 'j''JlJr1-:Jm~'Ul'WtlWri'11Jnflt'l~nm1fi' 27.581'W1Yi /~'W cJi-:J 

" '\l~Ut'l'~'l'fl l1lJ tr'lJ~'U £ 'j'~'\111-:J'IJ'W~ tl'W tlU ~~~Ut'l~l lt'l 1lJ 1~'j' 1l1'W Otl'W!tt'l ~'111:1 'l tl1';i tl f 1JU 'j' 'l u ~~'l 
~ q 

"' "' ~'lfll'W'Vl 4.13 

l 'U lh'U'Utl'l tll';i l u1 EJ'UtYi EJ'UfllJ:1-:Jf11'j' ~~~'\Jtl'l n tl'W Ut'l ~'11 ~ 'l f11 ';i U ftJU ~ 'l 

~1m~ EJn1~-:Jnu ~~~ne:J'Uf11'j'Uf'UuH'il1tll~iJ 1fi' 1,205 t'li-:J\9\ e:Ji'U '11~-:Jf11'j' tlf'l.Jtl'j' -:Jn1~-:Jf11'j' ~~~ 
q q 

I I 'J) I 'J) 

!'Q~vtv:ilJ~'Ul~'W 1,367 t'li-:J\9\tJi'U ~t'l~~~tv:ilJ~'U 162 t'li-:J\9\tJi'U 1~EJ'j'1EJt'l~laEJ~'\Jtl'loUtllJt'l'\l~Uil~'l 
'" 

H'lwn'fl~'Ultl 'fl. 

80 

70 
,-.., 
;I 

"a;;=. GO 
-....._ 

u;;: 
r 

c,o 49.34 
;I 

q~ .lQ 39.89 
;I 

~0 r 
IC?'i! 27.04 

""' (;;: 20 
r 
~ 
r tO 
(G 8.88 
s: 

0 l.S!l 1.82 

3 4 s 7 

' j} 

m'Wn 4.13 u~'U.niJu~Y~'loU'U~tl'Utll';i ~~~t'li-:Jum'Vl'l1~'1tl1';itlfmh -:J 
'" '" q 

'J) I 'J) 'J) I 

1'1-:J'i!'U t:llmtl1EJ'UtYiEJ'Unt'll';illJoU'U~tl'Utl1';i~~~'W'U11 oU'U~B'UYi 3 ut'l~4 
'J) I 3J 'J) I 'J) 'J) 

l~'U 'I!'U ~ 'tl'U Yil'i' 'tl'l f11'j' ~'U'I1'Um mtt'l ~ l~'U 'I!'U ~ 'tl'W Yi'Yl1'11'Uu 'U'Uci11"") '11mEJ"") 'fl -r '~ V11 1 ti'tn~ 'fl l1lJ 
I I 'J) I I 'J) I I 

t:lltJ EJ~ 1ttt'l~tl 'j' ~ iY'Vl ~ fll'W 'l 'W fll'j' V11 'l1'W "~ ~ 1" 'l ut'l ~ 'IJ'W ~ tJ'W Yi 5 cJi 'lt~'W '11 'W ~ tJ'W -vl 'l '*nmmn-vl~Y~ 
q 

'J) ' • • 'J) • 

t'WoU'W~tJ'W-vl 3 ut'l~4 tUtJ'l'\l1tlU'\l'\lll'UV'llJJ~t'fl~tl'l.ij'ml'l-:Jn~1ll1'l~1'11U1EJ ut'l~oU'U~B'U-vl 5 1fi' 
q 

~ l}d~ flJ fl ~ a~.J 0 ~ IV ~ 
B Bfll! 'U1JU i:l~ '/;'1''5' VHfll'O'W.:J\9ll:U'H i:lfl!'el'O'S' fltl'W B:U fl'/;'1' 'li.:J l! 'W 1'Vll'l l 'W fll'S' 'W ll'rl'S' tl.:J '\lfl ';i '\1 '5' tlfll '5' 
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lD~£J'Uuth'l~lfl~tl~jjtJ1 'U tll'ill1~1'Ul~m~:JJD'i ~ il'Vl~ m ·vm11 r~i1~'11~m~m'h5~m'i r~il~ t#i'lfl viJ 

m'i D'i ~ vnl91'1.ff1 'U ~1'U 1~ m.Jlfle:J'U 1#i'w1 ~ 1'U 1~ m~ e:J~ m'i l~lJD 1 ~ il'Vl ~ .fll'V'I m ~iJ 1'U m'i r~i1~l~1'11 ~ • • 
" ~lJD':i~il'Vl~.fll'V'Ibl'~ mwfimn: h~~1'Ulmb1'1Yi(91~ N'1~tJ~eJ bl''i11e:JlJ illJbl'l':i'iW (2552) 1~Wtll'i cu cu q q 

I j/ j1 I i/ 

tle:JflHiJiJUi:'l~b1'1'1~lfl~tl~el~~'IJ'j·tJ~ ~~~#JltJUlJVim~ ll11 '11'el'~'i 1tll'i Nil~lVilJ~'U 111fl 27.78 1 iJI'itJl'U 
"' " ' ' 

~~'U 45 1 i.JI'ie:Jl'U 'U tlfl1l1fl.W ~~JJ~1'U 1~m~tl~ fll) lVilJD'i~ ir'Vl~ .fll'V'Ifll'i Ni1(9l'UCJ~ rlil~.nw en 111fl 1~ 

tJN'V'I1'i11~vN'1~v~eJ ~l'ifl fl1UJ11'U'i~ Hi:'l~ bl'lJlfltJ'i~ 11~D'i~il'Vlf'V'I':i (2545) 1~vm'i1.fflfl~tJ~.U~ 
"' u "' 

' ' " 
el~ 1 'U~~lJl'Vl~U'Vl'Uli'l~tl~lrll'ViJJ'U'U 1~l~fl1 '11'iJtJ'i~ ir'Vl~.fll'V'IlJlfl~'Ull11 '11'~'U 'Vl'U fll'i rlil~l:'l~i:'l~ 111fl . 

iJty'!11fll'i rlil~ 1 'U h ~~1'Ue:J~ mr1m )lJ 1 'Vlv '11'1~~mr1'U ~1n~ 'illJm'i 'lh~ ~1~v~tJ ir'W'Vlnq'l:Jw 

tJeJ~Vi~~) (254 7) fll) tJ1l'Vli'l iJ i'l fl1) flfl'l:Jl~ 1'U 1 tJ tJ ~ i.JD H 11i fll) ll1~ 1'U rl i:'l ~ 1#1111 f) fl1) Vl1~ 1'U 1 'U . 
" " fl~~tj ~tl nmm~':i]1'U'\Jtl~fl11rli11'll:'l~i:'l~111fl 430 1'W1-Vi l~'U 410 1'Wl-Vi !:l~rli:l1'11'mm1i:mill'l 

• 'j} 91 • 

lVilJ~'UD1~mw 840 ~'WI'ie:JlJ ~1'W1~m~tl~ fl11eJ'U~md'V'I5~~1'Um1JJ1'eJ'WUi:'l~'V'I5~~1'U hHh 1 'U . 

n1 w fin'l:J 1l ~'U n~lJ "W~Pll'U 1e:1 19f'V'I ~ln~ 111 n n1 11 llJ~ 1 n'U '\J tl~ 'lf11ii 1 'U 1 'U r11-i if 1 'U . "' 
b(lJ 1~fl !:il'U 1 '11 t1iiJtJ) ~ b(i.J f) 11 or l1 N 1'U ~f) 'd'l'U ~ ~ l'itJn'U lJ 1'11 i:'l1 vlJ 11'U iJ tJ) ~ b(i.J f) 1) WH i:'l~fl11:JJ 

i1'U 1UJ ll11 '11'irm)'1~ rlill'le:Je:JfllJ 1JJi'lW.fll'V'IUr!~JJfl11lJ~ e:J~ fl11 'V11'l#i'1'U flU \9li:'ll~ b1' 'l U~l~e:J~111fl 
u • "' 

I I I j1 1 

n15~ m1 r~i11'11'11 rlil ~ ir'U ri 11 #11! e:1 v ..111 '11' ~ 1'U 1'U ir'U ri 1-Vi 1 #111-irw v~'V'I e:1-Vi 11 ~ 'U v1 v.vi'U -Vi 'V11~ m 1 ~m~ 
" " ' 

1 '11' m n w .h.W 11P1' m1 \91 m~ ~ 'lt'l n ~ 1 n~ Vi'U -Vi 1 '11' r~ nri 1 ri1'U 1 m:u e:1 ~1 'U u m1m 1'1~ m'U \91 e:J'U ~ 1 ~ 1 'U 
cu cu u cu 

" " 
m ~ iJ 1'U m 1 rlil ~l~ ~ tJ m'Vl 11~ tJ 1 ~ n e:Ji.J 1 tJ IP1' 1vl1 ~'HlJ ~ 7 '11 'U ~ e:J'U 1 ~ v1.ff1 ~ v~ nm 1 'U m 1 rlil \91 

"' " ' 
201.17 1'W1-Vi~e:J~'U 'd'llJl':iOrli1~ir'Ufl1l#i't,205 l~~l'ie:Jl'U 'H~tl rli1~ir'Ufl1li!~tJ 37,351 l~~~tl 

j1 I j1 I I 

l${ tl'U 'V'Ii.J l1fll ':i rlil ~ 1 'U '\J'U ~ tl'U .yj 3 llrl~ 4 l ~ 'U '\J'U \91 tl'U .yj ll11 '11'ln~fll':i ljjtl mi' 1Url ~ltl~ el'U ~'i 1 tJ 1 #J 
iJ j1 I 'j/ 1 1 'j) 1 jl 

~1v ur~~~nl1~ ~~l~'U '\J'U (?le:J'U -Vi~e:J~fll':i~'U ~ 1'Wmn-Vi~~m ~ v 1 'U '\J'U\91 e:J'U -Vi 3 ~ 1'U1'U 3,615 ~'U ~ e:Jl'U 
'}I ' 'j/ j1 

<V d 0 Cl. I Q.l 'j} QJ Q I Q.J 

'\J'U\9ltl'U'Vl 4 111'U1'U 14,460 'lf'U\9ltl1'U 11lJ11~\9leJ'l11fl\9ltlfl 18,075 'lf'U\9le:Jl'U 
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~ ' 

'f1 ~'11tH! 'U ll'l1 ~ 1 'U f11'j 11 ti'lJ t1JrY1'f1 ·m ~ nrw m1 fl n~ 1m 'j r-~il ~ 1..1,! CJ v ~ ~ ttn ~ 
' " ' 

b1'1:1J11tuVilJn1~~fl11 r-~il~ 1..1'mn~'W ~i~v~~~ bY'U CJ1..1~m1 ~~l'l'U 1 'U ril'W 'UCJ~fll'j bY~ 1~tf11CJ~~m 
~ . . 

I y I I 

tVICJ! ~l'lfl!! l'l'U!! H ~ 1'U f!'U 1 'U ri1'W 'U CJ~ fll'j ~ f1~CJ n'\J'W ~ CJ'U 'Vi 3 !W~ 4 tV~ CJ ~fl 'liCJ ~ 1 tlfl~ 1'U fll'j r-~il ~ 
3J I I t t y 

1 llJ~~~Vim· CJ.:J -r utl~mru f111lJI91'CJ.:~m1 Vi in 'U tlu u'IJ'Wtl:ldJ!!'U 1 11Y lJ'VitVllJ~'U 1 WJ'U lfi~ . 
' ' ~ 

'ill f1fll'j ~lJ.fllEJ w brm9fn 1 'U n ~lJ!n v1 il uti ru111 ~ 1'U m 'J ~ fl m 'J 'U CJ.:J! iYv'Vi tnfl ~'U 
• u 

(2550) ~.:~ 1~~f1EJlt~v1nufn:i'vrl'll'W 1r-~ill'lilru ~ ulmfl'1r)brfl1~1~'ll tJ.:JrYllDl'WlJwti v~ e'lltfl tJfltJ v 
q ~ 

~ 

bY~tnfl ~.:J'I1 lf!!95tJ.:JtrY111flv1~u'U1flfl'f1.:~i1 

4.3.2.1 !!'U1flfl!~tlltl'Uf1WWI'll'U 1Hil~ilru~'il1f1!fl'EJlb1'fl1~1~'ll rNf1cilJ b1':1J19ff1~ 
• q 

'1'11 fll'J H i'j \91 !! 'fl ~ ~ 1'11 t.i1 tJ l 'U \911:11\91 tJ 'il 'il '!J''U ! ~ tJ 'J51tJ!~ lJ HJ:'l H~\91 !!1:1 ::: bYllJ 1 ';l tl bY~ 1.:1 'Jl tJ 1 ~l ,1' tl'lJ fl ci lJ 
• q 

b1'm9ffl1 ~ fl1'J ~ ~mhm1b1'1'1~!'11 ~ CJt ~m'W' l'll'U 11 ~'U r-~~~il ru ~~u bY\91'1 i1 .:Jfl i.Jtl ruru 1'151 1D l'U!!'fl ::: V.:J cu q cu u u 

1ittJ.:~ 'illfl..:J l'U 1.0 v 1 #i'li m 1 'tl'tl flH u u 'IT~ l..:J! fl ~e:J..:Ji1enm ::: mJm cl'r~tJ~ -;w 1 u m 1 Htl\91 91..:J li . 
• y • v 

191' 'U l'l 'U u" ::; ~ 11 ~~1m VilJ~'U 1 'U ri1'W '\J rJ .:~ m':l 'IT~ l.:J !fl ~ CJ.:J iJCJ'f1.:J fl ci 11 'f1.:Jir 'U ~ .:~'1'11m ':lltm 1:::ri 'li rJlJ" . ~ 

~ 1.:1"1 1 ~ CJrYl'il fl ri lJ'Vl 'U fll'J r-~~ ~ 1 11' ilu mill ~nml'l 1 mh .:~ 1-vt CJ! ~'U 'tiCJlJ "1 'U m11'1 \91 iY'U 1 ul'll.:J~ l'U 
q q q Q.J 

"' !fl''JEJ ]fl'lbrm 

4.4.1 fll 'J'tHll VI rllJ'Yl'U fl'H)l1'!Jij!fl ~ Cl~oU flVI Cl fl 'tht~1'U fll 'J j;,~~VJ • • • 
' ' ~ 

1\91 vii 'li 'tllJ 'fl'Vi 1fi v 1'1i tJ .:~ 'f1.:~ ~ tJ 1 tJij 
~ 

tJ~mru 1~1~ 'J) "" 180 ~'U/!f! tl'U 

~11~1~ (1) "" 5,400 'Ull'l /!f!Cl'U 

~1'\Jh!bY~ (2) "" 7,200 'Ull'l /!f!Clhl 

~1flu1b1' (3) "" 350 'l.Jll'l /!\91 Cl'U 

:0. 'Jlfll'\JltJ(P) 1.3 'Ull'l /!~'l 

tltl\9lfl1) H~\9l(Z I) ' "" 36,891 !'\J.:J/!\91Cl'U 



~ 

.. 
~1hl (F) 

" ~ltJl (F2) 

.d 'J) 

'fi'W'VJ'Wfi,;J'Vl (F) 

1H m ru "l JJ'"l ~ 

~l"lJJ'"l~ (I) 

fll'U'Wri,;J (2) 

':ilfll'\JlC.J(P) 

C.Je:J~fll':i f:-lil'fi(Z) 

~ltvl(F 1 ) 
" 

flltJl (F2) 

"! 

2 5 m 'VlMnru 

"! 

15 0 'lJl 'VlMHl 'U 

= (FI) + (F2) 

= 25 + 150 

= 175 

= ((I) + (2) + (3))/ (Z
1
) 

= (5,400+ 7,200+ 350)/36 ,891 

= 0.35 'lJl'Vl/t~,;J 

F 

P-V 

175 

1.3-0.35 

' "! 
= 184.2lt'\JM~e:J'U 

'J) "! 

196 'fi'U /t~e:J'U 

"! 

5,880 'l.Jl'Vl /t~e:J'U 

"" 8,400 'lJl'VlMlD'U 

1.3 'lJl'Vl /t~,;J 

' "! 
41 ,559 L'\J,;J /t~e:J'U 

"! 

65 'l.Jl'Vl /t~ e:J'U 

"" !50 'lJl'Vl /t~D'U 

dd ~ Q.l <:ti 

C.JD'fi'\JltJ (fl':iU!:JJL'fl':iD~'ilfl'fiDfl) 54,206 'lJl'Vl /t'fltl'U 

105 

(4.1) 

(4.2) 

(4.3) 



=(F)+ (F2) 

= 65 + 150 

= 215 

~'U'VJ'UUihN'U~cl'tn.iJf.J (V
2

) = ((I) + (2))/ (Z 1) 

'll 
'il~'fl:IJ'Vl'U . . . N* 

= (5,880+8,400)/41 ,559 

= 0.34 1Jl'Vllt'li'-l 

F 

P-V 

215 

1.3-0.34 

' "" = 223.95 t'U'.l /t~e:J'U 

. ' 

106 

'3) .dod ~ Q.l I 9} ld I ~ 

'iJ 1 flf11':i '111'il~ 'fllJ'Vl flfl'Hl.l:l-H'fl ':i eJ '.! 'iJ fl~ e:J fl l'llJ 11 'il~'fllJ'Vl'U eJ f.J'Vl 223.95 t 'U '-l it~ eJ 'U 
qqq qqq cu 

d:t ~ QJ 

4.4.3 fll':i'Hl':i~f.l~rJillfi'U'YJ'U (Pay Back Period) 'Uel~!fl'.iel~'llflV!elfl 

f.Je:J~ f11':i r-lill'l (Z) 

~'U'Vl'WmhN''U~cmthtJ (V) • 
f.Je:J~'U1f.J 

' "" = 0.5 % ~e:Jt~e:J'U 

4,708 1Jl'Vl 

' "" 41,559 t'U'.l /t~e:J'U 

0.34 1Jl'Vl/ t'li'-l 

"" 54,206 1Jl'Vl /l~e:J'U 

' "" 215 1Jl'Vl~e:Jt~e:J'U 

= 41,559 X 0.34 

' "" = 14,130.06 1Jl'Vll'le:JI~e:J'U 
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' "" = 39,860.94 'Ul'Yl\?HH~HJ'U 

"" i= 0.5% I !IP!fl'U 

0

1~-1~~~3~9,_86_o ._94 ______ ~t ... 
2 3 n (!IP!fl'U) 

4,708 

' ' -=:I Q.l ~ 0 Q.l ~ d ~ ~(l.J 

il l'VfYI 4.14 !!H'UH-:Jfn~Ui;l'!-;J'Ub'l'IP!b1'1'\1)1Jfll':i'J!fnl~'\1':i~U~!Jm'fi'U'YJ'U!'fl)fl-;J'\JfWi flf1 

N PV 0 

~ 

PVI'l'U'Yl'U PVrhh . 
4,708 39.860.94 (P/A,0.50.n) 

(P/A,0.50.n) 4,708/39.860.94 

0. 11 8 1 

"" 11 I !IP!fl'W 

'\JIPI'fi'lJ'Yl'U'Ufl-:J f11':i ~ f1b'l'l'U!~ nJm'Ylflfl'U fll':i JJ~1J!JH 184.21 !~M~e:J'U '11 ~-;J '\J lf1 
Q q q qJ Q 

I I I iJ 

f11':i 'l11!'fl~eJ-:J:iJm'llllJ l 'lhU 1 'Uf1':i~1J'J'U f11':i r.~i'\191 1'111 ti Hi:! Hi'I\91!~-;JJ.J i:ll'YllJ Ufl\Pifll ':i Hi'\191-vi!~lJ~'U '\Jlf1 
"' . ~ . . 

!~lJ 36,891 !'li-:J /!~e:J'U Hi:IH~I'l!~lJoU'Um~u1~ 4 1,559 !'li-;J /!~erw ~~e:>'ltim':iH~I'l!'li~'l.Jmvm~~'illn · 
"' 

" m)JJ~ 1J!J1-;JG-;J ~IPI~:U'YJ'UU mi'e:~-;J Hi'll'l1 ti1~ 223 .93 !~M~e:J'U i1-;) '\) ~!Vl U-;J'V'It~nmi11 %~ l VI'll-;)"1 1~ 
O <V "" 9 ~ .;\ "" ' 9 "> 9~ n l 
b'l'l'\1':i1J':i~U~!Jrllf11':i'fi'U'Yl'U! 'U f11':i b'l'':il-;J!fnfl-:JlJfl!'UllJl'l5'JU! 'U f11':i Hi:l\91'\J~ !'l5':i~U~!Jrllu)~lJltu . 



' "" unn s 

a-;;tJu~~.UemnHm u~ 
"' 

' ' " 
11-r 'U 1h ·N 1 'U h-! ~ llHJ \91 bll '11 fl':i ';i 11 ! 1'1 ';i 1 ~ fl1 ';i H i1 \91-Yj lJ 'lln~ ifl.·&m'W bl ·m n ~ \9l' 'U 'Yll-! fl1 ';i H i1 \91 l'lTW '1.-! vh 

<:1 'I (IJ Q 

I <J} I jl 

1 MB.:Jrlfl':i bllll11 tl!l ~.:JoU'Ufl'U~~'U 1~dJ'U mh.:J~ ~.:JU'U nn 1~11'111 ~ ff'VIll fll'l"' ~.:Jtll'Utl'U'\il'U 'UB.:J 
~ ~ 

B.:Jrl m 1 'U m1 bl~ 1-:J fl 1111i1.:J'W B ht1 11' ilu ~ nfi1 1 'U ~'llu uu 'UB~ ff'U fi1~ii fJWfll'l"' 11r11~ m m~ bl11 
I 'JJ <J) I 

~l'U 1'U ff'U fi1u a~ m1 ri .:J 11BU-vi\911.:Jnm\91111fl 1111~ B.:Jfl11 'tl B.:J anfi 1 1 'PI vii 'il .U vl1 ~ '11 11 'PI iJ 1 ll'U iJ 'il .U vli 
~ 

" " o "' 'l .-!! .-!! .-!! 'l 'll = 'll <I 'll "' _I"' _I 'l 'll<"~ "l 
bll fl tu ! 'U fl 11! n fl fl CJf B '111 fl ! "lf'U 1 f111 'U fl ~ n fl fll 'VI fl fl ~ fl fl 1 'il ~ \91 fl ~ 1 fl 'hll!! n ~ u 1 'U u H ! '11 'PI 'U 'U 

tJ 'U q q 

" " ' QJ.d.~ I lQ.I 9) 

\91n B'Plnm 'VI~ 'Ul'l"'flfl 1111att';i B\91!! a~ fll';j u 'U.:J'U'U 'VIl~'Pll'U l'lm\91 
'U 

: 
" ' ' 

l'VI tl1U'I"''U1fl1 uuiJ tllu fll';jfffl'hll!Vlfll~11 Hn Hi1\91 mt1Hrnmnri11~\9ll 'U lfll;VI<U'flbll'U 
q 

t'li~'llm'VIUl'U'VI'U .:J <U'~'I11'Plbl1'U'VI{ 1 fltlfl11 ffnmii ~iltu'l11~tll'U blll'I1\91Vi11 11' nn Hi11'l~ 1 ~ii'l11mw 
'll q u Q 

~ td QJ9) Q QQ. 3Jlf)3131 l.rJ' 'j) 9) 

utu'l11lf1V1fl'U'Pll'U m~'U'J'U fl11 Hn\91 Hn\91bl'U m t'Pl'U B v t11\91H\91111!Jnlfl11111'1B~f111'U B~anm 
u ~ 

titfl.:J'illfl !:Jutfl~~.:.~.Um ~~'U bllJV!~l:lJl'lhtt'lunn Hi1\91 ri1u 'l muir.:.~ 'l.ffu'J ~~l'U "lf11<JJ'l'U ~~ Yil 'l M 
u 'U 

' ' " "' = <'!! 'J} ..;J ~ """" ..;J 'l = ~ 
1 blti!'Jnl!ln~!flflfll'J !11Btlm 'illflfl11fl'fl'hllutu'I11'VI!fl'Pl'U'U t 'U m ~'U'J'U fl11 Hn\91 mm1 m ~'Uutu'l11 

u q u 

" <U'f!1'lluuum'J<U'f!m1Hi11'1 un~'l11!l'U1'VIl~m1'll-ru'l1H 1'W 4 ~l'U ~~iJ 1) 1Jwmm~~l'U11'lt1~'U cu q u q 

Q. ~ 9J <:::::'!. 

ua~4) nn1!fl11~'11 ~flfJ11lJ'Ufl11 Hr;'l\91 

5.1.1 1'Yitj~1J (Input) 
I I I 'JJ I 

'illflfl11fff1miltum'l"'u-:h !1.J1~-YiihmYilt~~'llm'VIt1 11'Ul'Pl!lfln'U11lf1V~~'U tVlB 1 11' 
u 'U 

Gnl'i'B~\91111'11~n1"lflfl11 utiblm~n 1 'U nri111~11t~:u t'Vtm~11 ~l'U 1'U 11.J!~1 'U m1 Hi11'lun~t'V1Bmm';j t1 
'U q 

" 1B~-r'Ufll1Hi1\91fl-r~n~111fl~l~ 
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5.1.2 fl1~'Ul'Ufl11fliiW~ (Process) 
~ ~ 

'illnm 1 fYfnn i1ru11 1 rnrhtl 'il 'il1J 'U 'l 'U .U 'U ~ t1 'U m 1 H~ ~ 'U H .U 'U ~ t1 'U 'l ~rnn 'l 'U m 1 
" q 

I 'JI f j/ 

'V11~1'U 'U l'U 1i1t~~ 'ill'lW.l't'l'U'h 'IJ'U~ti'U m1 'ffl'UU~'U'ltl~!'ti~ i ~rnn'W l'Ull 'ff~ ri1u 'IJ'U~t~'Wnn ~ n 
q 

~ ' ' 

~t~n i~'ffl'UU~'U'lt~~!'ti~u~~ i~.U~n'Ut'tinJm'Vl trl'W'IJ'U~t~'U-tl'Vll il1'tn~f11l:JJI{imn11 'V11 1 MH~~ i~ 
"' 

il-i'Vlu~t~ml:JJ~tl~m'l'tltl~~mil 
"' " " ~~ir'W ~1~v~~i~l'ff'Utl!!'U1'Vl1~1umnH''U1_h~ 1~vi~1nm'l ~~ii 1) ffmnnn 

"' q 

' " ' 
'VI l~l'U (Work Study) l~tl'l1 1nmm~ 1 ~ l'U u ~~ ih~ 'U .U 'U ~ ti'U n n'Vl N l'U l1 m m~ 'ff:JJ 2) n n 

' " " 
tltl f111 'U'UII~~ 'ff~ l~lfl! tl~ljtl'Jhf.J '\ 'U f1U H~~ 1 'U ff1'U'\J ti~'IJ'U ~tl'U fnj ~f)~ tlf111~::; 'IJ'U ~ tl'U f1U 'ffl'U 

t'ti~ 'illnmnh~vnl'l'i ~1nm'l~~nrin 'ff'l11H~ i~i1 m1 1m f.J'Uillf.J'Unmm~'l~l'W 'l um1 H~~~.u~ 
q q ~ 

1Jm'Vlnti'U fn'l 1Jf'U1JHII~~'H~~f1U1Jf'U1JH 'illf1m'l N~ 5.1 ffl:JJU tiU l:JJl'H TeJ~j lfn'l Hil~~tJ1'U 
"' q q 

' " ' 
!~tl!1Jj f.J'UI~f.J'U'H 11J'l~ii'Vlliflll"'f111 Hi'!~~~ntl'UII~~'H~~f11'l1Jfu1J'l ~ i~~~~~ff~~ 'l 'U~U l~ll 5 .I 

"' l'l 

2 

3 

4 

5 

6 

7 

m11ltHll'W (muu~mm 

l'li-Hl'IJ ffl'W 'bJ''\J~ fl'W) 

• mn-Am'l 

" "' "'"' (11-!ll'll'lfl.!) 

8.88 

27.04 

18.48 1'U1Vi 

" 
112 ~'W 

5.461'Ulfi I 

72.66 

39.89 

49.34 

221.75 

1,205 

q 

" "' "'"' (11-!ll'll'tf'l-!) 

8.88 

27.04 

14.641'U1Vi 

" 112 ~'W 

4.81'Ulll I 

49.58 

39.89 

49.34 

194.17 

1,367 
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'illfWil'.il~~ 5.1 m'.ilhnn1nnn~>h~"llll'lh~qnl'i'H'ium~1J1'Wmm~11~fl 

ffl'Wt'ii~'l.lmlJ ~~uff~~~~t'!:fu-h1n~l.:J"1~1hmi~ ri~HJ;li~nJ;lllJl~'.i!l'WmhmnH'mJ~.:J(;l~(;l.:J 

ua::;-el191 '.i lfll'.i Hi'i191 ff .:J~'W '.i1l.l..f .:J i u tlmn'Ju 'Yil·:lflr:i 1rYr (ijjlJ lm9f..-. :ijn ffl'W t 'li~ 'l.lm'YI ~ l'W 'YI u .:J ii.u't~l.la 
qJ q q qJ qJ ., 

Q Ql .<:::::1. Q.l Ql ' .cl.ci 

t 11;111.1 1~ '.i il' l'W fl n HJ;l~!!J;l::: tl~'.i lfll) HJ;l~ ~~ 'W 'W 'Yil'Jfl(;ll.lfl '.i W fffl'Ell!'eH ffllJl'.i tl11'J!!H'W! 1mtll'.i 
.. q 

Hi!i 191Url::; fll'\1 'W ~~ 1rl ltll'.i ri .:11.1 ti'U 1 I{ 

'ill fl tll'.i'lJ '.i::; tJn\9i'i ~in fll'.i t .yi tJ'tJ -f u'tJ '.i .:~'tJ '.i::; ff'YI n m..-.m::; 'U 1'W tll'.i Hi!i~ ff'.i ,j 
q q q 

., 
5.1.2.1 nmm191'.i1J l'W m::;u1u fll'.i r~i!i~'llti.:J'Ilu191ti'W tll'.i :ij'nffl'Wt'li~'l.lmlJ 'Mlrl .:~ 

'illfl!~l.l 1~nm 221.751m'Yi~t~t'li.:~~tlfl'W t~'W 194.171m'Yi~m'li.:~~tlfl'W '111tJ~~~~'W~tltJJ;l::; 12.43 

1 ~tlm'.i t'l.l~ ti'W 11i nu :ijn191tlntl1tlfl'Wtll u m'.i 1 ~~fl~ tl~ :ijn191 tlfl 1 u ri1u 'lJ tl.:ltll'.i J .:J'l.lfiu~.:~lu t'l.l~tlu 
I !J/ J jl 

'ill n nu u .:~ n u .w w 11 u nu u .:~ '1'11.:~ 1 u u u ~ fi' 1 ~h ~ 'YI u 
' " 

5.1.2.2 '1'111li'r~aH~1911~tJ'.i1l.l~tJ1urwl.I~'W'illfl 1,205 t'li.:~l'iB1u tilu 1,367 t'li.:~ 

~B1u '111tJ~~~~'W ~tJtJJ;l~ 14.02 1~tJtltJ~tll'.i H~191fltJ'WUJ;l:::m1-:Jm'.i'l.li'u'l.l'.i .:~~11{~~ 'illfltltl~tll'.i 
q 

I I I I 'iJ 

r~~191m ~tJI'itJt~mJ ~.:~u ~J~.:~ i umf!Hu1n fl. 95.:~bl'lm'.i mwmlt~1tl'illflfll'j'lJ 1t1 1tlrwl.l~u~~~~u 

210.6 m'YII'iB1u (162 t'li.:~ x '.ilfll'llltl 1.3 m'YII'im'li.:~ rvhnu 210.6 'Ul'YI) 

5.1.3 H~~.ftwcr1iilt~'ill'l.l (Output) 

5 .1.3.1 tlty'111'Yil'JtllunTJ191riWI mnnnffnEJltltyml'lu-hiimi'l~ H~191tJtlflmii 

f!Wflll'l!trl:::iiml:JJ~tl'Jtll'.i 'Yil'Jtllhltll'.i~rll~bl' 'J u\91t~tl'J '\llflfll~'Jtll'.i rl~191~1rl~191ff'W fllttlU tltl lll 
q " 

I I 'j) I 'jJ 

1 H' ~1u 1u iiu f1 Til 1tl1llrwtJ'Jl'ltJ'Yi 'i)::;'l] tJlt~liiu 'Vim ~m'.i 191m~ 1 H'mnn-hu 1 tl m'.i 191m~~ ~on ~1n~ 
" 

" "' "' 91-=> "' & IIJ 91 'I 91"' 'I ' 91 
~'Jh!h! rl1'\ltl'\l'J !~!bl'h!tllth!TYil'J !'Y!lJfll'.iri'J'YilJ !h!bl'1h!'lltl'Jfll'.ibl''.iN 

" q 
J I 'JI I t 

tf11B~:ijm rViB 1 ~'Vl~u'Vlu u H~l'W flu i u ri1u 'lltJ'Jtll'.i :ij n\91 Bn'llu 19ltJ'W 'Vi 3 u a::: 4 tliim'l~.u'tJ~ln~tllu 
!J/ I I I I 'jl 

fll'.i r.~i!i191'.i 1:JJYJ'Jtliim tJ'Ji'u'l.l~mWfl11:JJ~tJ'Jfll'.i'Yiiil uti '\1 '\luuu"~iiu u11 u :JJ'YitVi:JJ~u 1u tJh!lf1191 
q 

5.1.3 .2 tlwmm'Jt!1u m'.i :ij~ m'.i'lltl'Jtffll '\llnnu ffnEJltltuml'lu1lm'.i'l'llt'li'J 
u u 

'j/ I 'JJ I 'jl 

'l.l" l'Vl 1 u ~~~"::; fl -r 'J '\1::: n 'lltl'Jt ilt~'Vitn~ ~ u 1 u n'.i::;u1u n1 'j r~~ ~ 9j ~ 1 u ri1u iJ 'Vll~n-a lJ v~ 1 JJiiin fll'.i 
" q 

:ij~m'.i~~~ 'Wfll'.i'Wl 1 'l.l1~'l.l'.i::; ltl'lftJ '111Binh.!tll'.ifll:ij~~~ 

~i:ij tiL tlt bi''W tJtt u 1~~ fll'.iVl WJ'W 1 r~i!i~fiw c.1 'illfltffEJ1 bl'~ 1 ~1~~ t 1J u 'lJ tJ~ t fftJ'\11 n 
" q 
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... ' v 
5.1.4 tl111&fl1l~'H'il~UJ'I.l'fJ'U 

m':i1tm 1~ 11' 'Yil~&il':ill;, rYl{f~{ m':i ~f1{fl'U!~~tlfll'YI 'illn'li'mmu u ~m':i ~ n {fl 'W 1 ~~ 
~ ~ ~ 

tJm'Yinfl'Wm':itJ'itJtJH iJih~~m':iHil~u~~ 1,205 ~~~~w'l'W hw'ti'mJflf11':ittljti1J!l1tJ1JHflm':i 
cu q 'U cu 

it m 1~ 11' 'Yil~&il':i l!;, fl'l{f~ { 'l.lfl~f11':i ~ f1{fl'Ut~ ~tJmmiu'W Ufl~'\1 ~~m':i tJ'i tJtJ ':i ~ {fll.ll ':i t1 {f':itJ 1 ~ ~ lll 
~ 'U q q 

' 
~l':il~ll 5.2 

1ltltl11 nBum1tJl'mh'l 'Hll'!tl11t1l1Jt1';i'! 
q q 

I'1''W'YI'Uutl1 H\J~em 1-i .... w (m'YI~eH~~) . 0.346 0.348 

HfiHil~~~~tJm'YI (!~~~cH~fl'U) 
~ 

37,351 41,010 
9) I I at 

'il~'fJ:IJ'\fl'U (1'\.l~~fl!~fl'U) 183.43 225.84 • • • 

~ rl rl cl 11]~· ~ ,.ld cJ <j) 

'illilf11111ml~ 11 'Yil~lfl'1ll il fl'l ff~ 1 'il~m 'U t ~ 11 11.1 m u 1 ti1Jt 'YI t11J 'il ~ l'll.l 'YI 'U '1.1 u-m u 
~ q q q 

" ~ilffl'Wt~~tlm'YI'u'U'illil!~ll1~ 183.43t~~~m~B'W '11~~'illnm1tJ'imh~ 1~ 225.84 ~~~~m~B'U'il~ 
~ . 

'VllJ i1m1 <0 n ffl w 'li ~ tJ r11 'YI'\1 ~~ nu tJ f mh ~ 'il~li 'il ~ 1'1' 1.1 'YI 'U ~ ff ~ni1 rd u~ 'ill n litl 'il <0 vm~ 10hw nn 
qJ q q q Q 'U 

I I 3) 'j) 

Nil~ II fl~ il11 '1.1 'U ff ~ ll tv:i 1J ~'U il 11 I tJ'j CJ'IJ! ll CJ1J i 'U ff1'U '1.1 fl~ Hfl Nil~ I ,j ~ tJ fll'\11 ~ fl ~~ fl 'U U 'U 'Vl 'IJ i1 
"' 0 I 'j) I 

Nm-lill'lt'li~Ufll'YilJC.Ifl~f111 Nill'llltv:il.I~'U 'illill~lJNm-lill'lm ~CJ 1~ 37,351 t'li~~fl!~fl'U '11 ~~'illilf111 
"' . " . 

1Ji'1J1h ~Hf~Nfil'lll! ~u1#141 ,010 t'li~l?im$iu'U ¥l~tll'W~BCJfl~ 9. 79 ir'Wliriliiff ~fliltiB'Wm11Ji'tJ1JH . "' . 
B'W 1 du ~ m 'ill fl 1 'W fl1 ~ 1J 1'W fl11 Hill'! '11 ~ ~ fl11 tJ f11 tJ 1 ~ 1 ~linn Ullfl ~u ~ <0 fl1 1'1l' 1m 'Jhv 1 u . 

I I 'JI 'JI 

m~1J1'WflTmill'l~1v ~~'1'11 i M'1~Hf1Hil1'1Yiff ~niTvh i M'uflril 1U'1vlfii~'l1'Wff ~l'llll~'W~1v 1W~~i1 
~ "' "' 

" 
f111 <ij' fl ffl'Wt'li ~tJ fll'Y1'11ir~f111 tJf 1J tJ 1 ~U 'W 'il~ i)~ 'il~fl'll'YI'W n fl'W flU <ij' mll'Wt'li~tJ fll'YIU 1J1J!~1J (n fl'W 

'U q q q q 'U 

. " ' 
m1tlftJtJ~ ~) 1~rh 11 1v:iu~u 21 o.6 m'YI~u1u f119111lu 6,318 m'YI~u~~uu 1 ud1u'Uu~~f11u~<On 

'JJ 'j} I I 

I'!Bfli~~li~~mv\'~ilu 4,7081Jl'YI~mf11u~ u~i~1~tl~nmi'Wm':i~'W'YI'W1l':i~mw 1 t~fl'W 9f~fii1u . 
illif111llrl'll~l'Yil~~l'W&ilnJilfl'lffl'!{ tdu~ulfl i~1~v~nm iunn~'W'Yl'W 1:Uu l'W tdmYivtJntJih5~ . ~ . . . " 

Q .<:::1 Q .::2 

f111 Nfll'l 'YI! 'VllJ 'I.I'W 
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. " . 
fl11 lVllJ1J 1 ~ffYilJ .fll'V'Ifn ~1Jl'W fl11 Hili'H1'UJ11 tllll, ${l1 mviJi ~'W ~H.in1JiJ1J ~tl~ 1~"1 .yj 

"" 
h ~ ~ nHJ \91 TI"ll1 m 111 u~ n ~ u '11 nJ 1 ~ 1:11J iltul11 t 'lfu r-.~ il\91 nu 1111 li 1$1 fl w fll'V'I ih ;;1 ~ m 1 r-.~il \91 . " . 

I I 9J ~ 

5.2.1 tll'HHlfl!l1J1Jlfl~B~JJB'lfllll'Wfl11bl'l'WlTIBt'l\9ltlnl 1umnll~l'W i'W191B'WlJ~B~ 1 ~ 

lltlll~!tt'l~flll11il'UlUI1 'Ufll':JTI'l'W ~~8'~ 1~nm 'lu 011 Yh~l'W~llltlmi tdv~11ltlflll11~B~ fll'l ff'U fi'1 
" "" . " 

1m.J1mw mo l1lnoci11m;'V'Iiiihl:i-:~m1r-.~i1191Yiff -:~n11~l'11 t r1'm1 n,j-:~iuYJl-:J~l'Um'l 19lm\91 1$l~~u . "' 

5.2.2 t111ll-:IH-:I l H-:ll'U tdB-:~ 111t1il11~1J'U t1~11Bl;'W8'-:!~B-:! '1 ~~l'UUt1~1J1 nw 1 B1J"l 
. " 

~l'W'lW-:!fflll~t11'W t1~11l~'W vhJ~iJ~-:Jl'WB~ 1'111 rfnunH1v-:~t lmttn~m -:1-:!l'W! 'W t111'1l'U~lt1 
" 5.2.3 tll'llW1Jl11lltl-:lllJ rh'W 'l MtU!t~t'l~fl'UiJflll111:1'11ll1tllll-:lllJ 1~'1'ltli'U191B'W tt~iJ " . 

':J) I I I 

'flll:Uilmtu1uttl'ii:t~iul9lv'WYi !~m iJvu nu 91-:~ t u tl11 111l u 8'-:~ !~iJm':l fhH'W\9l:UB1Jl1llltN l'W Yi " . 
oM\9ll1l'W ui:t~ !~iJm1 tlll1'W1911.11mru -:Jl'W~~v~l'111uul'ii:t~1u ~mluvu 

5.2.4 t111fftllllflW 1:1'111J~~~'I11ll~ff:U'UB-:! !~LH~'l ~ffl'11i'1JHitl9lt,j-:~1.JnlYil~B 1~!~'U . "" 

.u'v:ui:t 'lu on t~vonm1-:~1\9lti~1J~ll11ll~ff111'ivm1u llll 'l ~Hil\9lt,j~1.Jm'Yl 
"" . "" . " . 

5.2.5 'lurilu'Uv-:~'llv-:~tiYvVitn\91~u 'l um~1Jl'U m1 r--~it\91 l11v-:~11ln'l1n~lu !~iJnmu 1 

l\9lti~1J 1 'tHYl'W ~ll1 ~Blll!t 1.J111.J1 ~'W Hi:tHil1911'W ':1 1.Ju 1J1J 1l1 ~ ril'W 'l l1tU!fl'lll\9lti~1J~ll1 ~B 11~ t1 t1 
'I 'U 'U u q cu 

'j} r I 'JJ 

Ul:Ul!Hlll.:Jlll 'l ft!fl'fl:Ui:lm1::; ul'i 'il:::iimfli'flt~~uuNri1uYim ilvYi'll'l1tll'W Ul:Ullll!~'W!~m'V'Ii'l '~ i u . 
m1 '11-:1 ~11 m'l111 ~~il11 'ilil'W 8'-:~ !~iJilion ~\91 m ':1 ~~ B-:J!fl'll l\91 ti~1J ~~ '11 ~v 'illtl m ~ 1Jl'W m 1 r-.~il\91~~ . . . 
m oiJili 'lu m ':i ~191 t ~ v1nu l\9lti~1J~~ m 'il'lhm vi111J mi l'll v-:~m11 1191 ti~1J ~~ v 1 rftn\91 ':1 1 v 1 191''1 '11 ~tt ri . "" . 



. ;... 
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Vl1lil!floMl-.!, 2545. 

m:unT:ifll'lll-.!l'lflJ'lfl-.1. l1~-:JI9111l~ l1~'1Hill'li1wCli': nri:uimnu!~tH!~'111~TV1 (Ull-.!'Vl'W'1 ~-:Jl'll\91 
q q 'U 

"' o' "' {jl''W'Vl:i). http://www.otoptoday.com. 'V'lt)ff'ilnlti'W, 2553. 

v~ d 

rm.J'W", '11':ibll':ifl\9lblll1m':i:u'ffl':i. 50(2): 59 ; ll'WlfllJ-!lJ'I:llti'W, 2550. 

!m1'Vl6 !fl':i'hl'll'1iJ'lf. Maintenance 1J~l11':imh'1l':i!~llfhh1,rfl'1rlf1U. fl'J'l!'Vll"'"l : fflllfllJ .. . 
Q,) c1".::i Q,l tl ~ 

'Q\9l:il"'~ 1'1fl'!'iltlf1. fflJill'hlW, 19 l"'t)fl''ilnlti'W, 2553. 

'JnJ'Ui'ru 1ll'll't1t~-:Jfl''W 1L ml'ftn'hllu~~Vl'l'llm!fl~t~'1innl'W !~IH1l:i~!fl'Vl1ll'Hi1w Cli'rl1l1-r11 
" . 

'j) 'j) v 

l"'l'~'ilt~:Ummt'illfJW'Vlml'm\91m~1l'1, 2548. 

'lnru1'Vl6 'Vi:il'lllff~'W'Vl{ ml' t~'W -rm1'V'l1:)'1'11'Wf111ll~fl'W!!~~w1:)'1'11'W hJVh 1 'W h '1'11'W if -:Jn~il 1 l'ltl 
" . 

l' ~ 11 1lfl 111 flllfl Will 'Vi u 1111 1rt'1m :ill f1 w fi1. 1'Vl miJ Vi 'W £ 11~ tytyl 

1ff1fl'J:illfflbl\9l:illl1TUWcVl\91 : :um1'VltJll:)m'Vlfll'W h£i'V'l':i~'ilflll!nti'11i'W1l~, 2544 . . 
< ' ~ 

wn·w 1nn\9ltm~ u~~iH~ftn~ m'Vl'W. tfl!t~-:JB\9lnt~'Wt~ml1\9lfltuill'VibY'1 . ., . 
mfl~'li'l~fl''"lm'nHn\101~ : 1J'Hl~'Vlmcrtr'tlmHln'lJ, 2551. 

~!':if! nlill'il'iJlj !!~~ bllJ!tltl':i~ 'U'11J:i~iY'Vlif'Vi':i. f11l'!~lJ1Jl'~iY'Vljjill'Wf11':iHill'l'Ufl'1Hill'lfiWCli''Ulf1 
" "' 

lll~oMV {j'Uff\91. f11:iflflf1!!1J1lHill'lfiWctlfl\911:1'1l1fl'J:ilJ. f11'1!'Vl'W"l : ltl!~ti'Wbll\91{ 2544. 

'Wfl\91~ w t~v'11l1~. m:iYll'll'WlHill'li1tuCli''illmrt'hl1n\9lt~IH'llt~-:Jl1~ul'Wlh!'Mt1'1 Bl!flt~\9lt~t1n~tn\91 

~'1l1l\9l!~tl'11l1~. 1'VlvliJwu £11~tytylfff1'hllff11:1'\9l':illl11lJW cVl\91 : :um1'Vltlll:)m~tJ'11l1~, 

2550. 

'W~'W'Vl{ -rm!tJ. ml'ffnmtfl~t~'1imn'Wnri:uul'W 1wfrr~ 191Tu~m-:J11m~l e'll!flB1ll-:J11m~l i-:Jl'll\Ol . 

2549. 



fl11ftfnnm1 !fl~t:J'W I '111!!~~nm. 1'YimihrwiiJ~tyqp1'Yivlf!Tff~1lJ'YilllWcYl~ : 

lJ'Yill'Yitll~m~v~imi, 2551. 

115 

Q.l o' ..::::::..:::::. ... I fl,i 'j) ..::::::. ~ ~ ~ ~ d~ 
'W'W'Yiflt]EJW vt:J~l"''\1~1. fl11111:;;vn~ 'II!'Yifi'Wflfll1fl'fl£Jl-!ll'W!l"'tl!l"'lJNm·m~ mwfl'fl£11 'Yi'ilfl. 111J 

m1'11N ~1n~. mfl1'1111fl'1m1llt:J~ff1'11fll1 : mnlTut'Yifl iu i~'Eil"'1:;;'11t~mn~l . 
"' l"''J:;;'Wf)'J!'Yi'Wtl, 2547. 

rl ~ Q.l d 

fiW:;;!fl'hl~1fl'lb1~1: lJ'I111'Yitll~ti~1J~11'111il'W, 2545 . 

.Q,Q .Q. Q.l, & Q.lcl~'J) 
'W1'YI !'il'JUJl 'II !nl~fllUJ'illJl!fl'Hl'il'W'W'YI. fl11fl'fl£11!1tnlJl~Hl'W 'lu h 'l'll'W~~W1J!'fftlN1. u u ~ 

cl .J 'J) ..:::!..-:2 cl I .Q. Q Q.l 

W1J!fft1Nlfl1Wfl'fl£Jl !!N'WflW1JflN!m ~'W Al314", 1U'ffU1'111fl11lJ'I111'Yitll~tl 

"" tl1Jn11'111il'W. 8 (1): 79; lJfl11fllJ-!lJ£Jl£J'W, 2549. 

!1Jty'illllfn ru vhu 'W 'Y11Jtytyl. fll) U11J1.JHfiU!fill"''IJtl'l":i :;;1J1J'IJ~~'W~!'11i'JtJ'I!!lJ!m:;; hw 'l ~!'YifltJ fl 

m1 tfl~t~u I 111u~:;;nm. 1'YivliJl"'uniJ~tytyl1fl'1m )lJfl'lff~)lJm1JwcY1~ : 

lJ'Yill'Yitllfltl!~tl'l'l'Yili, 2549. 

"' "" Q/ 

~vn~~mwll'I111'YI£ll~v, 2535. 

!lJTiff M1J!~'W. fll":iflWJ'WlU-:i:;;il'YITiflll"'i'Wm-:iNil~ i~um-:il111JuHm:;;1J1'Wfll-:iNil~ mwf1nm : 

" 
i H~lu't11191't'htvu. 1'YimiJl"!u iu~tyt1J11fl'1m )lJfl'lff~)lJ'\1Tuw cY1~ : mnlTu 

l'Yifl iu i~Eil"'1:;;'11t:JWfl~ll"'1:;;umnn1t~, 2549. 

tilfl'i'v 1:;;~:;;u:;;ml"'1. fll":i1J~'Yil":ilfl'1m 11Jf1W~l:VEM. flH!'Yil"'"' : £hirnVim1'llm1'Yimfl'v . 
"' !flEJ~)fl'lff~'j 1Jl~!'IJ'W, 2550. 

1'i'V'l 'IIU fl'j tn'W. nwui' 1JUH1h~il'YITIJlll"'fl11 Nil~ i~v '1 '*!'YifltJflfll'iftflEJ Nl'Wu~:;;!'VIfltJflfflJ~~ 

fll'i Nil~ 'l 'W m:;;1J1'W fll":i Nil~m:;;tiht~fl'Utl~1J~iJ'YI1i'W~fl'hltU ~1n~ W'Yil'II'W). 
'" 

1'YivliJl"'unu~tyty11'Yimfl'lb1~1ll11TUWcYl~ : ll'Yill'VItllrlm~v~ 'l 11li, 2551. 

Q.l w Q.l r1 .QQ,I .:::::.. ~ 'JJ 'j} & a 
1WJ'Wl1WJ'Wll"''W1i u~:;;flw:;;. 'iltl'll'Wfll'i1'iltlfl'~l1:;;l"''W1Jl'Wtn'Whll. f!W:;;fl'fl'hllfl'lff~'i : 

lJ'YillVHni5m'l5v~i'11li, 2522. 
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Q.J Ql .qq .q ,e:g 0 W' e!Cl d' .<:::::). (LI 

l'U'JHJ 'Hl)l'U'JL fll)fffliollfll)'Vll.;Jl'U'Haflm)ua~mwrrmn fl~.;Jt'Vl'W"' : ~Wla.;JmWll'Hll'VltnmJ, 

2548. 

1m unl'lhun'U. U'U'1'VlVHl'UoJfllJUr:l:i:~\P.IJ'Ul'M\910fl':i11J!fl~tl.;J;ij'mnu i:U'1Hi 'U ;ij.m1\91'Ufl1 11'lfil1Jl. 

1'VltnUYI'Un111tytylff11ffT~\9111J'I11UtucYJ\91 : 1J'1111'Yitntltt1J'111'tlnmll, 2552. 

r1niJ tfl1 t~1r:~6. m11l1:::'H il\91Yitl~~l'U~1ttt'Yif1Uflm1;ij\91m1 (1fl'1m11lfltu ~12 m wf1mn'llt~~ . . 
h ~~l'U mm1 ur:~::: ~~'VIti. 1'YittTWYI'U £111 tyty11fl''1m 1 1Jffl'tl\9111J'I11U ru cYJ\91 : 

1J'H11'Yittltl'ttt'Yifl1 u 1 r:~v'W1:::'ilt~mntl'u u u~, 2548 . • 
'tYOlU'U~\P.IJ'U11'tll'Hfl'il'll'Ul\91flm~ur:~:;:'lJ'UWIVtl1J. fl11r:l\91fi'111J'tlUJt11ril~'1tt'Htlflfl11 ECRS. 

http://www.ismed.or.th. i'U'1lfi1J 2553. 

'tllltntt1~ 1 'iiJmu:::iYu. m1 t~m-mHil\91~'1ttm1111'u11Hm:::u'1'Um1 Hil\91. 1'YittluY~un111tytyl 

u1'HWii1fl'il:IJ'I11UtucYJ\91 : 1l'I111'Vlttltltl'lltl'UUO'U, 2540 . . 
' ' " 

il'u~ 'tl'Y11i i:r1. m11l1' u1l1 ~m:::u1u m1 Hil\91t-t1t~tvh.mr:~ Hil\91 'l 'Ut:J\91'tll'Hm11Jfl11 Hil\91111:::\91Ul . 
Q.l Q .q Q..l i i "' 'J) <'! fl'lff\9111J'Hl'IJW"ll\91: 1J'H11'Yitllfttll'Vlfl 'U ftCJYI'l:::'ilfl:JJiflftl'W'l:::'UWil'H'Ufl, 2551. 

iht1~ u'VJ~r1t tfl~t~~;ijn\91t~n~~er\911w!~. fl'uvfl~uflt'Yifllu 1nv : 1lm1'Yittltl'ttt'Yifl1u hri 
'U 

'll'lflJ~flr:I'V'Il:i:'Ufl'l' 2552. 

b!'Yin fl'~\J'.i'Wl. mt~fnt~ut~ilmf 1fl''1m'.i:u:uu£Jv1:J'i!;ijv. n~~t'YI'W"l : 9hg\91~tfli'u, 254o. 

' " 
ff'UYI'.i tfl\91ff'll11~. m'.iriltt'Yit~\91.niJ1JUJwTv1t~~i1u ffl'lll'l1\91om 11Ji1mJ'1u mwf1nml!1'U'11'U t~~ • • • 

" ' 
ff'.i 'ilt:Jll ~1Jff'1'.i'.iW. fll'.i t-rlll1l'.i:::iY'Yiiim'Wm:::u'1'Ufll'.i Hil\91t\911'11~~1l111 :::iY'Yiii fll'Wff ~ m Wfffl£11 . . 

h ·Nl'Ut\91lffln\91V. 1'YittlUYI'Un111tyty11fl"1m1JJillff\91'.i 1l'I111Jtu cYJ\91 : :um1'YI tll~tt 

tl'Ui'l11'lf1illJ, 2552 . • 



.. 

. ~ -. 

117 

I fJ' ~ Q.l 

bl''ltltlfl. fl~'I!'Yl'We!J : ~W1i:l'lfl'H:U:JJ'Yil1'YlCJli:ltl, 2538. 

1IJ "' 1r;>J 0 1r;>J "' ~'l 'J) "' !bl'1T1'JW 'ill:IJ'J:IJTU. "fl1'J'il~11'1 \9l~'Y11'11'Ut!i:l~ \9l:::'flti:IJ'W1!\9ltl'J 11'\]fl'Hi:lfl Ergonomics", 

r1 ~ ... I~ Q.J r1 £::! 

11'Jbl'l'J'ilW1i:l'lfl'JW'fi'Jfl'illJ'J'Ylfl''U. 12(48): 20 ; :JJ'Ul'fl:JJ, 2533 . 
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fllfi~'U1fl f) 
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. " " "" "' i 0 ... 0 11)3-1 11)3-1 ... 11)3-' i gjl'HU1 fl.l t1Cill'I'U!l'U 'Ufll'i'Vl1-31'U'U'U~U'Uf1TH11 UJ'IIU1J ( UJ'IIU1J'UUf1f11J tlJ'IJU1J 'U) 

. .. xz 0 cv "" 0 Q.l' ' ~ rnnlum11hnu (ll!lth ilUl'lJ'fl 1lll!1l!gj18f.IH ('lfl!) 

1 1 3 9 

2 1 5 25 

3 1 6 36 

4 1 6 36 

5 1 7 49 

6 1 6 36 

7 1 7 49 

8 1 8 64 

9 1 5 25 

10 1 7 49 

11 1 8 64 

12 1 6 36 

13 1 6 36 

14 1 8 64 

15 1 6 36 

16 1 6 36 

17 1 7 49 

18 1 6 36 

19 1 6 36 

20 1 5 25 

21 1 7 49 

22 1 8 64 

23 1 10 100 

24 1 6 36 

25 1 6 36 

26 1 7 49 
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. ~ ~ 

V111Hfl 0.1 rnnvh.t)ll'U h.tf11':i'thnu.,)'U~D'Uf11':il'h i:U''i.ID'U (i:U''i.ID'lJ'UDflfl'lJ i:U''i.ID'U iu) (~D) 

. " x2 0 .... "" 
0 Q.l ' Q ntn1um1fh:nu (lUln) illYI'U't'l 'il1U1UVI18£1H ('lfU) 

27 1 5 25 

28 1 6 36 

29 1 6 36 

30 1 6 36 

31 1 8 64 

32 1 6 36 

33 1 6 36 

34 I 7 49 

35 I 6 36 

36 1 5 25 

37 I 6 36 

38 I 7 49 

39 I 7 49 

40 I 6 36 

4I I 5 25 

42 I 6 36 

43 1 6 36 

44 1 6 36 

45 1 5 25 

46 1 8 64 

47 1 8 64 

48 1 6 36 

49 1 7 49 

50 1 6 36 

51 1 6 36 

52 1 6 36 



. 
: 

• fii'J,.• 

' ~ ~ 

VI11Hn fl.l !':HllW'Ujl'U1'Uf11':ilh:nu,J't.!IPHJ'Uf11':il'lli:U''UV1J (i:U''UU1J'UUf1tltJ1:U''UVtJ1'U) (~V) 

' " xz 0 <V "" 0 QJ ' ~ n~n1uml-rhnu (Juln) tlUl'lJ'fl 'ill'Ul'UVIlfJfJH ('f'U) 

53 I 9 81 

54 I 7 49 

55 I 6 36 

56 I 5 25 

57 I 5 25 

58 I 6 36 

59 I 6 36 

60 I 6 36 

nmn11 230 2482 

d 
!1i;'lll'iHltl 6.33 

~ ~ ~ 

'1 ~LY1l<iltJnmm':ilh~l'W1lll1'-:)'111l~ 60 fl1-:j ~11ll':i t1'111!1mm~':i1ll'W'l1u~uum':iYil '1:U' . ~ 

~ 

'llU'U (l:U''Ur:JtJuunti'tJi:U''UutJ1u) iummi1~!~-:)1lm'Vl'1~~-:)U (m.htt: 1'Wlli) .. 
0 Q.l ~ Q.l ~ 

f11'H'U~':i~~'Ufl111J!'lffl1J'U'Vl 95% 

nlm11lN~lllm~~ttU1l1'tJ'1~ 5% 

±2a-, 

N 

±0.05 

= [ 40 -J 60 ( 2482 ) - ( 380 ) 
2 

] 

2 

380 

50.08:::::51 

51 

122 

'JI I 3J ~ 'j} 

l'iu~Lilll9!1r:JVN f!Vl-:)Ufll'J 51 fl1-:j ul'iruu-:)uln 1~Lill<O'tJnmm 60 fli'-:j ~-:)uuoU'uml'lf~u 
<l q 'U q 

~11ll':it1U 1 '111mnmm~':ii l'U ~~ 

o "' ., :Eix 380 
'Vllf11':i!~Uf1~1!!'Vl'U'UU-:)!1J;ll ulf)~~':i T = --= --

.. N 60 

= 6.33 



'il1fl Westing House System of Rating 

0 i ~ 
fl1'11'W~ '11 Skill =A2 

Effort =B1 

Condition =C 

Consistency =C 

Nm1:JJ~1 Rating 

Normal Time (NT) 

= 0.26 

=Tx(l+R) 

= + 0.13 

= + 0.10 

= + 0.02 

= + 0.01 

= 6.33 X (1 +0.26) 

= 7.97 

fl1'11'W~~1 Allowance Time 

l 11' Personal Allowance = 5% 

Fatigue Allowance =6.5% 

!1rll'JJ11'1';1!1'W'il1fl~\9l':i Standard Time (ST) =NT+ (NT x %Allowance) 

= 7.97 + (7.97 X 0.115) 

= 8.88 imi1 
~ ~ 

123 

nmm~>~';I!1'W'lm,:l'uu~>~-eJmh !~t~-eJ1J (t~t~-eJ1J'W-eJfln1Jt~t~-eJ1JL'W) rvhn1J 8.88 imi1;~u 
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. " " 
m'iHfl fl.2 t1i."ll.Wl..!~ll..!h.lm':il'll'lll..!.,jl..!~Vl..!tll':i~~iD''llmH1'h.J1'1fH1lltl'IJ~VUfl1~ 

. " n-;;n1um'i'rh~m ('Ju1n) xz 0 .., .el 0 Q.l ' 0.. 

i;llVI'U'YI 'ill'l..!1'l..!VI18fJH (~'!..!) 

1 1 20 400 

2 1 17 289 

3 1 17 289 

4 1 19 361 

5 1 20 400 

6 1 21 441 

7 1 23 529 

8 1 19 361 

9 1 17 289 

10 1 20 400 

--~-

11 1 19 361 

12 1 19 361 

13 1 21 441 

14 1 18 324 

15 1 19 361 

nm':i1:U 289 5607 

. 
d 

nm~'lHW 19.26 

" " " i~ci:u ~'IJnmm':iYil'lll..!lll'Vi',rt'i :u~ 15 fl'f '~ mm':i omnmm~':i'\Ill..! .;Ju~Vl..!flT'J~ IPl iD' 
q ~ 

" 'lHJ'Ut~l..! 1'1fli."l:Utl'UtV'IJi."l1\Pl 'l l..!fll':iH~~~~'Itlm'Vl i~~'liJ ('11'1-h~: 1m-vi) 
<u . . . 

0 Q.l .::9 Q,J ..::1 

fll'I1'U\Pl':i~\Pl'IJfl11lJ!'l5V:U'U'Vl 95% 

~lml:U~\Pl'I'Wl\Pl~~v:uof'IJi~ 5% 



= 

N 

±0.05 

l4oJnif:~>)' l 
=[ 40 .Jts (5607 ) - (289 )

2 
]

2 

289 

12 

125 

'j} I 'j} j/ 'J} 

~tJ.;Jrilll'l-:weh-:J tJeh:ru'mJ 12 flf,;j ul?irutJ.;J'illnl~rilloU'1Jnmm 1s flf,;j ~.;J'\JuoU'mHl'H\0\u 
1\ <l QJ <l 

iY11Jl)tltJll 'lhnnmlll\9n5ll'U ~~ 

0 "-~ "' :Eix 289 
'Yllfll)n'!tlfl\011tl'Yl'Utltl.;Jt1J;Il 'illflff\01) T = -- = --

"' N 15 

= 19.26 

'illfl Westing House System of Rating 

0 , 91 
fll'H'U\01 l'i Skill =A2 = + 0.13 

Effort =B1 = + 0.10 

Condition =C = + 0.02 

Consistency =C = + 0.01 

vH111lJ~l Rating = 0.26 

Normal Time (NT) = T X (l+R) 

= 19.26 X (1+0.26) 

= 24.26 

flll'i'U\01~1 Allowance Time 

l ..1' Personal Allowance = 5% 

Fatigue Allowance =6.5% 

!1J;IllJl\01)5ll'U'illfl~\011 Standard Time (ST) = NT + (NT x %Allowance) 

= 24.26 + (24.26 X 0.115) 

"" "" = 27.04 1'Ul'Yl 

" " nmlll\01) 511'Ut~tJ.;J~'U\OitJ'Ufl11~\0ll~t~tJ1J!tlu 1.;Jfl~llnu~mn\Ol rrhn1J 27 .o41u TriAru 



-~ 

·~ .. 

. "' "' 
Vll1Hn tl.3 !11:11.W'Ujl'U hJfl11lh~l'U'U\J~~'Ufl11~fWHH1 1~ffl'Ut!~'U1~~!~~ 

. 
0 QJ Q 

til VI 'lJ 't1 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

0 QJ ' 

'iJl'l.rJt!VI10fJH 

" 
"' "' Q ('lft!/1'1-.!l'tl) 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

"' Q (1'1-.!l'tl) "' Q (1'1-.!l'tl) 

11.67 0.97 

14.32 1.19 

12.8 1.07 

12.21 1.02 

11.88 0.99 

13.12 1.09 

12.63 1.05 

14.09 1.17 

13.47 1.12 

12.83 1.07 

11.92 0.99 

14.35 1.20 

15.02 1.25 

12.81 1.07 

12.55 1.05 

14.38 1.20 

15.57 1.30 

12.33 1.03 

13.7 1.14 

12.42 1.04 

12.53 1.04 

126 

0.94 

1.42 

1.14 

1.04 

0.98 

1.19 

1.10 

1.37 

1.25 

1.14 

0.98 

1.44 

1.56 

1.14 

1.10 

1.44 

1.69 

1.06 

1.30 

1.08 

1.08 



' ., ., 
~Tn~fi fl.3 r:n:nihJjl'W 1'Wf111'l'hn'W'Ii''WI<IU'Wf111tij'fWHJf1 i~ffl'WUH'W1U~t'ti~ (\?iu) 

' o rv <:1 
t'I1~1Jrl 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

" 
"' "' <:1 ('lf'WI1'Wlrl) 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

"' <:1 {1Ulrl) 

12.6 

11.91 

14.07 

16.38 

12.02 

11.88 

14.23 

14.74 

12.09 

12.66 

13.1 

14.82 

13.65 

12.89 

11.82 

14.91 

16.04 

12.6 

11.14 

16.08 

13.71 

' .. 
<:1 "" 11t'lllilt'l£1/'lfl,l 

"' Q (1'Wlrl) 

1.05 

0.99 

1.17 

1.37 

1.00 

0.99 

1.19 

1.23 

1.01 

1.06 

1.09 

1.24 

1.14 

1.07 

0.99 

1.24 

1.34 

1.05 

0.93 

1.34 

1.14 

127 

1.10 

0.98 

1.37 

1.88 

1.00 

0.98 

1.42 

1.51 

1.02 

1.12 

1.19 

1.54 

1.30 

1.14 

0.98 

1.54 

1.80 

1.10 

0.86 

1.80 

1.30 
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. "' "' 
Vll1Hn fl.3 !d~l'~'tHHW i'Wfll'Jl'h:m . .t,J'W\Plfl'Wfll'J~fWHJfl i~ffl'WH~'W';ifl,:U~~ (~fl) .. 

. .J " 0 "" .:1 0 "" ' 111;11 1tHll1lll~l'l.! "" z !;116'1'1J'fl 'ill'l.!'JUVI'JtlfJH namlafJ/'tiU X 
" 

"" "" .:1 ('ti'l.!/'J'l.!l'fl) "" .:1 ('JUl'fl) "" q ('JUl'fl) 

43 12 12.87 1.07 1.14 

44 12 14.39 1.20 1.44 

45 12 14.1 1.18 1.39 

! Tfll'J 1 lJ 50 56.37 

d 
nmmmJ 1.11 

"' "' "' 
!;{rill ~1Jnmm'J'th~l'Wlllll~'Yillfl 45 l'li' ~ mm'Jomnmm1Pl':i'\il'W9l\.i\Plfl'Wm'J .ij'niPlfln 

q ~ 

" t~ffluu~u':ifl~t'li~ iunnr~iliPlt'li~'!J~Tvl !;{~,rw <ml1v: 1mi1) 
'" . . . 

0 <V .d<V.d 

f11'Yihlfl':i~fi1Ji'l11lJ!'II'fllJU'Yl 95% 

filmll1Hfi'I"Hnfi~£Jfllli'1Jt;{ 5% 

±2o-x ±0.05 

N r 40~nLx
2 -(:LxY l2 

LX 
~[ 40 .J45 (56 ;~7) _(50)' r 

23.45:::::::24 

24 
'j/ I 'j/ 'JJ 'j/ 

~mrilll91'1mil~ flV1~Ufl£J 24 l'li'~ u~rufl~'illf1 '1;{rill.ij'1Jnmm 45 l'li'~ ~~tru.u'eJll~'ll'f!U 
'I 'I <U q 

ffllll':if:lUl '1'!J'Yilnmm1Pl1]1U '1;{ 

o "' "' Ll X 50 
'Yllfl1':i!~flf11Pl1H'Ylhl'llfl~nm 'illf1ff\Pl':i T = -- = -

'" N 45 

= 1.11 

'illf1 Westing House System ofRating 

Skill =A2 =+ 0.13 

Effort = B1 = + 0.10 



Condition =C =+ 0.02 

Consistency =C = + 0.01 

= 0.26 

Normal Time (NT) =Tx(l+R) 

= 1.11 X (1 +0.26) 

= 1.39 

fll'Vi'W~ftl Allowance Time 

1M Personal Allowance = 5% 

Fatigue Allowance =6.5% 

nmm\9l':i!l'W'illflJ;!I9l':i Standard Time (ST) = NT + (NT x %Allowance) 

= 1.39 + (1.39 X 0.115) 

"" "" = 1.54 '1'WTYI 
~ ~ 

nmm\9l':i! l'W'Ile:J'I,J''W\9le:J'W m':i ~fl\9le:Jfl 1:U'rnuuHu HJ'I!'Ii'l rvhn1J 1.54 1tni1;<1fu 

129 



. 
0 OJ ... 

'tlUl'U'fl 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

o OJ I 

1llU1'1-Hil1rUJH 

" ....... 
('lf'I-!11'Ul'fl) 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

.. ... 
{1Ul'fl) 

3.49 

4.12 

3.89 

4.21 

4.1 

4.12 

3.97 

3.52 

3.77 

4.02 

3.81 

3.67 

4.4 

3.85 

3.87 

3.62 

3.67 

4.06 

4.04 

3.98 

. .. ... .. 
n'tlll'il'tlW'lfU .. ... 

(1'1-!l'fl) 

1.16 

1.37 

1.30 

1.40 

1.37 

1.37 

1.32 

1.17 

1.26 

1.34 

1.27 

1.22 

1.47 

1.28 

1.29 

1.21 

1.22 

1.35 

1.35 

1.33 

130 

1.35 

1.88 

1.69 

1.96 

1.88 

1.88 

1.74 

1.37 

.1.59 

1.80 

1.61 

1.49 

2.16 

1.64 

1.66 

1.46 

1.49 

1.82 

1.82 

1.77 
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. " " 
V111Hfl fl.4 !1~l'~'U]l'U't'Um1'th~l'U'U't.JVIfl'Ulll1~fl'flflfll~oU'fl~'U (~fl) 

0 ..... ' 

'lll'U1'UVI18fJH 

" ... ... <:1 
('lf'U/1'lHYI) 

... <:1 
(1'UTt1) 

... <:1 
(1'Ul'fl) 

26 34.05 

1.3 

" " " 11'i'ciJJ~unmnwth:num~~'YIJJ'fl 150 rrf ~ 'ffl:IJlHlmnmmV~'i~l'U<irul'lfl'U m1 ~fll'lflfl . ~ 

" 1~oU''flnuium1H~I'It~nJm'Vlll'i'~~iJ cml1v: 1mfi) 
'U . . . 

0 Q.l ~ QJ d 

fll'tf'U\Pl)~\Pl1Jfl11J.Jl'lftlJJ'W'Vl 95% 

filmlJJHIPl'Wm'fl~vuJ.Jru!l'i' 5% 

±2u 
X ±0.05 

N l4oJ•Lf:(Lx} r 
[ 40 ~ 20 ( 3~~ ) _ ( 78 ) , r 
11.83 == 12 

12 
jJ r 'jJ 'jJ 'J) 

~u~ciJJI911mh~ mh~uuv 12 flr~ u~rwfl~'illnll'i'ciJJ~unmm 20 flr~ ~~irmj'uJJ~'lf'fltJ 
'11 q 'U Q 

i 

2> 
o "" "' I 26 'Vllfl11lfltlfl\911ll'Vl'W'llmnm 'illfl{Y\911 T = -- = -

"' N 20 

= 1.3 

'illfl Westing House System of Rating 

0 1 w Tll'tf'U\Pl 'YI Skill =A2 = + 0.13 

Effort =Bl = + 0.10 

Condition =C = + 0.02 

Consistency =C = + 0.01 

H~11J.Jftl Rating = 0.26 



Normal Time (NT) =Tx(l+R) 

= 1.3 X (1 +0.26) 

= 1.64 

tll'I1'W~rh Allowance Time 

h1' Personal Allowance = 5% 

Fatigue Allowance =6.5% 

!1Cll:JJ1\9l':J]l'W111f1'i;!\9l':J Standard Time (ST) =NT+ (NT x %Allowance) 

= 1.64+ (1.64 X 0.115) 

= 1.82 l'Ulll 
~ ~ 

nmml9l'i5Jl'W'IltJ,:j'll'WmJ'Wm'i<Tin\9lt~n iD''Il~li''W tvho1J 1.82 1mYiA1'W 

132 



133 

. .. .. 
m1Hfi tl.S n~l~'U!l'Ui'Wm'J'thnu'llu~uJ'Ufll':i~mnu (ffl'UUH'U':i'el~t~~ti'tnnu1~'1l~~'U) 

. " nrn1um'lthnu (Julfi) x2 0 .... ... 0 cv ' ~ illV11J'fl 'lll'U1UV110tiH ('lr'U) 

1 1 51 2601 

2 1 55 3025 

3 1 49 2401 

4 1 48 2304 

5 1 50 2500 

6 1 54 2916 

7 1 53 2809 

8 1 49 2401 

9 1 52 2704 

10 1 56 3136 

11 1 54 2916 

12 1 53 2809 

13 I 52 2704 

14 1 48 2304 

15 1 52 2704 

!1fll'J1l.l 776 40234 

. 
"" nmmm~ 52 

.. .. .. 
l¢l~ll~'U!1fllfll'JYJ1HW l.I1Yl~'l1l.l~ 15 fli' ~ ffll.ll'Hl'l11!1flll.l1\9l'J ~1'U'Ii''U\9le:J'Ufll'J ~flbn'U .. 

(ffl'UUH'U':ie:J~!'li~ti''Uffl'U '1~'11~f1u) iunnH~\9lt~~tJm'Vl '1¢l~~ij (lni-:w: 1ml'i) 
'" . . . 

0 Q.l .at Q.l e::.t 

fll'I1'U~'j~~'Ufl11l.l!'l5e:Jl.I'U'Vl 95% 

fllfl11l.IH~'VH'tl~~Ve:Jlli''U '1¢1 5 % 
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±20"x ±0.05 

N [ 40JnLf:{LxY l 
= [ 40 -J1s ( 40234 ) - ( 776 ) 

2 
] 

2 

776 

3.54 == 4 

4 
'J} ' 'J} 'J} 'J} 

\9l't~,HYlJI'l'Tt~~VI tJ~l,nfmJ 8 Tlf~ u~rwt~~'\lltlL;lrilJ.01Jnmm 15 Tlf~ ~~tru{ltJlJ~'lf~i1 
q ~ ~ q 

{YllJTHltJl hlmnmml9ll"!l'W '1;1 

0 "' "' LlX 776 
mml"mtltl\9l1U'Vl'W'Utl~nm '\lltl{Y\911 T = -- = --

"' N 15 

= 51.73 

'\lltl Westing House System of Rating 

flTH 'W ~1M Skill =A2 = + 0.13 

Effort = B1 = + 0.10 

Condition =C = + 0.02 

Consistency =C = + 0.01 

=0.26 

Normal Time (NT) =Tx(l+R) 

= 51.73 X (1 +0.26) 

= 65.17 

fll'Vi'W~fh Allowance Time 

1'11' Personal Allowance = 5% 

Fatigue Allowance =6.5% 

!1KlllJ119l'J!l'W'\lltl~\9l'J Standard Time (ST) 

" 

=NT+ (NT x %Allowance) 

= 65.17 + (65.17 X 0.115) 

= 72.66 

nmm\911 :il'W'Ut~~1Tul9lt~'W m1.0t1{1'1'W ( {Yl'WUH'W 1 t!~t'li~n1Jffl'W '1l!1r~ri'u) rviln1J 72.66 
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. " " 
VJ11Hn fl.6 n1:1TritHnlJ llJfnnh~llJ,jlJ~HJlJf111tl:i:::nt~1Jt~.:Jthnn 

~ ~ 

. .. 
m.n 1u m ':ith.:nu (iu Tri) x2 0 Q.l <:t 0 Q..l ' .Q 

(;lU'J'U'YI 'illU1'UVll0tiH ('li'U) 

1 1 29 841 

2 1 25 625 

3 1 32 1024 

4 1 30 900 

5 1 29 841 

6 1 27 729 

7 1 27 729 

8 1 30 900 

9 1 28 784 

10 1 27 729 

11 1 29 841 

12 1 26 676 

13 1 31 961 

14 1 30 900 

15 1 26 676 

ni'IU'J:U 426 12156 

"" nmmm.1 28.4 

" " " 
itJ'tf:u :TI'Uli'llf111'1h~llJ :IJlll.:JVI:U\PI 15 fli' 'l 't'l'l:IJlHltll!li'll:IJl\911 '\i llJ,]'lJ\91BlJ flWlh~fHJ'U 

q ~ 

0 Q.l ~ QJ d 

f11VilJ\Pl1~\Pl1Jfi'Jl:U!'JHl:IJlJ'Yl 95 % 

filml:U~IPI'Vlm\Pl~mm1'Uitl 5% 



= 

N 

[ 
40 -J1s (12156 ) - ( 426 ) 2 

] 

2 

426 

7.61 == 8 

8 
:V I 'J) 'J) 'J) 

191'eJ,nY:JJI91-:nJ~l.:J eJ~uumJ 8 f'rf.:J u~rweJ.:J'illn1~ri:JJ~unmm 15 flf.:J ~.:Ju't..t.u'eJ:JJ!:'l'lf~i1 
q q ~ q 

mm1t:1th 1 1.Jmnmm1wi i l'U 1~ 

o <'i ~ :Ei_x 426 
'Vllfll'Jlr:'lelfl~'1U'Vl'U'l.lel'1!1m 'illfl'CI'~'J T = -- = --

"' N 15 

= 28.4 

'illfl Westing House System of Rating 

fll'I1'U~i..r Skill =A2 

Effort = B1 

Condition =C 

Consistency =C 

= 0.26 v.lr:'l'J'1llfll Rating 

Normal Time (NT) = T X (l+R) 

= + 0.13 

= + 0.10 

= + 0.02 

= + 0.01 

= 28.4 X ( 1 +0.26) 

= 35.78 

fll'I1'U~fll Allowance Time 

1M Personal Allowance = 5% 

Fatigue Allowance =6.5% 

nm:JJWllil'U'illfl~\911 Standard Time (ST) =NT+ (NT x %Allowance) 

= 35.78 + (35.78 X 0.115) 

= 39.891m'fi 
'JI 'JI 

nmmi'I"J'iil'U'l.leWu'UI'IeJ'Ufll"JiJ"J~fltlU!'li.:JiJm'Vl r¥i1flu 39.891m-ti;;u .. "' 
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' "' "' vn~Hii n.7 n1H~lJ!lhlhJm'i.Yh-nw,J'u~mum'i~m:tf'fln 

' " x2 0 QJ <:1 0 QJ ' ~ run1um'i'lhnu (1ulii) aunrn 'ill'U1'U"11flf.JH ('lf'U) 

1 1 32 1024 

2 1 36 1296 

3 1 34 1156 

4 1 35 1225 

5 1 34 1156 

6 1 37 1369 

7 1 34 1156 

8 1 35 1225 

9 1 36 1296 

10 1 32 1024 

-~ 
11 1 34 1156 

12 1 37 1369 

13 1 40 1600 

14 1 35 1225 

15 1 36 1296 

nm'i1:JJ 527 18573 

d 
nmmr:w 35.13 

"' "' "' !~ci:JJ>il'Unmm'i'l'h~llJ:JJlYl~'H:JJ~ 15 fli'~ bl'l:JJnt~mnmm~'i'\ll'W,JlJ~HJ'Wm'im)Hf1 
• "" 'U 

"' 
!:tf'fln lum)H~~!'Ii~l1m'Vll~~~il (Mthv: 1mlh 

'U . . . 
0 QJ ~QJ~ 

f1111lJ~)~~'Ufi11:JJ!'l!''fJ:JJlJ'Vl 95 % 

~1fi11:JJH~YHn~~f.J'fl:JJi''Ul~ 5% 



±2a 
X = 

N 

[ 
40 -Jt5 (18573 ) - (527 ) 2 

]

2 

527 

4.9 == 5 

5 
~ I 'iJ 'j} 'j} 

~tJ-nrul'lTmh~ tJ~l-rwmJ 5 flf~ u~n1tJ~'illflhidu.U'Unmm 15 flf~ ~~t!u.UtJml'lffl'W 
q q 'U q 

mm 1 t1 'W 1 ~hhn 11m u 1191 1! l'W! ~ 

o "~ "" .Li_x 527 
'Yllfl11!i;'ltlfl~1U'Yl'W'Utl~!1m 'illfl~~1 T = -- = --

~ N 15 

=35.13 

'illfl Westing House System of Rating 

0 1 ~ 
fll'H'W~ 11 Skill =A2 = + 0.13 

Effort =B1 = + 0.10 

Condition =C = + 0.02 

Consistency =C = + 0.01 

Nin1llfll Rating =0.26 

Normal Time (NT) = T X (l+R) 

= 35.13 X (1+0.26) 

= 44.26 

tllt'I'W~~l Allowance Time 

111' Personal Allowance = 5% 

Fatigue Allowance =6.5% 

!1Inll1~1]1'W'illfl~~1 Standard Time (ST) = NT + (NT x %Allowance) 

= 44.26 + (44.26 X 0.115) 

= 49.341mYi 
~ ~ 

Q..l ~ I Q.l ~ c:! ~ 

!1Illlll~Hl'W'Utl~'IJ'W~tl'Wfl11Nfl!'lftlfl !'Yllfl'U 49.34 1'Wl'Yl/'lf'W 
~ ~ 
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J ~ 'j} I 

Vll'iHn fl.8 r;nnvh..!jl'U lu m·nh~lhl'iihl~l'ti'Utll~ifWHifli~ffl'UUH'UHH!~~ (!fl~ t~~ifl~Hlfl) 

. 
0 "" .:t 
t11~1J'fl 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

" "" "" .:t ('lfl!lll!l'fl) 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

0 "" .:t 
'fll~ll! (1Ul'fl) 

10.65 

10.62 

10.4 

10.69 

10.5 

10.67 

10.54 

10.63 

10.65 

10.58 

10.62 

10.62 

10.67 

10.66 

10.64 

10.58 

10.62 

10.48 

10.55 

10.62 

10.59 

. .. 
.:t ... 

rJtllA'iltl£1/'lfl! 

... .:t 
(ll!l'fl) 

0.89 

0.89 

0.87 

0.89 

0.88 

0.89 

0.88 

0.89 

0.89 

0.88 

0.89 

0.89 

0.89 

0.89 

0.89 

0.88 

0.89 

0.87 

0.88 

0.89 

0.88 

0.79 

0.79 

0.76 

0.79 

0.77 

0.79 

0.77 

0.79 

0.79 

0.77 

0.79 

0.79 

0.79 

0.79 

0.79 

0.77 

0.79 

0.76 

0.77 

0.79 

0.77 
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' 'j/ 'JI ' 

"'Tn~fi tl.8 rrtl 1Vi '\..Pill u 'l u tll'll'll.:Jl'W.,] u 19Hn.J m 'l.o' fwnm i ~ 'tYl um-lu HN t ~ .:.~ 0 rtl' eN .Orww n) .. 
(l'iu) 

. . " 0 "' d 0 "' I 

rnn'lwnJ 
d "" xZ ftWllJ'Yl 'il1'W1'W~1fl(J1~ nmmrtf.l!'lf'W 

" "" "" d ('lf'W/1'Wl'Yl) 
• "" d 

'YlNl'W (1'Wl'Yl) 
"" d 

(1'Wl'Yl) 

22 12 10.63 0.89 0.79 

23 12 10.54 0.88 0.77 

24 12 10.63 0.89 0.79 

25 12 10.67 0.89 0.79 

26 12 10.7 0.89 0.79 

27 12 10.67 0.89 0.79 

28 12 10.59 0.88 0.77 

29 12 10.65 0.89 0.79 

30 12 10.63 0.89 0.79 

31 12 10.65 0.89 0.79 

32 12 10.58 0.88 0.77 

33 12 10.68 0.89 0.79 

34 12 10.63 0.89 0.79 

35 12 10.64 0.89 0.79 

36 12 10.67 0.89 0.79 

37 12 10.72 0.89 0.79 

38 12 10.58 0.88 0.77 

39 12 10.67 0.89 0.79 

40 12 10.6 0.88 0.77 



J 'j/ 'j/ I 

Vll~Hfl fl.8 !1Cll~'Wil'W i'Wmnhnw.U\J\91V'Will~~f1\91Vf1 i~ffl'WHH'W~V,WU<J (~'fi1V-1~f1\91Vf1) .. 

. 
0 Q.l .of 

t11~1J'fl 
o <V I 

111U1U~18f.IH 

" 
"' "' .of ('lfU/1Ul'fl) 

0 "' .of 
'flHlU (1Ul'fl) "' .of (1'Ul'fl) 

35 31.42 

0.87 

~ ~ ~ 

141 

1~ri:JJ~1Jnmm~l'll-1l'W1l1Vl-111:JJ\91 40 'fli' -1 ff11ll~tl11lnmm\91~'\l l'W'll'W\9lt~'Wm~ ~n\9lvn 
q ~ 

~ 

i~ffl'WHN'W':it~-1~.U-1 i'Wm':ir-lill9l~'li-111Clll'J i~~-1u (m11£J: 1'Wlll) 

0 Q..l' ~ QJ .d. 

f1111'W\91):;;\911J'fl1llJ~'l!'tllJ'W'I'l 95% 

filml:JJH\9l'V'Jm\91~£Jt~:JJi'1J1~ 5% 

±2a-x 

N 

= ±0.05 

l4oJn~f:{Lx)' r 
=[40 -J4o (31 .42)- (35 .45 )

2 
]

2 

35 .45 

'j/ ' 31 j) 'j/ 

~v-1ri:JJI'11mh~ v~uut~£J 1 'fli'-1 u~rwt~-1'illni~ri:JJ~1Jnmm4o 'fli'-1 ~~ir'W.Ut~:JJCl'l!'\91u 
q q ~ Q 

i 

Ix 
o "' w _I ___ 35.45 

'l'llf11':i~Cltlf1\911U'I'l'W'Utl-1l1Cll 'illf1ff\9l':i T = .. 
N 

= 0.88 

'illf1 Westing House System of Rating 

0 i 'J) f1111'W\91 11 Skill 

Effort 

Condition 

=A2 =+ 0.13 

=B1 =+0.10 

=C =+ 0.02 

40 



.. ...... 

Consistency =C 

=0.26 f-Hl'J1lJ~1 Rating 

Normal Time (NT) = Tx (l+R) 

= + 0.01 

= 0.88 X ( 1 +0.26) 

=1.1 

fl1'11lJ~~1 Allowance Time 

l 11' Personal Allowance = 5% 

Fatigue Allowance = 6.5% 

l1ftl'JJ1191'JjlllJ'illfl~\911 Standard Time (ST) =NT+ (NT x %Allowance) 

= 1.1 + (1.1 X 0.115) 

= 1.22 1mYi 
~ ~ 

nmm1911jlllJ'UtJ~'Ilum:Jt~m1.ij'flmlflt~rnuw·JunJ~t,j~ rvhn'U L221mYi; ~u 
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... ,--.. 

' 'JI 'JI I 

tnn~n n.9 rmT~u~pu 'h.Jm~·vhnu'li'u~-eJum~~fWHJtl 1~'ll~fi'u (!'fl~fl-:J~n~fln) 

. 
0 QJ «< 
ttl~'U't1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

" "' "' «< ( 'lft..ll1ln 't1) 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

0 "" «< 
't1H1U (1Ul't1) "' "' ('J'J.Hfl) 

3.47 1.16 

3.34 1.11 

3.65 1.22 

3.4 1.13 

3.23 1.08 

3.56 1.19 

3.49 1.16 

3.46 1.15 

3.52 1.17 

3.33 1.11 

3.48 1.16 

3.55 1.18 

3.43 1.14 

3.51 1.17 

3.37 1.12 

3.46 1.15 

3.52 1.17 

3.38 1.13 

3.44 1.15 

3.48 1.16 
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1.35 

1.23 

1.49 

1.28 

1.17 

1.42 

1.35 

1.32 

1.37 

1.23 

1.35 

1.39 

1.30 

1.37 

1.25 

1.32 

1.37 

1.28 

1.32 

1.35 



I 'j} J/ I 

V~nHfi n.9 nm~'W!l'W iumnh~1u'liu~uum~~n~un 1~'li~fiu (!fl~u~~n~un) (~u) 

. 
0 v "" iHVl'U'YI 

0 v ' 
1llU1UV11Br.IH 

" q q "" 
('tfU/1Ul'YI) q "" (lUl'fl) 

. " 
"" q !1illl'iUlW'tfU 

q "" (1'1-!l'YI) 

23 

1.15 

~ ~ ~ 

26.49 

144 

1~rilJ;ij'unmnuvh~lumYI·n1lJ~ 20 'flf:J mm~t1mnmm\9l"Jillu'llu\9lt~um"J;ij'n\9lt~n . ~ 

~ 

1~'ll~fiu t um~H~\9l!~~um'Vl1~~~i1 ('Hlhv: 1m-¥h 
'U 

0 Q..l e!t Q.l d 

f11'11U~~~~'lJ'fl1llJ!'ll'tllJU'Vl 95% 

fil'fl11lJH~'I'Hn~~vt~lJi'u 1~ 5 % 

±2a 
X 

N 

±0.05 

l4oJnif:{Lx)' J 
[ 40 .J2o (26 ~;9)- (23 )' r 
2.41 ::::::::3 

3 
3J I 'JI 'JI 'j} 

~tl~bYlJ~1tlV1~ t!Vl~Ut!V 3 'fli'~ U~!Utl~1llfll~rilJ;ij''lJ!Jflllll 20 'fli'~ ~~UU~tllJ'fl'll'~U 
q q <u q 

i 

LX 
o <!! "' 1 23 
'Vllfn'Jl'fltlf1\9l1U'Vl'W'Utl~!Jm 'illflff\91~ T = -- = -

"' N 20 

= 1.15 

'illfl Westing House System of Rating 

fll'I1U~Ll1' Skill =A2 = + 0.13 

Effort =B1 = + 0.10 

Condition =C = + 0.02 

Consistency =C = + 0.01 



ffn':i1:JJril Rating =0.26 

Normal Time (NT) = T X (l+R) 

= 1.15 X (1+0.26) 

=1.44 

tlTH'W~ril Allowance Time 

1'11 Personal Allowance = 5% 

Fatigue Allowance =6.5% 

nm111191':i~l'W'illf1f;!191':i Standard Time (ST) = NT + (NT x %Allowance) 

= 1.44 + (1.44 X 0.115) 

= L61mli 
~ ~ 

nmm191':i~l'W'Ufl\l'il'W191fl'Wm':i~f1191flf1 i~'il~n'W rvho'IJ 1.6 1mliA5'W 
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. " " 
~l'iHn n.t o n~T~'U!l'U 1 um'J<tlh~lu'liu~flum'iimnu c 'O'luu~u'Jfl~t'li~nucrlu i~'li~nu) 

. " QJ 0 i/d 

('U~'VIl~l'U'IJ'U!fllfl) 

. " xZ 0 QJ <01 0 Q,, ' ~ rnnlunurh~1u (Juln) UlYI1J'fl 'lll'U'J'UVI'JeiUH ('lr'U) 

1 1 34 1156 

2 1 35 1225 

3 1 36 1296 

4 1 38 1444 

5 1 34 1156 

6 1 34 1156 

7 1 35 1225 

8 1 36 1296 

9 1 34 1156 

10 1 37 1369 

rnnTJ:JJ 353 12479 

,; 
nmm1:1t1 49.17 

" " " 1~-ff:JJ i'!Jnmnwvh~1uml1~'111J~ 10 rrf ~ 'ff11Jl'Jtl'Vilnmm\9l'J'll lu'liu\9lfl'Uf111 inmu . ~ 

" ('i:fluu~u 'jfl~t'li~n'IJ'fflu 1U''li~nu) 'lum1Hi1~t'linlmYJ1~~~iJ (Mthv: 1mfi) .. 
0 Q,l ~QI.d 

f11'Vi'U~'j~~'IJfi111Jl'lffl1J'UYl 95% 

~lf111:JJf'l\9l'Wm~~tlmJ1'1Jl~ 5% 

±2o-x 

N 

±0.05 

l4oJnLf:{LxY r 
=[ 40 -)1o (12479 ) - (353 )

2 
]

2 

353 



2.32:::::3 

3 
)) ' 'JI , 'JI 

IOi'-eJ-ni:wl'l1mh~ -eJrh~U'-eJ£J 3 f11~ u~ru-eJ~1llf1t¢i'd:w~tJnmm 10 f11~ ~~t!'W'li'-eJ:w!;l<JriPli'l 
q q ~ q 

b'f1m1m'h 111mnmml'l1)21'W 1¢1 

i 

Ix 
0 <!I "' _1_ -_ 353 
'l'llf111m-eJf11'l1U'Yl'W'U-eJ~nm 1llf1!;\'l'l1 T = · ·· 

'U 

N 10 

= 35.3 

1llf1 Westing House System of Rating 

iht~'WIPl'lM' Skill =A2 = + 0.13 

Effort = B1 = + 0.10 

Condition =C = + 0.02 

Consistency =C = + 0.01 

Hm1:JJfl1 Rating = 0.26 

Nonnal Time (NT) = T X (l+R) 

= 35.3 X (1 +0.26) 

= 44.47 

fllti'WIPlfll Allowance Time 

'lM' Personal Allowance = 5% 

Fatigue Allowance =6.5% 

nmml'l1)Il'W1llf1'1;!1Pl1 Standard Time (ST) 

" 

=NT+ (NT x %Allowance) 

= 44.47 + (44.47 X 0.115) 

= 49.58l'Wlll 

nmml'l1 'lil'W'U-eJ~'Il'W l'l -eJ'W m1 ~fl!;\'l'W ( 1;\'l'W!!H'W 1 fl~!'li~n1Jffl'W 1il'll1Pln'W) rviln11 49.58 
"' 
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... 

illflH'U1fl '\1 

nnt~mnmJn~lfll'i~fl~f)fl\?l1tlfl'Ufl1J!fl~el'i~fl'j 
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. . 
... 0 "''1 ~ "' ~ '1 ~ . _, 

Vll'iH'fl 'U.l 'ill'\.J1'\.J~flt1'YI ~'illflt1T'i'ilfl~flt1~1£Jfi'\.J ( 11ffl'\.J!'IJ~U!.'ll'YI) 
"' 

' " ' QJ .J 0 QJ ... 
0 "" run (i'11lJ-3) ' illV11J'fl 'lllU1UVIflfl ('HU) 1U'fl 'lf1-3nill 

1 3272 1 6/fl.'VU55 07.20-08.20 '\.J. 

2 3356 1 6/tl.'Y'l./55 08.45- 09.45 '\.J. 

3 2880 1 6/fl.'Yi./55 10.00- 11.00 '\.J. 

4 3340 1 7 /fl.'Yi./55 08.10-09.10 'U. 

5 3178 1 7/fl.'Yi./55 09.12- 10.12 '\.J. 

6 3210 1 7/fl.'Yi./55 11.30- 12.30 'U. 

7 2996 1 7 /tl.'Yi./55 12.34- 13.34 '\.J. 

8 2814 1 8/fl.'Yi./55 08.20- 09.20 '\.J. 

9 3425 1 8/tl.'Yi./55 09.25- 10.25 'U. 

10 3233 1 8/fl.'Yi./55 10.40- 11.40 '\.J. 

' d 
mm!.'lf.l 3170 
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' " 
rnn (~1lu~) 

' ' 0 ..., ..,. 
0 "" 

..., ..,. 
ill~'I.J'fl 111U1U~Hfl ('HU) 1U'fl 'lf1~&1i.11 

1 2769 1 6/fl.'VL/55 11.20- 12.20 'U. 

2 2650 1 6/fl.l'l./55 12.20- 13.20 'U. 

3 2977 1 7 /fl.l'l./55 13.50- 14.50 'U. 

4 2723 1 8/fl.l'l./55 11.20- 12.20 'U. 

5 2690 1 9/fl.l'l./55 11.00- 12.00 'U. 

6 2710 1 11/fl.l'l./55 12.10- 13.10 'U. 

7 2776 1 11/fl.l'l./55 13.15- 14.15 'U. 

8 2854 1 12/fl.l'l./55 11.30- 12.30 'U. 

9 2790 1 12/fl.l'l./55 13.00- 14.00 'U. 

10 2713 1 13/fl.l'l./55 11.30- 12.30 'U. 

_.,... ' d 
'fll!'iHHJ 2765 



151 

' " run (~111-l~) ' ' 0 <V ,. 
0 "' 

<V ,. 

t'llYI'U'fl 1llU1UYif.lfl ('lfU) 1U'fl 'll'1~!1t'll 

1 4137 1 8/fl.'W./55 13.05- 14.05 'U. 

2 3960 1 8/fl.'W./55 14.10- 15.10 'U. 

3 4002 1 8/fl.'W./55 15.15- 16.15 'U. 

4 4155 1 9/fl.'W./55 13.10- 14.10 'U. 

5 3998 1 9/fl.'W./55 14.20- 15.20 'U. 

6 4210 1 9/fl.'W./55 15.25- 16.25 'W. 

7 3958 1 10/fl.'W./55 08.30-09.30 'W. 

8 3987 1 10/fl.'W./55 09.45- 10.45 'U. 

9 4174 1 10/fl.'W./55 10.50- 11.50 'U. 

10 4141 1 10/fl.'W./55 14.20- 15.20 'W. 

' d 
flllQ[ltJ 4072 
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. " 
!lt'll (i'11ll~) 

. 
' 0 ..... .ot 

0 "" 
..... .ot 

~mrun 'ill'U1'UgJt)fl ('H'U) 1'U'fl 'H1~!lill 

1 3130 1 6/fl.'W./55 14.00- 15.00 'W. 

2 2989 1 6/fl.'W./55 15.05- 16.05 'W. 

3 3221 1 6/fl.'W./55 16.10- 17.10 'W. 

4 3002 1 6/fl.'W./55 17.15-18.15 'W. 

5 2977 1 7/fl.'W./55 15.30- 16.30 'W. 

6 3212 I 7 /fl.'W./55 16.45- 17.45 'W. 

7 3100 1 10/fl.'W./55 16.30- 17.30 'W. 

8 3210 1 10/fl.'V'I./55 17.35- 18.35 'W. 

9 3054 1 11/fl.'W./55 15.30 - 16.30 

10 3207 1 11/fl.'W./55 16.35-17.35 

-.,_ . d 
fll!'iH'W 3110 
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fllrUfU1fl fl 



154 

... 
-~ 

"' !~O'U fl'ifl<t)lflll 'VUl. 2554 

' ""' ""' d ' ..... "' d ' "' mn.JtJlll'tifl tl8~fll"U.Jt1~A'iliUJ~8lU tl8~fll'iNil~!'ililti~8!~8U 
q 

1 167 5,190 

2 168 5,200 

3 173 5,360 

4 161 4,980 

5 170 5,260 

6 183 5,680 

7 183 5,680 

'.i11J 1,204 37,351 
-... 

"' ""' !~O'U tJ 'i't'ilflll 'YU1. 2554 

I "' ""' d I "-' "' d I "' flillltJlll'tifl tl8~fll'iNil~!'ililt1~8l'U t18~fll'iNil~!'ililti~8!~8'U 
" 

1 173 5,350 

2 164 5,080 

3 180 5,580 

4 164 5,090 

5 161 5,000 

6 188 5,820 

7 179 5,540 



155 

':i1:U 1,208 37,461 

"' v &VIe)'U fl'U£.1UJU 'n.rt. 2554 

I "' "' d I v "' d I "' f\i\1Ji.Y1Jl'lffl r.IB~fll~f.ltl(;UiliUJ~B1U r.IB~fll~Ntl~&'iltlr.I~B&~BU 
~ 

1 163 4,900 

2 179 5,380 

3 168 5,050 

4 161 4,840 

5 175 5,260 

6 176 5,280 

7 177 5,300 

'n:U 1,200 36,011 

"' &~BU ~tllfi'JJ 't'UI. 2554 
~ 

I "' "' d I V "' d I "' fltl1Ji.Ym'll' n r.IB~fll~Ntl~&'iltlr.l~f11U r.IB~fll~~tl~&'iltlr.I~B&~BU 
~ 

1 175 5,430 

2 164 5,080 

3 167 5,180 

4 163 5,040 

5 172 5,330 

6 182 5,640 
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7 186 5,780 

1,209 37,481 

«< ""' 
l~fl'l.! 'Wt'ji'Hltllf.l'l.! 'W.fl. 2554 

. 
~ ~ ' <V 

f.! f)~ ill ':i fHJ\'U'iUlf.l\'1 f) 1'1.! 

178 5,330 

2 154 4,610 

3 179 5,360 

4 184 5,530 

5 170 5,090 

6 169 5,080 

7 172 5,150 

1,205 36,151 

' ' d. ~ £:! ' Q.l 

!UM':i1lltleJ~f1l'lmWI!UJ:ltl~eJTW 1,205 

' ' d. Q, d.l~ 

m nm 1ll tleJ~f1l'l rHWHU l:ltll'lm~ww 36,891 
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. 
m'iHn fl.2 ~TLJ'"J'Uflfl~fll'H-I~IVI 'H~~fl11U'im.h~ • 

<!I .., 

Wlfl'U ti'U11fl11 'VUI. 2554 

I "' "' 
..; I v "" ..; I <!I 

mmtrm'lm £10VIfll'lHt1\'ll'iU'IfJ\'10l'U £10VIfi11Ht1\'l!'ilt1fJ\'10!VI0'U 
q 

1 192 5,950 

2 206 6,400 

3 190 5,900 

4 216 6,700 

5 174 5,400 

6 169 5,250 

7 187 5,800 

'J1ll 1,335 41,401 

<!I 
!VI0'U 11fl'ilfl11 'VU'I. 2555 

I "" "" d I V "" d I "" flt111tf11l'tifl 
q £10VIfi11Ht1\'l!'ilt1fJ\'10l'U £10VI fll'l Ht'l\'l!'il t'lfJ\'lel!VIel'U 

1 188 5,830 

2 211 6,550 

3 200 6,200 

4 194 6,000 

5 206 6,400 

6 184 5,700 

7 187 5,800 
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11lJ 1,370 42,481 

"' <V 
.! 

!~6U flllill'WU1i 'W.f'l. 2555 .. 
I "' "' 

.,j I QJ "' 
.,j I "' fHI'JJ~lll'tifl tlfl~fl11Ni.\~l'ilt'ltl~fl1U tlfl~fl11Nt'l~l'ilt'ltl~fll~fl'U .. 

1 207 5,990 

2 217 6,280 

3 226 6,560 

4 209 6,050 

5 161 4,680 

6 179 5,200 

7 172 5,000 

)'JlJ 1,371 39,761 

,. 
"" ~~flU ti'Ulfltl 't'UI. 2555 

I "' "' .,j I <V "' 
.,j I ,. 

flt'lll~lll'lHl .. tltl~fl11Nt'l~l'ilt'lti\1101U tlfl~fl11Nt'l\111'ilt'ltl\1101~flU 

1 206 6,400 

2 247 7,650 

3 156 4,850 

4 231 7,150 

5 189 5,850 

6 166 5,150 
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7 184 5,700 

1,379 42,751 

"'! 

~~au n.rtmm n.H. 2555 

193 5,800 

2 215 6,450 

3 190 5,700 

4 223 6,700 

5 175 5,250 

6 185 5,550 

7 198 5,950 

1,380 41,401 

' ' .:::1 .<:::!. .:::::! 1 Q.l 

mmn1:Uf.JB\Plfn'JvHWlm(lf.J\91BTW 1,367 

' ' .:::1 .<:::!o .:::1 I ~ 

m (1 V'J 1:u VB \PI m 1 vml'lm (1 V\91 Bt\Pl B'U 41,559 



il1flHU1fl ~ 

H1J'lHHl1JfJUJ1h~ flfi1J fl1 1 i.u'tl 
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-• ""QJ &!11 'lJ il'll'U t:llli'U1"::; flll'U fl1 'j 1 'l)[J 

m1 ftfl'hl1t~ Bt ~ll ~n1 Hi1~ n1 w ilnmn~mi~u 1m;v. <Omnut~-nJ "TVJ,j'1'U 'Vl'U~ <0'~111'~n1 u 'VI f . "' . 

1. !! UU bl'ti1Jfllll'l1~l'ci' trl'U!L UUbl't!UOlllfl 11ll~\OIL M 'U!'~t~1 ~Lrl'UH 'U 1'Vl Vl1 'U f11)tltl fHL UU . 
>I. 

tm~~~mmJmw'lf-:w1umnhnu ~Tu Lfl'j.:mh~ fl11llb1'1V~lll H"~fl11ll111:'1B\Olnv 'Ut~~tfi'l~h:r~ • 

I I 'j) I I 

~t~u Vi 2 .u't~lli:'ltnv1n1Jtfi'l~ir~~1llml mt~t~1 nt~u t~ii m1 11'j ~flt~1J~1vflw ¥hlfi tnwol n 
~ . 

d'-9) 9) d Q.l Q.l 31..:~ Q.l ~ ~ rJ' 9) 

11 'j ~ LV'l1'U 1 'Jjfl'CJV!!i:'l~ 'U tllli:'l!fltl1fl1J fll'jV.~'U l!flltl'U ~~lll 'VI i:'lfl!tltl'j fltl'U tlllflf1'11'j ~ fltl1J \011V 
'U 

>I >I • 

I) ~1u 1~n~f1'1N !~t~ti fl11llH~~m~ 1t~~fuumun!~t~~1~mm~ffll Viulfi 

11 ii u~ ~ 1'U ii fl 11lJL 'VIll 1~ ffll ~ 11H 1J1J!!i:'l~ 'U'U 1\0liifl'lllJL rlu lJ 1~ 'j ~ 1'U 
>I • 

2) ~ 1'U fl 11ll f1'1V~ 1ll l~!! fi fl 11ll fl i:'lll ni'/u 1 ~ wh~ YJu lfi 11 {iu~ ·:n'U fl 1J 

im~f1'1N mlllf1'1V~lll'llmnnt~DflH1J1J 

3) fl11llUi:'lt~IOlfiv !~uti fl11ll'i:'l'~wm1um'j11{iu~~l'U fl11llf1'~~1n1um'j 

tfl~t~u~1v fll'jti'lt~n 'l~1f1'101~11i:'lt~\Olnv~t~Hl~~lu mn'ln ~fnmtmdhmlllff~m\Olt~~lv . "' . 
l 'l9J <lc, I .d I ~~ <V "'! 
!IOIV !'l1tflW"Vlv.'il11WlfllL1WV U'INLU'U 5 )~\011J fltl 

5 Yllllvil~ iimlll.W~VltlL'il)~~1Jlllfl~fl'IOI • 
4 'VIlllvil~ iim1ll.W~l'l'El i'il'j~~1Jlllfl 

3 l1mvi1~ iim1ll.W~l'lt~ i'il'j~~1Ju1unm~ 

.Ut~~\OILM u~'U'l ut~nmut~'illflU1J1J'i:'l't~1Jmll t~t~l'I1''Vl'j11Jilnlvi:'l~!~V\Ol!~ll!~ll 1 u ri1u~N'l 'Uti~ 
!!1J1J'i:'l'tl1J01ll 



( ) 'lfltl 

2. Bltl . 
) ~ltY;il 2011 

)31-4011 

" ) 51 11~u1u 

"' dl 3. ';i::;~1Jfll'Jfl'f)'hll 

) u'J:::t~:IJffnm 
"' dl ) :IJliti:IJfl'f)lJl 

) u'1ruru11911 ., ., 
.,j 

) tl'U"l································· 

4. 'Jltll~m~mim~tJ'U 

( ) 1'11w.h Io,ooo m'Vl 

( ) I 0,00 I - 30,000 1Jl'Vl 

) 30,00 I - 50,000 1Jl'Vl 
" ) 5o,ooo m'Vl ~u 1u 

) 21 - 3011 

) 4I -5011 
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1U.Ifl11 

:IJlf) :IJlf) 

2 

1 ml:JJnr~:JJnilt~'J~lrhnft~~l.Ji)u~'~l'Wn1l 
1m..:rtY~l'~ 

2 fl'Jl:IJbY'Jtl'll:IJ'\Jfl'!f)l'Jfltlntl1J1J 
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'JJ .I Ql 

m1:U~1ti.:J1:U m'Wf111:Uut'ltJ~fltl 

t!!9 Q.l 'J) 91 d'~ Q.l tl 0. t/1 
'iJ 1 fl fl T:i fl'flll 1!! t'l ~ TI lOll 'W 1 fll'J tl tl fl!! lJ lJ!! t'l ~ ~'J N t fll tl'W .:l \911ll 'Vi t'l fl tfJ tl 'J fltl'W till fl ~ ~ tl 

. ". 
ulJlJ~tllJm:uf! 11:ufl ~~ 11 'W tn u1n1J 1 fl'J .:j ~.r N fl11ll~1tl.:l 1:u u t'l~fl11:Utlt'l t!~ilv'IJ ti.:Jtn1~tr .:l\911:u 

ml'mt~t~1nt~'Wt:Jilmf 'il1fl~:Ul'~nl 'W nri:uTI\Oll'W 1tll;TI:ij'nmw~.:JtlmvnJ'1'W'Yl'W .:j :ij'.:J'Vi1~n1'W 'Yl{ t~tl 
q .. q 

". 
1 ~~ ll'W .fi't~:u t1l 'W n1 1TI' \Oll'W 1m1 t~t~nu 1J 1Jut1 ~ n1'1.:jtti' 1~'11 .:j \911:u'Vi am t~t~1 nt~'W t~iln -ff .. 

1~vl ~!!'W'J'YJl.:j'IJtJ.:j ii'J~oJ5'CJ ff'Uff~ (2544) !~CJ1nlJfll'Jtltlflt!lJlJHi1191iJW~~~ll'WtnW~l 'W 
q 

1. !Tift 

6)f1(J 5 29.41 

12 70.59 

17 100 

2.tl11'J 
q 

21-3011 1 5.88 

31 -4011 2 11.76 

41 -5011 9 52.95 

5111~'Witl 5 29.41 

'j')lJ 17 100 

12 70.59 

4 23.53 

5.88 
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lll1!11!FIU 
'iJ 

'iUJfll'i 'itUJ~~ 

...; 
ti'U"'] ............. - -

'J'J:IJ 17 100 

ij/ d ' ~ 4. 'Jltl ~!'iHWI'Itl!~ti'U 

10h w:h 1 o, ooo 11 TYJ 16 94.12 

10,001 - 30,000 Ul'Vl 1 5.88 

30,001 - 50,000 1Jl'Yl - -

50,000 1Jl'Yl ~u!tJ - -

'J'J:IJ 17 100 

'illf1\911H:J~ >1. 2 ~1u '1'UHI'Iti1JU1J1J{ft:J1Jm:u'illf1{1'm~n1 unci:u'WWJulm;'V-1 ~mnw ~>111m 
~ q 

~ ~ 

'Vltll'U'Vl'U>1 ~>1'1-r)~{f~U'Vl{ l1'>1t~:u~ 17 flU {1''Jtll~~>1u 
~ q q 

'J} 

'jf)tJ(l~ 70.59 

'li1>1mt~ 1~m'Q~tl 4I-5o 1l fi~!tlu~t~tl(l~ 52.95 
q 



~l'H~~ ~.3 mlllil~l~'Wl~rnn1Jl~li,:T.:J~lll11tlfl!mJ{mnJ'tliJmY' ~l'W lfi'J.:Jff11.:J (N=17) 

( ti 'ti'W fll'nH' mh .:J) • 

SD 
y 

'Uel 

3.65 0.61 

2 3.47 0.51 

3 2.18 0.64 

4 3.35 0.49 

3.16 0.56 
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ci .Q r/1 'J) 'j};:~ Q.l rl =. rl 
'illfl~l'll.:Jl'l -:1.3 'ffllll'l tl1!fl'l1~11 fl'l-:1 'ff'll-:I'U'ti-:J!fll'ti'W -:l~lll11 ~fl!'tl'tl'lfl'ti'W 'tlllfl'ff 1 ~HJ'ff'l tJ . 

'illflfl11llilm~ 'W 'il lfl'fflll,;fll 'W flrill'W~'W l'tll;'Yi ~fl'ffl'W! ~-:~tJ~TVI.u'l'Wl'l'W-:1 ~-:111l~'ff1'W l'l{ rf-:~11ll~ 
• 'U • 

" 'illnmn 1 tlmum.1~,rw 
d -

mlll!!'U-:!H'l-:1 (X= 3.65 ) 

" 'la-:~-fmhrn'Jn!~mh-:~mm~'ffll ( x = 3.47) 

~tlu1J1JH~~'ll'Wl~iifl11lltflum~1)Il'W ( x = 3.35 ) 
" . 
VIuvhJ~u~,nuiimlllmm~'ffll ( x = 2.18) 
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.J ~ d d (l.J 9/J'~ QJ ~ ~ ol'j) 
~l'H~'tl -:1.4 f111:Ufl~!YI'U!fltl1fl1Hfllti'U'l\91l:Ul1'0flttHl':ifltl'IHl:UfHY ~l'Uf11llJ'{j1tJ'lllJ (N=l7) 

(timJmnH''lnJ~<J) 

'V 
'llfl ~U.Ifll'l X SD 

1 fl11:Ufl'O lJ flil'U 'j ~ l111'lif'U ~ 11 i)l!~'ll'U fl'U 

lfl':i'lff~l'l 3.71 0.59 

2 'fl11:U ff1tl'll:U'Utl'l fll'jtJ tlfltl 'U'U 3.76 0.66 

':i1:U 3.74 0.63 

'illfl\911':i 1\1~ \1.4 mm':i t~1tm l~Mf111:Uff1tl'll:U'lltl'l!OliJ \l\91l:Ul1 ~mtlt~{mru oiJmfl~ t1 

ff':i 11 'ill fl 'fl11:U fi \91! '11 u 'illfl ffm~fl 'l u mi:u'W ~?JJ u 1m~~ 11 flffl'U 1 '\i.:J11 r:n 'l'lli l'U '1'1 u \1 'ii'll1l\91 ff1u '1'1 { 
Q q 'U q 

~ ~ 

l1'\ll1:U\91 17 fl'U ff'j11hi~'li'1 
Q 

'fl11:Uff1tl'll:U'lltl'lfll':itltlflll'U'U (X= 3.76 ) 
~ . 

'fl11:Ufli:l:Uflil'W':i~l11wViul111i)l!~\11'Ufl'U lm\lff~l\1 (X= 3.71) 



168 

f I j/ I 

~Tnrn ~.s ml:wfi~uihHnentl'1J!nlvir'l~l:wl1~mml1nvuviJmf ~l'Wfl11mhw~u1v (N=17) 

<tivum'ltli'mJ~ \1) 

~ x SD '\18 'lU.Ifll'l 

1 fi11:Wb1'~~1fl, 'Wfll'ltli]~~\ll'W 2.41 0.62 

2 
, ,j ~ 

fi11:Wb1'~~1fl 'Wfll'l!fl'flV'WVleJ 3.35 0.79 

3 m'l!ilvn i '*1b1'~~tl'flv~nv~vH'1'*'~1'W q .. 4.29 0.69 

4 nwun \1 i'fl1l1U'fl~'tllfi11:Wb1'~Vl~ ~~~lV 4.18 0.64 q 

11:W 3.56 0.69 

. ". 
'illfi~111'1Yi '~ .5 bt'l:wn Gi!fl 1 l~Mfl11:w b1'1V'll:W'IJV'l!nl~ir 'lm:wl1 ~mvv{ nvu v:iJml1 ~v 

b1'1 tl 'il lflfi11:W fi ~!if u 'il lflbt'lll ~n i u nri:w~ WJ u 1 m~'W <0 n b1'1 u! 'li 'Ill mvnJ' 1'W 'Vl u \1 <0\l 111'~ bY~ 'W 'Vl { 
q q <U q 

" " rl\ll1:W~ 17 fi'W mtl!~~'~iJ • 

" 'illfi:Wlflttll11UVV~\ltJ 

m1!i1vn i '*1b1'~~tl'flv~fiv~v~ii''ll'W ( x = 4.29 ) 
q .. 

fi11:Wb1'~~1fli'Wfl11!fi~V'W~1V (X= 3.35) 

m1:ub1'~~1n i um1tli]~~\ll'W ( x = 2.41 ) 



.. 

~nH~ -3.6 fi11:U~~tl1ut~rrH1'1JtnliJ\Im:u'Hr!nn:m1m:rutJiim1 ~l'W tm\lff~l\1 (N=17) 

('Hi!\lfll'jlil'IJ'lh \1) 
q 

v 
SD 'lJij 'jl[Jfll'j X 

cl 
1 fi11:UU'IJ\IUH 3.76 0.56 

2 
(U: {11,3), 

'j'f)\j'j'IJ'Ul'H'Ufl ~tltll\ll'H:IJl:!::fflJ 4.24 0.56 

3 lfu~11au~\ll'UiJml:ut'Hm::::n:u 4.24 0.56 

4 1 liu 'IJ 'IJ u ~::::'ll'W 1~iJf111m ~ u 111\911 1I l'W 
'U .. 

4.00 0.79 

11:U 4.06 0.62 
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" 'illflml:u~~ul1 mnnnm~n 'l u nci:u~\i'JJ'W 1m~lh11 >il flffl'Wt~'llim'YlU'lu 'Vl'W \1 >il-:l'H 1~n1 u 'Yl1 ll\I'H :u~ 
q 'U q 

" 'Jtl\ll'IJ'Ihrn!n!~t~cil-:lmm::::bl':u (X= 4.24) 

'JiJU'IJ'IJU~::::mn~ihnlm~um\911'\ITU (X= 4.24) 
'U .. 

" . 
.Wul111au~\ll'UiJml:umm::::bl':u c x = 4.oo) 

cl -
fl1l:UU'U\IUH (X= 3.76) 
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d ~ d d Ql 'j)d~ Q.l d' ~ d'9) 

(;'ll"H3'YI ~.7 fi111Jfl~l'H'U!fW1fl1J!f11fl'U~fl1li'H"flH.HI'Hlfll-Hlllflff ~1'Ufl11llff1t1~1ll (N=17) 

(YI~~mn.li'1JtJ~ ~) 

!II 

'Utl ~lr.Jfl1'1 x SD 

1 fl11llfl ~ llflii'W 'J ~'1111 'J~'W ~tJ fi1J~ :J TU tl1J 

ifiH1:'1'{1~ 
3.71 0.59 

2 fl11ll 1:'1'1l'J:J1li'Ufl~ f1l'J flfl flU 1J1J 3.94 0.56 

'J1ll 3.82 0.57 

d ~ d' j}d~ Q.l , ~ d' 
111flfi1'J HYl ~. 7 ffllll'Jfl 1!fl 'i1~Yifl11ll 1:'1'1tl'11li'Ufl~!f11fl'W ~fl1li'H ~fllflfl'J flfl'W flllflrf 1 ~tl 

'i:'f'J tJ 11 1flfl11ll ~\PH '11 'W 11 lflrflll ~n 'l 'W mi ll~nt'W 1m~h'l ~ n 1:'1'1 u t 'li'l tJ m'VI .u' l'W 'VI'W 'I ~'I M1~ rr1 u 'VI{ 
q q cu q 

~ ~ 

V!:JMll~ 11 fi'W rr'JtJIIPl'~:Ju . 
~ 

111nmnl 'llmu fll'J~:JiJ 

fl11llrf1tl'llli'Ufl'lfll'JflflflU1J1J (X= 3.94) 
~ . 

ml:tJfl~:tJnau'J~M11:JViu~'llfilr~'~l'Wn1J 1m:Jrr{1'~ < x = 3.71) 

... 
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.ci ~ d .J Q.l jl~~ QJ d' ~ cl~ QJ 

~lHHJ ~.8 'fl11J.Jfi~!11'\.Hf1fJ1f1UtflltllH\911J.J'Yi~fU~Hlm-eJ'l-HlJ.JfHY ~1lJfl11J.J1.l~-eJ~flfJ (N= 17) 

(ml'~m'J1lf1J1l'J~) • 

'jl 

SD 'UB 'Jlf.lfll'J X 

1 'fl11J.Jb1'~~1f1 ilJfll'Jllfilr~~llJ 4.35 0.49 

2 i ,;. 'J/ 
'fl11J.Jb1'~~1f) lJf)l'Jtflr:lfllJ£JlfJ 3.06 0.56 

3 fll'J tilBn i '*1b1'~~1lr:~B~fifJ~m~i '*~llJ . "' 4.41 0.51 

4 f11'J1'hHfmnur:~~Yil'fl11J.Jb1'~m~ '11Pi'~1t1 . 4.35 0.49 

'J1l.J 4.04 0.51 

d .<:::l cl 3/e:f~ Q.l d' ~ d' 
'illf1\911'J WVl ~. 8 'i:Yllll'J 01tfi'J 1~'Yi'fl11llb1'1fJ~lll'llmtmfllJ ~\911J.J'Yir:lntflfl'Jf1fllJ't1lln'i:Y 1 mJ 

ll'J 1l1llf1'fl11 J.J ~ ~ t 11 lJ 1llf1 llm<lfn i lJ nriJ.Jtli\>'ll lJ 1m~h'l.ij n b1'1'1Jt ~~ 1l m'Vl UllJ 'VllJ ~ .ij ~ '111~ b1'~ lJ 'Vl { 
q q 'U q 

~ ~ 

~~'Yil.J~ 11 'fl'IJ b1''J1l'11Pi'~~u • 

fl11llb1'~~1nilJm'J1lfi1J~~llJ (x = 4.35) 

f11'JU11 ~fmnur:~~Yiwr11llb1'~m~ ~~~lfJ (X= 4.35 ) 

fll'JtilBn i '*1b1'~~1l~B~fitJ~m~i '*~llJ (X= 4.41 ) . "' 
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., . 
n3Jllni~da th~'lf3J1'1fm1'i 3JDll. :Suo r~f.Jn 6\25-27 nmam3J 2555 3Jm:SnonfmJlli:l'n'lf1iTI1 

*E-mail: Nattipongl2@hotmail.com 

I 'J) r I I 

m':iftn£n1~ m! fl~il ii11911l'lh ~ bl' ~fi' 'Vi {YlflW ~fl tYJflftmnm':i tVill r-w H~\9l'U fl~nrill~\Pll'U 1 . " . 
" m;'W~f1bl'1'U!'Ii~1hnvdil'U'Vl'U~ ~~l1l\911l~'U'Vl{ hrihh~iY'Vlnm'W'il~~'U l191t11~ftmn~~tlw'Yi1Ur;'l~ 

qJ Ql 'U u 

" . ' 
r;'lnfl' 11m~ii J:-~{'1 ~flmn1 ~ llflUiY'W 1'1'1 1 lil1'W \911ll i1111 'W \91 Bnl1 ~'W't! m1'U £1~ ili ii mJm ci'u {'! ~! A1 fl~li flll 
~ . 
mm~bl'll!~fl'li ... w1 'U m-:i.Yh~1'U 'il1ntlw'Yi1~~mlrl~~~'il'U flU 'UTVll~ 1 'Um-:i'llhnh ~ l191t11 t1~nn 

" . 
'iJ I I ' 

<Vd ,& ~ G) ~ 9) ~ ~~I 9 
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Abstract 

The objective of this research was to study for productivity improvement in case study of 

the mackerel basket wicker work development group in Tanong village, Surin province. By an 

investigation of the problems and factors causing low productivity, The production could not 

produced enough for customer requirements that affected to deliver product behind schedule, 

Employees also had not the appropriate tool and equipment for working. To counter these 

problems, the time study to find the standard time of production processes, changes in design and 

production of tools. After the application of these two modifications, it was found that the standard 

time of the mackerel basket wicker process was reduced from 201.17 seconds/unit to 177.55 

seconds/unit (11.74 %). Productivity increased from 1,205 units per day to 1,367 units per day 

(13.44%). And the sale revenue increased to 210.6 baht/day. 

Keywords: Productivity improvement, Work study, Wicker work of mackerel basket 
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~1'U 'J'U -¥1191 ~.:J m1 n1fl(j 'il1n1 i'nm 1 'Uf11) ~~l'lH~ l:l:t'lJ'U l'l~'U 'U 1'U ljj ~~'Ill) ru 1'W1J--il '11'UI'l ~'U fH:i 
. , 

b1'1'UH~'U 1~-:Jt~.:J 1 i'nm'W1'U{1nl'l d1'U'll'UI'l~'U m':l ~nl'l ~n llJb1'1'UH~'U 1 ~(Jt~.:JH":;; '1lJ'lJI'In'Ut~,nJm 
q 

G ~ doG}9/~ dt 91 clliJ91 
'Yl l'U'U'IJ'U I'W'U'\'l '\'11 tlilf11'1m1lJllJ~tlmUi:l:t1Jll'll'il1J tl'l 

'U 

. , 
'IJ~.:J'l511lJl'UW.:J 1 'U fl11 'Yl1 ~ f11l tu:tf1l':i'Yl1()1'U 'il:tU (Jrl1J~'U 11 ~~1J'UHI'I~ \9llJJ'fn11Jb1':tl'l1f1 ~i:l'Yl11 ~ 

trlmi.:J'U 1'U"l 'll:t'¥111 ~lfll'lf111 trl~tl~11 'Uf11'J'Yl1()1'U d (j~"'¥111 ~'¥11-:Jl'U '1~'1llt~mh:tiY'Yl~m'W 

3) tl'l ~~.:Jjj~Hi:l:tmJ m w~ 'li1t11 'U m1'Vl1-:J1'U '1llmm:tb1'1J11~fl:ijth:tir'Yl~m'W '1llrwtJ(J'W fl 
q 

'j) gJ 'j) 'j) 

1 'U .U'U f11':1 ~ ~I'll~ ,:jtJ nl'\'l 'il:tth:t f1~1J#J 'Jtl'lJ'U\91 ~'U 11 ~ f1""] 3 'lJ'UI'l~'U 11'1 tiH~":t'lJ'U \91 ~'U 'il:t 1 i'l'I111J 
'U 

GJfl'U 1t1J'U~.:J'fl'U 1 'U fl1') '¥11 

1. fl11'Yl1 llJ'U~lJ'U ~fHW:t'IJ~lJ 1 'U 

2. n n '¥11 llJ b1'1'U H l:l:t tlJ'lJI'I fi' 'U 

3. nn'll1 :t f1fl1J 
j/ I I 'j) 

1 'U '11 'U \91 fl'U f11) ~ f)\91 fl f1l~ ~ Ul'jjl '¥11 llJ b1'1 'U H J:l :t llJ .;r 1'1 tl'U 'il :t 1 i'~tJ f) 'j w {1 'Yll~'U \911JJ .fl iJ 
q 'U 

tlruru1'1511lJ 1'U ~ \1 'il:t 1 i'tt 'j \1 f1 'U 1 'U f11) '¥11\ll'U 'Y111 ~'WiT n () l'Ulfll'l f111JJtri fl tJ~ 1ll l:l:t tfll'l fl'l1~t11 \91 'ill n 
u u q q 

nn'¥11-:Jl'U '1~~1tJ 

3. U'U1'Yil.:Jfll'H~llfHl~i;jVI 

f1l'j l~JJ ~"~~\9lb1'1:1Jl) t1'Vl1 '1~11 mt~1~ t'li'U f1l'j~f11Jlf11)'Yll.:Jl'U~1tll~f11':1 "~'~nm~1 i'1 'U 

f11':1 ~~ \91 i:l.:J 11~ ~ m ':1 i:ll'll'i'U 'Yl'U f1l'j ~~l'lHi:l:tt~m)\91 ':1 1 f11':1 ~~\91 ~~ 'U l'i'W 'l 'U fll':l ~~JJ LJ ':1 :t TI'Yl ~ m'W 
q 

' , 
m:t1J1'U m':l ~~\91 ~l~tJ '1~'Yllm':l lt'fl':l l :tli'HKJ--i1 tlru111{1tn1'1~'U 1'W m ru ~f11l 1nrilJ~I'.ll'U 1m:Jf'W ~n 

'U u q 

3/ I 3/ 'j) 

b1'1'Ul~.:Jtlm'Yl :Ul1 ()111JI'I 3 .u' fl ~ .:J{1 n ri nm.u' 1-:)l'i''U t1 'U ~1 ~ v~.:J '1 #i'111H 'U 1'Vll(J 1 'U m':l Hn'1 'Utlru111l1' (j 
'U 'U u 

f I I I 'jJ 

3 l~eJ.:J 11'1tJf11':1 til'~n1 i'tf1~~(jjj~{1mm:tb1'JJ 1'Wm':l l~lJtl':l:tiY'Yl~m'Wm:t1J1'Ufl1':1 ~~\91 ~.:Jil 

1) f11':J~f11Jlf1l':J'Yl1-:J1'U (Work Study) l~~l11nmm\9l':l5)l'U (Standard Time) 1'Uf11':1~~\9l 
' , ' 

1~-:Jtlm'Ylm ~tJ~ fl 1 11J l1-:Jnfl'ULW:t11~-:Jfl1':1 tJ-r1JtJ ':1 \ll~flttl~ tJlJt-¥1 tJ1J ':l:ttJ:tnm 1 'U m':l ~ ~\9111'1 tJ 1 i' 
'U q , ' 

l~ f11':1 ~1J r:lnlf11':1 '¥11-:Jl'U 11'1 tl\91':1 () (Direct Time Study) 1 'U 'l'J n'lJ'U \91 ~'Ul~ eJ 1 ~'\'l ':1 11J 111 'UH~ i:l:t 
'j) 'jJ 'j) ' 

.U'U\9l~'U m':l ~~1'11 i'nmrvh 11'1 'lJ'U\91 ~'U '111'Ul~'U 'lJ'U l'l~'U {11 i'nmm mfl'U '1 tJ Ui:l:t 'il:t n111 'UI'Il~1 'U 
, , 

m ':1 ufi''1 'Utlt1J111'11'U \91 fl'U U'U mil.:J '1 ':1 
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' " 
2) fll'HHlfHL'U'UUrl~blr1 ~tf11t:J.:.JiJtJ'!f'".H'J'h.Jfll'H-Ii')l'l Yl1fll'j~f1'l:Jl<U''WI'!tJ'Wh.!fll'ji'Ji')l'l.ij'fl bll'W 

g/ I I 9) 

t~~ll m'Vl'Vl n.U'W l'ltJ'W 11'ltJ~mJ 1tntJ1tl1Hf11 t~~ilmtr~~t~llm w 'lf1t1 1 'WYl1~1'W 11'1 tJVl 'iJ1'j w 1 'il1 n <U''W 1'1 t:J'W '" . . 
fll'j rJ~I'l~Yi11 ,r fi'Wtnl'lmllJtrit~tJ~l u[I~VtJ'Wt'W~ mt[l~\9l' B~l1 ~~'~Yr mJ tJtJ'l tri B! ~Vi 'iJ1'j w 1tt~ l'W'U -;h 

' " " 
m'j ~ fll'j t~t~mt 'U'Uur~~ bl'r 1~~fl1 B~ilt~'lf1v1 mn'j rJi')m1~l11J ~'~ 2 <U''WI'! B'W 

" " ' 
1. <U''WI'lt:J'W1mh'W'1Jt:J~m'j.Ufl l'!tJfl (<U''WI'!B'WYi 3 U[l~4) 'il1flfll'j~mnu~·;rvm11 

9) I I I 

t~'W <U''W 1'1 t:J'W'fiYl1l ,rtfll'lfl111JtlJt!tl~ 1UlJ~Yl11 ,rtfll'lmJ~m I'lL~~ 1t1 ~~~fl 11:JJ tit! flU 'U'Utf11 t!~ .0 m 'lf1t1 . . 
' ' " 

Yi1~ 1'W '1J t:J~ ~rl~l'l 91~ Y1 11 ,r ~1 ~~1'WYI1.U nl'l t~n1~1 'Wll~mw Yimn f1 wm'W t Yhn'W 'Vlm~'W t)nl1 ~ 
<u 'U q q 

• ' gJ • 

bl~l'llfl lJI'l'j~CJ~nm UlJ:i;fll1:JJt:iJt:JCJ~1lJ~ 1~ 91~:1J1m ~~1~f1~iJ f1~m'WYi 6 (fl) 

" " ' 
2. <U''WI'ltJ'W 1 mtl'W'UtJ~fll'j bl'1W~~Llm'Vl (<U''WI'lt~'WYi 5) 'il1flfll'j~mnu~ l'W'Ull 

'" 
d ~ d9 9) 9 0 d 9 9) I ~ ~ 3) ~ ~ 9) 0 CJ} 

tlJ'W'U'WI'ltJ'W'Vl t 'lHlm tlJfll'j'VJ1~1'WlJlfl'Vlbll'l 'il~ t'libl'l'W'WllJeJUlJ~'UB:JJB 'Vl~bl'tJ~'U1~ 'Vl1~1lJ'W'jtJlJ . 
• 1 iJ ' 

tl'W u~!:iJm:iJB'Wtl'W vh 111'~nl'lfll'j t:iJtJt1~1L~~1tltlJBYl1t~'Wt lm'Wl'W t)nl1'~Yl1~1'W 1 WlflEJW~'YllU ~ 
' v 

Vi 1 ~ 1 'W 'fi t:IJ tl1 lJ1 ~ bl':JJ ~ ~ :lJ fll 11J~ I'IB tlflt~ 'U'U tfl 1t)l'll:JJ l1i:l' f1 f11 'j tlft'1 bl'l'l {(Ergonomics) 11'1 tJ 1 ~ 
a; <JJJ'~ Q.l rl ~ rl rl.::::s 9J.J'da 3) 

l1 rl f1 f11 H 1fl f11 'j rJ rJ f1 U 'U 'U t f11 rJ 'W ~I'll 1Jl1 lJ f1 rJ tJ 'j f1 B'W rJ lJ f1 b1' ( bl'Vl1i ft"j 'U Hl1, 2540) t f11 rJ 'Vll'l 'il :i; 1 'li . '" 

l1i:l'flfll'j rJ BflU 'U'U 1 ,r~:JJ'Yr'W £ tl'U 1 fl 'j ~ bl~ 1~ ~1'1 ril'W ~ l~fllti~W~ 1 ~l1i:l n9hn lJft'1bl'l'l { LJ 'j:i; fltJ'Utl'W 
v ' 

tfl1 t)LJ 'j :i;Lfl'Vl~ 1~ 'l 'il :i;~'Y'I J:l f1 f11 'j rJ rJ flU 'U 'U'fittl'l fl~ 1~ tl'W rJ BflL LJ u~ 'iJ:i;:lJ 'ill'l LJ'j :i; bl' ~fll1 J:l fll 'W m 'j . 
9 ' "'"' d l 'i II] ' "" d. 'J) ;:l( "' ' 'J),;.. II] 'J) "" 
!'W'Vl1'Vli'IUlJ~tl11Jl:i;L1J'WrJ[Il'Ul'U'l tl'ltl !lJ~fll'lfl11lJUJBtlm Ufl:i;~lJ'UtJ'UI'\'jlCJI'lrJ~'U~ Ur;J:i; !I'IU'U'Jfll'l 

"' 'il1f1L bl'11'j 'j W 'il1:JJ'j lJl'U (2533) u 'W 1'Vl 1 ~UlJ:i;l1 J:ln1 'W fll'j t!BflU 'U'Utfl1t)iJ ~ 1'111Jl1 J:l fHeJtJ { fltJ'U rJiJ mr 
" . . 

f1~iJ 1) f111lJbl''lrJ~'j:i;f1'U 40 - 53 9i:JJ. 2) 'WirnVi~l11:l''lf11'jrJ~'j:i;l1l1~ 34 - 44 9i:JJ. 'il1fl'\JB'UYiu'l 
'" '" '" 

I I 9) I 
9) I 0 d .t::9 dQ.I I 9) 9)d .d Q.l 

1'11'W[Il~ 'Vl1l,jlJttltl~ 95 - 110 tJ~ft'1 3) f!JllJ(;Jfl'1JtJ'l11'W'ltJti1~'WtJtl 35 CJilJ. 4) tfllrJflJ'jlJfll11JlJ'Wfl~ 
'j) gJ I I I 

1:U1{Jfl s) U1l1unfll'ji'JfllJ~bl:i; 1'Wnl11t~n'W 6) Vi'WYim'jtfl~t:J'Wtl11L~tJ~1~~bl''j:i; f1~m'WYi 6 ('U) 
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f 

iu 
f ., 

"'-, 
Mob ~Uiin. ,,.. 

v . llf.fl<o,..,.. 

l' ,, 
.. ~ l 

4 ) , .. 
... 

:k..1lo IJt 

(fl) ('U) 

'j) 'j) y 31 ' 

'll'W191B'Wfll'JNi'l191Ni'l191.tlw"l1~mn'Wt~'l'l.hnn ih1'1'11:lJ~ 7 'll'W191B'W 1'W'll'W191B'W'Vi 3 Url~ 4 ttl'W 
"' 

~ • 'jl ' ' 'j/ 

'll'W 191 B'W m'J ~fl\91Bfl ~ 1ttl'W 'Vi~ B'lu 'J 'l:lJ 1n1 'W m'J ~fl\91Bnem1'1v'ltil~:m11re1'W m 1u'Vi 'il~\J milu'W 191Bfl 
'j/ ' • ' l1) !j} I Q.1 Q.J ~~Q.I ..:9 l1) 'j} ~ ~ I 9 Q.l ~ ~ 3) 

'lJl~ !~'ll(J ~'I'W'WN1'il CJ'il'l !~BBflU iJiJ!fl'J B'l:lJB:lJl'l51CJ ! 'W fll'J'ilfl\91Bfl!'WB rlWfiJl:lJ!:lJBCJrll!!rl~ rl~ .. 
'jl I I 'jJ I I 'j) 

eJ'W\il'JlCJ'illflfll'J~fl\ilBfl tw~'ll'W191B'W'Vi1~nmmn'Vi~~fiB 'll'W191B'W'Vi 5 m'J~fl~l'W nmt!'lniJ.W'W 
q 

' " ~I o 9 !li "" "" !li "l !li ' "' "' 9 !li~ "' ' !li<> "' "l !li 
!lJ'W!Jrll'Wl'W"']'il~'Vll !'11!fl~'fl11:lJ!:lJBCJrll !~'11() ~'I'W'W !'Wfll'J!!fl1Jtlj'l11~'1flrll1~1'il(J !~BCJflU'l.JlJ 

!~ 1irl1111' iJfll'J J 'I Vi l'll'W ~ \] fl~ B'l \91l:lJ'I1 ~fl!B B { flB'W CJ:iJ flbl (Ergonomics) !~CJ rl ~'fl 1 1mri CJ(J~ 11 'W 

" "' "' 
'ill flfll'J ~mn'll'W \ilCJ'W fll'J ~fl\ilCJ n1~ ~l'W!~ nJ m'Vl 'WiJ 111 'W 'll'W \91 CJ'W il 'il~~CJ'ICJlftCJ'fl 11:lJ .. 

" ' . 
'J11'W 1 tU!!O~ !tl 'W 'lJ 'W \91 Cl'W fi'Yl1111'tf1~ m l:lJ t:IJ CJ ()~ l!!rl ~ CllJ~!'\1 1911191' 1h ~ fl CliJ fliJ fl1 'J N i'j \91 'iJ ~ ~ CJ 'I Ni'l \91 

u q q 

"' "' . 
m :IJ CJ'W fl'W 'Vl n95ww~ N i'l 191'fl1' '~ rl~m fl"l ~'~ ~ flEJ w::; 'll'W 1>1'1 nri 11 111 n~ CJ 'I fll'J hi' ~1m nmi'l 1911191' 

q 

cl c% lfJ 'j) .ti Q.l ~ 0 d <jl 0 .di Q.l 3) 11'9 3) & 

~::;~1fl!!(l::;!'J1'U'W U(l::; !~:lJl\91Hl'W!'I1:lJCJfl'W'Vlfl'li'W 'ill!U'W\ilCJ'I'Wl!'fl'JCJ'I'ilfl!'Ul:lJl'l.h~(Jfl\91 !'li 'il'l'il~ 
., q q 

• 'J) "' 

'li1url~nm fll'J Vi l'll'W!trl::; 'fl 1 l:lJt:IJ CJCJ~ l'W ~ CJ:lJ'l1 '~ CJlJ~ m 191111' ~ CJ CJrl '11191' 'il 1 nt! 'W ~i ~ u 1191' li11rw 'W fll'J 
q q "' 

I 'j) I I I 

tlJ 1'11:lJlCJfi\9l'11l1 ~ CJ!'fl1 CJ'Ifi ~i~ () 1191' ~~ l'!Url~ BCJfl!!iJiJlJ~ flEJW~ \91'!m'W'Vi 7 ( fl) 
"' 

'j) ' • 'j) • ' 

1mh'W'll'W191B'W'Vi1~nmmnVi ~~fiCJ 'll'W191CJ'W'Vi 5 fll'J ~ nm'W !'WCJ'I'illmll'Wfll'JTil'W!!H'W'JCJ'I 
q 

'j) 'j) ' 'j) 

!~ 'lfliJTil'W 111'll~~'W~CJ'I1~191CJfl'l1'111:lJ~ 15 95'W 1'Wmnn'W nmt!'!niJ.W'Wtll'W!lm'Wl'W"l 'iJ::;Vi1111'tf1~ 
I 'j) 'j) I I 

'flJl:lJ!:IJ CJ(J~ 11191' ~ 1 () \91 'It! 'W 1 'W fll'J U ~:;j tum\91 'lflri ll~i ~ () 1191' CJCJ fl!! iJiJ! ~ le rl1111' iJ flU t1 'IV\ l'll'W 'Vj ..... u "' 



-

.. 

"" 'YI 

2 

3 

4 

5 

6 

7 

(fl) ('IJ) 

' ml'W.fll'J 
~ 

"" v 0 

'J l!'J ~:::w£Jvr'U'l.!ml'l.! fll 'J'Yil~l'l.! 

8.88 

27.04 

1.54 

1.82 

72.66 

"' fl'W) 

39.89 

49.34 

201.17 

8.88 

27.04 

1.22 

1.6 

49.58 

39.89 

49.34 

177.55 
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~ 

"' """' (1'\.!l'YI/'11'1.!) 

0 

0 

0.32 

0.22 

23.08 

0 

0 

23.62 

'ill n m ':i 1 ~-vi 2 'Vi~~ 'ill n ~ f1' ~ 1 ~ t fl ~ e:J ~ iJ e:J '!f-:w1 'W m ':i <0 n \91 e:J n u ~ 1 mm Hl u flll ty 'Vi 1 'ill n 
31 f I I I 3) f I 

-u'W \91 e:J'W -vivh 1 ri'tn~m':i tiJ m.J~ltw~ 5'W \91 'j 1 (JlJ 1n-vi fl'~ t 11 ~ CJ'Wt ll'W .u'W \91 e:J'W -vi 'ffl:u 1 'j or~~ fl1llJ tiJ a CJfll • 
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I ~ I ~ I 

1'11'm~m!mrYi'f!~n-hu\.tl'leJ'W~'W"l 1~()1'W'Il'WI'leJ'W~ 3 111nm1~nl'leJn~l-:wf1'W 1'*rnn 1.54i'W1~ 
~ I I ~ 

~eJ;'W '11r;l'l'illnm'.l1'*tfljeJ'l~nl'leJn 1'*nm~ 1.22 im~~eJ;'W b1'1lJ11fX~~nm1191' 0.32 im~~eJ 
!V jl ' " ' 

;'W 1'W'Il'WI'leJ'W~ 4 111nm1~n\91eJn$l1(Jfl'W 1'*nm 1.82 im~~eJ;'W '11r;l'l111nm'.l1'*tfljeJ'l~fi\91eJn 
I j.l CJ/ 'JI I g./ I 

1'*nm~ 1.61m~~eJ;'W mm'.ltu1m1191' 0.22 i'Wl~~eJ;'W 1'W-ri1'W'UeJ'l'll'W\91eJ'W~ 5 tll'W'Il'W\91D'W~ 
t 1 jl 3J I i/ 

1'*nmJJ1n~b1'~ 'illnm'.l'l!'lvh'll'Wn'U.W'W 1'*nml'll'll'W 72.661m~~eJ;'W '11r;l'l1llnm'.l'l!'ltnl~ 
q 

' 'J) !V jl 

lll'll'W 1'*nm~ 49.34 im~~D;'W mmHH'l~nm1191' 23 .08 im~~D;'W 11lJ'Yl'lm::;'lJ1'Wfil'J 

" b'l'lJJUtll:l~nm 1191' 23.62 im~~eJ;'W 
I 'j/ I 3J 

11r;j'l1llntl9i'b'l'jl'ltfljel'lljm'li'lm'lf1(J 1'W'U'W\91eJ'W~ 3 u1:1::; 4 ~D'Il'W\91D'Wn11~fi\91Dn1JJ'b1'1'W 

t!l:l::;nl'J ~fi\91 elfi !JJ' 'IJ~ n'W ~'11 'U 'lf1'lt11:11~ tfl ~ el'l ~fi\91D filll'll'U fl'U fl1'UfllJtfl ~ el'l ~fi\91el fib1'1lJl'J tl 
q 

I " I I 9) 3} I 

nJ~ (J'W 'll'W 11 j D'l11 (J'll'W 1 'W 'll'W \91 eJ'W ~ 5 cJi 'lt ll'W 'll'W m'.l b1'1'W! ~ nJ m'Yl u 1:1::;! ll'W 'll'W \91 eJ'W ~ 1 '*nmmn 
"' 

. " 
'illnmnh::;(Jnl'l1'*11i m'.l t.WmH'mh nhdr'Yl~m'Wm::;'U1'W m'.l r~~\91 b'I''J'!.lr~1:11$l~'~i'1 

q q q 

" 
1. nmm\911 'il'l'Wm::;'U1'W m'.l rJ~\91'1JeJ'l'll'W\91eJ'W m'J ~nb'l'l'W!~'l'!.lm'Yl i:l~i:l'l1llm~JJ 1'*nm 

~ "' 
198.4 im~~m~'l~eJfl'W tll'W 174.02 im~~m~'l~Dfl'W '11jeJ~~~1l'Wra(JJ:~::; 12.291~(Jfil'Jt'!.l~(J'W 

in fil'J ~ fi\9lelfi$)'1(Jfl'Wtll'W fil'J 1 '*tfl~D'l ~fi\9lelfi 1 'U ri1'W 'lJ D'l n l'Jii''ltJB'!!~'ll'Ut'\J~(J'U 'illfifi11 ii''l rl'U 

. " 
2. lll'l'lir~i:!rl~\911~(J'J1lJ~eJi'WtYlJJ~'U'illfi I ,205 t~'l~eJi'W tlJ'U I ,374 !~'l~Di'W '11jel~~ 

d "' .J d. 11]31 11]31d..%"" d 
t1J'U1D(JJ:l::; 14.02 95'lb'l'llJl'JtH'WJJ11(J !~'illfifil'J'Ul(J !~t'WlJ'U'Ufl~tD'U 219.7'Ul'Yl~Di'W (169 t~'l x 

'Jlfll'Ul(J 1.3 'Ul'Yl~Dt~'l trllrl'U 219.7 'Ul'Yl) 

'II "" 
AelfHJl 'Hll'llN 

[I] http://www.thaitambon.com 22 'Wt]ft~fil(J'U 2553 

[2] -qvnr rY~\!1'1"11. weJ{neJ'UeJiJmrirY1m1JJJJ'W'l:m1h~(J. n1'l!'Yl'W"1: q}~s~~tfli'U, 254o. 

"1 QJ 1C'll 0 1C'll "" "'131 QJ [3] tb'I'11'J'Jlli 'illlJ1lJl'U. fil'J'il~11'l \9l::;'Yll'll'Ut!l:l::; \91::;flDlJ'W1t\9leJ1 '11~fi'l1i:lfi Ergonomics. 

a' .c::::. .... IQ Q.l ~ t::::~ 91 
111b1'1'J'ilWli:l'lfi'Jlli!i'Jfi'illJ'J'Ylf1''W. 12(48). lJ'WlfllJ 2533 , '11'Ul 20 

q q 
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~ ~Q.I 'j) 

'Wlti'Wj'Vl~ll '\WI'\11~ 

'tlmlrumfllu 1-o'f}n'll'mfl~ l'Vltllt'tl\9\mfl il'i', 

'Vl.ff. 2545-2546 

" 1h· :::mffu tlll\911 l'll'l;'Vli'u 'il ~ 'il1't11l'll'1'Jh~n~ tnll\911 
"' 

'Vl.ff. 2547-2548 

fi'Hf1'il\911fl\9l'ill'Yifl'i'illllWcVJ\91 • • 

'Vl.ff. 2549-2551 

"" "" ... 'il1't111'1l'1lff1m 1 :J.Hm t~~ n~ 
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lJYI1l'Vltl1~m'Vlfl1u 1~v11'Jl'lJ~fl~~'il1'W 1'Vlt~1t'tl\9l'il1u'Vl{ • 

1'Vl1~'Vl'tl (044) 153062 


