
II 

1. 'U1tiPI.f1fl1 
' 

2. 'U1'1ii'U1 

3. 'U1tl"il1ibPii't!-~ 
' "' 

' "" ~ 
4. 'J1Vl i.\?l.b'Elnv.l"il'U 

7. 'U1-:Jfi1'Jf!VJ5u 
' ~ 

8. 'U1ti'EJ(;)(ltl 
' 

11tl\11'l.Jn11'1.h::"'t~tl1::lil1 b~ti'U b~~1ti'U 2560 • 
" ' fli'\!Vi 4 I 2560 

"' d 'J'U'VI 8 -wq~.n1fl~ 2560 

w ~hun\11'U nA'U.~{IVI1~b~ti{ILVI~ 

P~~Pl'nm 

n~"ll1'U'Uvl 

~B1'U'Jtlmici'111n.:~1'U nP~'U . ..ij.:~1~L :av.:~1 'VllJtli~n1'U 
" 
i'El.:J~B1'U'Jtln1ici'111n.:~1'U nP~'U . ..ij.:~i'~b :av.:~1 'VllJ 

" ~ 

'Elitu~'VI5 ~B1'U'Jtln1i nPI'U, B1b.nm1'UVli1tl 
' " 

Ln'tl-l.lnflVl-r'V-l~ ~B1'U'Jtln1i nPI'U. B1b.hmiia.:~b :av.:~1 VilJ 
' " "' ~ 

fl'IY-l'U5 
... 0 0 

t:-J'El1'U'Jtln1i nPI'U.'El1b.f1'El'Vl1-:J~.:J 
' " 

tl'UV111t1 ~B1'U'Jtrmi nf'll'U.B1L.na1"1ltrtb1mi 
" v 0 0 ..::::lll 

t:-J'El1'U'Jtln1i nP~'U. mL.nm "l!ti.:J~1'J 
" 
~B1'U'Jtln1i nP~'U . B1L.nmm(;) 
" 

9. 'U1'1fi1'Jl.J'UVln1 tJ~'U~~ ~B1'U'Jtln1i nP~"U :a1L.nmblJbb\?l.:J 
" 

10. 'U1-:Jfi1'JtJi~m.niru fl'11a.n1fl 
~ 

11. 'U1t1Vl1Pl'n~ 

12. 'U1tln~en1 

13. 'U1'1fi1'J'El1'J~~ 

14. 'U1tlb"il~qJ 

15. 'U1-:Jfi1!'U'vl 
' 

16. 'U1'1'El'Ell.J~'U 

17. 'U1'1fi1'Jtl~t11 

18. 'U1t11"1li~ 

19.'U1ti'W'J1fl 

20 'U1'1tU"Il"ll1 

21. 'U1'1b~'El'UQ1tl 

22. 'U1tlt1Vl5'U1 
' 

24. 'U1'1fi1'J'J1fi'U1 

25.'U1t1Vll"ll 

26. 'U1'1~-rqJqJ1 

27. 'U1'1Pli'W"Il1 

29. 'U1'1fi'Jn 
' 

30. 'U1'1"1!~1.f1itU 

31. 'U1'1'U')l.lfl 

32. 'U1tlv.li)"lf-r"ll 
' 

'U1'Vlfl'J'I 

~ ~ 

Vl~.f1~'UVli 
" ~ "' ~ 

51\?l'El'U"il'UVli 
' 

~'El'lb~'U 

Vl1'U~ 1 tJ.:~ 

tl'U5~fl1 

'lh~~\?li 

" !I 0 0 ~ 

t:-J'El1'U'Jtln1'~ nPI'U. 'El1b.f1'El(;)'Eltlfl~bn(;) 
" 
~B1'U'Jtln1i nPI'U. B1b.na61"Utl1\?l'El.:J 
" 11 0 0 I 

t:-J'El1'U'Jtln1i nP~'U . 'El1L.nmbl.l'El'El'U 
" 
~B1'U'Jt1n1i nP~'U.B1b.nv~1-:J 
" 

!.1 0 0 I 

t:-J'El1'U'Jtln1i nPI'U. 'El1b.f1'El(;)'Elti'Vlfl'El 
" 
~B1'U'Jtln1i nP~'U . B1b.nmblJ'J1-:J 
" il 0 0 .::::,1 

t:-J'El1'U'Jtln1i nPI'U. 'El1b.f1'Elfl1i.n 
" 
~B1'U'Jtln1i nPI'U . el1b.f1'El6i'Un1bb Y-l'l 
" Vo o -
t:-J'El1'U'Jtln1i nP~'U.mb.nmbl.li~ 
" ... 0 0 

t:-J'El1'U'Jtl mi nPI'U. mb.na"ila~Vl'El.:J 
" 
(in.) ~B1'U'Jtrmi nP~'U. rl1b.nanfltr1ru11'll"U1 

" 
(in .) ~B1'U'Jtln1i nP~'U.B1b.nm1v.:~bb'Vl.:J 

" 
(in) ~B1'U'Jtln1i nPI'U.B1b.f1'Elfl~biJ.:~ 

" 
(in) ~B1'U'Jtln1i nP~'U. B1b.f1'El(;)'Eltlb~1 

" tJ 0 0 I 

(in) t:-J'El1'U'Jtln1i nP~'U.mb.nmb&J'El1tl 
" 

(bbVl'U) ~B1'U'Jt1n1i nPI'UB1b.nmblJbb~&J 
" 

(bbVl'U) ~B1'U'Jtln11 nPI'U . B1b.f1'ElY-l~1'J 
" 

11 n..ij(;) n1i.:J1'UoX'J 1 tJ<IJ1'U1qJn1ioW bPI't!-

11n1"1!1n1i~n'ti-1'111'U1qJn1ioWbPI'tt 



-2-

t~1VA.nn~ A~A'n~n N'a1t~1vm~~hun-:nu nAu.~.:rJ~P~L~v-:~1'VI~ th::o1t~~tl~::'till mh'"HU~P~n1'J . ~ . 
th~"ll:Wbbfl~b~:w~1b ihm11tJ1~"ll:wm:w1::b-dvu1TJ~ ~.:J~v 1 ud . . . 

u1vA.nm A~A'nm N'a1t~1vm~~hun-nu nAu.~-:~1'~P~b~v-:~1'VI~ tl~::o1t~~tl~::'till bb~.:J1~~ . ~ . 
tJ"J::"ll:w'Vl11'1J~.:Jd • 

1.1 b~v.:ibb~.:i'l1nm~tl~::'ti11~1'VI'iJ1~1t~~1'tin1~tl~:::ij1~.:!'VI1'1P1 b ~v.:~1 'VI:U • 
t~1.:~iiu1 n~'ti1t~t~l1 ~eJ.:JNel1'-11Vn1~~hun.:~1t~ nAu.~.:~1'1'1b~V.:JL'VI:U bb~.:Jl1 

~ 

-:v1nm1b oU1~1:wtJ1~"ll:w~1Vl'iJ1~1'U11"lln11'\J1~1il1~-:JVl1~P~b ~v.:J 1 Vlll N'1111"llm1~-:JVl1~P~b ~v.:J 1 Vl1i1~b i1'UJ1 . " 
L~eJ.:J m1tJi)'IJ~1 ~~ n n~Vl:w 1 v-J1~1 v b~e:J.:J m1611:W'Vl:W1 n n'UtJ eJfl Lbfl ~ n11 fl11'1 L ~:w-rr~P~D 1 J1 EJ"IleJ.:JoU111"ll n11 

b ~11~Vl1 n bfll'ln'Jru n11~'1J ~:w-:v~m 'Vl~'Vl1-:Jl'i!EJ~.:J"IJeJ 1 ~tJi)~IP11:W n~Vl:W1 EJ~1 v 
b~eJ.:Jn11vl11'1eJ n 1~~'U'Vl1"1leJ.:J~.:JVl11'1 L ~EJ.:J 1 Vlll ~rJ111"ll n111~ bb~.:J11-:v~~eJ.:J1eJ 1 ~ 

" :WVl11'11'Vlmb~.:Jne:J'UrJ16'11Vl-r'U~.:JVl11'1b~EJ.:J1 Vlll-:v~ 1 mi~P~e:Jn 1~~'U'Vl1"lli11'111'1 b~el.:J'l1ni'J~P~eJn 1~ 26 "lJUI'I Lde:J 

1~-ru bb~.:J'",h-:u~ 1 i~P~e:Jn 1~"llii~P~1~P~:weJu 1 ~~w.J'U1tliimL 1-:J.:J1'Ubbfl~~w.JU1"ll:W"llU 1 tJveJmL 'IJ'Ubbfl~eJ'IJ'J:W 1 ~m1:w~ . " 
u1vA.nm A~Anl'l1 Nel1t~1Vn1~~111n.:~1t~ nA'U.~.:J1'~P~b~V.:JL'VI:U th::G1t~~ . ~ . 

th::'till mh1(i.:Jb~e:J.:J~.:Jn~T';d1 ~e:J.:Jm11 ~~e:J.:J61:WI'IU1~"ll1"ll'U'Vlmbvi.:Jb tl'UI"''U~~-:v~ 1 ~fl11:W~bbfl~61eJ'Ub~eJ.:J 
~ , , '\1 cu 

n11vl11'1eJn 1~~'U'Vl1bbfl ~61e:J'Ubbn'UtJ1"ll11U1'U b 'li'U U1~51'Un~:wbbllU1'U 6'11Vi-ru~P~e:Jn 1~tJ"J~Iil1~-:JVl11'1 • 
b ~V.:J 1 Vl1i~e:JI'Ie:Jn'Vle:J.:Jm11 fl11Vl1fl11 tltlne:J'IJ'J:Wb~e:J.:Jm"Jvi1~P~e:Jn 1~~'U'Vl1"lliii'I~P~e:Jn'Vle:J.:Jm11 b~eJ-:v~ 1~t111 tJ 

" 
bt:.Jv bb~'J"l ~flu 1 'U"ll:W"ll'U~e:J 1 tJ bbfi~Vl1n611:w11tlfi.:J 1 tJ(i.:J'J~~'IJ~1'Uft 1~n-:v~btl'Ub~e:J.:J~~ ' . 

0.1 .Q ff 1/0 0 I d Cil Q.J I 

t~1.:JW"!1"!11 'Vl::.nllt~'Vl~ ~Hl1t~1Vn1~ nAt~. e11 bileJlileJli'VleJ.:J nfl11mb 1eJ.:JI'I.:Jnf!11 
~ ~ 

rJ1"1Jru~d~w.J'U1"ll:W"IJ'U 1~~~'~ b~ eJ n ~1 bb 'Vl'U bbllu 1'U b <U'1:w1 e:J'IJ 1:Wn11vl11'1e:J n 1~~'U'Vl1~~-:J'Vl11'1 b ~EJ.:J 1 Vlll a1 b.n eJ 
' 

ft~ 10 fl'U 

II 
'W~11 

t~1VA.nn~ A~An~n Nel1t~1Vn11~111n-:~1t~ nAu.~.:~1'~P~b~v.:~1'VI:U tJ~::o1u~ . ~ 

tl~::"!111 bb~.:J11 1'U~ s ~n~.n1fl:W 2560 ~1111"lln11~-:JVl1~P~b~V.:J1Vlll-:v~b~'U'Vl1-:J1tJ l"'l"'"ll.U1'Utl11wu 
' "I " 

a1 b.fle:J~~11 b ~e:JIP111'1 b~ v:w n11~ 1'1 n11 ~ n~1 b ~e:J~w.J'U1fl ru.n1~~1 ~PJ1 'U~'U.ffifl"J.:J n11~w.J'U1 bn~~PJ1~'U~61-:J 
' " 

m:w~1~11"ll~1~~'~v v1le1'U ~ 1'U ~.:J b u'U~'J~ 11"ll~1~"1Jv.:J61m~-:v~'J~'U1-:J b ~1~~n ~ ~1::u'J:w11:'Bii'U1t~ 1 'U 

~1~'1J1'Vl61:Wb~-:v~1~ b~1eJ~~1~"llm~~ 9 tJd:Ut:.J~.:J1'Ubtl'U1tJu11:w:u1n~'U 1m ~"ll11U1'U?I111-:u111 'UV11iu1'U 
" " " 

"IJeJ.:J\Pl'U b v.:J :U1~e1~ hu 1-:JG'I1Vl-ru ~ e:1:w~~1 bb uuu11:w"lJ1~ 1~P~v m16'1111 -:v'lh bb~ ~vh bbt:.J'U~H bb~ ~ m1t11 

"ll11U1'U:W1b~V'U~b~eJ.:Jm1'Vlv~1m'li1bbuu 1 u11ru 1~P~v~1b u'Um1~1:wnu:w'Vl11'VlEJ1~v b'Vlfl1 'U 1fl ~11"ll:W.:Jflfl 
" 

~1'U'U1 vl1m1~n~1~1mv 1 'IJ11tubbf!~61e:JU"ll11U1'U 1 ~vl1 b tJu~1e:J~1-:J 1~bb~1 bflEJtJ1t:.J~.:J1'U 1 tJ bb611'1-:J~I"''U~ 
" tJ1~"ll:w 1 u b 'Vlfl'IJ1-:J'U1 :Ue.J61'U h b tl'U lil1'U1'U:W1 n 11'1 mu~1~"ll11 ~1-:J"ll1~~i'Je:Je:J bl'lv1i.:Jv11 b U'U lil1'U1U:W1 n bb~11l . " . 

611:W11t1vl11 m~b~11~Ltl'U.:J1'Uvh .rniimbf!::vh~1ViieJ~.:J~eJ.:J 1 oifb 1m 1 'Un11vl1:W1 n 'UeJn-:v1nd 1 'UVlllU1'Un 
" 

ff .:Ji'J n 1 bb '\"J Lb~ ~~ n 1 Vl'U ~~ -:v ~ ~ eJ~ t11:w 1 bb tJ 11tl n'U ~ eJ 1 tJ an b~eJ~~1~ ~'IJ n11~'U"ll:W ~ eJ b~eJ~ n111 .if 
" " 

m~'IJ1'Un11bb'IJ'IJ STEM ~.:J611:W11tltJ11 tJ1 m 'Un11'Vllfl'ln11:W~~n~111~btl'UeJ~1-:J~b~11~n'J~'IJ1'Un11 
~el:W~1b tl'Un'J~'IJ1'Un11~b~EJ1oUe:J.:Jrl'IJ STEM n'J~'Vl11-:Jl'VlEJ11"11611Pl1bb~~ b 'Vlfl1 'U 1fl~i1Vl'U1EJ.:J1'UV!U~ 
b~vn-J1 ~'U~U1~611'U.:J1'Un"J~'Vl11-:J1'Vlmi"'161~PJ1bb~~b'Vlfl1 'U 1~ ~.fl1fl~~ 1 bb vi~ :Um!1~-rru bfl~eJ'U~~fl:Wbb~~ 
"ll:W"ll'U ~1 v n'J~'IJ'J'U n11'Vl1-:Jl'Vl EJ11"11611Pl1bbft ~ b 'Vlfl1 'U 1fl ~ lTin11~ e:J~1:W rl'IJV!1J1 EJ.:J1'U11"ll n11"1Jel.:J~ .:J'Vl11'1 , 



- 3 -

bb~ne!.:~ 1 tJhJC)-:~'1llJ'1l'WEl~1-:!bb Vf~~-:1 ~.:~ 1~tJ~~~1'W-:!1'Wn\JG'I1'11fWl'W flPl'W. ~.:~vt1~b ~fN 1 vtl.J b ~Elb ~El.:Jflf111lJ1 ' ~ 

vm1'VIc.nm~~~bb~~b'VIfl1 'W 1~~b·ih~'1llJ'1l'WEl~1-:Jbb vr~~\1 -
~ ' 

1.3 flT~i~':i'J'iiJ~El'Ub~e:J.:In1':i~'IJ uru;i bb~~~~~'iiJ1flvt't.bf.l~':i'J'iiJ~e:J'U.n1f.lb'IJ 6l1'11fl.:i1'1J flA'IJ . ., ' 
'W1f.IA.flfl':i A~An~1 ~el1'1J'Jf.ln1':i6l1'11M1'1J f1A'W.:5'.:~1~b;;f.l.:lbvt~ tl':i~51'1J~ 

' " 
tl':i~"HlJ bb~\111 ~1nm':i~vtt11CJ~':i1~~m.J.n1CJb'W ~1'l1n\11'W nP~'U . Hi'b.rr1~':i1~~~wnlJb~a\lm':ib~'Uuru~ 

• v 

bb~~~~~ '1le.J\1~1'11n\11'U f1Pl'U. ~\lvt1~b~CJ\11 vtl.l ':i~vt11\11'U~ 13-17 i1'U1fl:W 2560 1~CJ1Ji'~:w~':i1~vt~mn'U , , -
fl1':ib un~1m~t~-ua\ltl\lutl':i~:w1ru 2559 bb~~ 1Ji'bb~\11 ~'VI':i1u1 'Ufl1':itl':i~'1l:wfl.f\1~~1'Ubb~11'U~-um ~lJb~:w , 
~1fl11CJ\11'Ut:-J~n1':i~':i1~~a'U"Ua\l~':i1~~a'U.fl1CJ 1 'U 1Ji' bb~\1~1 b VI~ bb~~t:-J~fl1~'VI'U116'11'11fl\11'U flPl'U. ~\lvt1~ • 
b~CJ\11 vtl.l1l.l1Ji'~~ 1 ~ij f11':i~a'U'VI1'U f11':itli)u~\11'U"l!a\l b~1vtU1~f11':ib~'U u qj~ bb~~~MJ~1lJ~':i~ b u CJ'U 

n1vt'U~ 11 ':i1lJ~\I b~1vtU1~~tli)u~\11'U"ll1~i"l11:W.rr~ b~'U 1 t~15n1':itli)u~ b~CJ1 tl'U\11'U1 'UvtU1~~1JJ-ru 
lJa'Uvt:W1CJ vh 1 ~fl1':itli)U~\11'Ubfl~fl11lJ~~~~ 1~ Fl~1~bfl~ a'U bb~~~'U~VI1':i hl'VI':i1'U11i1Fl11:W'U fl~~a\1 
aCJ1 'U~~ 1~D1\I Fl11:wun~~a\l~\ln~11~\11~1JJ-rum':ibbm -uvt~a~hb'i:lt~rn':i~a 1 ~b~~~i'U 1 tJ ~1'l!n\11'U nP~'U. 
~ ' 

~\lvti'~b~CJ\11 vt~~~vhvt'l!\l~mb~\11 ~e!u~vt1':i nPl'U. eJ1b.fla'VI':i1'U'hi1-rra~~~~1~a~ 1 ':iD1\I -ua1 ~"1i1CJ 
~ 

~':i1~~a'Ufl1tl'U~bb~ b~a\11 vt'U~e!tJ fiu~\11'U 1l.Ji1m1lJ1~1:W1':it:l?la'Utn:Wb ~1VIU1~n1':ib~'U uru~ bb~~~~~ 
"' cu ':-.J cu u " 

-ua\1~1'l1n\11'U nPl'U. ~\lvt1~b ~CJ\11 vtl.l1JJ bb~~ b~a\lm':itliJu~\11'U vt1m U'U\11'U~~a\ltJi)u~~1:w.ff'U~a'U~1:w 
':i~b uCJu~~ 1~~1:w1':im1u-r~.rr'U~a'U 1~ ~b~'UaVi~~-rr'U~a'U~a\ltJ fiu~m:w.fft~~a'U 1 ~t:ln~a\1 ~~~1lJ1':it:l~ '6.J ~ ~ 

1JJ~1m~uu~1':iu ':i':iru~i1 m':iaan b~-um 'U'Vl'l1\l~a':i1'1l m':i ~ n b~a\lfia m':ivi'161 '1!'1!1~ ~vh 1 'U'U1:w~1'11 n\11'U 

'I.J~~m~'VI':i1\l~m~n5m':i b tlt~ri61' ruru11~ CJ':i~u~atr-ru:wau eJ1'U1~ bb~ ~~1 bb vttl\l':i1:W~\Irh~\l:wau eJ1'U1~ 
\.1 llJ QJ " CIJ 

~aYf1CJ ~u ~vt1':i1l-11Jl b tl'U~~i1e11'U1~ 1 'U m':ivh61'qJ'1J1 bb~ b tl'U b Yl CJ\I~'I.Ji]u~\11'Ubb 'VI'U'I.J~~m~'VI':i1\l 
Pimn5m':i ;\1~1'l!n\11'U nPl'U. ~\lvt1~b ~CJ\11 vt~~~~a\l':i1CJ\11'Ut:-J~ fl1':i~1b u'Um':im:w.rrm~'Ua bb 'U~~1flfl1':i 
m1~~aumCJ1'U 30 1'U bU'Ub~a\l~~vtt11CJm1~~a'U.fl1CJ1'U-ua\16'11'l!n\11'U f1Pl'U .1Ji':w1~':i1~~~~1lJb~':i1~ 
~~1Ji'~~b~'U-rra~~~~1~~b':i1B1~lJa\11~b~'U b~abbm'1l1~t:lfl~a\l~a1'1.J 

~ 

1.4 'I.Jbf.I'U1Vb~e:J.:I~flb~e:J 
" 

'IJ1f.IA.flfl':i A~An~1 ~el1'1J'Jf.ln1':i6l1'11n-:~1'1J nA'IJ.:5'.:~1~b;if.l.:~bvt~ '\.h~51'1J~ . " 
'I.J':i~"HlJ bb~\111 ~1flfl1':ib-rr1au':i:wb~m'I.J':i~1~P~1~~~'1l1~1 'VICJ bb~~uruf0lru-ua\l~':i~:wvt1n,;~~m 'VICJ b~a1'U~ 

'I "QJ, 

1 ~~~.fl1Fl:W 2560 bb~~1'U1'U~ 2 ~~~.fl1Fl:W 2560 i1m':i'I.J':i~~:w~e11'U1CJf11':i6'11'11n\11'U f1Pl'U . ~\Ivt1~ 
vl1'Ub~"ll1Bfl1':i f1Pl'U.1Jl~~b~a\l~ m~a;\1~1'11f1\11'U nPl'U. ~\lvt1~ b ~CJ\11 vt~1Jl b~~CJ:Wn1':ib~a\I~:W1bb~1 ~1n 

~ ~ 

e!u~vt1':i~tn'UPlf1~11 'I.Jfi~11~~i115m':ia~1\11 ':i ()1'l11bma~lJfl1':iru~m~a:w1~11lJ'U1Fl'U 1~CJ 1~~a\lrhu\lfi\l 
~ , ~ 

bfl~a\1 bb 'U'U~ m~a b ~a 1:w b ~i'Wb U~e:J\1 bb~ be:J1fl1~'U1'U fl1':i.rr'U~a'U"UB\I~ flb~am1 m 'Wfl1':i~11\lfl'Um ~i11'11CJ 
~ ~ 

1.5 b~a.:~m':iAfl~1~.:!1'Wb~f.l1n'Um':iAn~1'VI1.:ib~an'!la.:~tli[~n':i~'VI':i1.:!An~15m':ibb~~flru~ 
" 

'IJ1f.IA.flfl':i A~An~1 ~el1'1J'Jf.ln1':i6l1'11n-:~1'1J nA'IJ.:5'.:~1~b;if.l.:~b'Vl~ tl':i~51'1J~ . " 
tl':i~"HlJ bb ~ \111tl ~~ m~'VI ':i1\1Pl m~n5m':i bb~ ~ Fl ru~ ~~lJ1~ ~ ~1:W\11'U f11':iPl n~1'V11\I b~ a n1 'U~'U~~\Ivt1 ~ • 
b~CJ\11vtl.l i1n1vt'U~fl1':i'I.J':i~'1l:wbb~~m':iPin~1~\11'U ~\1~ ' ~ 

1'U~ 11 ~~~.fl1Fl:W 2560 Fltu~~1n6'11'11n'U1CJu1mb~~~'VIuP11~~~b~'U'VI1\Ifi\l 

1't1~ 12 ~~~mfl:w 2560 "1l1\lb.rr1Flru~-ua\16'11'11n'U1CJu1mb~~~'VIuP11i:f~{bb~~ 
e!~a-d11~~ 1 tJ~\11'Ub~ CJ1n'Un1':i~~fl1':iPlfl~16'11Vl~'Ue!i:f\IB1CJ ru el1b.na61''Uth~a\l bb~~flPl'U . el1b.fla'Vl1\l~\l 
\J 'U cucu , 

I I q 0 V 

'1l1\I'U1CJ~\11'U'VI flPl'U. B1b.flai:f'U'VI':i1CJ 
~ 



1u~ 13 'l"l'J~.fl11'11l 2560 'li1\lbotl1Pfn~1~\11'Un1'iPin~1'Vl1\lb~vn1uv1'u~ 
ellb.flB ~'Ufhbb'l"l\1 'li1\lthEJPfn~11'1\11'U"lJB\I ni"l'U.1'Ub~B\I PLCbbrt~ STEM+C ru ni"l'U.~1'Urt'Vf1EJEJ1 (11'1 

'U 

i"l~~'l"l'i'iru) B1b.nmiiv\lb :UEJ\11 'Vfll 
' 

1u~ 14 'l"lfl~.fl11'11l 2560 Pin~11'1\11'U~B\1~1ll'lbfl~B'U~1u~JJr~11'1 bbrt~i"l'UEJ 
.. , "' It \J 

b~EJ'U~'Vf~m.J-r"l!ru1"UB\Ibi"l'i~;ifl"il'l"lm ~EJ\1 ru eJ1b.nmiiv\lb :UEJ\11 'Vfll 
'U "' .. 

1~~1'lb~JJ~CJ1l'in H 3 rl'U'I"l~B1l'l"lUn\11'U~'U'imbrt~fl'U'th~"<il1'in1 ~vl1'V!U\I~B"UB 1-tl 

'in ni"lu.biiv\lb:UCJ\11'Vfll 1 rl'U'I"l~Bll'l"lUn\11'U~'U'in 

'U1'1~11tl,-::.n1.n'iru f11lv.m~ ~ei1'U1f.Jn1'i nf1'U.B1bflvl'lvv~::bnl'l bb:il\111 
'U 

1u~ s 'l"jn~mflll 2560 b1rt1 13.00 u. btlutli'u1tJ:u~nm'i1.h~"ll1lfl'ib~m~JJ~CJ1l\11'U1w;11u~-rut:il'l"llv'U 
"I ' " 

;\lfl'i~"il~ b oU1~11ltl 'i::"llll~B fl'ier~.h'U n1'iB'U'i1l fl'i lm\1 n1'i PLC "lle:J\1 bbl'i r~:: el1 b.flv b ~v"il:: b\Jl~ CJ1ln1'i 
'\.1 'I CU'\.1 \.1 

U1b~'Um~v\l PLC bbrt~ STEM+C ll'lCJU1b~'UEl'iUbb'U'Un1'i~l'ltJ'Vl'i'ii"ln1'i~btl'U Best practice "UEJ\Ibbl'irt:: 
'U 

l61l'U tJ'Vl'i'iPln1'ib~CJ1tl'Un1'i~~m'iPin~1bb'U'U Stem G11'Vf-r'Um'il11b~'UEJm::'U1'Un1'i PLC 1~fl'i ni"l'U. 
'U 

~1'Urt111~::VfEJ'Ue.Jrt~'l"l5~1~"il1nm'iboU1 lfl'i\ln1'i PLC ~1'Un1'iU1b~'UEJm::'U1J.Jn1'i Stem n1'Vf'UI'l1 ~ 
' ' .::.1 I .t:::il il c!ll .r::::r. 

w CJ1l"ll1l nr~11 m"ll'l"l n 1'i ~ EJ \1 r11 v bfl'iEJ\1 b \I'U 
' 

1.6 n1'i6f-11 b~~1Jn1'i~'Vf'IJ-IIi'iv bb~Zn1'i~'U~1'i.fl1"M11 'VlV"Uv-IIFI'U'U'U~'U~~'I 
'U 'U 

'U1Vf1.fln'i f1'i~n~1 ~el1'U1Vn1'i~h'IJno~~1'U nf1'U.:5'-111'1'lb~V-IIL'VflJ tl'iZll1'U~ 
• 'U 

tl'i::"'11Jbb:il-:d11 ui'u~ 5 'l"jn~.n11'11l 2560 1 unT~tJ'i::"llllfl'i"UEJ\1 ni"lu. eJ1b.flEJEJ1lnEJv1~ffiEJm~'l"l~flCJnu • .., , cu " , 

fl'j 1"11"1"1!. "UEJ\1 ni"l'U. m.JnEJCJ 11"il~vl1El~1\l h1 ~fl'U'U'UY1'U~~\1~11J1'j(l~EJ~1'j.fl1~11 'VlCJ 1~ ~'U b tiEJ\l"iJ1n 
'U 'U 

'l"l'i~'i1"1!~1~"UEJ\1~1J b~:U'I"l 'i~ b 'Vl'l"l-r~JJu 'i1"1l~ 1'11"1 ~ v 111'\.J 'i1l'i1"1l n111~ 1~'Vl'i \l-rui.:J11iifl'U "<5 1'U1'U111n~ tJ\Illl ' . 
~1111'in~EJ~1'i.fl1~11 'VlCJ 1~ ~\11~~1biJ'Um'iPin~1'Vf1oUEJ~'itJ11m'ivh 1 ~fl'U'I"ll'l.fl1~11 'VlCJ 1~m'i'l"ll'lb~EJ\l 

• 'U 'U 

EJ~ h1~u1\l b'liu b~EJ\Im'i~~n~1\lmv b~EJ\1 b\l'Wv1mr~ b~EJ\lm'ib~u "il1mlu 1 tJnEJI'lEJ\lf'i'm11l~"lJEJ\jfl'j~n 
'U 'U 'U 

e.Jrl\l1'U~iifl111J~~~11J1'j(l~EJ'U 1~~:-Jr\~ b ~Ell tJ ci1CJ'Vl'El\9lf\111Jn ~fl'jfl'tJ~'U 1~'Vl'i1'U bbrt::tJ nu~ mll bbrl:: 1~"UEJ cu \1 'U d.J 

m11J~11liiEJfl'j ~"1!1'1. 'li1vG11'i1"iJ111 u'Vfllu1'Ubbrt::'Vfllu1u~EJ~'jEJ'\J., b.:Jb~vu "UEJ\l ~'l"l;i . iiflu~1ll~'Vfu\l~EJ 
" cu 'U 'U I ct.8 cu 

bbrt~~'l"l\9l.fl1~11 'Vlv1ll1~~1'1'Ubbrt~"UEJ1 ~'li1CJ~EJ'U"Uru::dEJ~1 'U~'U~EJ'Um'iG11'i1"il G11V1-ru 1"11"1"1!. ~'U., 1 ~m 
'U 'U I " 

i.'l1'i1"il111 u'V!llu1uner~~EJ~1'j .n1~11 'Vlv 1ll1~~1'1'U b~EJii m'i~l'lm'i b~ vu m'i~EJu1 ~uuVin-J1 ~EJu 
'U 'U 

El~ 1 'jtJ1\l ~El'U 1 mfl'j b~EJ1 VI~ ll'lCJ 1 ~ii'Vf~n;i1'tJn1'j~EJ'Ubbrt~"il~'l"ll'ltl'UI'l'iBnl'l~\l1 'Un1'itl'i::"/l1JI'J'ji'J~\li'IEJ1 tJ 
dJI \J 'U , 'U 

1u 5 b:l.l"M1V'U 2560 

1J~~U'iZ"'11J -r'U'itl\l'i1CJ\l1'Un1Tlh::"ll1J . ' 

'i::bUV'U111Z~ 3 b~vo~~i'iub-dvo~~ 
3.Lm,-tJ,-::bn'U~~m,-tJ~u~o~~1'Uow'l!no~~1u'i1"11m'i 

'U1Vf1flm fl'i~nm ~el1'U1Vn1'i~1'11no~~1'U nf1u.:5'o~~1~b~V-!ILVill tl'i:!ll1'U~ 
• 'U 

tl'iZ'q:l.lbb :il.:J'Jl m'i'\J'i:: biJ'Ue.Jrt n1'~'\J[ju1i.:J1'U'I"l'l! n\l1'U'i1"1l m'i "il 1 n m'i'\J 'i:: biJ'U nPl'U. rl1 b.fl EJ'I"l'U'U tlJ'VI1'VI~EJ 

EJ'I.J~'i'il'lb~EJ.:J1\91u1\l • 
Q Q.l .:::a, 1/0 0 + I I 

'U1Vb"il'HU G'i'i:l.l'Urul>f1~ ~v1'U1Vfl1'i nf1'U.v1b.flvm.me~v nr~1111 "UEJ"lleJ'UAru 
Ql Ql ~ 'I 

~rl1u1vm'iG11un.:J1u ni"lu. ~\I'Vfll'lb :Uv.:J1 'VIllm~llEJ'U'Vflnv 1m '\Jbtluflru~ m'illm'i 1 um'i'\J'i~bilu 1 uA~\ld 
vh 1m~ b~vui\11'U'VIrt1v EJ~1\l bbrt::v'h 1 ~'l"lu n\11'U'i1"1lm'i 1~~u ~1 flru:: m'ill m'i~ b oU'1'\J'i~ bilu n1~'1"l v1m11 



- 5 -

'U1.:J6t11ll';i1~V 'V'lt~.:J:5''U'Vl~ ~el1'U1~n1';i nA'l.l.el11.fllle.I1.:J mhri1 
'II 

1. bb 'IJ'IJU~~ biJ'U~1.rl:wm 'j"'lh~ biJ'lJfl'j" nPl'U. 1>h'Ufl m \IIP11:U~1:ff11'm~hb 'IJ'IJ 
'II 

'\.J'j"~ biJ'Wfl~ P~P~·1L ~1:ff1'~rieJ'W.rr1\l hJ~~-:ui'u m'j"'\.Ji)tm,:n'W b -d'W ri1fl~ bb 'W'W nu bnrusn1116'1B~fl~B\I n'W 

2. fl'j"111i1m1m.rr1 h 1 'Wbnrueiim~'\.J~~biJ'W'Vl~eJ~1:ff1~b tieJ\II\11n 1111~Pim~11 ~~ 
'II 

bb~'\.J'j"~ biJ'W~'WbeJ\11il1n n1'j"vh~1:Ufl'W~'W 1116'11:U1'j"tm5u1tJ 1~ bbfi ~ 111i1'Vl~ mi1'W~eJ\I~BtJ 
"" 

3. 'Vl~mi1'W~eJ\J'j"eJtJ'1JeJ\Ifl'j" P~Pl"U . bb 'Vl'IJI\1~ 111ffi ~flru~m~:um~ 1~~'Vl~eJ~~11\16'1eJ'IJ 
"" 'II 'II 

~'J'W 1 'Vlqjb U'W\11'Wbfl~eJ"tl1tJ:U1n n11\11'W 1 'W'U'Vl'U1'Vl'Vl111~'1lm~'Wbel'l 111ffifl'j"\l n1'j"~eJ\I-ru 111i1 n1'j"'j"1 tJ\11'We.J fi 

m~'\.Ji]u'1l\11'W 

4.1:W1~vh m:wu'Vlu 1'Vl'Vlti 1~~1~-ru:ueJu'Vl:u1 tJ b 'li'W b tJ'Ufl~ P~P~"U . bb~vh'Vlti1~ 

5.Best Practice 111i1 b~'j"1~ 1111~'\.Ji)u'1l\11'W~1:U'Vlti1~ 
6. ~1:ff1~m'j"~\l b?l~:um'j"~'Vl'u\I~B 111i11m1~fl~bb 'W'W1 'W~1:ff1~db ~'j"1~bnrusn 

'II 

tl1'Vl'U~l1~eJ\1~1'Wn1'j"'\.J'j"~ biJ'W ~\I'\.J~~biJ'Wm:wbnru4i'1leJ\I nPl'W . f!ru~m'j":u n1'j"~1 '\.J'\.J~~biJ'W~B\11~-rum~ 
bb~ \1 ~\I bb~ fl 'j" b U'W~U 'j"~ biJ'U b eJ \ll1 ~ 1'W 

'II 'II 

'l.l1~ih16t V!6l1b~'U ~el1'U1~n1';i nA'l.l.eJ11.flllbb11~11 mh111 m111'Y11fl11:Ub-rr1h 
'II 'II 

b~ tJ'Jtl'Ubb 'IJ'IJU'j"~W'W 1 ~~ 'Y111 ~6'11:U1'j"t1'Vl1'Vl~ n\J1'W:U11 ~flru~m'j":um~'\.J~~UJ'W 1~ 1~mo~1~fl'j" P~Pl"U. 
"" 'II 

'U1.:J6t1111'l.!Vin1 '\.J~'U~:: ~ehu1~n1~ nAu. ei1 bflmb:W bb~.:J mh111 
'II 'II 

mm6'116'1~fl'j"~'t.J~vi'1 1 '\.J bn ru4i~~eJ\IU1beJ1e.Jfi\11'W'1JeJ\Ifl'j" nP~'W . ~1'1Jfi:U1'j"'J:Un'W'IJ1\Ifl'W 1:W1~'Yl11\l~\l b~eJ\1 
'II 'II 

Best Practice fl'j"eJ16'f16'1~fl'j"~'W~vi'1 1 '\.J f11:W~111\l~beJ1eJ~ bmbU'W Best Practice b~'j"1::1 'Wfl11:UI\l~\lfleJ 
'II 'II 

'Y11\11'W 1 u6hun\11'W 'Y111 ~i1'llqJ'Vl1b~B\Im'j" 1 ~fl~bb u'U 

'U1\16t116t'V15il :5'u11il'W1~ ~ei1u1~n1~ nAti.eJ1b.nm~~\1~11 mh111 1\11nm'j" 
• 'II 

'\.J'j"~biJ'W 1~~:u~~'W~m nPl'W . ~1'\Jfi tl'Ufl~eJ16'116'1~fl'j"~'W~yj'1 1 u111riBtJi1'lJru'Vl1 n~:u~i1'llru'Vl1flelfl~ P1P1"11 . 
, \1 \1 '\J QJ , v \1 

b~'j"1~~1\11meJn6'f1'j"1:Wi1bBn6'11~1 ~~~m .rr11 '\.J~~'W~f11:Wi1B~ 1 'j"1 ~~~'1111~1\1~ 1 ~fl~bb 'W'WB~1\11 'j" bbfi~V\11:W 
\1 \1 'U \I 'U 

6'11:U1~t16'f'j"'\.Jfl~bb 'W'W 1~ 
' 

11~ ~.~.bt~n~1il'll bm~t11mw1i'~v ~ei1u1~n1~ nA'LI.eJ1b.nmiiB..:~b~~..:~1'Vl:W n~11 
' 'II 

11 -rrmr\1 Ln~~~ufieJ ~1:ff1~~b tJ'U~'J n1'Vl'W~~n~m~:um'j"'Yl1\11'W'1leJ\Ifl'j" fiB ~BtJfl~'1leJ\I~i1~'Vl5b .rr16'1B'U • I 'II 'II 

~nn1'V!u~ 1 ~b uubn rusnm'j"'\.J~~ biJu 'Y111 ~:ueJ\1 b ~'W11e.Jfl61:w'l'Vl~'Vl1\l m'j"Pimnn1'Vl'W~~d tJ er~ 'j"1 m'j" b .rr16'1eJ'U 

1111~ 1116'11:U1 'j"tJU1:U11-ti1 'W m~'\.J 'j":: biJ'W 1~ i1~\l~th~'W"11:U~1'Vl-ru fl'j" nP~'W . ~1'1JmL11'Vl1 nP~'W . eJ1bfl eJ 
'II 

bb11BB'W ~\li1e.Jfl 61:wn'Vl~~ bb~ n~ 1\11\11 nfl'j" nP~'W . ~1'\Jfi~~'W fiB ~'W~B ~'IA1'11nmb~i1~1'W1'WtJnPi mn:u1 n •I 'II '~~ 

bbfi~t!nPim~nn:w1~'1Jn~:u b U'U~1'W'J'W:U1n 1m .ffm~'IJ'J'Wn1~'1Jel \l PLC b -rr1m1 m 'Wn1~~~n1~b~tJ't.Jn1'j"6'feJ'W 
' 

vh 1 ~t!nPin'loJ1:U1~'1Jn~:ubtJ'W~1'W'J'W:U1n bbfi~6'11:U1'j"m..h b?I'WB 1 'Wm'j"'\.J~~biJ'W 1~B~1\I~ 6'11:U1'j"tJU1:U1b U'W 
' 

Best Practice 1~b U'Wbb'IJ'IJB~1\I~~~Bmn 1 ~Fl~Fl'W~'W 1~b ~'Wb U'W~'JeJ~1\I~~~eJ 1 '\.J bbfl::am~eJ\IfleJFl11:U 
'II 

b .rr1 l<iJ b~B'I Best Practice Flfil~bfl~eJ'Wb .rr111il11~\I~~'WbeJ\Ifl~11'Y11~~6'1~~\I b~eJ\Idi1mf1'\.J~~nm.J'VlfiltJ 
- ' 

B~1\l~\lfl'j"~'J'W 1 'Vlru1111~'Y11m~Pin'loJ1 b ~B 1 ~bfl~Fl11:U b .rr111\l~t1n~B\I ~B11m~'\.J~:: biJ'W 1 'Wfl~\ldb U'Wb~eJ\1~ 
'II v 'II 



bb~{;) e:J.:J b ~~ b~~ 1 'WU~~ b~'WVI1 n'VfU'.h hJilf:.J~N1'W {;) e:J.:J L ~.:J b~~ L~~ LL(I~ tl1 n\J ~V1~1~ L yje:J n1~'th~ Lii'W 1 'W~fl't.J~ 
2 ~~~~.:J~'WLL(I~L.U11~~1n~'W11{;)e:J.:Jvl1-:J1'Wm.:Jm~"'1:ff1V~ 

Q,/ d 1/0 0 I I I II Q.l d 
'W1~a'W'lJ'VI 'lJ1VI"'N ~fl1'lJ1tln1~ flfil'lJ.e:l1bflflV1e:ltJVI"e:l fl(l1111 "1Je:Ja.:Jbfl(J]'VJ'W't.J 

• '1.1 

L~e:J.:J"'1~1V11 'WLL't.Juth~Lii'W't.J1-:JoUe:J hJ1~ ~"1l1run1~\l hG11VI-rufl~~ih1nPin~1~1'W1'Wmn m~~~iifl~LL 'W'W 
"' " 

1'W~1'Wd~1E.J L'W~1~(11LmLnru.n 40 fl'W~1LD'W"'1~\ILL~ ni'l'W. ~1't.J"~ii'li'nPin~1~1'W1'W~1n .n1~~n~LL"~ 
1"111~-r't.J ~~"1Je:J't.Jii~1 fl fll1fl~~ii~1'W1'W'Ii' fl Pl fl~1tJ e:J E.J Lb~VI1 fl~ 1'W1'W~\ oU1a e:J't.JtJ e:J E.J ~ ~vl11 m~fl~ Lb 'W'WtJ e:J E.J 

" " 
~e:J 1 'I.Jfl~n~~VI1'1i'nPi n~1L vh~ Lnru.nn1VI'W~ hJ~1 L tJ'W{;)e:J.:JVI1'1i'nPin~11 ~mm 'W~1~ hJiifl~LL 'W'W m~~'~~" 

" 
1 ~~1'W1'W'Ii'nPin~1(1VJ(I\11~ 

.c::J1 ,:!. 1/0 0 et I I d 
'lJ1 ~a11tJ ~tl1 1~'Hl.l n'VI5 ~fl1'lJ1tl n 1-a n fl'U. e:11 bfl e:J a1-a.n nm111 L ~e:J\Ifl ~ 

"I '1.1 " 

ma1a~fl~~'W ~~1 1 '\J bb 't.J't.JU~~ Lii'W1~ bte:J~ e:J m~'\J nu~ .:J1'W"1Je:J\Ifl~ vh 1 m~fl~ bb 'W'WtJ e:JE.J b 'W~1~fl~ 
:u " " 

ma1a~fl~~'W~~1 1 '\J iii11~~n~~-ru~V~"Ile:J't.J1 'WG11'1i'n.:J1'W"1le:J\I ni'l'W. -ehLi1e:J m~1 ~fl~ LL 'W'WL tJ'W1 u1~mn 
LL't.J't.J'\J~~Liiwi'u Lflru6¥11~ae:J~fliKe:J.:Jn'W ~\11 ~tJ1Le:J1\11'W1 'WG11'li'n\11'W~1L tJ'W Best Practice "1lma'We:J 1 ~ 

G11'1i'n\11'W nfl'W. ~\1VIl~L"IJE.J.:J1 Vl~1~ ~m1~~L~e:J\I Best Practice n't.lfl~tle:J'W~~~iim~'\J~~Lii'Wfl#\l~e:J 1'\.J 
" " 

-;h~ ~.IPl.Lvn'Vlli!U Ln~~n"'VI~Ylfi ~eJ1'lJ1tJn1~ nfl'W.eJ1L.nmiiv~L1it~~1VI~ mh1 
• '1.1 

11 Best Practice "1Je:J.:Jfl~ fli'l'W. ~1't.J(I bb(l~ fl~ma1~~fl~~'W~~1 1 '\J r;i'e:J\Iiifl11~bb\Plfl~1\ln'W E.Jfl"'1e:J~1\I 
" " 

Best Practice "1Je:J\Ifl~ma1a~fl~~'W~~11'\J"1le:J\I ni'l'W.B1Lfle:JV~e:JE.Ja~LnV~ ~a1~1~t~111La'Wm~e:J\I Best 
" 

Practice 1~~ L~e:J\I.:J1'W m~L~'W Lb(l ~~aV~ ~.:Ja1~1~t11Ple:J't.J h'VI ~ "'1 -~1 ~ 1~ 1~ E.Jii n1~ Lba~\I.&'W\Ple:J'Wn1 ~ 
' 

'\Ji]u1i\11'W 1 'W m~bbflU t!JVI1~vl11 ~u t!JVI1 bb(l~oUe:J~~'V'j(\1~(1 ~(I.:] 1~e:J ~1-:J~1fl b~e:J\1"1Je:J\I n1'aU ';j~ Lii'Wii"li1-:J b 1(11 

~~~~~n~m~~ 1 ~LLiK1La~~~e:J 1 tJ(l'1~~nm~'\J~~Lii'WLa'We:J 1 ~G11'1i'm1'W nfl'W. ~.:JVIi'V~ L "IJE.J\11 wJ"Ii1 E.Je:Je:Jn LL uu 

11fl1~e:Je:J n 1 '\J'\J ~~ Lii'W"Ii1\l L 1m 1 VI'WLL(I~V~m1~ LLIPln~1-:J"1Je:J\I~'W~'\J n~ LL"~~'W~a.:J11~~ii~'\J LL 't.J't.J"1le:J.:Jm~ 
" " " '\J~~Lii'Wbb 't.J't.J 1 VI'W ~~~ 1~LtJ'W~UbL't.J't.J b~E.Jdtl'Wb yje:J l ~b lJ'W~1m~1'WL~E.Jdtl'W " ~ 

'lJ1 t~'VI1"ll nu 5::f11 r~~-rn~1n 1~1 uvh LL VIU\1 ~ eJ1'lJ1t~n1-a nfl'lJ. ei1 LflmL1iv1 tJ 
'1.1 '1.1 

mh1--i1 Lb't.J't.JU~~Lii'W"1le:J\Ifl~bb~(I~'\J~~bfi'VI-ir~L~'Wbb1'11 'W~'W~"1Je:J\I flfl'W . LL~m E.J fl'a 1'11'1"11. b lJ'Wfl~Ub 'VIi'ln~1 E.J 
" " " 

bb(l~ 1~iifl~'t.J~'a~ 1 VI~ b oU1m'\J f1u~.:J1'W 1 'W~'W~VI~U1'W~ii~1'W1'WU~~"I11n1tJe:JE.J 1~a1~1'atltJ1~1'\J~~Lii'W 1~ 
'\J , d.J 'U 

bb(I~"1Je:JVI1~e:Jl1 bb 't.J't.JU~~Lii'W~1 m 'Wn1~'\J~~Lii'WVI1fl1 '\J'\J~~ Lii'Wfl'W~1~ii~(I\11'W1 m~~" m~'\J~~ Lii'W1 'W 

"a~~'t.J~LLiK1fl'W~~'~ hvi'1-:J1'W~~~~ne:J~1-:J 1 "a(l11~~" m~'\J~~ Lii'W 1 'W~~~u~L vhn'W n1~\11~"1le:J\Ifi'Wvl1\11'W~~ 
" 

LlJ'We:J~1\Ih 

'lJ1tlflflfl~ A~~flV11 ~el1'lJ1tln1~~hUn·:n'lJ flfl'lJ.:5'~1V1L1ftJ~bVI1i '\J~::51'lJ~ 
• '1.1 

'\J-a::"ll~ fl~ 11l1 m~'\J~~ Lii'W 1 'W fl#o:~dv111 ~fl'W~ L~ E.JdoUe:J\I~\Ifl'W~1 '\J'\J ~~ Lii'W bb(l ~fl'W~-r't.J m~'\J~~Lii'W~ . " 
't.J'Vl't.J1'VlVItJ1~-iJ~ b~'W~1fl~'Wl1(;) e:J\Ivl1 e:J~ 1 'aU1\I iifl~VI(I1 E.J fl'WG1't.Ja'W b~e:J.:J\11'WVI~ fltl't.J\11'W ~'W~1~-r't.J 
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