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- ~ 

bb'U'U'a'l.J'a1~n1'afl~b ij ~ f1 (Terms of Reference : TOR) 
OJ 
.iI~ ~ ~ QJ .o:::rtr. ~ 
d1~1.:l~ f1~ .:l 'a :: 'U'U~'U'LI1'Y'4f1.:l.:l1 'L1 Ll.~.:le:ll'Vl\9l~ 

If'lCHn1'i~'U,J1 'Y'4~.:l .:j 1'L1 Ll.~.:le:l1Vi\9la~.n~Ll.~.:l 

~ . 'Vl~nn1'abbfl~b'VHJle.JfI• 
d , "" 'I " '" "" ~'l .., "" d • 11
'Vl(:.J l'L1~ l fll".it:J& Wlb b(;l~ b'I.lym'l·:]1'L1bb(;1'le:J1WMJ b'LI.f11fl fl ".i1 b".ie:l'LI b'VHH)u .f1fl b b(;l ~ fll ".ibmWl".i'1JEl'l• 

LJ".i~ b'Vl?11 'Vl tJijuman n b~mLJ~ tJ'IwVitJu nUl3In tJ.f11'Yi~ij8 ~ ~'l.Q bde:l'l \11 mn~~ ".i n ".i11J(;11lJl".i ru-rrl (i'l
" 

b'Vlfl1'LIl(;l8bb(;l~ uVlci'l'Vl'LI fll".ibV;lJfll".it:J~~ uae1i'Vi ~'l 'l l 'L1 uas €J1V1~ m'LI.f11 Afl-r1 b~8'L1 :u ~·th tJ1VI b n~~ ".i nd &Wl , 
fl11i~ltJ bb (;l ~ (;l ~ fl1 ".i~'l'V'l l'Yi ~'l 'l l'L1 :U l nm tJ'LI El n ~ (;If) ~"iJ'LI'll1 tJ (;l~ t:J(;l nd ~'Vl 'U '1J eJ'l m l~ hln-r8'L1~ btl ~ :U l n n1".i 

1,, '" d "" .r "" •.\ "" 
'I.l 'V1 (;l 'l 'l l 'L1 'Vl (:.J (;l ~ "iJ l m'l.l m'Yi (;l 'l neJ(;16(f(;l 

-U\l~U'LILJ".i:: b'Vl?11'VltJ LJ'i~6'I'Ul n ~ \9l n1".i w~Tu .nmb~'l ~'lvl1l VlLJ'i~'I.ll'1.l'LIVl~eJ bn~~'indLJ 'i~6'IU 

-UruVll11J?lllJl".i(1VllJ1b~eJ fl1 'i'U~1.f1fleJ LJ1 .f1 flb b&l:: b'Yil~'l.J(;l n1 ~ nt:J&lVl11Vlb n~fl1 'i &l ~ ~'l ~ 'LI 9'i 1 'L1 ~'l btJ 'LI-UruVl1 
~ ,~ ~ v 

~m ?1'i~9'in:Ubb&l ~iX'l fllJ ~ 'l btJ 'LI ~'LI '5n"iJ '1J eJ'l -rlij 'Ul(;l ~~eJ 'l b,rrl1LJ 'll1 mVl~ eJ bb l?i n1 'i ~~Vll Jl :Ulf1 uVl&1'l.f11 tJ 'LI8n 
~ ~ 

~'LI~1 LJ'lll tJ b\'1 ~ eJ btJ'LI1LJl~ tJ tn n bb&l ~ n Allii~l tJ 6'1 'l m 'itt 'l 'Yi 1bbVl&1 'l J 1~ l ~'LI 11J Ell :U n 'i~ vl l 1J1eJ ~ 1'l ~'l 8 'LI 
" 

~"lJ'LI n1".i1ibbVlci"lJl1~~'LI1'LI~'LI~1~ tJ'i~'U'U(;1'UJlYi &1"l 'l l 'L1bb (;1 "l €J1 Vi ~ 8 ~"l btJ'LI'Yi~"l "l 1'L1~1J1lJ11~tJ 11J ~ eJ"l 
" 

b~tJA11 i~l tJ B n~"lnfllllJ(;1~~l n1'L1 n1".i1i'l1'L1bb(;l~ 41tJ~ eJ n l'J'l11".i "l-rn "cll ~ 'U flm n'i1'LIVleJ"l ~'LI(;11lJ l".i(1 

illbU'LIfl1".i beJ"l1J1 ~"l btJ'LIbb'LI l'Vl l 'l~b VllJl~6'IlJ1'L1 fll 'i bbm '1J1 f1 t] &i .nmb~"l .Q' ~ l lJ 'Vlt] "cl~ fl1 'i~m ~1'LI b~eJ "l ~'LI'VJ'LI ~ 1 

(Low Cost ) bb&l ~nfllllJ 6'I ~mn (Convenience) ~ "l:u~'t1 11LJ61 fl1".i tJeJlJ -r'U1'LI fl1".i1i'Yi&1"l"l 1'L1bb6'l"l €J1Vi ~ tfL'LI.f11 fl 
" 

LJ 'i~ 'I.ll '1.l 'Llbb(;l ~ f1 l'ibf1 m".ieJ~ l "l n11"l'l.l11"l bb (;l~ E1"18'L1 

Ifl. 1\9l(1'l.J'a::~.:lfl• 
bVi eJ 11 ~ 1"l~~ J("l 'i ~ 'U 'U(;1 'UJ 1 'Yi ~"l"l1 'LI u (;1 "l eJ 1V1 ~ 8 'll 1 tJ 'U".i ".i b'Vl l -U ruVll 1 f1 f1 &1 .n tJ u~ "l 

" v ° 1 

'1JeJ"lLJ'i~ 'I.l l'1.l 'LI bb(;l~ bf1"cl\9l".ind 

Q'l. "fJe:l'U b'tl\9l"fJe:l.:l.:l1'L1 
" .

~eJ "lfl1 'i1l ~1 "l ~~~'l'i ~ U'U (;1'U't11 'Yi ~'l'l1'L1 b b (;1 "le:J1 V1(91 8 ~ 1'L1 1'LI (9)b'lI ".i ~ 'U 'U (9) 'i~ u u~mb vi"l ) 
" 

~'ln".i ltJ~eJ~'LI ~ bU1VllJltJ ".i ltJ&l~ bBtJ~~"l ~ eJ1LJ.Q 

'iuu.tJtJf11'iU11'JLoff 
" 

U'i ~l~'llU 

b:a~ ~'il~ b'5~~1wJ f11'ibfl'clI'l'i Q.:J1~ btJ 'il {mn " l!Jo 'l tJ.lJ. 
iJ I i) ClI 

b:a ~ .:J1",,1Ju1'W bblJ 'l 'ilWJl'W'il I'lm\il1.."qi f11'ibfl'\:lm Q.:J1~btJ'il {mn i:l ®o au.u 
I--- -+--

ti1 'Wbl.~~mJb1'W1Ji ~~mJb1'W fl1 'i bfl"Sl'l 'i Q~1 ~btJ 'il{ fl m" l!Jo au.u.Lil ~ ~l"" 1J 

... . 
tJ1 'W eJ1 'W1 ~ '! 'lJ 

... . 
tJ1'W'il1'W1~" 'lJ 

GlO 

... , 
tJ1'WbblJl'l ~ \ll ~GlGl 

, .. 
Yl1 b(i) 'il 



- lin 

~1 ~1J ," 
'vI~1J 1W 

" 
11l11J~ 'fl'HIl'il {,n-1 i~ lU ll1J1J f11rt.l 11u·l~ 'Il ij~ t1'1 l n1Jt.ll 

Ur:::ltJ'll,s 

&llv ,J1'Whnh~'~ 'Wl ~ mJVf 6'ltl ~tl VVf r;itl b:Uv-:Jl'vlli Lh ~t11 1'l1t1-:J b fhJ th~h J 
&lbT) 

&l((' 

" " " Ul'WW:mal'U 

" .; 
'Ul'W'Vll:lJ~bmJ.:l 

" 'U'Vl 'ilV 

~'W'Vl'i 1V 

" 'W111 

" 'W'i11 

Lil v ~1Vf ~ 

b:Uv~huj 

fl1'ibm~(I1 'i 

fl1'i bn~(m 

t1~1~ LUtl{mn a Iva ~U . 1J . 

t1.:l1vJlutl {nm~ Iva 6'l 'U .:lJ . 

bWUtl 

&l<t tJl'WVl \9lJ'Wl "'W:lJVf 1'W 'W bb:lJbb\1l~ b ilv ~1mj fl1 'i bn~(l) 'i t1~ 1 vJ b U tl{ n ma Iva 6'l 'U .:lJ . 

&lb 

&lirl 

" < 
'Ul'W ~V1 mru 

" " Ul'WVf1CJ'Vl'ilCJ 

"'\J:lJVfl'W 'W 

bL:lJ'VI1 

lJ,:lJ bb \1l ,,'J 

bL:lJtltl 'U 

bil v,,1Vf ll 

bil V'l1V11l 

fl1 'ibn~ m 

fl1'ibn~ \>I'i 

t1~lvJ b uB {mn~ Iva ~ U . :lJ . 

t:1'"lvJb'Utl{nmZ1 Iva 6'l 'U .:lJ . 

l~tJii~ n"clW~,,:j It.d l~l ,,:j diJ n l'J~~~,,:j'J~UU~~\1l1vlvh~ltJ b6/1(;1~1J,61 ,,:j elTV1\1l6 u 'IJ'IJ~ ~~,,:jB61'J ~ 
(Stand Alone) ;,,:j t:1nm.l nLb'IJ'IJbrtB nl 'J1 ~,,:j l'U1'U Y1''U~ '\Iil ,,:j :Ul mb Vj~ ,,:j ~ l tJ1vI,}~ l (m ruiJbbVj ~,,:j~ l tJ1vlvh:Ul n 

" 
ms1vlvh~l'U.niJ.fl1fl 611:lJ1'JtwiBJ,,:j:U'i ~ llJtl'IJ'J~'IJ'IJ '1)

" 
'J~'IJ'IJ ~~\1l1 vI-w l:Ul n ~ ~,,:j,,:j l 'U bb61 ,,:j B1'V1\1l6 't.h~ n B'IJ~l mb~\l b 6/1 fj ~ bb61\lmVi\1l6 l'llVj111~~~\1l 

1vlvh m~ bb61\1l'i\lbdB1~'i'IJ'i,,:jamVi\1l61~tJ~ltJm~ bb611vlvhb-rrlBumruflJ'lJfllJ, , 
1'Ul fl'J\lm 'J d'IJ B'lJb 'IJ 91 \ll 'U'lJ B \l ~ 'i'IJ~l \l iJ ~,,:jd \l 1~~ 1'i 1 :u ~'U ~&i ~~,,:j l~ tJfj~ bBtJ~ b rtB b61'UB'lJB 

" 
B~~~ b-rr1 \l1'U~ ~~\l \l1'U'IJ BB 'U~~ 'JltJ n 1 'Jr11'U 1 WYl l\l l 1"11 n 'J'JlJl fl'J\l61 ~1\l'JB,,:j 'i'IJ bb~ \lb6/1 a ~ bb 61 \lBl Vi 91 6 

Ll\l~~61lJ,l1 1 vi b'lJB1 n ma ~ ~B'lJ 'IJ ~ l ~ Pump ~ bVjlJl~ 61lJ \l1'UbBn 611'J~ b~ tJ1-rr B\l \l1'Uu'i'IJU1 \l~'U~ 
1 ~ bVj lJ1 ~ 61 lJ tl'IJ n1 'J~ ~ ~ \l ri B61 ~ 1 \lu fj ~ &i ~ ~,,:j 'J~ 'IJ 'IJ 61 'IJ ,l1 ~ ~\l\l1 'U u 61 \len Vi 1'16 ~ 1 Vj 'i'IJ n1 'J bn"cl111 'J 

" 
~ l 'U 1 'U (9)<t bb '\Ii,,:j ri B61~ 1\l bbi.l ~ ~ ~ ~\l'J~ 'IJ'IJ61'IJ,l1 bb61\l mVi 1'16 ~ l Vj 'i'IJU'J~ U l Vj ~ ,j' l 'U ~ l 'U1 'U ® bb '\li \l 

" " 
'J1lJ (9)gV IJ,'\Ii \l bbi.l~rJ nB 'IJ'JlJm'J1i\l l'U 'lJB,,:j'J ~'IJ'lJ61'IJ,lli ~~BlJ"' 1'Ut11'J",'im~lmlJ'J~tJ~ ni.l1u 'J~ tl~ " , 

cr. ';j ::a::b'J1il1n1';j~l1bihN1'U 

v11 b'U'Um 'i b b li\'lb61~:um'IJthu .fl1tJ1'U rio (bnl~'IJ) l 'U ~'lJLl~:Ulnl'Ufi\l 'UllJ1 'U~tl!tl!1 

cr. "l'U't..h:::W1ru/ 'J1fl1n i.l1 \l 

\l'IJU 'i ~ :lJ1 W1 \l b~ 'U ~,lnioo,ooo 'lJ1Yl (b b u~ li\'1 'U b~~ b b 61'U'lJ 1 Yl n1 'U) 'J1Alfl i.l1\l ~1 'U1 'Ub~'U 
'U d d 'V 

~,~o,ooo .oo 'lJ1Yl (bbU~i.l1~mb61'UVjnVl lJ'U'J1Ylm'U) 

....... i'
 

b. flru6t:W'U~'tJB"le.Jb6t'UB';j1f'11. " 
b .(9) ~b61~ B'J lfl1 ~B\lbtJ 'U ~iJ B1~h~ 'i'IJ~l\l"' l'U~U 'J~ m~'Jlfl1~l\l

" " 
b .~ ~b61'Um lA l ~B",1~btJ'U ~~ t1m~'IJ ~B111'U'tJru <5'J l tJ~B~~"'''' l'U'lJB'''Yl l''''J l"1l nl'Jbbfj~1~bb~\l b1 tJ'U 

'\J 'U \I" .... 'U 

~B bb~l V1~B1~ btJ'U~m~'i'IJ~fj'~ B\lnl'Ji\l1~'U~'IJAfli.lVl~B'lJAflfi ~'U btJ'U~~\l \ll'UmlJ'J~ bDtJ'IJ'IJ B\lYll,,:j'i l"1lnl'i 
'U ~ "\J 

b .bT1 ~ b61'UmlAl~B\l1:JbtJ'U~iJe.mu'J:: ltJ"1ltJ~l lJtl'Utl'IJ~ b61'UB'Jl fl1'JltJ~'U W l'UU'J~ nlP1U'J::m~ 
" " " 

'i lfl1 ~ b~ nYl'JB'U n61 V1 ~B1:JbtJ'U~m::v'h m 'Jel'U btJ'Um'J-rr~'lJ1 1",n 1'JIJ,'l1 \l-rr'U'J l fl1ath", btJ'U5'J'JlJ 
" 

b .c( ~b,,'Umlfl1\JlB\l1:J btJ'Uen~'i'lJbBn~YlBVI~B flJ l:lJ fi'lJtl'U ~ \lB1:uufi b615'WtJBlJ~'UP11 fi1 Yl tJbl 'U b b~ 
\I '\J "I d.J 

'i'.i'IJlfi'IJB\l ~b61'U B'Jlfl11~iJfh~\l1 ~61fj~ ~YlBbbfi~ fl1llJfi'lJ tl'U b'll'U11J'U
'" " ,


" " l ' ~I 0 I "';} "'... 1 ...
....,,1 ."I vb .<t m61'UB'J1AlI11B\l lJ bu'U~Yltln u'i~ blJ'Ub1Yl5~ b61'UB'J1A1 'U 61m'U~YlVlllJb'IJl b61'UB'J 1A1 bbfj~ 
~ \I 'U \l 

11 0 Q.I .:::I 0 

V11:lJY1161tl!tl!11'11lJYl m~ . nlVl'U~ 



b.b ~b6'1'Wmlfll~eJ'IbtJ'WmhJflflmb(;1~iJ~(;1'll'W'lh~b.ll'VIb~tnfl'W1'W'l1'W~1'W1~'lJ'lJ[:oJ~(l11~vh uae 
~ , 

1~'lJ'lJ6'1'lJtl1 ~1 tJ'Vi ~'l'l1'W bb6'1'1eJ1'Vi(l1 ~ 1~ tJ61~~ 1 Yl'l fl~l 1 ~~I'l eJ'IiJ~ (;1fll [:oJ (;1 'l1'W1'W 61~ ~ 1 b~ tJ1hJ1!eJ tJflil 

c(,OO~,000 'lJ1'V1 (~tfl'W'lJl'V1(ll'W) 1'W1~tJ~nmhJbn'W cr tJ~~1'Wlll11'lJ~'Wn'll'W~'Wo/Jm?1'Wmb(;1~b6'1'WeJ1lfll 
'VIl'ld~'lJ'lJ~~~eJ~~41'1m fl-r\i~ltJB b~ fl'VIdeJU fl~ uae~~\Ii'eJ'I btJ'W [:oJ(;1'll'W~l ~~1 bU'W 'l1'Wbbtf1 b6'1~~ fll'lJ (ll'W(l11ll

'" 
61~ ~ 1 1~ tJbtJ'W ~~~ ~ 11~ tJ(l1 d'l fl'lJ ~1'W dl<tlfl1d Vnl1 tJ'l1'W(l11ll fl{]Vlll1 tJ1l ~1 tJ1~ bDtJ'lJ'lJ~Vll11l"IJ fll1 

~l'WVleJ'I~'W VI'lhtJ'll'W~'W~'1iJfl{]VlllltJ1j'~ tQ'&l1'lXiJiil'W~ btJ'W11<tlflld'lJ~Vll d~l'W VleJ'I ~'W 'Vi ~eJll~'1 u'W'lJ611 b'W 1 

VI 11'1 ~ eJ -r'lJ leJ 'I [:oJ (;1 'l1'W 61ru ru 1 11 tJ(;1 ~ b5tJ~ fl ru ~fl~ru~ bu'W 1 ~ 'lJeJ 'I'll 'W bb(;1~ beJ fl6'11 d ua ~ 'l-;(il 'W 1'W d~'lJ u 
~ ~ , 

'Vi~eJ:lJ-r'lJdeJ'I611 b'Wlf1 fll'leJ'I~'W'lh~ flsurrrnaueJ dl fll 
~ 

b.~ D~ 'lJflfl(;1~ ~ ~ b'ill btJ'W fi~ru ru 1~eJ'I1lJ eJ tJ1'W \il 'W~ btJ'W~hJ bb6'1 ~'1LJ ru~ll tJ-r'lJ dl tJ~l tJ VI ~ eJ 
'I 'U Q) <V 'U d.3 'U v 

bb6'1~'1LJru~lltJ-r'lJdltJ~ltJ1lJf1fll'leJ'I fld'lJ(ll'W1'W ?111:::; 611 Aru 
~ ~ ~ 

b.~ U~~flfl(;1~~:::;b'ilrlbtJ'W~61~~lfl'lJVlt11tJ'I1'Wmfl-rii;'l1~~lbD'Wfl1d~~~eJ ~~41'l~ltJ1~'lJ'lJ 
Bb~ fl'VIleJD fl~ (e-Government Procurement : e-GP) I'leJ'I(;1'1'V1~ bDtJ'W1'Wl:::;'lJ'lJBb~fl'VIleJD fl~'lJeJ'I 

fl1llLJ~~fl (;11'1~ b1'lJ16/11'1~'W ~o/JeJ~(;1~ ~~eJ ~~41'1.ll1 fl-rii 
b.~ fi~ru rul~m-r'lJ bb(;1~~ltJ b~'W~l'WLJru~5'W1 fl11 bl'Wbb~ fl11~ltJ b~'W bb~(;1:::; fl{'l;'1iJll(;1 firl1lJb n'W 

'\J v v v 'U 

6'11llVl~'W'lJ1'V1 fi61ru ru 1m~~1 m tJ'Wb~ 'W6'1 ~ fil~ 
~ ~ ~ 

b .(9)O fll ru~b?1'WeJ dlfl1~b tJ'Wn~ fl1l~lll~lmlJ1~~~'VI~ bDtJ'WbtJ'WD~'lJflfl(;11VllJ ~~b 'ill~lll~l 
~ ~, 

'VIfllltJl'leJ'IiJflru6'1llmfl1'lJ(ll'W(l11llb~eJ'W1'lJ~nlV1'W~1n'WbeJfl6'11l'lh~ m~ bl'Wbb(l11'W fllru~n~fl1d~lll~11~iJ, , 
o/JeJ(l1 fl(;1'll:::;Vlil'1~b o/Jl~lll~l btJ'WmtJ~ fl~ru5 fl~lnlV1'W~ 1'IX~ bo/Jl~lll~ldltJ1ml tJVI~'l btJ'W~-r'lJ ~ ~<tleJ'lJVI~fl1'W 

~ ~ ~ 

rmbo/Jl b6'1'W eJ1lf11fl'lJ'VI1'1l1<tl fl11 bb(;1~ ua ~'l VI~fl\il 'W Yl'l fl~1 1:lJ 1'W ~eJ ll6/1eJ 'Itld~ fl1 ~ 11 f11'lJeJ 'Iil~ fl11~1:lJ ~lJ'W 
do" 

bb(;1~6'11:lJ1dtl1 <U[:oJ(;1'll'U 'lJeJ'I ~~lll~lV1~ fllltJ b ~cn btJ'W[:oJ(;1'll'W'lJeJ'I n~fll1~1:lJ~1~~'Wb6'1'W eJ1lfll1~ bb~ ~~I'l eJ'I 
~ 

btJ'W[:oJ(;1'll'W1'W~fl~ru:::;b~tntl'Wbb(;1:::;1'l b~'W'lJeJ'l[:oJ(;1'll'W 1~lle)tJfl1l~nlV1'W~ 1n'Wo/JeJ b.b 

b.(9)(9) ~ b6'1'Wmlf11~eJ'IiJ'lJ flm m 1~1 m1~yh ~iJ1'lJtJl~ fleJ'lJl'1Jl~'Wl m flldllfl1'lJ flll 
~, , 

6'11'lJl1~yhnl~'11~~lflil1:::;Yl'lJmfilm fl1 bb(;1~iJ~rull9!11lJ~lfl1l1~Yl'lJtJ~~ ~11 'VI 6'11'lJl1m fll1:lJ'W~'l'l1'W 
VI~eJ1yJYh -;(il'W1'W (9) fl'W btJ'W'Vi11fl'l1'WtJd~-;(il:lJ11lJ~lflil (9) tJ 1~mb'W'lJVltT'I~eJ~'WtJeJ:lJbtJ'W~~~fl1l1fld'lfl11 

~ 

611 b'W 1 beJfl6'1111'lJtJ1~ fleJ'lJl<tll~'Wl ~1 md:lJfId'lJflll 611 b'W lV1~flllil'W'VI1'1 flll~ fl~1 tJd~l~ bb(;1~Vl11'l~ eJ -r'lJl eJ'l , '" 
flTHtJ'W'W11fl'l1'WtJd:::;-;(il 'Vi~eJll(;1'l'W lll-r'lJdeJ'I ~'W 'Vi ~eJllfl1db6'1'W mlfll b~eJtJl~ fleJ'lJfl11~~ llrul 

~b6'1'WeJllfl1~'lJl~flru6'1ll'lJ1i'ileJ1~o/JeJVI~'l(111:lJo/JeJ b ~'1V1l~b~m1VllJ ~~ ~eJ1l btJ'W ~'lJ l~f1ru6'1llLJ~ 
'\J q 'U q 

(l11:lJo/JeJ nT\~'W~bb(;1:::; b~eJ'W1'lJfl111141'1f1~'1d bb(;1~~~1lJ1~-r'lJflll~~llrul bb:Uilb?1'Wmlf11~1?1~n(l11ll, 

g-J. mdbl;l'UBd1rt1bb~~~~m.Jl't1md'W~1dru1 

mJ .(9) ~tJ1:::;6'1'1 A~:::; b6'1'W eJdl fll~:::;~eJ'I~~vll beJ fl?111Vl~fl\il'W611V1-r'lJti1'W flld b6'1'Wml fll1'W1tJ bb'lJ'lJ 
~ do" ~ 

1yj~beJfl?11dtJd~b.ll'VI Netware Printer Definition File (PDF File) 1~tJ~b6'1'WeJ1lf11~eJ'IbtJ'W~-r'lJ~~'1JeJ'lJ 
~ ~ 

(l1l1~6'1eJ'lJfId lllAl'lJil1'U f1 fll'leJ'I bb(;1~<ff~ b~'U'lJeJ'I beJ fl6'11l PDF File ~~~ b6'1'l.leJ1'IXbb;;ll b6'1~~rieJ'U n lV1'U ~l'U ~'U 
~ 

b6'1'Wmlfll 

mJ.b 1'IX~b6'1'Wmlflltllo/JeJll(;1 (PDF File) ~l~~~b(l1~tJllBm:lJo/JeJ ~.(9) lll~lbU'Wfll1LJ'WViflbb(;1:::; 
~ ~ 

~'l'ileJ:lJ(;1 (UpLoad) b~eJ btJ'Wfl11b6'1'WeJ1lfl11'lXbbri~1'Wdl<tlfl1d~1'Wl~'lJ'lJ~~~eJ~~41'lm fl-r15~l tJBb~ fl'VI deJUfl~ 
~ '" 

.11ltJ1'Ul'Ubb(;1~tJl~ fl1~n TVI'U ~ 1~tJ~ b?1'U mlf111'leJ'I btJ'U~-r'lJ~~<tleJ'lJ(l1l1~6'1eJ'lJ fIdlllfll'lJ il1'Uf1 fll'leJ'l1'U fl1l 
~ ~ ~ 

LJ'UVi flbb(;1:::;~'l'ileJ~(;1 (UpLoad) 'lJeJ'I(l1'W rieJ'U fl1d~'UtJ'Wfl1lb6'1'W mlfll 



- <t 

({l/ l;Y1 b~eJ ~ b~'U eJ';ilf111~8'UtJ'Ufl1'H~'U eJ';il fll1'U';i~'tJ'tJ~(;)~eJ~(;) ~1-:l rn fl1'~~,.ltJ Elb~fl'Vl';ieJ'W n~ bb6l1 
• 'U i.I o:d 

Vlll11911 b'W'U fl1';i bbm'l.IiftlllilVl~eJ ~-:loffeJlli'11(;) I b~lIb&1l1~l'U';i~'tJ'tJ~(;)~eJ ~(;)~l-:lm fl1'~~1 tJBb~ fl'Vl';ieJ'W fl~~ fl 
~ ~ ~ 

({l/.CS: ~b~'U el';ilfllvleJ-:l1j]~'UbeJ fl~l';ier'Ub1J'UbVi~ bbn~1'U';il'1J m ';i Vllmh'U';il'1J fl1';i(91';i1 ~VI'tJ1'LI6[J ru~ 
~ " .

'W~l';irule..J{;lfl1';ib~'U eJ';ilf11V1~eJmtJVl6l-:l~lfl'U'U ~1'U ';il6[Jfll';i~1111';it1~(;)~'VlB 1(;) tJ1j]'W~ l';irul ';il fI16[J eJ-:l ~ b~'U eJ 
" .- " 

~ 

';ilf11';iltJ'U'UVI~eJ~(;)~'VlBfl1';ib 1J'U~'1J'U~fl1';ib~'U eJ';ilf111(;)tJ1j] b~tJfl ~ b~'U mlf11';il tJ'U'U:l..m11~t1Jt1J 1 bb{;l~ ~1111';i t1 

{;l-:l1'Vl~b 1J'U~~-:l-:l1'U 1~ 
~ 

({l/.<t ~b(;1'Uel';ilf11V1eJ-:l meJ fl'lJ1111tlrr~(;)bb{;l~';ilf11 1'Uuru~';iltJfl1dneJ(;1fl-:l1Vlfl';i'tJt;)1'U
~ ,,,, 

1'U fl1';ib~'U mlf111Vlb~'Umlf11b1J'U b~'U'tJ1'Vl bb{;l~ b~'U eJ';ilf11 b~ tJ-:l';ilf11 b~tJ1 1(;) tJb~'U ml fll';i111 

bb{;l~Vl1eJ';ilf11~ eJVI'lh tJ bb{;l~Vl1eJ ~mltJfll';i (91111 b~ eJ'Ub~';i~'tJ 1i\11tJ1u b~'U eJ ';il fI11Vlt1 
~ 

flvleJ-:l 1(;) tJf)(;)';ilf11';i1 11, 
~-:l~'U~-:l';i111~lm{;}1I{;lrilb~1I m{;}eJ1m5'U bb{;l~~11i~ltJ~-:l'lJ1-:l11'bb6l1 

~ " 
~ b(;1'U eJ ';ilf11vltl-:l nlV1'U (;)';i~ CJ~ b1 ml911 b'W'U -:ll'UoX-:lVlll(;) bb6l1 b~~~ ill CJ1'U r$.o l'U 'U'tJf;)(;)~1 fl 
~ 

l'U {;l-:l 'U 1111'U ~t1J t1J 1 u{;l ~vl eJ -:l8'U';i 1 fI1~ b~'U tl1j]utl tJfl11 r$.o l'U 'Uubb~ l'U iaueJ ';i1f111 (;) urn tJ1'U n lV1'U (;) 

~'U';ilf11~ b~'U mlf11~eJ-:l1''tJ~(;)'1JeJ'tJ';ilf11~(91'U 1~ b~'UeJ 1l'bb{;l~~~t:1eJ'U fl1';ib~'U mlf11m~ 
~ 

({l/.'o:J ~b~'U eJ';ilf11~~~ eJ-:l;(j'(;)b(91 ~tJlI bbfl(91 (911~ eJ fleJ'lJ mruVl6ln bbe..J-:l b"/f{;l~ bb~-:l eJlV1(91 ~ VI ~eJlI';il tJfll';i 
~ , 

Al'U1 ru eJ eJ nu'tJ'tJ';i~'tJ'tJ e..J~(911 ~~ lV16l-:l-:l1'U bb(;1-:l eJ lYl(91 ~ u(;l~vll(911';il-:l b'lJ~ uubVi uufI,ru~lIu&11 Vl~(;) b"iJ'U ';i111vr-:l 

~(;)vll';i'lJbb'tJ'tJfll';i~(;)~-:l';i~'tJ'tJe..J~(911~~ lV16l-:l-:l1'Ubb(;1-:l eJlYl(91 ~VI~eJlI#1 ';i~'tJ'tJ(;1'tJ~lml1 uae ';i~'tJ'tJf1~~~(;1l1J 1 
~ ~ 

uuu l;Y1 iJ &1 1 Vli (;) b~ 'U VI f tlll Djagram ';i ~ uu 6[J 'U 1 (;) l;Y1, 0 0 0 W u(;l ~ <t, 0 0 0 W ~ 'U il ';i ~ fl eJ u fl1 ';i 

b~'U tl';i1 fll bb{;l~1Vl~'lJ';i~~-:lA~~ b~'U eJ';ilf11{;l-:l'U 111 fll tl'tJ1'Ubbfl(91(911~eJ n 'VlflVlUlV1~eJlI'lJ';i~oX'tJ(91';il'tJ~';'Vl /Vll-:l 
~ , 

(t;)1ij) VI ~ tlll ~-:l1 Vlu'Uu beJ fl ~ 1';i'lJ ';i ~ neJ u -ifeJ b~ 'U tl 'Vll-:l b'Vl fI'W fI'lJ eJ -:l tl'lJfl ';i ruVI 6lfl bvi eJ 'lJ';i ~ fl eJ'tJ fll ';i Yl ~ 1 ';i ru1 , 
l(;)tJvleJ-:lij';iltJ{;l~ b~ tJ(;)eJ ~l-:lU eJ tJ ~-:l~ 

({l/.'o:J.C9l ~'lJbb'tJ'tJ1(;)tl~bbfl';i1l (diagram) ~bbMHfll';i~eJ1H';i1~~1'lJtl~~'lJfl';iruVl6lfl 

~-:l'lJ ';i~ fleJ'tJ ~1 tJ '1J(;) bbe..J-:l b"/f{;l~ bb~-:l eJ lYl(91 ~ bb{;l ~'1J(;)11 eJ b(91 eJflvi~ 1~'tJ J lV1 ~ eJlIeJ'lJ fl';i rufl1 'tJfill fll ';ivll-:ll'Uboff1 
"l 't 'U 't 'I 

~1 tJtl'UbtJ'U';i~'tJ'tJ~'tJJ1~1 CJVl6l-:l-:l1'Ubb~-:leJ1Yl\91 ~ VI~eJlIbb 'U'tJ';iltJfl1';iAl'U1 rubvi eJ'lJ';i~ fleJ'tJfl1';iYl~1';itlll1 Vlb~eJ 1~ 
~ 

11 eJ'lJmruVl6lfl~VleJ bb{;l~~'U ~b~'UeJijflru~lIu&i(91111~nlV1'U(;) bb{;l~(;11111';it:1vll-:ll'U1ti1~~ -:lmllVl6lfll'1Jl fll';i bb{;l~ , " 
btJ'U1'lJVlll1b~eJ'U1'1J~nlV1'U(;) 

({l/.'o:J.kJ VI'U-:l~eJ1''tJ';im~eJeJfl1 Vl1(;)CJ~e..J~\91eJ'lJmruVl6lfl 1~ bbn bbe..J-:l b"/f{;l~ bb~~ eJl'~(91 ~ bb{;l~~lI~'tJJl 
~ ~, 

mru~e..J~(il1 'U'lJ';i~b'VlP1V1~eJ~l-:l'lJ';i~b'VlP1vleJ-:lijVlU-:l~eJ bb~-:l~-:l~1 bb'Vl'U~lV1'lllCJ1'U'lJ';i~ b'VlP11'VlCJ bb{;l~vl eJ-:l1''tJ';ieJ-:l11 

btJ'Ue..J~\91Jl rusvl~VleJ ~'U ~u~~U'Uij~lV1thCJeJ~i~~-:l tJ-:lm~tJflb~fl fll';ie..J~(il bb~eJ~1-:l1(;) 
" " 

({l/. 'o:J .l;Y1 vleJ-:l bb 'U'tJVlU-:l~ eJ 1''tJ'lJ ';i~ tl'UfltllillV1 fll';i1 ~-:ll'U'lJeJ-:ll~ \il ~'lJ m ru ~ b~'U eJ'VJ m 1 CJ fll';i 

b1J'Ubd {;l11j]u eJ CJ fl11 ~ tJ Vl6l-:l ~1 fl~~l1 eJ'tJ-:ll'UbbiK1 b~~~(;1l1'tJ';i ru(illl1~ruru 111 ~1-:l bb{;l~ ~tl~1''tJ';i eJ-:l111(;1(;)
'U QJ QJ "l 

eJ'lJmru ~b~'UmtJ'U'lJeJ-:l1Vl1I1j]bflCJ~1'Ufll';i1i-:l1'UlI1neJ'U, 
({l/.({l/ ;(j'-:lVll(;) b~CJ-:l1 Vlj] ~~ 'W~ l';irul ~~ b~'U ml fI1ti flvleJ-:l fI';i'tJ ~1'U \91111~ n lV1'U(;)VI~eJlI ~(;)~-:l 

~ ~ 

beJ fl~l';i(illl1';il CJ{;l ~ b~ CJ (;)~';i~'tJ'lJ';i~ fleJ'tJ1'tJb~'U eJ';ilfllf1';i'tJt;)l'U 'Vl ml CJ fll';i ~-:l ~ b~'U eJ';ilfI1vleJ-:l b~'U eJ';ilfll, ,~ 

~'lJmru'VJmlCJfl1';i (il~eJ(;)~'U';ilCJ{;l~b~CJ(;)~11i~lCJ5'U 11'LIfll';i1911b'W'U-:ll'U'VJm1CJfll';i bb{;l~';ilf11~b~'UeJvl eJ-:l b1J'U 

b~'U'tJ1'Vl bb{;l~';ill1ill{;}~{;lfil bvill11b~tJ'tJfeJ tJbbiKl l(;)CJ~l H~ltl~ 1-:l I ~vleJ-:l'lJnu&1(illl1offeJfllVl'U (;)';iltlm: bB CJ(;) 

b\,~1j]1~ nlV1'U(;) bbtJ fl~1 fl';i1tlfll';i1 'U1'tJb~'U eJ ';i1f11 eJ1Yl b'1l'U fll';i611';il ~vr'U~ fll';i;(j'(;)vll';il CJ{;l~ b~ tl m~ 'tJ'tJ 
fl1';ibthiKl-:l'l.1eJfl1';i'Vl(;)~eJ'tJfll';ivll-:ll'U'lJeJ-:l';i~'tJ'tJ fll';i~~l-:l h-:l bnUr~(;)eJ1Jmruilfl';jl1 neJ'U&i(;)~-:l b1J'Uvl'U 1Vl~eJ, , 
';ill1eJ ~1'U';iltJfll';i~ 1-:l I ~n lV1'U(;)1'U1'tJb~'U eJ';ilf11ti11 tJbb6l1 



- b 

rrJ .~ 1'Um'Jl T~\~ flf.:J'l! -.D.:JvrJ~ b;gtJ.:Jhnj'IJeJ6'1.:J1'U~Vl~1 'U m'J b ~ eJ n'W~l'Jrul~lmlf11'Jl:W~~1 

~6'1~btJ'Ubnru'l'1 uae m~'W~l'Jrulb~eJnl1{]l.:Ji 1'U ~ 1'Ul'UVI~eJ'IJ'U l~VI~mu vn~'JltJm'JVI~.:J'JltJm'J11?1 VI~eJ 
'I iJ iJ I 

m~ ~~ an b~ flm 'J\h~:wmlf111~tJ1~'W~ 1 'J rul11{]l.:Jb~tJml'l VI.:J tJbVlmJ'J~ ltJ'1J'l1'IJ m Vl l .:J 'Jl'IJn l 'JbtJ'U~l ~ru 
~ v 

rrJ . ~ ~b6'1'UeJ'Jlf11~eJ.:Jbb'U'U beJfl6'11'Jm'J-r'UtJ'J~n'U btJ'Ublm COl tJ 'V'l~eJ:W beJ n6'1 1'J-r'U'JeJ.:Jl1 
~ 

BtJmru VlmltJm'J~'l11b6'1'UmtJ'U'lJeJ.:JuVI 'lJeJ.:J1VI~ bb~~jJfl1'Je4~~B~1 'U6'11tJ m'Je4~~ 'W~eJ:w~~~'l11:w11 it 'U, , ~ 

lf1'J.:J m'J tJ'J~neJ'Um'J~'Ub eJ n6'11'J b6'1'U eJ'Jlf11 

~ . 'VI~nbnru';bb6l ~~'VI~t'Un1';i'W~1';iru 1~'li'U~n1 ';i b~ 'U el ';i1f11 
\l 

~ .COl r\'1V1'U~VI~mnru'l'1m'J'W~1'Jrul~"1l'U~m'Jb6'1'UeJ'Jlf11l~m~Bn1offVl~mnru'l'1'Jlf11 (Price) 
~ 

~ .® Vll n~b6'1'U eJ'J lf11'JltJ1~jJflru6'1:w~hJfI'J'U~1:w-ireJ b uae ~'U bBn6'1 1'J1~tl n~eJ.:JVI~eJ fI'J'U tll'U 
~, ~ 

~ 1:w-ireJ rrJ fIru~ n 'J'J:W m 'J~ ~ 1'J ru1 ~ ~ tJ 'J~ m 1?1 'Jl fll ~ ~1~ -r'U m 'J~ ~ 1'Jru1 ~ b6'1 'U eJ 'Jl f11 'J1 tJ ~'U bi"t..l bb\91btJ 'U 
~ 

-ireJ ~~ 'W~ll?1V1~eJVI~.:J ~1?1 b~ tJ.:J b~ noJ eJ tJVI~ eJ ~~ bb~ n1 tJ~l n b~ eJ'U1 'IJ'IJeJ.:J beJ n 6'11'J1 'U~ 1'U ~D1'li6'1 1'J~ ~l~fIJ 

vY.:J'l!bu'Wl~mru~'W~1'Jrulb~'Ul1~~bn~ tJ'J~ ltJ"1l'l16'1.:J6'1~l'iB'Vn.:J'Jl"1lm'J b vi l ~'U 
, ~ , 

" " 
~ .611 ~.:JVllI?1 b;gtJ.:J1V1~ 'lJeJ6'1.:Jl'U~Vl51 'U m'J b ~ eJfl'W~l'Jrul~lmlf11'Jl:WVl.:J~'U b b~~m~'W~l'Jru 1 

b~eJ nl 1{]l .:J1'U~ l'Ul'U VI~ eJ 'IJ'U 1~ VI~mu 'W 1~ 'JltJ fl1'JVI~ .:J 'Jl tJfl1'J1~ VI~ eJ m~ tJm~n m 'JtJ 'J ~m l?1'Jl fll 1~ tJ 

1~Y1 ~ 1'Jru1~~ {]1.:J fi11'l vY.:J.cr b~ eltJ 'J~ ltJ"1l'l1 'IIel.:J Vll.:J 'Jl 'lJfl1'JbtJ'U~1 FlfIJ bb~~ 1-X~ eli 1m 'J~1?1 ~'U 'lJel.:J ~.:JVll1?1 

b;gm1VI~btJ'Ub~I?1'IJ1~ ~b6'1'UeJ'Jlf11~ ~b~tJn~el.:Jfhb~tJVI1tJ1~1 Dtl'l 

~. n1';i~-3:lJmN1'U 

~-r'U{]l.:J~el.:JvhbD'Um'J~l:Wbb'UmtJ'J ltJm'J~~bBtJ~-irel 611 vY.:JVI:W1?1 bb~~~~~el.:J~.:J:Wel'U.:J l'U ~'l'l! 
~ ~ 

~ . COl 'Jl tJ.:J l'U'IJelel'UJJ&i ~~~l'Jl ~,*'U~&i ~~.:J l~tJ~~ bB tJ~vY.:J (9)rrJ 'J~ 'U'U bb~ ~ 'J l ml'U'lJeJ el'UJJ&i, , 
'J1 tJn 1 'J fll 'U 1 ru Vll.:J i !'11 n 'J 'J:W 1 fI'J .:J 6'1 { 1.:J 'J eJ .:J f'U u ~ .:J b6(f ~ ~ u 6'1.:J ell V1 ~ rJ ~.:J 6'1 ~ 6'1 :w J 11 'l"l b'U el{ n ~ 1 6'1 

bb~~ 'IJ 'U l l?1 Pump 1'U b bl'i~ ~~'U~ 
~ . ® .:Jl'U~.:J:Wel'UeltJ fl'Jrubb~~&i~~.:Jbb[:.J.:J b'il~~ bb6'1 .:JmV1~rJ bb~~eltJfl'JrutJ'J~nel'U vY.:J (9)rrJ 'J~'U'U, , 
~ .611 .:J l'U ~.:J:WeJ'UeltJ n'J ru b b ~ ~ &i ~~.:J"1l~Vl 1?16'1 el'Ul~tJ~:Wl~'Jn1'J1VI~ ~l'U'lJB.:JJ1 'W~eJ:WeJ tJ n'J ru 

i.I 'I '" 'I 

VI.:J COlrrJ 'J~'U1J 

~ .cr .:J 1 'U n el6'1 ~ 1.:J u ~ ~ &i ~ ~ .:J ~ :w 6'1 'U J 1 'W ~ .:J .:J 1 'U u 6'1.:J ell Vi ~ t1 u ~ ~ (l.:J bn'U J 11 'l"l b'U el { n a 1 6'1 
~ 

~lV1-r'U'J~'U'Ubn'm1'J ~l'Ul'U COlct 'J~'U'U 

~ .ct .:J l'Unel6'1{1.:J bb~~&i~~.:J ~ :W6'1'U J1 ~ ~.:J.:Jl'U b b 6'1.:J eJl' Yi~ t1~lV1-r'U'J~'U'UtJ'J~tJl ~l'Ul'U ® 'J~'U'U 
~ . b nel6'1 ~1.:J bb~~~.:J:Wel'U .:J l 'UfI.:J

~ 

bVI~ el vY.:J VI :W ~ bb~~~nel'U'J :wm'JH.:Jl'U'lJ el \l'J ~'U'U i vY\I (9) rrJ 'J~ 'U 'U 

(0) 0 . b~el'Ul'tJn1';j:ti1EJb~'U ..ij-3'V11~b~EJ \l1'V1)j ;;) ~ :ti 1m~'UA1~1\1 1~EJbbU\lelelmtl'U ~ -3 1~ ~-3d 
d Q 1 0 oClI. QJ '11 d Vv v 0 Q Q..J Jt 

COlO .(9) \l l~Vl @ b'Un~1tJ~1'UTU (9)0% 'lJeJ\ll\lb\l'U~~~1\1b:Wele4'J'U\ll\1Vl1b'U'Um'J ~\I 'U 
~ 

.c:.et Q..J .c:. 4',tf.a,l.t Q; 

(9)0 .(9).(9) ~~i}I\I'J~'U'U b be4\1'W~ -3 -11'Ubb6'1-1mVl(fJtJ 'W'Uflel'Ufl'J(9) bb~~'Jl bV1 ~n 'J~'U'Ubn'l*l 'J 

iJ c:t 0 I 

bbm b6'1 'J\l ~1'U l 'U ® bbVl-1 
" . " 

(9)0 .(9).® ~Vl~\I'J~'U'Ubfl~ el \l6'1'U'l11'J~'U'Ubnm'Jbbihb6'1~\l ~l'Ul'U ® bb'Vi \l 
~ 

(9)0 .(9).611 nel6'1~1-1~1'U'Jlnflel1..ln~(9) 'W~el:w&i~~.:j i1-1 btl'UJ11'l"lb'Uel {nmmb~~'J~'U'U tJ'J~'l.11 
"" 

QJ ~ ~ '11 c:t 0 I 

'lJel\lmbn'U'Uli bbmb6'1'J\l \ll 'Ul 'U ® bbVl-1 



- (;']I -

C9l0 .C9l.~ 'Vl~~eJ'U':J~'U'U~1~1':Jf1~'t.JtYl1~(Ill~1fhJ1ru~n lV1'W~ ':J~'U'Ubflm1':J 
" 

':iJl'W1'W ~ bbvi\l 

~\l~~bb~lb~~~mtJ1 'W C9l0 l'W 'I1'Uf;1~~lfll'W&1\l'W l~1'W~qjqj l~l \l 
d .::::to I 0 oIt:lro Q.I 'V d 'i.lV V 0 q Q.I J: 

C9l0 .~ \l1 ~ 'Vl ~ b 'Ufl~ ltJ~1'W1'W C9l0% '1JeJ \ll\lb \l'W~~~ l \lb~eJ~':J'U~l\l~lb'W'Wm':J ~\l'W 

.Qo ~ QJ ~ t{ ~ d ~ ~ 
C9lo.hC9l (Il~(Il\l':J~'U'Ubbe..J\l 'Y'l ~ \l \l l 'W bb~ \l e:n'Vl(ll EJ 'Y'I'WfleJ'W fl':J(Il bb~ ~':J1 bVl~fl ':J~'U'Ubflm1':J 

v ~ 0 , 

bbm b~':J~ ~1'W1'W ~ bbVl\l 
Q ~ aJ ~ 'V ~ a I 

C9l0 .~.~ (Il~ (Il\l':J~'U'UbmeJ\l~'U'Wl':J~ 'U'Ubfl~(Il':Jb bmb~':J~ ~ 1'W1'W ~ bbVl\l 
" v v 

C9l0 .~. 611 ri eJ~~l\l~ l'W':Jlflfl€l'W fl~(Il 'Y'I~eJ~&i~~\ltr\l bnUl,l11yJ b'UeJ {fl mmb&1~ ':J~'U'U'lh~'lh... 
Q.I c::.:; ~ V d, 0 1 

'1J€l\lf1\l tnuu1'1 bbm b~':J ~ ~1'W1'W ~ uVI\l 

C9l0 .~ .~ 'Vl~~€l 'U':J~'U'Um m':J f1~'UJ 11 ~(Il l~LJ~mru~n lV1'W~ ':J~'U 'Ubflm1':J ':iJl'Wl'W ~ bbvi\l 
" 

~\l~~bb~lb~~~mtJ1'W ~O l 'W 'I1'Utr~~ l fl l'W~\l'Wl~ 1'W~qjqj l~l\l 

v ~ 0 I 

bbmbm~ ~1'W1'W ~ bbVl\l 
Qt d ~ '11 d, a I 

C9l0 .611.~ (Il~ (Il\l':J~'U'Ubfl':J€l \l~'U'Wl':J~ 'U'Ub flm1':Jbbmb~':J ~ ~1'W1'W ~ bbVl\l 
" 

C9l0.611 .611 ri€l~~l \lm'W':Jlflfl€l'W fl~(Il 'W~€l~&i~~\ltr\l bn'UJ11yJ b'U€l {flmmb~~ ':J~'U'ULJ':J~LJl 
ecs 

v~ a V ~ a I " 
'1JeJ\lf1\lbfl'U'Wl'1 bbmbm~ ~ 1'W1'W ~ bbVl\l 

C9l0.611.~ 'Vl~~€l'U':J~'U 'U~ lm':Jf1~'UJ 11~(Ill ~ LJ~m ru~nlV1'W~ ':J~ 'U 'U bflm1':J 
" 

':iJl'W1'W ~ uvi\l 

;\l~~ bb~lb~~~mtJ1'W 6110 l'W 'I1'Utr~~lfll'W~\l'W1~1'W~qjqjl~l\l 

v ~ 0 I 

bbmb~':J~ ~1'W1'W ~ bbVl\l 
Q t .d ~ V C;; 0 I
 

C9l0 .~ .~ (Il~(Il\l':J~'U'Ubfl':J€l\l~'U'Wl':J~'U'Ubflm1':Jbbmb~':J'l 'l1'W1'W ~ bbVl\l
 
"
 

C9l0.~ .611 riml~l\l~l'W':J lfl fI€l'W fl~(Il 'W~€l~&i ~~\ltr\l bfi'UJ11yJ b'U€l{flmmb6'l~':J~'U'ULJ':J~LJl 
"" 

Q.I d, ~ 11 ~ 0 I
 

'1J€l\lf1\lbfl'U'Wl'1 bbmbm'l 'll'Wl'W ~ bbVl\l
 

C9l0.~ .~ 'Vl~~€l'U':J~'U'Umm':Jf1~'UJ11~(Ill~LJ~mru~nlV1'W~ ':J~'U'Ubflm1 ':J 
"
 

':iJl'W1'W ~ bbvi\l
 

~\l ~~ bb~lb[;1~'lmEJ1'W ~o l'W 11'Utr~~ l fll'W6'l\l'Wl~1'W~qjqj l~l\l 
d 4 I 0 q v V ~ 'Vv V 0 4 V .: 

C9l0.ct \ll~'Vl et l'U fl~ lEJ~ l'Wl'W C9l 0 % '1J€l\l l\l b\l'W~~~ l\lb~eJe..J':J'U~ l\l ~ lb'W'Wm':J ~\l'W - - " 
Q~ Q.I Q 6J/. tQ ~ 

C9l0.et. C9l (Il~(Il\l':J~'U 'U bbe..J\l'Y'l6'l\l\l1 'Wbb~\l €J1'Vl(lltJ 'Y'I 'W fI€l 'W fl':J (Il bb6'l~ ':J1 bV!6'lfl ':J~'U'U bflm1':J 
v d O l 

bbmb~':J~ smnu ~ bbVl\l 
Q~ d ~ V ~ 0 I
 

C9l0.et.~ (Il~(Il\l':J~ 'U'Ubfl':JeJ\l~ 'U'Wl':J~'U'Ubflm1':Jbbmb~':J~ ~l'Wl'W ~ bbVl\l
 
" 

C9l0.ct.611 rim1~1\l~ 1'W ':Jlfl fleJ'W f1~ (Il 'W~€l~&i ~~\ltl\l brl'UJ11yJ b'UeJ{f1mmb6'l~ ':J~'U'ULJ ':J~LJl... 
v ~ ~ V c; 0 I 

'1J€l\lf:l\lbfl'U'Wl'1 bbmb~':J~ ~1'W1'W ~ bbV!\l 



- ~ 

(9)0.~.<:t. 'VI~?leJ'Ud::;'U'U?l1~1'Hl?lLJtl11 ~~1~'tJ~mru~r11'V1'U~ d::;'U'U bfl~d 
'lJ 

:ijl'Ul'U ~ bbvl'l 

~'l'<iJ::;bb~l b?l~'<iJil1tJ 1'U ~o l'U 1.T'Ut:1~'<iJlfll'U~'l'UllJ1'U~~~1~1'l 
d oI::lo I 0 ~ v d j./Q.) 0 Q. V dIv v 

(9)0.'0 'l1~'V1 '0 b'Ufl'<iJltJ'<iJl'Ul'U (9)0% 'VeJ'll'lb'l'U'<iJ~'<iJl'lblJeJ~d'U'<iJl'l~lb'U'Ufl1d~'l'U 
q,£j QJ q,.tjJ/ q ~ ~ 

(9)0 .'0.(9) ~~~'ld::;'U'Ubb~'l'W~'l'll'Ubb?l'leJ1'V1\9l tJ 'W'UfleJ'U fld~ bb~::;dl b'VI~fl d::;'U'Ubfl~~d 

j.I ~ 0 I 

bbm b?ld'<iJ '<iJl'Ul'U ~ bb'VI'l 
.Qo~ d ~ 'iJ ~o I 

(9)o.'0.~ ~~~'ld::;'U'UbfldeN?l'U'Uld::;'U'Ubfl~dbbmb?ld'<iJ '<iJl'Ul'U ~ bb'VI'l 
'lJ ~ ~ 

(9)0 .'0.Ql neJ?l~l'l~l'Udl flfleJ'Ufl~\9l 'W~e:JlJ~ ~{i]'lt;i''lbn'U'ul1 "I'lb'UeJ{flmmb~::;d::;'UU'tJd::;'tJl 
Q.I ~ ~ 11 ~ 0 I
 

'VeJ'ltl'lbfl'U'Uli bbmb?ld'<iJ '<iJl'Ul'U ~ bb'VI'l
 

(9)0. '0.<:t. 'VI~?leJ'Ud::;'U'U?llmdtl?l'Utll1~~llJ'tJ~lJlru~ r11'V1'U~ d::;'U'U bfl~m 
'lJ 

:ijl'Ul'U ~ bbvl'l 

~'l'<iJ::;bb~lb?l~'<iJil1tJl'U oo l'U 1.T'Ut;i'~'<iJlfll'U~'l'UllJ1'U~~~1~1'l 
, ,~ 

q q, I 0 4. V V ~ 'ilQ.l 'V 0 4 Q.I q 

(9)0.b"li 'l1~'V1 b"li ~'l'Ub'Ufl'<iJltJ'<iJl'Ul'U (9)0% 'VeJ'll'lb'l'U'<iJ~'<iJl'lblJeJ~d'U'<iJl'l~lb'U'Ufl1d
'lJ 

~ ~ Q.I Q d ~ ~tfJ/ 
(9)0.b"li.(9) ~~\9l'ld::;'U'Ubb~'l'Wm'll'U bb?l'leJ1'V1\9lt) 'W'UfleJ'Ufld\9l bb~::;dl bvan d::;'U'Ubfl~'J 

V ~ 0 ( 

bbmb?ld'<iJ '<iJl'Ul'U ~ bb'VI'l 
q, ~ d ~ i.I d. 0 I
 

(9)0.b"li.~ ~~~'ld::;'U'Ubme:J'l?l'U'Uld::;'U'Ubfl~\9ldbbmb?ld'<iJ '<iJl'U1'U ~ bb'VI'l
 
'lJ 

(9)0 .b"li.611 neJ?l~l'l~l'UdlflfleJ'U fl~\9l 'W~eJlJ~~~'lt:1'l bn'Utll1'VJ b'UeJ{flmmb~::;d::;'U'U'tJ'J::;'tJl... 
V d. ~ tJ ~ 0 t
 

'Ve:J'ltl'lbfl'U'Uli bbmb?ld'<iJ '<iJl'Ul'U ~ bb'VI'l
 

(9)0 .b"li.<:t. 'VI~?leJ'Ud~'U'U?llmdtl?l'Utl 11~\9l1lJU~mru~fh'VI'U ~ d::;'U'U bfl~\9ld 
'lJ 

:ijl'Ul'U ~ bbvl'l 

~'l'<iJ::;bb~lb?l~'<iJmtJl'U b"lio l'U 1.T'Ut:1~'<iJlfll'U~'l'UllJ1'U~~~1~1'l 

(9)0 .~ 'l1~~ ~ ('l1~?l~'V11tJ) bU fl ~ltJ:ijl'Ul'U 6110% 'Ve:J'l1'lb~'U~~~1'lbdm11'U~1'l 
• 'lJ 

o 4 IV ~
 
~lb'U'Ufl1d ~'l'U
 

iJ d. 0 I 

bbmb?ld'<iJ '<iJl'Ul'U (9) bb'VI'l 

(9)0 .~.~ ~ ~~'ld::;'U'Ubb~'l'W~'l'll'Ubb?l'leJ ~'UfleJ'Ufll'Vi\9l ~ ~~ bb~~fl b'VI~ fl d~'U'UU d::;U1 
'V d. 0 I 

bbmb?ld'<iJ '<iJl'Ul'U ~ bb'VI'l 
~ ~, 

4. Q.I odl 0 iJ d. 0 ( 

(9)0.~.611 ~\i1\9l'ld::;'U'UbfldeJ'l?lU'Uld::;'U'Ubfl~'Jbbmb?ld'<iJ '<iJl'Ul'U (9) bb'VI'l 
u 

(9)0 .~.<:t. ~\i1~'ld~'U'Ubfl~eJ'l?l'Utlld::;'U'UUd~Ulbb~lb?l1'<iJ :ijl'Ul'U ~ bbvl'l 
'lJ 

(9)0.~.~ ne:J?l~l'l~l'Udlfl fle:J'U fl~~ '\J'J~e:JlJ~ ~~'lt;i''l btl'Utll1"I'l b'Ue:J{flm?lbb~~ d::;'U'UUd~Ul 
~ 

Q.I d. 0 '11 4 0 I 

'VeJ'ltl'lbfl'U'Uli bbmb?ld'<iJ smnu (9) bb'VI'l 

(9)0.~. b 'VI\i1?l eJ'Ud~'U'U?lllJldtl?l'Utl l1ti1(J11lJU~mru~r1 1'V1'U~ d::;'U'U bfl~(9ld 
'lJ 

:ijl'Ul'U (9) bbvl'l 

(9)0 .~ .b"li 'VI\i1?le:J'U'J::;'U'U?llmdtl?l'Utll1ti1\9l1lJU~m ru~ r11'V1'U ~ d::;'U'UU'J::;Ul
'lJ 



- ~ 

(9)0 .~ .~ tJm)'lJ111n1 11i-11'U"IJ &:J 1~'IJ'lJ1Vftl'IJmiLh ~-1 (9)rrl bbvi-1 
" 

(9)0 .~ . ~ &l~~-1{jltJ1Ad-1n11bb61~ -1 1'U~'U 1 ~bVI~eJ\9Il11bb'IJ 'IJ bb61~':JltJ61~ bB tJ~1'U~1lJ 1lJ1 
~ 11 c:i, i.I 0 ~ I i.I ~ 
'Vl-1V111~ bbmb?11"iJAd'IJfld'U bb61~'Vl lm 1 11 ?1 ~ eJ 1~'lJ1b 1flNl'UfleJ?11 1-11~lJ'IJ'Vl-1V111~ 

1Vfb~ tJuhltJ 
~-1"iJ ~ bb~l b?1~"iJmtJ 1'U ~o 1 'U tJ'lJi1~"iJlfl 1'U61 -1'U l111'U~1lJ1lJ l-.(fl-1 

VllmJbVI\Jl n11?1-111eJ'IJ-1 1'U?1 11111f1?1 -1 -11 ~1~-11 ~VI~-1 fil~ tJml'U -11 ~?1~Vf 1tJ uae n11?1-111 eJ'IJ-1 1'U1~'IJ'IJ?1'IJtl1
-'-'-""'---'-"'-''-'-'-',i.. q 'U 

~r;r-1-11'Ubb?1-1 mVi\?l EJ bb~l b?1~"iJ bb~61~-11 ~ ~fl1Vf~ eJ11 8-1 eJ tJ1'Ufl1111 1''IJ~~'IleJ'IJ"lJeJ-1~1''IJ -.(fl-1~-1~1'm1-111V1'u 1~ ~ ua 
'U 'U 'U 'lI 

l'n'l"n Vl l m~ tJVlltJVI~ eJ?1 ru VlltJ ~ 1''IJ -.(f1 -1 ateJ -1 1''IJ ~ ~'Il eJ'IJ 'Il~1iVl~€1 ~~Vl l ~'U1I 11Vf btJ 'U'hl \91 111 ulJ 'IJ ':JLJ ua ~ 
'U v 'U 'U 

Q,J i.I I 2.lQ.I i.I t i.I Q.I 11 dOL i.I i.I a 
':JltJn1'J\9I l11?1ruru l"iJl-1 "iJ'U m 1~':J'IJ"iJl-1"iJ~?1-111eJ'IJ-1 1'U-11~?1~'Vl ltJ \91 111 ?1ru ru 1"iJ 1-1'Vl'Vl1 n1'J fl€1?1'Jl-1 bbm b?1'J "iJ 

'U Q.I 'U q V QI 

~ 1eJ1I~-1flru~ fl':J ':J1I fl1':J\9I'Jl"iJfl1'J-.(fl-11~Vh fl1 ':J\9I'J1"iJ1''IJ-11~-11'U l1btJ'Ufl1':Jf1flvleJ-1 bb ~l 
" 

@@. B\Jl~1f'i1'Ll~'\J 

fl'J ru~1''IJ{h -1?1-111eJ'IJ-11'U ~ lil bfl'U fl1 1rl l V1 'U ~1'U~ru ru 1-.(f l-1V1~€111eJ'IJ-11'U l:Wf1flvleJ-1 fl'J'IJ ~l 'U 
'U v v 'U 

~-1Vl1~ b~tJ-11 Vl:W "iJ ~LJ1''IJ btJ'U':J l tJ1'U1'U el(9I':Jl'reJtJ61~ 0.(9)0 "IJ eJ-11-1 b~'U fll-.(f1-1\91111 ~1lJ 1lJ ltJ'IJ i1~"iJl fl1'Ufl1'IJ 

rllV1'U~ ?1-111€1'IJ-11'U\9I111~ru ru 1"iJ'U;;kr'U~~1''IJ~{h-11~?1 -111eJ'IJ-11'U 1Vfbbri~-1V11~ b~tJ-11 VI:Jf1flvlm Ad'IJ~l'U 
v v 'U 'U 

G>m. n1~fu'lh::n'l.!flru.fl1'W bb~::n1~~'\J'lh::n'l.!fld1~"lh~~'lJn'Wc;jf:HI 

~1''IJ -.(fl -1 "iJ~vl eJ-11''lJLJ ':J~ tl'UfHU Jl l~ fl111 i-11'U ':J ~ 'IJ 'IJ ?1'IJtl1~r;r-1-11'U bb?1-1mVi\91 EJ btJ'U':J~ tJ~ b1611 
" , " 

l:wileJ tJfl1 1 ~ tJ tJ'lJi1~"iJl fl1'U~~1 1-.(fl-11~1''lJ1I €1'IJ-11'U b~tJ'lJ1€1 tJbb~1 ~ -1 fl1'J1'uLJ'J ~ tl'ULJ'J ~ nuu~1 tJfl1'J 
" 

1VffhLJ~m~n u'U~L1 1 bb61~ fl1'J bbnl"lJU'1JVl 1 ':J11l~-1 fl1 'JLJ 1''IJ bLJ ~tJ'U /LJ1''lJLJ 1 -1 /61i€111bb6[j1l ~LJmru~1-1 1 ~ '1J l 1~ 
VI~m~tJVlltJ 1~tJeJ1''IJ-.(fl-1at €1-1~'IJ~~fl1'J6Ii€111bb61l1lbbtll"IJ 1Vi1ifl111~~~-1b~1IJ)ltJ 1'U Q1 1'U tT'lJi1~"iJlfl1'Um~1''IJ 

... 0 " , 

~"iJ-1fl1 111'1l1'J~Ufl~'J€1-1 

, ~1''IJ-.(fl-1''iJ~ vlm1''lJLJ'J~ tl'Urnl11'1Jl ':J~'IJ fl~ ~ €1-1"IJ eJ-1-1 1'U-.(fl-1~ bfl~~'Um tJ1'U 'J~ tJ~ b1ml:wil€1 tJfl11 " , 
kJ tJ tT'IJ i1~ "iJ 1 fl1'U ~1~\9I ':J 1 "iJ 1''lJ1I €1'IJ-11'U 1~ tJ~1''IJ -.(fl-11'leJ-1 ~'IJ:ij ~ m ':Jsd €1 11 u6[j:lJ bbtll"IJ1Vl'i fl1 ':J 1~~ ~-1 b~ 11 

" 
mtJ1'U Q1 1'U tJ'lJi1~"iJ lfl1'Uvtl~1''lJbb-.(f-1rn111"IJ 1 'J~'lJfl~~€1-1, 

G>Q"I. fld1~f'1~fl~e:l.:jb~fJdn'lJ~"lJilvl~• 
1'U mru~l.l flfl61JlltJ'U eJ nflr;11 1 51 '1 V1 ~€11i~'Vl5b ~tJfl1€1-11~ 1 1111fl1 161~ dJ~~"IJ ~'Vl~b ~m n'IJ 

-11'U -.(fl-1 \9Il11~1lJ 1lJld1~tJ~-1V11 ~b ~tJ-11 VI:Jm~ utll"IJ~~ uLJ61'11 LJ"iJl nb~1I ~1''IJ-.(fl-1 "iJ~ at€1-1 ~1 btJ'Ufll1Jf-1LJ1-1 

b¥leJ1Vf fl1 1fl~11eJ l-1V1~€1 fl1':Jb~tJfl~€1-1~-1fl~11':J~~'IJ ~'U1 LJ1~m ~l b~eJ1Vf~-1V11~b ~tJ-11 VI:W611:lJ l'Jf11i-1 1 'U -.(fl '1 ~'U 
~eJ1LJl~ Vllfl~1''lJ41-1ijm''iJfl':J~'Vh1~bb61~~-1Vl1~b ~tJ 'I1Vl:J ~eJ 'I 1''IJ~ ~"IleJ'IJ'Il~1ifllb~tJVlltJ ~ eJ'lJflflr;'1JlltJ'UeJ n" , 
b~ eJ-1"iJ l fl ~mb vi-1 fl11r;'1~ bij~~"IJ~'Vl~~-1fl~11 ~1''IJ-.(fl '1 \li' eJ \jbtJ'U~"I11':J~~ 1 b~tJVlltJ~lLJ1''IJ bb61~ ~11 i~ltJ~'U 61 

"" 

'J11l~-1~ 1~'tl 15':J'J:lJb 11tJ1I bb61~ril'Vl'U ltJml11bb 'Vl'U ~-1V11~b~tJ-11 VI:W ~-1d ~-1V11~ b~tJ-11 VI:W"iJ~ bb-.(f-1~1''IJ-.(f l-1'Vl':J1U
I 

btJ'UmtJr;rfl~rueJ fl~ ':J 1'UbdeJ1~i1fl1':Jfl~1151-1Vl~€11 i~'Vl5b~tJfl~€1-1~-1 fl~11 l~tJ l:wiflil 

it •@~. "lJe:l~.:jd'l.!~'VI5 

(9)~ .(9) ~-1 V1 1~ b~tJ-11 VI:W "lJeJ?1-1 1'U~'Vl~1 'U rrml1''lJLJ 'J-1'JLJ uU'IJ bb61~ ~~'U ms~1 btJ'U-1 1'U11:lJ~-1 , " 
LJ1''lJbLJ~tJ'Ubb~'U-11'U1Vf61eJ~flrKeJ-1 tl'IJ61 fI1'U fl1':Jru bb61~~br1'UeJ ':Jlfl1~~eJ1Ibbtll "IJ \9Il:lJ~~-1V11~b ~tJ-11 Vl:W bi1'U fl1':J 

" 
b~eJLJ 'J~ltJ'Ilt1?1-1?1~~ eJ'Vll-1'Jl'1lfl1'J" , 



- (9)0 

(9)~.~ ,)~"vrrt'1 b~m1VI~ 'lJeJ~~d'U~'Vl~~~~UeJflb~fl~tyryl{]1~1'Ufl'HU~~11{]1~1~eJTiJvll~ry ry1 

{]l~(9lllJm~ b~~~l(9lfl~~VI~eJij bVl~~l b-U'U~'U 1 ~b-u'UQtJ~~~f1~~vll1m~~llJl~t:Wlrl b~'U fl1~{]1~ l~ 1v4~ eJl1 b-U'U 
,	 v v 

eJ'Ub~flhJ e:r-rU{] l~l~ij~'Vl~l~ bbcJ~ bb~~b~tJ fl~eJ~ri l b~tJVl ltJ1t'11 ."r~~'U 
" 

•	 d 
@er. b~e),lJl'l1el'U8") 

~HU{]l~ ~~~ eJ~ b~'U eJ bb~'U ~ l'Ubb~~'(JeJeJ'U~~1 ieJtJmru~~VllJ~ bb~~~ltJ~~ bBtJt'1~b~tJd-UeN 1'U
'U	 , , 

~fl~ru~bu'Wl~1v4')~Vllt'1b~tJ~1VI~ Yi~ l~ru l eJ 'U Wi fl ltJ1'U QY l'U1rU~ l fll'U~~'U llJ1'U61ruru lr1 eJ'Ufl1~I11 ~lb UWl1'U 
,	 " v 

n~ruijfl1 ~tJ~~'lJlJVll~eJ ~dlJ fl'U e:r-rU{]l~ ~ ~ ~eJ~b -Ul~dlJVll~ eJ flU ')~Vll t'1 b~tJ ~1 VI~ 1~(9l ~eJ t'1 bd m risu m ~ 
, 'U 

W11 b~'U~l'U'Vlflf1~~~~~B~ b~'UeJ-iJeJlJ ~1Vi')~Vllt'1b~tJ~1 VI~(9l~d ~~eJU Vllflijfll~bbm 'lJ~~~ eJ~ 1111 b~'Ufl1~ bbm'lJ 
,	 'U 

It'1tJ~d'Ubb~~1Vi~~Vllt'1 b~tJ~1VI~(9l~d~~eJUB flf1 #~ ~dlJ~~ rleJ'UWll b~'Ufl1~b~tJ u'W~VI~eJ~t'1ihm~lJ1t'11 ~eJ~ l~-ru 
f1dllJb~'U'lJeJU~lfl')~Vllt'1 b~tJ~1VI~ 'Vlflfl~~, 

COl b. ,U11'U~~ ~ltim~el iauau'lJ~1'ilTHU 'Vl~vl.l.~~-:Jfl 'J 1 :uA~ b~'lJl~UJ btJ~L~~~'J1;{~ 

(9)D.(9)	 'Vll~1tJT~lrucJ (EMS) 

~~(i~	 ~l~fl~l'U'W~,:j~l'U ')~Vllt'1b :atJ~1VI~ 

l"I'UcJ~ 1'IJfl1~~~Vllt'1b~ tJ ~1V1~ nuu1"/1 (9l'Ul 1'l1u~-ih~ b~eJfl eJlb[)m:WeJ~b~tJ~1V1~ 
'U 

~~Vll~b~m1V1 ~ ctOb1100 

(9)D.~ 1'Vl ~~'Vn1 o-ctbTl(9)(9)-~ct~ ~ 

(9)D.bTl 1'Vl~~1~ o-ctbTl(9)(9)-~ct~~ 

(9)D.~ E-mail : Chiangmai@energy.go.th 

(9)D.ct fhVl'U~~~-iJm~'UeJ-iJeJf.l~b~ 'U VI~ eJ im ~ 'U su'U~ b~ tJd flU TOR db -u'UmtJ~fl~ru eJfl~~ 
mtJ1'Ul'U~ . 

(9)D .D ~lV1-rU~~~eJ~fl1~b~'Umb'U~l~l~ru VI~mb~~~mllJf.lt'1bi1'U~~~eJ~~~U~ltJ~~bBtJ~1Vi
'U	 , 

<ff~b~'U:Du~J'U ~l~fl~l'U'W~~ ~l'U')~Vllt'1~~l~-rUYi~l~rul ~'l~ltJ~~bBtJ~~~fl~ldtJ~~flBU~dtJ 
d vd i.I .::.. ~ ~ o<:::lt. ci. 

- 'I1B 'U llJ~fl~'(Jm~'Vl(91eJ~fl1~b i.'1 'U mb'U~ T:Ul~ruVl~mb~t'1~f1dllJf1~bVl'U 
,	 'U 

.. AQJ 

- 'I1'€lU~~'Vl 

- bUeJ11'Vl~~'WVi~~llJ1~tl&l~\9ieJ 1~
 

- E-mail address ~~llJl~tl &i V)\9ieJ1~
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- (9)(9) -

Gl. -ifelf1TVi'U ~vi'1ttl 
(9).(9) ll;'1~eJtJmru'Vlm1tJfl1~~bl;'1'UeJ(9)eJ-1 btltll:.J~(91Jlru.;j~iJflrum'l"l uaewm n1V!'U~ 1~btl'Ue.J~(91Jlru.,,]

'\ <t ., q 

~ (9) eJ -11vl'r'lJ m ~ r'lJ ~ eJ -1~ 1 (91 ~'5 1'Ue.J ~(91Jl ru 'i"1 eJ (91 1;'11V! m~~ ( ~ eJ n.) "iJ 1 fl ~111 fl-1 1'U~ 1 (91 ~'5 1'Ue.J~ (91 Jlru"l'idO' ... 
~(911;'11V!m~~ (l;'1~eJ .) bbi,l~ 1~r'lJ~eJ-1(911~m\ll~~1'W ~ eJ fl. mJ'lJ~tJ~~ fl1f11-rreJ~1 'UU"iJ~U'U l~tJiJbeJ flI;'11~bbl;'1V1-1 

tJ~~ nau fl1~~"iJ1~ru1 

(9).kJ (9)mbtl'Ue.J~(JlJlru'o/11 V!:wvfbJbfltJ1-d-1 1'Um n eJ 'U 

(9).bn ~tJ ~~ 6'!-1 A"iJ~ b6'!'U e:Jd1 fl1(9)eJ-1 u'U'lJ Catalog V!~meJ flI;'11~~ bbl;'1~-1 ~rul;'1~U~"lJeJ-1ll;'1~ ~tJ mru~ 
bl;'1'Ue:Jd1A 1b~eJ bbl;'1~-11 ~b ~'Ul1 ll;'1~ eJtJm ru~ bl;'1'UeJiJArul;'1~U~ b~'I"ll~ btl'U1tJ(911~ b~eJ'U1"lJ~ n1V!'U~fl~1J tll 'U, , , 
'VlfltJ~~fl1~, 

(9).~ cJtJ~~I;'1-1 A"iJ ~ bl;'1'U eJ ~1 A1(9)eJ-1(91 ~l "iJl;'1eJ'lJ-rr eJ ~i,lA ru6'!~u~hJ au1~ 1i,l'Vl nbb"vi-1 ( ~ l tJ E;1~ bB tJ~(Jl1~ 
'U 'U " q 

beJ fli;'11~bb 'U'lJVl1tJ) bbi,l~~~'Vh-rreJ~i,lbb6'!~-1m 1~6'!1~ 1~f1"lJeJ-1~~'lJ'lJ6'!'lJJ 1'Vl;;l-1-11'Ubbl;'1-1 mVi(91 ~~ bl;'1'U eJ (91 1~ b~ eJ 'U1"lJ 
" " 

rl1V!'U~-rreJ bn .bn .mll~tJiJ~ltJi,l~ bB tJV1fl1~~V1~-1~~'lJ'lJI;'1'lJJ1'Vl;;l-1-11'Ubbl;'1-1mVi\ll ~"lJeJ-1tieJ'lJ1~1i,lbbvl i,l~ bb"vi-1 b~eJ1~ 
" 

~"iJ1~ru11vl'11 seuu"1 1;'11~1~f1I;'1'lJJ11vl'\ll1~b~eJ'U 1"lJn1V!'U~ l~tJ1 ~bl;'1'U m1tJi,l~ bB tJ~-rrml;'1'Utl'Vl1-1b 'Vlfl'Ufl 
" 

tJ~~ntl'lJvl'lmbA\ll{9l1~tln (Catalog) ~bbl;'1~-1~rul;'1~U&i(91 1~-rrtl n1 V! 'W ~ f1d 'lJ tll 'U l~tJ1~~~'lJ~~tl i'W"lJtl-1 ll;'1 ~ 
tltJmru~bl;'1'Umbi,l~ 1~'V1 1bfl~mV!mtJ(91~-1-rrtlfll1~~bbMI-1Aru6'!~u&i btl'U1tJ(911~-rrtl rl1V!'U~bbvli,l~-rreJ1'W Catalo o 
, , ::> 

tl ~1-1-d~ b"iJ'U um~1~cJtJ ~~ 1;'1-1 A"iJ~ bl;'1'Utl ~1 fl1 E;1-1'U 1~ n1 tl'lJ1'U Catalo o ~ iaueJ'Vl nV!~ 1'Vl ~tl~tJ~~V('lJ(91~ 1 
" ::> , 

'lJ~~'Vl/~1-1 (tl1iJ)tJ~~ntl'lJvl'ltJ 

®) bbl;'1~-1~ ltJi,l~ bB tJV1fl1~rh'Wd ru"lJ'U 1Vl"IJ~bbe.J-1 b'1fi,l~ bb6'!-1 mVi\91 ~ 

kJ) bbI;'1Vl-1~ ltJi,l~ bBtJ~ fl1 ~ r1 1 'U l rutJ~~ 1'ruJ1 b~~tJ~I;'1'lJ1vl' (E;1n'lJ1f1 nb~\91~ vltll'U ) \911~ b~tl'U1"lJrl1V!'U~ 
" " 

itl bn.bn .mI V!~tl bbl;'1~-1~ltJi,l~bBtJ~lITfl1~rl1V!'UV1'll'U1~bA~tl-1~m(91tlft Yl1hl;'1'lJJ1~1;'11m~f1'V11-11'Ub tJ'U1tJ(911~ 
" 

b~tl'U1"lJrl1V!'U~~-1fl~11 l~tJ1~:WbtlnI;'11~bbl;'1~-1th~ naufl1~r11'Ul ruV!~tl rnsrl1V!'U~"lJ'U1~bA~tl-1~m\lltlft Yl-W1 

6'!'lJt11 b-d'U ~tJbb6'!~-1I;'1~~~tl'U~ fl1~I;'1'lJJ 1 (Performance CUNe) "lJtl-1bfl~tl-1~m {9ltlft 'I'J-w 1I;'1'lJJ1 ;;lm~ru~fl1~ 
co 'U 'U 'U 

vlm-1"iJ~~~1J1J "1 diagram bbE;1~-rreJJjE;15'U"1 ~tJ~~ n eJ'lJfl1~~~~-1~~'lJ'lJ"11 ~b tJ'W1tJ{9l1~ b~tl'U1 "lJn1V!'UVl ~-1d 
fl1 ~r11'U 1 ru fld 1~ 1;'11 ~ 1sn 1;'1'lJ J l"lJtl -1 ~~ uu "1 -rr1-1 (9) 'U 1m-rr-rrtl ~ E;1 rll fld 1~ b-rr~ bbl;'1-1 tl 1 Vi \91 ~ b~~ tJ~ 1 tJl'U 

" " 
~.ct n1E;1l{9l\9l-~11~-1vltl{9l1~1-1b~(Jl~vltll'Ubl;'1'Umh~ntl'lJfl1~~"iJ1~ru1 

®.ct cJ'th~l;'1-1 A"iJ~ b6'!'Utl~lfl1(9)eJ-1:WbeJ fl6'!l~ri:neJV!~tl btlfl6'!l~bb 'U~th1'Ufl1~&i ~~-1"lJ~~tl b{9l eJft 'I'J-w 11;'1'lJJ1 
'U 'U q 'U 

'I"l~tl~tltJmrum'lJA~fl1~'V1 1-1 1'U ~1~~-1;;lm~ru~ fl1~vltJd-1"iJ~'Vl 1-11 'I'J-w 1~f1 fl(9)tl-1{9l1~ cJe.J~{9l rl 1V!'U~V!~ eJ u'U~L11 
q , 'U 'U 

.autltJ~~ naufl1~'W"iJ1~ru1 

., 
~ 0 II d .c:. ff 

1£1. a n~ru~';j~tJ'U~tJ'U1~1mSZl6'l6'l bb&l'ltl 1'V1\lltJ 

~~'lJ'lJI;'1'lJJ1'Vl;;l-1-1 1'Ubb?l-1mVi(91~ tJ~~ fltl'lJvl'ltJ "IJ~bbe.J-1 b'1fE;1~bb?l-1mVi(Jl~'V11V!~ 1 ~ e.J ~ {9l 1 'I'J-w 1fld~ bb?l\91 ~-1" , 
bdeJ1vl'r'lJ'Vl ;;l-1-11'Ubb?l-1mVi(JltJ bbE;1~~ltJfld~ uel'l'Jyh~l'UeJtJ mrufll'lJfl~fl1~'V11-11'U (Control Unit) 1~bbn, , 
'(j~~m(91tlfl 'I'J-W16'!'lJJ1bb'lJ'lJtitl~fl (Submersible pump) b~tl?l'lJJ1"iJ1fltieJ'lJ1~lmbE;1~G1-1~1'U'Vitl~-1t1-11tJtJ-1 
'" " 
tl-1 bn'lJJ1b~eJ 1~miJ1?l1~1~f1L111 tJ1itJ~~ ltJ"IJ,JvleJ1tJ 

" ., ., 
Q1. ';j1EJ6'l~bBtJ~flru&l:umib~'W1~"Utl~1&l~ tl tJ mnh~'U'U&l'U'l11'W"'1'11'Ubb&l~tl1'Vi\9l~ :W~-1'i1 

Q Q Q 'U 

~ ~ dOl Q Q Q.J J{ 
Q1.Gl bb~~bSZl6'l6'lbb&l'le:J1'V1\9lEJ "iJ1'Ul'U ® 'l1~{9lm~'lJ'lJ ~~ltJa~beJtJVlVl-1'U, 

bn.®.® flru?lUu~vi'l1tJ"lJmbbe.J-1b'1fE;1~bb?l-1mVi(91~ iJ~ltJi,l~bBtJVl~-1d, 



- (9)b 

((9)) bb(;.J-:Jb6l1~~i ~El-:JbtJ'U~'UV!1El Model ~~fhr11~-:JlvJvh~-:J'Ml (Pmax) bV!~eJ'Un'U~~m1~ , " , 
I i.I o<::t. ~ ~ 4 f! 0 

Standard test condition, STC ( f11 f1 d l :lJb 'll :lJ b b ~ -:J m 'Vl (9l tJ (9),000 W/m 'QruV!.lJ:lJbb(;.JWlf~~i bet C, 

Air mass (9).et) 

(b) bbe.J ':Jb"/fmh bb~~~bbe.J~~rilbb1~~'Ul~ Yh1~1il')btJVl (Voc) hhJEltJnll bo V bb1-:J~'UhHh 

~r11~-:Jl vJVh~-:J~Vl (Vmp) hl1JEltJnll (9)1rl V ~~ml~ STC " , 
(bTl) ~ril Maximum system voltage hJ1JEltJnll boo V 

(<t) ~mEl'IJbbe.J-:J b6l1~~ i (Frame) btJ'Ul ~ V! ~~bb~-:J ud-:J l1J btJ'U~D:lJ 1.b~~'Vl'U'Vll'U\9lEl~m~ u1 ~ilEl:lJ bb~~ 

Mn 'V'l Jl :D m m I011~~ 

" (et) ~1'UV! ~-:J 'lI El -:J b b e.J -:J b 6l1 ~ ~ i ~Vl~-:J~1~El m tJ (Terminal box) ~~mdtJVl e.J{j n bb~~~Vl ~-:J ~ l tJlvh~ l :lJ l 
'V'l~El:lJbbe.J -:Jb6l1~~i El~l-:J~'Ufl-:J bb~-:Jbbd-:J V!1El~Vl~-:Jn~El-:J~eJ~ltJ1 vHh (Junction box) ~~~1~ElmtJl vJ~~Vl~-:J 
mtJ1'Un~mEl~l-:J~'Ufl-:J u~-:J ud-:J ,bb~~~~ltJVl~Elfln~eJ-:J~l:lJ1dflueJ-:Jn'U~'Ubb~~~~eJeJ-:JJl

4 f! Q Q Q.j ~ " 
bTl .(9).b 'lI'UVl'lleJ-:Jbbe.JWlf~~i :lJdltJ~~beJtJVlVl-:J'U 

((9)) ndrubbe.J-:Jb"/f~~' btJ'U'1JDVl(;.J~n (Crystalline silicon) ~'lI'U1Vlr11~~e.J~(9Il ~yh~-:J~Vl (Prnax) 

hJ~lnll boo Wp ~mbl:J-:J ~ STC 1~1''lJm11''lJdeJ-:J:lJ1(91d~1'UfjruJll'V'le.J~(9I.nru.;j'Q(9I~1V!md:lJ (uun.) lVltJ~ 

beJn~11mdl~1"JdEl-:J:lJ1(91d9il'Ulilln ~:lJeJ . 
'" 

(b) mrubbl:J-:Jb6l1~~i btJ'U'1JDVl~~:lJ'lJl-:J (Thin film) V!1El'1JDI1l~'U~11J1"1i'1JDI1le.J~n (Crystalline 

silicon) ~'lI'U ll1l r1 1 ~-:J (;.J ~ (9I l vJYh~-:J~11l11J~l nl l <to Wp ~mbe.J-:J ~ STC l~1''lJ m d 1''lJdEl-:J:lJ1m~l'U 
e.J~(9I.nru .;j eJ (9I ~ l V!md:lJ (:lJeJn .) 1 I1l tJ ~ b eJ n ~ l dmdl~1''lJd eJ-:J :lJ1 (91 d 9i l 'U lil l n ~:lJeJ. 

m.m 1~'a~~~1.:1'af).:I -ru't ~bl,~ ~b'ij~~ml~f)1i1i\i1~ '<ii'1'U1'U (9) ;11l~Eld~'IJ'IJ ~dltJ~~ bBtJVl~-:Jd
 
bTl .h(9) lfld-:J~11-:J bV!~n'Vll~n'U~D:lJ
 

bTl.hb 't.Jd~ n El'IJbb~~~I1l~-:J n'IJ'1JVl bbe.J-:J b"/f~~'1~ fIn~eJ-:J bV!:lJl~~:lJ
 , " 
sn.lo.sn ~l:lJld(lth~ n eJ 'lJ b b ~ ~ &1 I1l ~-:J n'IJ9il'UflEl'U n~ (9I b~~:lJbV!~ nl~eJ ~l~~'Ufl-:J f1n~ m bV!:lJl~~:lJ 

v '" " " 
sn.sn 'tI\1l:lJm\i1f)flyJ.yh~u'l11'w~mJf)'ll n'a NI"I1 U Fl lJn1'a'V11 ~1'U '<ii'1'U1'U (9) '1JVl~m~'IJ'IJ ~dltJ~~bBtJl1l~-:J{1 

~ 'U "I'i . 
bTl.bTl .(9) '1JVl:lJm(9leJflvi.yh~'lJJ1'V'l~eJ:lJeJ'llmrum'IJfI:lJmdvll-:J 1'U (Cont rol Unit) Iil~~m btJ'Ue.J~\1l.nru~ 

~ 'U "I 'I 

~1~1''IJ n ldElEln u'IJ'IJ bb~~o1f ~'U l:lJl b~El1 i~lV!1''lJd~'IJ'IJ~'lJJ1~1 tJ'V'l ~-:J-:J l'Ubb~-:J eJ lVl(91 tJ lVltJ~ beJ n~ld bb~l1l-:J 
" 

tJd~nEl'IJ mdYllilldrul 

bTl.bTl.b h-:J-:Jl'U~e.J~(9I'lII1l:lJm(9leJfl vJYh~'lJJl bb ~ ~ eJ tJ m ru fl 1 'IJ fl :lJ m d vl l -:J 1'U ~eJ-:J btJ'Uh-:J-:Jl'U~l~1''IJ 
'U 'i 'U 'I "I 

deJ-:J:lJ1(91 d 9il'Ud~'IJ'lJmd'IJ~V!ld-:Jl'Uflrum 'V'l :lJeJn . ~00(9) V!~El ISO ~00(9) 1I1ltJ~beJn~ldbb~I1l-:J'lld~nEl'IJ'" , 
mdYllilldrul 

cn.m .sn bU'U:lJm\1leJflvJYh~'lJJlbb'IJ'lJtJeJ~n (Submersible Type) bb~~~El-:J~mlvJbb~l1l-:Jfjru~n~ru~ 
mdvll~l'U (Performance Curve) V!~El(9l111-:Jbb~Vl~~:lJdd(l'U~ md~'lJJl V!~Elil11tJ~~bBtJVlmdr11'Ulru 

" 
~ bb~Vl-:J1Vlb~'Ull'1JI1l:lJEl b\1l Elfl~-W 1~'lJJ1~1:lJldr;)~'lJJ1~~~:lJl~1J1JEltJnlltJ~:lJlruJl (~n'IJ1I01tlb:lJ\1ld~Ell'U) 

'l 'U \..I \..I" ,
bb~~d~~'lJml:lJ~-:J~-:J'l1 1~'Vl5 (Total Dynamic head, TDH) \1l 1:lJYlr11V!'Ul1loVeJ bTl .bTl.1rl" , 

bTl.bTl .<t ~flru~:lJu&1m:lJldflueJ-:Jn'Uml:lJ b~ tJV!ltJ1'U mdvll-:J l'U'lIeJ-:J:lJm(9leJflvJ-w l~'lJJl eJ~l-:J1J El tJ , " 
tJd~nEl'IJ~d tJ Over Load, High Temperat ure, Dry running 

bTl.bTl.et l~I1l'tAmX:lJ'1JI1l:lJm\1l eJflvJ-W l ~'lJJl ~m btJ 'Ul~V!~'1JDI1l'Vl'U~El mdnVl n ~ eJ 'U lil l n ?lm 'V'l bbdl1llKeJ:lJ 
'1 'I "I \..I 

bb~~hJbtJ 'U ?l D:lJ b"li'U Standless steel 



- ('')bYl 

" 
sn.sn .b fl1 llJb~1':ltl'U'1.I&tlJm~tlTInlJl'HnJru b'tJ~ m..l~l ctoo- sn,boo RPM 1(1)tJ:fi'U nUV~~'l ,:nu 

1'Vl~lbb(;l~m':l~ 

bn.bn.gJ) 1UW(1)'VI~tl n'l~'U'1.Itl'l bfl~ tl'l ~'UJ11'ltl'l btJ'U1(;l'VI~,tj'U(1)'Vl'U~ tlf11':ln(1) fl~tl'U~l fI6'Lfl1Yl bb1 (1)~ tllJ 

bb(;l~l~btJ'U?1UlJ b'll'U Standless steel 

bn .bn .~ ~eJ\9l':l1f11':l?1'UJ1?1'l?1(1)~am1~STC. 1~~'lfl1 1eJ\9l':llJ 11'V1(;l'1.ltl'lUtl'U1(1) 1(;l (rnm/hr) ~':l~'U 
'\J 'U 'I 'U iJ q 

~llJf)ru?1lJ'Iii bOYl1~'1.Itl'lUtl'U1(1)1(;l'1.ltl'l bb~ (;l~ u1-1'l bb(;l~1'l tl'l mlJ1 ':ltl?1'UL11~'tJ~lJ1ru~~ ?1lJ~ atl (1)1'U 1(1)tJ bb?1(1)'l 

itllJ ~'VI~tl m1'Vl~'Utln~'l'tJ~lJ1 ru f11 ':l e.J~~J 1 bVi tJ 'Un'U'tJ~lJ1 rufl1 ~lJ?1'l ~~'lJ11~'1.Itl'llJtlb~tlflvH11?1'UJ1 
'U 'U 'U 

btJ'U'VI'\h mlJ~':l 

sn .sn .~ 'tJ~lJ1 ruJ1~ llJb~ au1 '1.1 n 1'V1'U (1) i tl sn .bn.iTJ n1 'VI'U(1)1lTI ~~(1) bbe.J'l b"ll(;l ~ bb?1'l tl1.yj~ ~'1.I'U 1 (1) 

n1~'l1'Vl~1&l(1)~'l (Pmax ~ STC.) 1~'l1tltJ fl11 bn,OOO Wp 1(1)tJ~tl'tJfl':lrufn'UfllJ fl1':l'V11'l1'Ul'ltl'l~1lJ1':ltl'tJ1'U, , 
1VilJtl b~tl n'Vl~l~'UJ 1'V11'l11..l1 tiTI (1) c11 ~ bn (1)fn1lJb~tJ 'VI 1tJ 

'U 

sn .sn.(9)0 'tJ~ lJ1 ru ?1'UJl\9l1lJb~ tl'U1 '1.1 i tl sn. sn . iTJ n 1'V1'U (1)~ A1f11 llJ bilJ bb?1'l tl1 ~\9l ~ bO ~ tJ':l1tJl'U 
'U 

~.<t n1(;l1~~-.ff11m ~tl~l':ll'lblJ~':l ~tll'U 

bn.bn .(9)(9) tl'tJmrufn'UfllJfll':l'V11'l1'U ~~'ln.rr'U Maximum Power Point Tracking (MPPT) , , 
m.sn .(9)~ 1Vi~?11 tJ?1~'l fi~~Yl (;l1?1&l flVilJ'VI~tl ~1 tJ~l?1(1)~'Vl'U ~ tl m ':l n (1) n~tl'U ~ fid llJ u~'l u':l 'l 'Vl'U'Vl1'tJ, , 

1'Ufl1 ':l ~'U ~ (1) m':l&l (1)~'l'lJ(1)lJ tl b~ tl fl 'Vl ~ 1?1'U J 1~ ':l ~~'U fl1 llJ~ fl \9l1lJ fIru~lJu&l'1.ltl 'lU au1(1)1 (;lbb~ (;l ~ bb 1-1 'l 
' 'U , 

tl ~ 1'l JY'U fI'l u~ 'l bb':l 'l ua~ ~llJ 1':l tl1'UJ1'V1'l1fl '1.1 tl'l lJtl b~ tl fl'Vl Y11 ~'UJ11'U '1.Iru:::: 'V11'l 1'U1 ~ tl ~1 'l'tJ(;l tl (1) fltJ1'U 
'U 

fll':l1off'l1'U1'UMnYl b bd (1)~tllJ~~'l 

Q"l .cC m.Jmru91~HiBlyJrh ~1'U1'U (9) 'lJ(1)~tl':l:::: 'U'U ~':lltJr;'l~bBtJ(1)~'ld. , 
bn .~ .(9) btJ'U Circuit Breaker 'lJDItI ~ Poles 

bn .~.~ btJ'U'lJD(1)1in'U1'VlY11m::::bb~~':l'l (DC circuit breaker) 'VI~mtJ'U'lJu(1) ACiDC circuit breaker 

bn.~.bn ~ Yi n(1)bb':l'l~'U1'VlY111~iltltJfl11 (9).~ <t bvl1'1.1tl'lA1bb ':l 'l~'U1'l~':lbtJ(1) (Voc) 'lJ(1)bbe.J'lb6(j (;l~i ~ STC, 
bn .~ .~ ~Yin(1)m~bb?11'Vl.yh1:lJiltltJfl11 (9) .~ct bvl1'1.1tl'lfhm::::bb?1~m'l~':l (lsc) '(1(1) b b~'l b"ll(;l~'1 ~ STC, 
bn .~.<t btJ'U~~\91flruEf1~~flru?1lJ,j'&lmlJ IEC bo~~iTJ 'VI~tl IEC bo~~~ 'VI~tllJ1~ ':l\i1'U5'U~bVitJ'Ubvl1, ~ 

bn .~ .b ~~'lJDWI1i'l1'UJ11tJ'Utlfl (Outdoor type) ~~':l~~'Uf11':liJtl'ln'U~'l':l'Um'U\9l1lJIndex 

Protection ':l::::~'U IP <t~ 'VI~tl~fl11 bb(;l~~~ltJ(1)I'l~?11lJ1':ltltJ(1)~tlfl1~ ~1'V11'U1off&l(1)~'l circuit breaker 
'U 

Q"l .~ a1 fJlyJrh ~1'U1'U (9) 'lJ(1)~tl':l::::'U'U btJ'U~ltJ1'Vl~lvtl~1'U':ltl'llJ1~':lm'U uan. , "" 
I , "0 0 I ""lI q V.::::ll..,

m.b 'VIBa'l'U1 ~1'U1'U (9) '(1(1) ~tl':l::::'U'U lJ':lltJ(;l::::btltJ(1)(1)'l'U, 
sn .b .(9) vltl~'l J1 &l (1)~~ n 'U '(1 (1) lJ m~ tln'Vlyh?1 'U J 1 I'ltl'l btJ'U vltl 'tJ':l :::: 'tJ1 b'VI ~ fl 'lJ 'U nm11 'Ui i'U~J1 b~'U 

• 'U , 

btJ'U1'tJ~llJlJ1m~1'U~~~flru'Y1tl~?11'V1m':llJ (lJtlfl.) 'VI~tl~'1.I'U1(1)~llJ~~~~\9lbfl~tl'llJm~tlfl'Vlyh?1'UJ1':l::::'U11' 
6."1 '\ '\J 'U q 

(Ol~) 'VI~mtJ'Uvltl pvc ~flrumYlfld1lJ'VI'U1, i'U (9)bTl .<t 'lJU(1)1in'U':l~'U'UJ1tltJ1J1f1'U~1J1f1'V1~tlJ1'tJ ':l~'l.11bb(;l~, 
1~1'U fll':l-'r'U':l tl~ ~llJlJ1~ ':l~1'Ue.J~~ flruEf1tl,\91611'111 m ':llJ (lJtl fl.) 

~ 

m.lrl i1'1bnuJ1 ~ 1 'Ud 'tJ (9) '(1(1) ~ tl':l :::: 'U 'U 'tJ~lJ1rufld1lJ~':l1lJ1 ~ iltltJfl11 ~o (;l 'U.lJ . (~1'V11'U ':l::::'U'Ubfl~m), , 
bn .iTJ .(9) il'l bn'UJ1 'V11 ~1 fl1'Vl b'U tl1fl (;l1~ ~lVlr'U'U':l':l~J1'U~1J1f1 bbr;'l:::: tl'tJ1J1f1 bvl1,T'U 11'l'U'U~1'U ':l1 fl , , .. '" 

fltl'Um~ bmlJb'VI(;l 
~ 

fl 

bn .iTJ .~ il'lnmn'UJ1~1':ltl'l J11~:lJiltltJfl 1 1 ~o r;'l 'U .lJ . ~fn 1 lJ ~ 'l1 :lJ iltltJfl 1 1 b .oo blJ~ ':l fid1lJ'VI'U 1 
'U 

il'l1:lJiltltJfl11 (9)0 iJ(;l~blJ~':l ~vltlJ1bi1 J1tltlfl bbr;'1::::vltl':l~'U1tJJ1fi'l1:lJ~lfl11 ~ <61 bbr;'1::::~bblJ'Uhj'(;l~~ l'U'U'U 



'1Jem1~ b~"LJ~ll'l1"LJ~mn~ l:lJ~lflll cto b'11"LJ~hlJC'l~ l~tJ~~lt.l~:iJ-deJ~lJa~1~~1lJ1~(1~~~~'UJ11"LJt.l~l~ bb&1~ fl1~ 
v v 

~~~~LJ"LJl~b~a~"LJ1LJ~bblJ"LJ1~~ 
m.m'. sn ~ b?l'W m 1fI1iIa ~ u "LJ'UVI'I1~ ~eJ fll ~1'U1J~~n"LJ t.l~ btJ"LJ b1 ~ 1 &10 tJ ~ m}fll~ tJh ~~ 1"LJ ~t-J ~ C'l t.l~ 
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