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'tlv'UL'tl~'tlv~~1'U (Terms of Reference: TOR) 

"l~tJmJ~u~m-a process control 

911ut=~\hilv~ ei11Jlv~vf.la::Ln~ ~~'VI1~L~f.I~L'VIl.i (i) '!1~ • 
11'VI11VIf.I1~VL VlfiL'U Lflfh1't111~flfi~1'U'U1 

f)1~~~'U1"l.le:J~ bl"l ~~\inlil bbfl~v\Jl611'Vlm~l..l 1 'U~~~'U La niim~L 'I.J ~ ~'Ubb Ufl-!l\Jlfl e:J~ bdf111il1f1 fl11l..ln11Vl,j' 1 
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V11~LV1r1L 'U 1a~ m~~~~e:J~e:J611~ LLa~m~r~l..l'U1fll..l"l.l'Uci~~~~'U1e:J~1-!l~1~L~1 ci-!le.Ja1 ~Ln~m~ "l.l~1~~1VI1-!l 
Ll"l~~\inlil fn~Lbfl m 'I.J~ ~'UoUe:Jl.Jf1"lJ11611~ f11~bbf1flb 'I.J~ ~'U~'UI'11 bbfl~ fl1~ Lbfi f1L 'I.J~ ~'Ul~'Uli~~l.J ~~Vl'J1-!lU~~b VII"! "" ~ 

~1.:1 1 vr11an m~LL61n1~L'I.J~~'ULL'I.Ja.:~"l.le:J.:JLamLa~~'1~m~l..lfl1~'U~1.flr~~L'I.J~~'ULL'I.Ja-!l1ubiJ'U Dlil~mh~'~1'U 
m~n1Vl'U~l~~\11"!tiLLf1 ~ ~VIlii"\161\Jlfl 'U fl1~~~'\.J1U ~~LVII"! ;-!l LL~fl~U~~ L Vll"\~1~ niirn~ L\Jl~~l.J~~e:Jl.J 1 'U rn~'I.J ~'U , 
1~~\11"!tiLLfl~~VIol"l161\Jl{m~~~'U1e:J\Jl611Vlm~l..l 1 ~61e:J~fl~e:J.:Jtl'U'U~'UVI~1-!l ., ~ L 'I.J~ ~'ULLUfl-!l 1 'I.J ~-!l,!'UU~~ LVII"! 

' , I 

1 VICJ rn~n1Vl'U~i~~l11"l'liLLfl~~VI51"! 1611Jlft 'Un1~~~'U1U~~b Vll"\~1~ bl.Jb~flU~~ b Vll"l1 VI~ 4 .0 1~CJn1Vl'U~ 1 ~iim~ • 
u~u L u~ CJ'U 1m~61~1~LI"l-s~\inlillil1 m~l..l~oU'uLr~~B'U~1CJ m~~~'U1 u -s~~VI5.fl1~ 1 'U m-se.J~\Jl.fl1rle:J\Jl611'Vln -s~l.J "" , 
1 'I.J~LI"l~~3ifilil~oU'ULfl~e:J'U~1m Vlfll 'U 1a~LLfl~'Ul\Jlm~l..l (Innovation Drive Economy) 1~~~e:J-!loU'ULfl~e:J'U 1 ~Ln~ 
f11~LU~CJ'ULLUf1~1'U 3 lj~~ri1f1'~ 1~LLtl 

1) L'I.J~~'Uiil1nm~e.J~\Jl~'U~11flr~.tlru6f1 1uci~'U~1L"8-!l'Ul\Jlm~l..l 
~ 

2) L'I.J~~'Uiil1f1f11~oU'ULfl~e:J'U'I.J~~L Vll"l~1~.fl1fle:J\Jl611Vlm~l..l 1 'I.Jcim~oU''ULfl~e:J'U~1m Vlflb 'U 1a~ fl11l..l~~ , ~ 

., .. .., 
61~1-!l61~~r~ LLfl~'U1\Jlm~l..l 

3) L'I.J~CJ 'U iil1f1f11~L,J'U.fl1flf11~e.J~\Jl~'UI'111ucim~L,J'U.fl1fl'U~f11~l..l1f1;ff'U 1~~L,J'U~ 10 mil..! 
~ , 

e:J\Jl611'Vlm~l..l~~~'I.J~ 1 . ~ 
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1111H'I'Ift~;j'lJl'llUUI:IIIil 
;j"lmW 

ii\iti"n 

n-nu,fl!ifl~u"H'!'i 

~'I.J~ 1 mil..le:J\Jl611Vlm~l..l 1'UFirst S-Curve LLfl~ New S-Curve 10 f1~l..le:J\Jl611Vlm~l..l 
'\1 , " , , 

~1 CJl..l'Vl1iVICJ 1~ CJ L VlflL 'U La ~~1"lll..l~flail1'U'U 1 ~~CJVIul"l1611Jlim~~~'U1l..IVI1iVI CJ1~ CJ1 '!.161e:J~r~ile:J~nu • 
CJVIlii"\1&'1\Jl fl 'U nT~~ l'lJ'U 1U ~~ b Vll"lfle:J m~l.i~ b oU1 hJci nTH U'U l.J'IIf1iVICJ1~ mr f1U ;1,j~)ij e:Je:J1"ii~ (Professional 

, , \1 'd.J 

University) L?~~ci-!lLG'f~l..lf11~e.J~ \Jl uru411Jl'l1nui]lliiiiBm"ii~ (Hands-on) ~~~LU'U vl1LU'U LLnU~Vl1LU'U ~~,r'U 

:~:1~~~~:un:~~~:":~:~~".~Xf?.~":,:,~:::~:;~~-~~::~~:' 
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~19ll'W1"1Jel ·UJV!TI'Yltl1~ ~ ?f1"1.11l"IJ1lmfl':i11J 1 v-Jvh 1~b tJ\9ln11b~~'Wn11?fel'W 1 'I..! VI~ n?t~1lf"f'Jfl111Jf"f1?t~{'!Jru~ ~ 
" ?t1"1.111"1111:::'U'Ufi1'Ufll.IB~ 1 'WlJ~ G/i.;J m1C.J~~u ru~~ 1"111 bel ni!'i1m 11.1611~ruel~1.;Jl.l1n~ elYil9lJ'WTth::: b'Yl f"f 11.1 b\91(;1 ' ~ 

th:::b'Ylf"f1'Yl~ 4.0 

U"il "ilU'W fl1 il ruofl611V1-r'U ~ \91 n11 b'i~'W n11?t el'W1 'Wi"ll 1 bel ni P1 1 n 111.11:::'U 'U fi1'U fll.IB~ 1 'WlJ~ i11 ::: 'U'U 
' ' ' 

mechatronic ,sensor bb!;1:::robotic btl'WV!~n bblil :aJ~ 'tl 1~'a~\J'll Process control ~1'L!'Y11~~TU'a~\J'll 

e)~ 1 'LI~~1 'LivV~~1'VInii3J'tl'LI1~ 1 'VIru L 'ti'Liv~~1'VInii3J 1 i~n~'LI,J1~'LI vV~m'VInii3Jm1V~ LFtii vV~~1'VInii3Jn1i 
q Ql q • q 

~~V~1~vh bblil::v ~~1'VImi3J 1 i~BmJLblil~J1V~11il ~~~1LU'Limh~~~~11nftm~1~v~ 1~~uFt113J~~1'LI;1b.yjv L.ij'1f.'i ' .. .. 
V~lil1~ LL i~~1'LI~iiFt ru.n1-wi~~tJ'LI1'LI1"!11~ LL!il~~::L U'LI tv mfl~ ~hl1'VI~uun ft n~n ?t1"1.11i P11 m~1.1 1 v-Jvh ~.;)"1.1 el 

' 
~\9l~elfl1ilruoflb ~el'Yl\9lbb 'Yl'W"I.Jel.;Jb~l.J b ~el 1m 'Wn11?fel'W'Ylf)~~ bb(;1:::'1J5'1J~1 'WVI~n~~1lf"f1fl':i11Jf"fl?f~{'!Jru~~ ?11"1.11 

if"f1m11.11 v-Jvh V!~n?tm1mm11.11:::'U'Ufi1'UB~ 1 'WlJ~ V!~n?tm1mm11.11V'l;~h b~el1Vf'l!nPim~n1~(;1.;Ji1el!ln 
" " 

'IJ nu~1 'Wb'Ylfl1 'W 1(;1 ~~btl'WU"il"iJU'W 1(91 ~m'Utll'W'Ylnfi'W m.;Jml.J1~t1'1J1:::?t.;JI"lm1 b~~'W~l.J,;jb1J'WC.J~~1mm'l!n 
'6..J II '\ 'I q 

'IJ5~i1elm~~ 

1'\J~ 2 ~1el~1.;Jh.;Jni'Wtl1lJ'W~~el.;J1.ff 1:::'U'Ufi'J'Ufll.l.ff'W?f.;J DCS and Process control 
" ' " 

?11"1.1 1l Pl'J fl':i~l.J 1 v-Jvh fl ru :::if"\1 fl':i~l.J f"f 1?1 ~{ l.JVI1l'Yl ~ 1 ~ m 'Yl fiL 'W 1(;1 ~ 11"1Jl.J'If1(;1 ~ 1'1..! 'W 1 

~1 b 'W'W n11 LtJ\9l?tel'WVI~ n?t ~11 Pl'Jn ~11JP11?f~1Uru~ ~ ?f1"1.11'U 1UJ1n11f"f1?f ~h:::vd1'1 b 'Ylfl1 'W 1(;1 m v-Jvh EJ.;)"IJ1 (91 
" " ~\9leJn'IJ5~m~ process control 611VI-r'U~1!;1el.;J~~?f1VIfl':i11Jtl1~ b fli1 "li-:~btl'W~\9l!ln'IJ5~m1~'W1i1'W~~1btl'W 

~elm1Pin~1 "li-:~ b U'W11 ~1"111~~~'W;J1'WLb!;1:::11~l"111~~u-:~~'U~11JVI~ n?t~1 bb!;1:: b U'WVI'i!-:~1 'Wbb '1Jm1~l"111~?f.fl1 
~ " 

i P11 fl1tl1VI'W\911 Vlb tl'W11 ~l"111~'W;J1'W'Y11'1~1'Wi P11 fl':i~l.l 1 v-Jvh~unPi m~1~ el'l b'itJ'W ~!;1 el\911:: tJ:: b 1 !;11~'UU~~1'W:W1 
~ 

?f1'1n1"1111 m n"J';i:W 1 v-J.Yh 1~-en;( tJ'Il\91 !I nB b~ nVl ';jeJ<U n ~~1 n Lfl';i ~ fl1';i5'U 1m';j Ll;'t n~1V1~\J !I nVl' n~~'IJ l)tr~ fl1';j 

B b~ fi'Y11elU n~ u "il "iltJ'U bfl ~el~lJell \91 bbl;'t::: bb VI~ ~~1tJ'Uel.;J"IJ\9l!l n~-:~n~ 11 L~a:w?f.n1~ m:w el1~ m11 .ff-:~1'U bbl;'t::: 1l.J 
' ' ' 

?t1:W11t1"1iell.l bb"l!l.l 1~ ?i-:~C.J!;1L\91~~1'1~mJ!;1~1.lfl'Ylt'Y11'1m1b'i~'W~'I1 'W1:::~'U 'IJ1?t. bb!;1:::1:::~'U'IJ~qjtlJ1~'i ?f1'U1i"ll1 

1P11m';i:w1v-Jvh 

d ~~ d tvd d ~Jr 
!;1.;J"1Jel ...... .. ....... .............. 'IJ1:::51'Wfl111Jn11 !;1~"1Jel .. .. ... .. ....... ..... ........ .. n111Jn11 !;1'1"1Jel .. ~ ........ ...... .... .. fl111Jn11 



"""'w·····r·4;:i>"~'" <LU.<<U~@······~·· tLU.ttUnL~···~·· 

~~11 weaJ~sdn r\,Qort~WI.1.L~~@n,V1.~1n.M.U_tt~ U~1.1.~LUr\lfl.~Wt'Bil.~_ttr\ll!l~fl.fl,11~P,11t~rt~fl.ll!!~LU~~11 
n ' 

• ~U.LU!KLRU!.Ifl.~I.1.L~ ~LUr\lfl.~Wrtl!!fl.lt.!~LU~~11~l~LUrt~~Ul!.!lr\L~~LIA. ~Wrt~G~t.!1rt~Wl!.!lLR.lLil.L~ l"1t ~b 1=7 A 0 , ~ ,.._ A 1P f" b ~ 

n, L~ n,~~ ~ ~U ~1.1.rtL ~~,CJ.~fbt.!LU'rl, t r\G ~~L U n,r;J ~ 1 ~LU n, t fl.G U ~~ f\R-t G~ 1 ~L M.01 fl. fl. 11 U G G ~ n, G ~~L U fl.G U ~~[\ 
n ' ' • ... .. lo 1'\ .. 

~£L~~R.~~TI ~G~~IA.~R.r\Q 1 n,q,!r;JL~~Wfl.fl. TI rt~WI.1.L~l!lG~LIA.~_ttn, 1 ~~rtt.!fl.lt.!~LUr\ln.~Wkr\r;J~1 ~R. 

n,n\1! ~N~ tr\I'U. 1!.1..UI!Il.C,M.rtl..~r\I!~!.I..Ur\ll~ 1!.1..Ul4Ml!.l..lli..~IA.!.I..U~n.[in UMI4il,nn1 N"J a I A II IICIJ II t'l P A f" ~ "="I v I,; 1,: 

l4il. l (!Y1~1f!ll!.!.UM.I..~~Bt-l!l!l..~fl.~KI..1! )OJ:j.UO::> SSi3::>0Jd !.I..U~~P,Uttl4il. l'tl 

r.tt~::ru~u~ruw 
• • ~ru~.t.Wt-l!n.::t..M.m::ru~u~ruwl4!1~1::1!1lt...t ·v 

~L~uu.mn.rtw~Gil. (d9 -a : ~uawaJnJOJd ~uawuJaA09 ,., ... 

=>!UOJPi3)3) ~ U t}G~ IA.U ~1 ~ f;Jl~~k t.!L U'~L ~ ~ ~ G~ ~~fl. fl.~~ ntn,r;J (}-1 ~ lA.~~~ G ~G r\~1 G )!or\~~ on: 
r\_tlL~n,p. m_v rt~rtL ll!!£1A.~ U G1 ~~m~ t~~ L~~~t Gr\~1GJ!

n,~~~Gil.~Lfl.~k~1m~ 1 r;JIA. t ~L!tlr\~rtGr;Jfttg~1 ~[bi!LG~~ n_vrt~rt,Lll!!G~I.1.~1A.~LJ~mk~Wn,Q1 ftt 6'£ 

t}~kt.!~Ut}G~IA.U~1 ~Lt.!L~~lU ~~fb~Lllr\ t rt~~gn,g. 1 ~L~Gr\,Qo~~ 11~LLJ 
n " 

"' ~Llll.~,Qo~Lllr\Q m~~LUL!A~W~r\Q 1 ftt G~l.1. ~Ut}G~IA.U~1 ~Lt.!L~~W~~fb!tiLLJ~~fbr\1-m Lr\r\L~~l!!~rt 

"' "' R.L~~~l n, ll!!!A. m~Lr;JIA.~U-1.rt~11~ t Br\~1G)!>r\~LJ!-1~n,~r;JL~Br\~1 B)!>r\~~n._vn,~,ml~_ttR.r;Jp~[b~r-:l~~n,g. 1 ftt 9'£ 

lL~LJ~~~Ur\B~IA.LJ~1B I re~ ~ ~ b 

• 1'\ .. .. 

L t.!L~ ~lll~~fb£~r;Jl~ B~L t.!U ~ lll~~ [\ ~~ ~ ~r;JL fl. M.(!:L B ~~ ~l!! t.! fl.~ t}B~I.1.L~ rt~~g~ t.! t.! n.n, Q 1 L'£ 
" ' . "' LRLJfl.1nLI!I!~R.L~n, t ~r\1.1.L1J~kl!!LU' 

~~~~LI.1.~fl.~LU::~11~L~~~B~~~~LUr;JLn.r;JlMLUrt~W~mt.!~rtL~rtL~~B~~mRU~~ftt~~11~,CJ.rt~m~~ 9'£ 
" ' " 1\ n. f\ f\ 

f;Jl~r\_tl~t.!t.!fl.~t}~Bil.~LLJI!~n, t r\L~r\t} 1L~~Lllr\ t I!Lr\L~~~ ~LI.1.~fl.~ ~LLJ ~~~~LUrt~W ~LLJ~~~ 
r\l~ nltn Q 1 ~L~~t1~ ~~ t.! t.! h.~ t}~ !2 rtl~~E! t-L ~ lJ (!: fu ,CJ.rt~ lJ t-B ll.!ti!A. 1 n,~~L~ r;J L ~@~ t.!1 fl. fl.~~ n, t ~kt-Gil. 
r\Lt-r;Jl~1.1.~Bil.r\L;t-~~n,Q 1~ t B(!:r\r;J~ 1t-~i,~t ~~1mLt-t-t1~B~r;JL~~fu,etn, 1..¥ t B~h.~WUt-E!~l!!t.!h.n,g. 1 ftt S''£ /'1 I f'$ I I I 

t-L~uu.mn.rtw ,., ... 
~Bil.!ti!A.1n~~L~r;JL~B~t.!1fl.fl.~~n,t~M.11f;Jr-:J1!tiLU~~[b~rtL~~n,I.1.LiJ~~t.!~LU~UIA.~W~LUL~~~n,rt~k 

"' !"! "' 
~fl. r;J (}-1 ~~rtL ~~ L lJ fl.@ lJ ~~ [\~ t-B ll.nL t-~,CJ.~ fb~L lJ ~ r-:1 r\[!1 ~~ fb~L U iJ" m U1 r\Lf:l ftt~~ r\Q 1 U Ll!t-B ~ 1 

r.L~t.!l~~ t ~kt-B u.nLt-f;Jl~Kn._v L m m ~L!AB~I.1.Bn~1@ J!-n~~Lu n.~~w llt-L ~1.1.~~r@ ~~~(,! (,! n. nr; 1 rtt v·£ 
"' ~LU~~U~1t-L~I.1.:;~~Bftt £'£ 

r;JL~:;~rt~~l!!l!!h.nf} m, z·£ II ~~k 

r;JLrtl.1.tiLJrtL~l:J~LrtL~rtLll!!rt 1'£ .. " . t..Yt..tl!n,~,::l!:~t-~::tp._t;~t-l!n.~rt~ruw ·~ 

~l!!1~J,Qrt~WI.1.L~~Gt-G~L~fl.k1.1.L!! )OJ~UO::> ssa::>oJd ~LUW.~fb 

r\L~~LIA.R-t,~un:;~fbfb t~~l n, ll!!IA. 1LB1L!W~l r;J~~n,L~:;~11 r\B~~LLJrl,r;J~1~LU M.LU'£1A.~:;~[brt~1G~ 1 z·z 
~t.!1~J,Qrt~WI.1.L~~Gt-B~L~fl.k1.1.L!! )OJ~UO::> 

ssa::>oJd ~LU~,CJ.~fbr\L~ ~tM.Wm~/M.LU'£1A.~~~[brt~1n.k1.1.L!!BM.t-r;J~1~tiJ"m,Vtl!! ~~1-LI.1.~~B~1 l'Z 

Yt-~::tnil~t ·z ' I" ,.. 

r\L~~~Lrty,.mu1 fl.~~~n, l ~@:;~1m~t-~LRU~U_tlt-Bfl.r\r;J~ 1 ~Lllt-LIA.~IA.brt~~r-:1~ t B~ 1 L.LR.~Lil.L~ 

~Bil.r\B~~LUr\f;J~1~LU~~R-tLrtLP,G~1 ~l!!1~1~rt~WI.1.L~~G~B~L~fl.k1.1.L!! )OJ~UO::> ssa::>oJd ~LU~,CJ.~fb~B~ 

L~~~[\iJ"m,Vtl!!LI.1.~~~LU~~l!!l L!A~~~t~~L ~t-1. trt~Wl!ti~LR.~Lil.L~lL~U~~~r-:1 ~1.1.1 f;Jl~ 

£ 
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Downstream B'UL~'Lbfl n'S~'U'J'Uf11':il~bb~~I'11'UI'1:W':i~~'U (Level Process) m~'U'J'Uf111l~bb~~I'11'UI'1:WBIJI':i1 ' . 
f111L'V!~ (Flow Rate Process) m~'U'J'Uf11-:i1~Lb~~I'11'UI'1:WI'111:W~'U (Pressure Process) Ltl'U~'U , 

"ll~vtl n 'H~JLI'1 ~v~iiv1~ Lb~~1~'U'UI'11'U 1'1:W L tl'Uvtl mruB L~ fl'VI1vti n~"ll-D~vtt i~1'Wv ~'OJ~~ 1 'W m~'U'l'W rn1 
• • , , '\J 

'VI1~BIJ1?11'V!fl':i1:W (Process Industrial field instrument) L~ti?I1:W11tlvl1f111l~bb~~m'UI'1:Wbb?l~~e..~~~1'U'VI1~ . , 
1~'U'UI'1d'U~:Wbb'U'Ufl1~'0J1mhu (Distributed Control System (DCS) Lb~~1i:w11Jl1~1'Uf111b~B:W~B1~'Vf11~ 
vtlmruLI'1~v~1~LL'U'U Hart Protocol lun116'i~rh~1'~ 1J\1. tl~"l!m~uumul'1:w vtlmruLI'1~v{l1~ffii'OJ~~v{l , , , , 
LU'We.J~~J~Ji'rueii~1~-rurn1-ru':iv~:w1m~1'W~Ltl'W?I1fl~~h'WI'1rufl1"We.J~~J~Ji'rueiiLL~~m1:wtl~v~ntJ L'li'U ISO CE ... , 
UL IEC EMC VI~B RoHS 'i.~tJvtlmruLfl~v{liiv1~ LL~~1~'U'UI'11'UI'1:WLL'U'Ufl1~'0J1mh'W (DCS : Distributed , . 
Control System) 'OJ~~B~L tl'U~J~':i1~'U~1L~tJ1n'U 

"I! VI 'VI~~ B'l~ b?I'U B'OJ ~~ B'liia fl~f."U~ f111 ~~~'I bb~ ~ bb 'U'U ..ij 1~ €1-:Jfl':i~'U'J'U f1111fl~ Lf1 tl~ n'U fl':i~'U'J'U fl11'VI1~ • 
BIJ1?11'V!fl':i':i:W 'i.~tJii~.:~bb'U'U~bL?IVI.:Jfi~an~ru~"'JB~fl':i~'U'J'Ufl11 (Process Characteristic), m~'U1'Uf1111'11'UI'1:W , , 
~'Jtl~'lb€1~ (Self Regulating Process (Static)) Lb~~ fl1~'U1'Ufl11~1l31~1'11'U~:W~1tl~1b€l~ (Non-Self 

Regulating Process (Integral system) ?11:W11mi'1~B'UEJ1tJ1~B~1.:!?1~~1 n 1.~ tJii~ m~ B'U ii1~uu\1 B~n'W 
1'111:Wtl~B~Jl tl~ mrl i ?l~mfl~€1 fl1-:iU11~-rn~1 ~1tl~€lf111t1€l~bb~~~~~~"l!VI'VIVI~€l~ bb~~?I1:W11t11 in'U"l!VI 

~ , , , . . 
d.o:::::l Q.l' oC:II Q.l d 4::\111 -. Q.l oC:II I 1.1 

'VI VI~ tl~'VI:W 1'1 ru~ fl~f.1.!~ LVI tl1 fl'U'V!1tl'VI:W'V!11'VI tJ1 ~ ti:W €1 tJ U~'J 
• \J 

"1JVI'VIVI~€l.:Jd~1:W11t1 1m 'Uf111vl1f11-:i'VIVI~B~b ~€lvl1f111Plfl~1fl11lV'Ibb~~fl111'11'UI'1:W~~~BL tld ' . 
1. flT;il~rh~1bbtl-:i"1Je:J.:Jn'S~'U1'Uf11':i (Process Measurement) 

... 
Process Variable and Measurement : Level, Flow, Pressure fl1':il~rh~1bbtl1oW'U~1'U"1J€l~n'S~'U1'Uf111 ... 
fl€1 f111lV!rl11~~'U rl1eJIJl':i1f1111VI~ bb~~rl11'111:W~'U 

2 . Configuration and Calibration fl1':i~~rl1Lb~~fl11?1B'ULVitJ'U~tlmruLI'1~B.:JiiB1VI LL~~ 1~'U'U 
1'1d'Ufl:WLL'U'Ufl':i~'OJ1tlii'i1'W (DCS : Distributed Control System) 1'Uf11':il~rl1~1Utl-:i~'U~1'U"1JeNm~'U1'Uf111 

... .. 
IJ11:W"1J€l'VI 1 

3. f1111Jl11 'OJ?IB'U U~~ LL?I ~~e.~~ ?I m'W~ f111vl1~1'U"1J €1-:!Btl fl1NLI'1~B~iiv1VI Ld €1 Ln~ L 'V!IJI fl11N~ ~tl fl ~ ' . 
Ln~~'U"1J€l.:J~tlmruLI'1~B~iiB1~ 'U'U1~'U'UI'1d'Ufl:WLL 'U'Ufl':i~'OJ1tiii'i1'W (DCS) L~€11 "lfL tJ'UiBl,J~ 1 'Uf111LLm "1JDqj'V!1 

... .. " 
L'UB~IJI'U 

4. L~ti'U~f111U11~-rn~1€ltl mrub il~\lv~n'U L~tlf1111Jl11'0J?IB'Uf111i'W?I~ L Vltl'UL ~€11Jl11'0J~'U bL~~~ 
'\1 , , '\1 

-w~~n11:w~~~tln~"1Jv~~tln1ru~~'VI~~v.:~ 
5. b~ti'Uib'VI1'1L'UL~~ Wireless Solution for Industrial loT 1~tJth'U LoRaWan gateway 

"1J~ b~ ti'U ~ fl)~'l.J'J'U fl111'11'U 1'1:W B IJl L 'UlJ~'VI1~€11Jl ?11'V!fl 11:W LL 'U 'U fl1~'0J1 tJ 6'i1'U 'OJ~~ €1~?11:W11t11 i 
, '\1 "' , 

tl1::fl€l'Uf111b~ti'Uf111~€l'U 1 'U'iX1oO€l~~~ B1 tJd 

~tlLL'U'Uf1111'11'U~:Wn'S~'U1'Ufl11 (Terminology) 
I d . 

1) f11':ii'11'UI'1:Wm~'U1'Uf111LL'U'UI'l€1L'Ue:J.:J (Continuous Process Control) 
' 

2) f11':ii'11'UI'1:Wfl1~'U1'Wf11':iLL'U'U\1B'Ufla'U (Feedback Control) • 
3) f1111'1d'UI'1:Wtl1~'U1'Uf111LL'U'UUB'UG'i'J~V!'Ii'1 (Feed Forward Control) • 
4) f1111'11'U~:Wfl1~'U1'Uf111LL'U'ULtl'Uci'1~'U.ff'UI'IB'U (Sequence Control) 

!'1rul'li"!1?11Jl{~'U~1'U6'11V!-rum~u1'Uf111 (Mathematical Foundations) ... 
1) :W'l~ LL~~ -w~~.:J1'U?I:W~~ (Mass and Energy Balance) 

2) ?I:Wf1111~'U'U (System Equation) 

3) w~n.a-'Uci1tJLB'W (Transfer function) 

.. ,Y~ .. fOIL .. ~J.r 
~.:!"1J€l .. ... ..... ............... .... tl-:i~51'Ufl11:Wf111 ~~"1J€l ..... ........ ... ............... fl':i1:Wf111 ~~'l1€l ............... ... .. .... .... . fl1':i:Wf11';i 
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~ruGim~ru~"IJ€J~m~i.J'd'Ufl1":i (Process Characteristics) 

1) Gi fl't;ru~ m~i.J'd'U fl1":ibb i.Ji.J b -a~ b~ tJ'd~fJi.J 8~~1 btl~ (Self Regulating Process) 

2) Gin't;ru~m~i.J'd'Wfl1":ibbi.Ji.Jb'tl~t.~mvi'h!VLJ8~~'db€J~ (Non-Self Regulating Process) 

3) Gin't;ru~"IJ€J~fl1":ibU~tJ'WI.bU~~"IJ€J~fl"l~'dl.l.'t.h"IJ€l~m~i.J'd'Wfl1":i (Process Variable) 

1V~uvhrn":ilbfl":i1~Vl1~~1flfl1 Process gain, Time constant and Dead time 

':iUI.I.i.Ji.JVili'l'Vl"l~fl1':ifl'di.JfllJ (Control Action) 
~ . 

1) fl1':ifl'Ji.Jfll.l!.!.i.Ji.JVili'l'Vl1~!.~tl1n'U":i:::wi1~fl1 PV ni.J fl1 MV (Direct Action) • 
2) fl1':ifl'di.J~l.l!.!.i.Ji.JVili'l'Vl1~\Jl':i~n'WoU1lJ':i~WJ1~fl1 PV ni.J fl1 MV (Reverse Action) 

fl1':ifl'di.J~l.l m~i.J'd'W fl1':il.b i.Ji.J'Ufl'W nGii.J (Feed back Control) 

1) fl1':ifl'di.Jfll.lfl':i~i.J'd'Wfl1':ib!.i.Ji.JD€l'WnGii.J vtl otl':iU!.!.i.Ji.J(;1l.Jfl1':i PID tt1 1 Ui. 'Wfl1':ifl'di.Jfll.l , ~ . 
(Conventional PID) 

2) fl1':ifl'di.Jfll.lfl':i~i.J1'Wfl1':i!.!. i.Ji.JDv'WnGii.J vtl i1tJu i.Ji.J(;1l.Jfl1':i PID tJ':i~tJn~~:tivtJ 1 'W 
" 'U , '\.1 

':i~i.Ji.Jfl'Ji.J~l.l 1 'W~IJ1(;11Vlm':il.l 1 'Wfl1':ifl'Ji.J~l.l (PID Modification in Commercial System) 

I.'VlfliJflfl1':iU~i.JbL~~fi1 PID (PID Parameters Tuning Technical) 

1) fl1':iU~i.Jbb~~fi1 PID 1V1tJfl1":i'VlV1~€l~Lbi.Ji.J~UbtiV1 (Open Loop Testing) 

2) fl1':iU~i.J!.I.~~fi1 PID 1V~CJfl1':i'VlV1~€J~I.I.i.Ji.J~tJtiVJ (Close Loop Testing) 

3) fl1':iU~i.Jbb~~fi1 PID ~'dtJ':i~i.Ji.Jfi'Ji.J~l.l!.fl~L!.i.Ji.JeJIJl1'W~ (Self Tuning) 

fl1':ifl'Ji.Jfll.lm:::i.J'J'Ufl1':iLI.i.Ji.JD€J'U~'J~VlU1 (Feed Forward Control) , 
1) VlGi'nmT~,'U~1'W"IJ€J~fl1':ifl'di.J~l.l (Basic Concept) 

2) fl1':iU1fl1':ifl1i.J~l.lm~i.J'J'Ufl1':ibl. i.Ji.JD€J'W~'J~VIU11 Ul. oH~1'U (Implementation) 

3) fl1':i'l11fl1':ifldi.Jfll.J m~i.J'J'Ufl1':i Lb i.Ji.JD€J'U~')~VlU11 Ul. otl~1'U~'Jl.Jni.Jfl1':ifl'Ji.Jfll.J . ' 
m~i.J'J'Ufl1':iLLi.Ji.JD€J'UnGi'LJ (Combination with Feedback) 

4) bi.'U'J'Vl1~fl1':i'l111 tJtJ':i~~niJ11 oH~1'U (Application Perspective) 

fl1':ifl'Ji.Jfll.lfl':i~i.J'J'Wfl1':i (Process Control) • 
1) fl1':ifl1i.Jfll.leJ\Jl':i1fl1':i1Vl~ (Flow Process Characteristics and Control) , 
2) fl1':ifldi.Jfll.leJ\Jl':i1~'J'U (Ratio Control) • 
3) fl1':ifl'Ji.Jfll.l':i~~i.J~i1Gin't;ru:::m~i.J'J'Wfl1':ibb i.Ji.Jt.'tl~t.~tJ'J~fJi.J8~~1Lfl~ (Level Self • 

Regulating Process Control) 

4) fl1':ifldi.Jfll.lfl'J1l.l~'U~iiGin't;ru~m~i.J'd'U fl1':ii.L i.Ji.J 1. -a~ t.~m~f!LJ8~~1Lfl~ (Pressure 
' 

Control for Single Self Regulating Process) 

5) fl1':ifl'Ji.Jfll.lm~i.J'J'Wfl1':i~f1'1~1':i~~i.J~'dCJl5LLi.Ji.J'J~eJ'U~i.J (Cascade Control for • 
Level and Flow Process) 

6) fl1':ifl'Ji.Jfll.lm:::i.J'J'Ufl1":iLLi.Ji.Jfhi!~t1~L~fl'U 1"U~n1Vl'WV1 (Override Control for • 
Pressure and Flow with Selective Control System) 

4.2 ~ 1.(;1'U€J":i1fl1;)€J~~V1fl1':ifli.J':il.l':i~i.Ji.Jfl'Ji.Jfll.JLL i.Ji.Jm:::~ltJ~'J'U (DCS: Distributed Control 
~ , 

System) 1ut-1'l-if€J Engineering 1.1.~::: Operation Vl'1€ll.l1flfll1 ~1fli.J~,;''Vl~(;.J~\Jl'Vl~€J~l 

LL'Vl'Uvtl~~i.Jm':iu~~~~~1n~(;.J~IJ1 1 VfnLJm~1':itJ~(;1€J'U 1~'\JvtJn'"h 15 vl11..1 1V1CJ;;v~ 1~~i.J 
~ ~ 

wu ~~ v~i.J':iv~ m1~1'U m1~ n vi.J":il.l~1 fli.J~,;-'Vl ~(;.J~IJ1Vl1€J~ 1 u 'Vl'U.ffi~~i.J m1 LLI'i ~~-:J~1 mJ(;.J ~ IJl 
~ ~ 

~ L(;1'UB':i1fll~:::;)v-:J~1b iJ'U fl1":i 1 Vlbb~'d b~~~tlv'Ufl':ii.J n1Vl'UV1G1~l.Jfli.Jfl':iJl ru,JIJ11:U~ruru1 

l;l~~v ..... .d:":'~:::51'Ufl':i":i:Ufl1':i l;l-:J~fl ...... ... fV..4-:. ... m':i:um":i l;l~~fl~~.-:. .. ~ .. ~.m":il.lfl1":i 
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u.. "' fl1Wfi11'UI?l'VI1.:1 L 'VIfli'Wfll • 
4.1.1 "a~'U'Ufli1'Ufli11LL 'U'Um~lil1Vi'h'W (DCS: Distributed Control System) ~1'W1'W 1 'ti~ ,. • • 

4.1.1.1 vt'tl'H.JbLG'I~.:J~mL~~,J.:~~\Jn1'j (Human Interface Station: HIS) "il1'W1'W 1LI"l~tl.:J 
vt't11 CJ LLG'I~.:~~~~ L ~v111?iv 'j~wi 1.:Jm offn'U"II~'VI~~ v.:~ L ~ vvh f11'jLL61 ~.:~Fh~1~ 1~ LL~~i.:~1 ~vl'1 m 'j L 'IJ~ CJ'W 

'II • 

Fl1LthmnCJ (Set Point) vl1f11'jL'IJ~m.J 1 vt1J~"Utl.:J'j~'lJ'U1"11'Ufl1l (Loop Status) 'j~'lJ'U1"11'Ufl1JLL'U'U 
m~lil1mhu (DCS) ~tl.:J6'111J1'jCJbL61~.:~1'111 'UvtU1flTm61~.:~~~LL~~'IJ~'tmm'j 1~~.:~1?\v 1 'I.Jd 

- vtU1fl1'jLL61~.:1~~~1CJV!U1fl11~fl (Graphic View) 1~ L~CJ6111J1'jfl LLG'I~.:J~~"UeNfl1~'U1'Ufl1'j1'U 

LL'U'U~'IJ.rnw (Graphic Attribute), fl11LLG'I~.:J~~~LLG'I~.:J.fl1V'I'n1l"'..tl.:Jfl1~'U1'Ufl11 (Overview 

Attribute) LL~~ n11LLG'I~.:J~~~LLG'I~.:JG'If11'U~"'..tl.:lf1111"11'UI"l1J (Control Attribute) 1~ , 
- vtU1n11LL61~.:~~~1-u1'1Jm1~L~'U (Trend View) LL61~.:~1'11~1~1~1il1flv'I.Jmru1~1'U1'1JLL'U'U"'..v.:Jm1~ 

'II , 'II 

L~'U L~mLG'I~.:JLL~~,J'UVinoU'vlJ~ ru n~1~1.:~ 11~ 
- V!U1n11LLG'I~.:I~~b ~tlvl1n11'1J1''U bb~.:JI'iTffi otl1 'Un111"11'Ufl1l LLG'I~.:IFl1Yl111iJLI?ltl{l'i1.:~ 'l ~LMCJ'JoUtl.:l 

tl'Uf11'jl"l'J'Ufl1ln1~'U1'Ufl11 ~.:~vhm1~.:1Fl1LL~~'IJ1''ULLI'i.:~fi1Yl111iJL9ltl{l'i1.:~ 11~~V!U1Lb6'f~.:l~~.n 
11CJ~~b~CJ~-uv.:~vtJn1ruiJ~.:~d • 

4.1.1.1.1 ~ni~LL1i (Hardware) 

- vt'tl1CJ'IJ1~1l1~~~ (CPU) : Intel Core i7, 3.5 GHz vt~v~n11 

- vt't11CJI"l111l"il1vt~fl (Main Memory) : 6 GB V!~tl~fl11 

- vt't11CJI"l111l"il1m11 (Hard disk): 1 TB vt~tl~fl11 

- vt't11mL61~.:~~~ (Displays) : LEDw, 1lJti'm.lfl11 20 d1 m11J~~LBCJ~v~1.:~um.J 
1440x900 "lllJ~ WXGA+ vt~v~n11 

- 1~'U'U'1Jl),J&in11(0perating System:OS) :Windows 10 Professional 64 bit 
.... 1 

V!1tl~fn1 

4.1.1.1.2 ~v~l'iLL1i (Software) 

~v~l'i LL 1i-uv.:~1~'U'U 1"11'U 1"11JLL 'U'U m~lil1CJG11'U lil~~ v.:~iJ~v~~ LL 1i~'U~1'Ufl11vl1.:11'U , ~ 

~.:~l'iv1'1Jd ~v~l'iLni'W.:~noff'Ufl11'1J~tmfl11LL~~fl11LL61~.:~~~ (Standard Operation and Monitoring 

Function), 6!Jv~l'i LL 1i'W.:~noff'U fl11fhvt'U~ Fl1LL~~ fl11vl1.:11'U"Uv.:J1~'U'U 1"11'U 1"11! LL 'U'U m~lil1CJG11u • 
(Standard Builder Function), ~v~l'iLni'W.:~noffum16'1~1.:Jfl11LL61~.:~~~~1CJV!U1fl11~fl (Graphic 

Builder), 6!Jv~\Ji LL 1i'W.:~ noff'U fl11'VI~G'Itl'U1~'U'U fl11 LLG'I~.:I~~ LL~~fl111"11'UI"l1J~vl1fl11tltlfl LL 'U'U 111~~CJ , 
fl111 off~v~\Ji bb 1{ 1~ CJmlJ~v.:lvl1fl11 b ~tl1J~tlb~'U6'f1CJ tl'Uvt't11 CJI"ld'UI"l1J bb~ ~tl'IJ mruLI"l~v.:JiJv1~1il~ .:1 , , 

1) ~tl~ IJi LL 1ifl.:Jnoff'Ufl11'1J~,j'&; fl11LL~ ~fl11LL6'f~.:~~~ (Standard Operation and 

Monitoring Function) "i\'1'\.JTU 1 ejloff.:~1'U 

- L tl'U"IIv~l'i Ln1m~1''Uv~tlJ1\Jl ~n~v.:J\Jl11ln~vt1l1CJ 1~CJ 1lJiJ1'Uvt1l~m~ 
- "il1'!..!1'UoUtl1J~ (Number of 1/0) 1~lJti'vCJn11 : 100 1/0 

'II 

- fl11~~~tloUtl1JG1 (Tag name) : 6'f11l11fln1vt'U~Ltl'U~1eJfl~1LL~~~1L~"1.1~6'f1ltl'U 1~ 
- vttJ1fl11~flfl11LL6'f~.:J~Gl (Graphic View): 6'f11J11fiLL6'f~.:J~~.rrv1J~1~1l1fl11 8 

'!i'v1l!;l~ vvt'l!1m1YJn 
'II 

- vttJ1fl11LL61~~~~1u-s'IJm1~L~'U (Trend View): 6'f11l11fiLL6'f~.:J~GloUtl1J~ 1 'U1'1Jm1~ 
'II 'II 'II 

L~'U1~lJti'vCJfl11 8 oUtllJGll'ivvttJ1(Number of Displayed Pens: Up to Eight 

, ~....___-- pens per view), ~ , 
.,. .I .. \(\/~ .. _~ A 

~~"lltl ............. ..... ..... .... .. u1~51'Ufl111Jn11 Gl~"lltl .... ............ ... ....... ..... m11ln11 ~~"'JU: ... -:-::: ... ... . ~.lr. ....... m11lfl11 
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- n1".iU'UVin-1fvl-mlu".i'\.JfrnvlL~'U (Trend Save) : £;11l.J1".im~e.Jf1".i~CJ~nm1um".i 
'IJ 'IJ 

uuVin.Uvl.l~ 1~ 
'IJ 

- £;11l.J1".i~LL£;1~\l".i1CJ\l1'Ufl1".i'Vhn'U"lle.J\lfl".i~'U'J'Ufl1".i (Process Report), 

- ".i1CJ\l1'UoUe.JI"111l.lcJeJ'UV!l;l'\l"lleJ\lfl".i~'U'J'Ufl1".i (Historical Message Report),'W\ltl~'U 
i.::JVil.l-hoUBlJ~'Vl1\lbl"1~e.J.!!Vil.l-h (Hard Copy Function), 

- ~eJvJ~ bb 'J~fl1".ibb ~.!lbb~~fl1".i~ ~fl1".i~UJUJ1111b~e.J'Ubd mn~ b VII'! fl1".itU~~'\.J f1~ 
"'"' . 

- fl1VI'U ~ oU e.llJ~"ll e.J-!1~ qJ qJ 1111 b~ e.J'U bb~ ~ b VI~ f11".itU1 'U fl1".i bb£;1 ~.!lt.J ~ "lJ eJ .!lfl1".i Ln ~ 

LVII'lfl1".itU~~'\.Jn~1~ • 
!I QJ 4 ~ ~ t( 

- ~~ m ".i LL£;1~-!It.J fl"lle.J.!I"lle.Jl.l~"lle.J-!1£;1 ru ru1 ru L~ e.J'ULL~ ~LVII'! n1 ".iru"U v\1 fl1".i Ln~ LVI~ m".iru 
\J IU IU 1 , 

~~'\.Jn~vthh11LU'Ufl.!l 1~ 
- ".i~'U'U m".i~ ".i'J ~(;1e.J'U"lle.J.!I~ f1l f1l 1ru "~ v'U n1".ibn~ "VI~ m".iru ~ ~'\.J n ~ "uu 1 '\.J ml.l 

mm~1'U EEMUA No. 191 (Design Check for Alarm System (EEMUA No. 

191 Compliance)) 

2) ~e.Jvl~"" d~~.!ln~um".i£;1¥1\lb ~CJ'U/Lbm "lJ 1 '\.J".ibbfl".il.J ~1'U'J'U 1 'lf~ • 
b~e.J 1m 'Ufl1".ivl1VIihm1Yln1 'Un1".ibb£;1~\lt.J~rh~1\l j 1 'U ".i~'U'UI"11'U~l.lbb 'U'Ufl".i~~1mhu (DCS) ~\1~~\liv.!!ii 

'W.::Jn-a'uvi'.::J~e.J 1 'IJ-d'LU'Ue.J~1.!!'1!vCJ L'liu fl1".i£;1¥1.!!VI'I!1m".iLL£;1~\lt.J~"lle.J\lm~'U'J'Un1".i 1 'ULL 'U'U".i'\.Jf\1~, fl1".i£;1¥1.::JVI'I!1 
' ' 'IJ 

.d 1.1 ll .q 

f111bb£;1V1.::Jt.J~'VlLL£;1~.::J.n1~11l.l"lle.J.!Im~'U'J'Uf111 LL~~ f111£;111.::JVI'U1f111Lb~~.::Jt.J~'VlLL~~.::~~m'U~"lle.J.::Jm1m'UI"1l.l • 

~1'U'J'U 1 'lf~ • 
!;11l.l1".i~ L~e.J nv11m1'Vl~£;1e.J'U".i~'U'Un11LL£;1~\lt.JnLL~~m".im'U 1"1l.l~v11m".ive.JmL 'U'U 111~~E.Jm".i 1 i~vvl~ LL 1~ • 

1~t~vi'tl.l\limv11m".iL~e.Jl.l~e.JL~'U£;11CJtl'U'VI'tldEJI"11'UI"1l.lLL~~e.J'\.JmruLI"1~mijv1~~~.::~ (Virtual test) • • 

4.1.1.2 Vl'lldCJI"1'J'UI"1l.J • 
1-m. um".im'UI"1l.Jn1".i'Vl~~e.J\l1 'U'l!~'Vl~"v'~-d """~ v11m".i~eJ£;11".ioUe.Jl.J~ n'UVIt.b () \,\,£;1~-!jt.J" """~ 

• • 'IJ 

U.!I~'Ufl1".i L~CJ~.!Ie.i1'U'Vl1.!1£;11CJ~qjqj1ru Vnet/IP Vl~e.J Ethernet ii".i1CJ~~LBCJ~vl.!ld j 
1) ~n~~Lbd~"lle:J.::JVI'lldt~m'UI"1:W ~1'U'J'U 1 Ll"1~e.J.!I • 

VlthCJm1:W~1VI~n1l.l'l!vCJn'h 16 bl.lnn~1uv1 (16 MB Main Memory Capacity) ..... ' 
Vl".iv~m1 

fl1".i~e.J£;11".ibU'Ubb'U'U Vnet/IP Vl~e.J Ethernet 

!;11:W1".imn'U-rmn-1!vl.l~ 1 'UV1tht~m1l.l~1VI~n1~L uun~11l.i'l!vt~n11 72 ~1 1:w.::~ 1 'U 
'IJ 

n".iruLLVI~.::J~1CJ1YlVI~nvi''U (Max. 72 hours Battery Back-up for main memory 

protection during power failure) 

fl1".i~~~\lbU'Ubb'U'UboU1".i1.!1 (19-inch Rack Mounting) Vl~elbU'Ubb'U'U Din Rail 
... 

2 oU1~e:J~1VI-r'Um1G{.::~~ruru1ruvvn"Ue:J.::Jf111~".i'J"'il~eJ'U~mu~"l.leJ.::JVI'li1t~r11'UI"1ll (2 
"'"' . 

terminals (NC,C) FCU Status Contact Output) 

b~e.Jl.l~e.Jtl'UVI'li1EJ-r'U;;;.!I~runl1f:lJ1~~1'U'J'U£;1.!1!;1~1l.l'l!vtlfll1 10 Vl'li'JCJ (Max. 10 no. 
cuv~ \.1 '\ 

of node unit connectable) 

ii~vvl~Lb'J~~\ltl~'Um'UI"1l.lf111vl1.::11'U~1VI-r'UVI'li1EJI"11'UI"1l.l (The Control Function • • 
Software for Field Control Station) 

I' ~~m'U~l.lfl1".ivl1.!!1'U"l.le.J.!IL'IJ1L~£;1L~v~ (CPU Modules) 

4 r-J <- 4 @j{ 4 CD~ k 
~.::J'l!e.J .......... ... ............ .... '\.J1~51'Ufl".i1:Wfl11 ~.::J'lfv .......... ..................... m".i:wm".i ~.!l'l!e.J .: .................. ..... .... m".i:wm1 
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- VI'I11VA1U~l.l bU'\JbbUU redundant 1'Wmru~ Vl't11t~A1U~lJVI"'niH1qJV11 Vl't11t~R'"JU~lJ 
'le.J-:J~e.J-:~btl'W~1A1UA1lbb'Vl'\J 

' 
2) bb~N1-:!~'lb~e.llJ~e.ln1'l~m'11'lLU'\JLLUUVnet/IPVI~e.JRedundant Profibus DP"il1'W1'\J 1 "Ill'! 

' 
A1111L~111'Wm"S~mn'lhJue.Jvn11 12 Ll.ln~lu~~B1'W1Yi 
~ru"'m~ru~'lle.l-:Jn1'lL~e.llJ~e.J (Connection Specifications) 

• ?11V (Cable): A1Vlfle.l~ 5 B (CATSe), Unshielded Twisted Pair (UTP) Vl~e.l 
Profibus, 1 Pair 22AWG (Solid) Bare Copper, PE lnsulatio 

• oVe.l~e.l (Connector) : miL~ 45 (RJ45 connector) Vl~e.l D-SUB connector 

3) "QI'lb~e.ll.l~m;'qJqJ1tlJ~'\J~'Vlbe.J1~'VlLLUUe.l'\J1~e.Jmtl'WbLUU redundancy (Analog 1/0 

Modules) "il1'\J1'\J 1 "Ill'! 
' 

"il1'\J1'\J'Iie.J-:J~qjqj1tl.I~'\J~'Vlbe.l1~'Vl (Number of 1/0 channels) : 8 'lie.J-:!~qjqj1tl.l 

~'\J'Yl'Vl/8 'lie.J-:~~nl f111tlJLe.J1'Yl'Vl LL uum11~~111 Vl~mtl'Wm-11'1 Lwm~VI11~~'\J'Yl'Vl LL~~ 
, 0~0~ , , 

Le.l1'Yl'Vl 
' 
"!l~~~qjqj1tl.I~'\J~'Vl/Le.l1~'Vl (1!0 Signal) : ~qjqj1tl.I~'\J~'Vl 4 fi-:~ 20 mA (Input 4 

to 20 mA), LL~~ ~qjt1J1tl.!Le.l1vl~'Vl 4 n-:~ 20 ii~~LLe.ll.IV (Output 4 to 20 mA) 

b1~1\91e.JU?I'\Je.l-:J~qjqj1tl.I~'\J~'Vl (Input step response time): 0.11'W1Yi (100 

ms) Vl~e.J~ni1 

b1~1\91BU?I'\Je.l-:l~qjqj1tl.lbe.l1~'Vl (Output step response time) : 0.04 1'W1Yi (40 

ms) Vl~e.l~fl11 

4) 'QI'lb~e.llJ~e.l~qjqj1tlJ~'\J~'V1Le.l1~'VlbLUU~~\91e.l~ (Digital I/O Modules) "il1'\J1'\J 1 'QI'l 

"il1'W1'\J'Iie.J-:!~qjqj1tl.I~'\J~'Vl (Number of Input channels) : 32 'lie.J-:!~qjqj1tl.l 

~'\J~'Vl (32-channel input) 1 "Q~'~ 

'lie.J-:!~qjqj1tl.I~'\J'Vj'Vl ( rated Input ) : 1tJm~bb?l\91'l-:J (24 V DC) 

lJ~'\J'Yl'Vlm~bb?l (~bb'l-:!~'W1l'JvhB'\J'Yl\91~nTVl'\JI'l): 4.1 mA±20% ~e.J'Iie.J-:1 
' ' 

"il1'\J1'\J'Iie.J-:J~qjqJ1tl.!Le.l1vl~'Vl (Number of output channels) : 32 'lie.J-:!~qjqj1tl.l 

LB1vl~'Vl (32-channel output) 1 "Q~'~ 

'lie.J-:J~qjqj1tl.!Le.l1vl~'Vl ( rated Input ) : ltJm~LL?I\911-:J (24 V DC) 

Ylni'ILLVI~-:J~1t~1l'Jmv'\Je.Jn (External power supply rating) : 24 V DC, 50 mA 

4.1.1.3 ~e.l-:J~I'l~-:J'l~Uumu~lJLLUUm~~1V~1'\J (DCS: Distributed Control System) 1~ 
'Yl~e.Jl.lti 

41.1.4 ~L?I'\Je.l'l11"11~~~e.J-:!hl~Ubb~-:!~-:!bU'\J~1 LL'Vl'\J"iJTV!1..ht~'l~UUA1UI"llJ Lb uum~~1V~1'\J (DCS: 
~ ' 
Distributed Control System) ~1nu'1~'V1"1 ~e.J~\91VI~e.l~1bb'Vl'W"il1VI'I11t~1'Wtl'l~b'V11"1L'V1V 

~~tlb~e.lbU'\Jn1'l?l'!i'U?I'\J'WU1fl1'lVI"'-:Jn1'l'll1V (be.Jf1?11'l~U'le.J-:J) 111Lb?ll'l-:J~e.l Aru~m'll.ln1'l 
' 

4.1.2 v\JmruLA~v.:~iiv1~ • 
4.1.2.1 ~11"11UAlJ?I~Vl1V (Final Control Element) LU'\J11~1mUAl.leJ\91L'\J~bLUUElectro 

' ' ' " Pneumatic Control Valve 'll'\J1~vle.l 1h ~1 "il1'W1'\J 1 ~1 

- "ll~~'lle.l-:111~1LU'\JLLUU Diaphragm operated control valve (Body :Globe Type 

- 1'?1~~111~1bU'\JbbUU Carbon Steel 
' 

"'~"····~",.""''u"'' .,~o ....... fY..~m,um' .,~~.J.: ........ n,un" 
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- Actuator Type Ltl'ULL'\J'\J Diaphragm operated 

- Action Ltl'ULL'\J'\J Signal increased to OPEN (Fail to Close) 

- ii~'lJmru Electro pneumatic Positioner ~'U Input 4-20 mA DC 

4.1.2.2 Lfl~miie:rr~~~~'\J (Level Transmitter) -..i1'U1'U 2 Lfl~e:J.:J 
- Ltl'ULfl~e:J.:Jiie:J1~~~~'Umi Differential Pressure Transmitter LL'\J'U Single Crystal 

Silicon Resonant Sensor L'Ufl1~1~~~~'\J"I.le:J.:J"I.le:J.:JLV!(;'I'J 

- 1'lJ~11J1fle:J(;1~1V!~'\Jfl1~~m'I1~LL'U'\J 4-20 mA Hart V!~e:J ~f1rJ1 
" - ii'1f1.:Jfl1~1~(;).:JLLIJi -10,000 fi.:J 10,000 mm.H20 

- l'i1fld1:W~n~m"l.le:J.:J Calibration Span ± 0.5% of span V!~e:J~n11 

- iif'i1 Stability +/-0.1% of URL Ltl'U~~CJ~Ldm 10 tJ 
- 1~~mivh~'J'U Diaphragm Ltl'U Hastelloy C-276 

- Indicator Ltl'ULL'U'\J LCD Digital Indicator ~1:W1~mL~~.:Jt-J(;'!Ltl'U Engineering unit 1~ 

Ltl'U kg/cm2, bar, psi, mmH20 LL(;'I~ 0 To 100% 

4.1.2.3 Lfl~e:J.:J1~a\J1~1m~1Vt" (Flow Transmitter) -..i1'U'J'U 2 Lfl~e:J.:J 
- Ltl'ULfl~e:J.:Jiie:J1~a\J1~1fl1~ 1 V!(;'lmi Differential Pressure Transmitter LL'\J'\J Single 

Crystal Silicon Resonant Sensor LL(;'I~ LLeJ'U Orifice L'Ufl1~1~eJ\J1~1fl1~1Vl(;1"1Je:J.:J 

"l.le:J.:JL VI (;'I'd 1~ 

- 1u~11J1fle:J(;1~1V!~'\Jfl1~~e:J~1~LL'\J'\J 4-20 mA Hart 
" - ii'1f1.:Jfl1~1~(;).:JLLIJi -10,000 fi.:J 10,000 mm.H20 

- l'i1fi11:W~f1~e:J.:J"I.le:J.:J Calibration Span ± 0.5% of span 

- l'i1fld1:W~f1~e:J.:J"I.le:J.:J Static Pressure (Absolute) ± 0.5% of span 

- iif'i1 Stability +/-0.1% of URL Ltl'U~~CJ~Ldm 10 tJ 
- 1~~mivh~'J'U Diaphragm Ltl'U Hastelloy C-276 

- Indicator Ltl'ULL'\J'\J LCD Digital Indicator ~1:W1~mL~~.:Jt-J(;1LtJ'U Engineering unit 1~ 

Ltl'U kg/cm2, bar, psi, mmH20 LL(;'I~ 0 To 100% 

4.1.2.4 Lfl~e:J.:J1~fi11:W~'U (Pressure Transmitter) -..i1'U'J'U 2 Lfl~e:J.:J 
- Ltl'ULfl~e:J.:Jiie:J1~fld1:W~'U Gauge Pressure Transmitter LL'U'\J Single Crystal Silicon 

Resonant Sensor L'Ufl1~1~fi11:W~'U"I.le:J.:J"I.le:J.:JLV!(;'I'J 1~ 

- 1u~1\Jlfle:J(;1~1Vl~'\Jfl1~~e:J~1~LL'U'\J 4-20 mA Hart 

- l'i1fld1:W~f1~e:J.:J"I.le:J.:J Calibration Span ± 0.5% of span V!~e:J~f111 

- iif'i1 Stability +/-0.1% of URL Ltl'U~~CJ~LJ(;11 7 tJ 
- 1~~mivh~1'U Diaphragm Ltl'U Hastelloy Vt~e:J~n-l1 
- Indicator Ltl'ULL'U'U LCD Digital Indicator ~1:W1~mL~~.:Jt-J(;'!Ltl'U Engineering unit 1~ 

LU'U kg/cm2, bar, psi, mmH20 LL(;'I~ 0 To 100% 

4.1.3 ~tln~wtl~::naui1:w'lla./l 1fl~olla~1oll'fl~-..i1"a./l -..i1'U1'U 1 "l~ 

atlmwtl~::naui1:w'lla./l 1fl~olla~1./l11~-..i1"a./lw~a:wLL 'U'U LL 'U'U~~~./1 1fl~olla~1./l11~-..i1"eHii • • • "' ~1v"::L~Vfl~./l~a 1 tlil 
1) tl'-nnutl1 (Reserve Tank) 1 tl.:J 

- vh~'JCJ~LL\Jl'UL(;'I~V!~e:J~f1rJ1 

~~~~J11ml1~8CJn111oo ~(Jl ~ 
11 1 

d d (j\J lvL- d ~_3.r ~ (;1.:1"118 .. ... ........................ 'lJ~~51'Um~:wm~ (;1.:J"1fe:J ...... ................ ..... ... . m~:wm~ (;1.:1"118 ............. ............ .... m~:wm"J 
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2) i1-:j1~~'\.Jn1~'U1'Uf111 (Process Tank) 2 i)',:j 

3) v1m;am.Jm~tJ1'Uf111 2 "11~ 
' 

4) "ll'W~vle:J PVC Vl~e:J~f111 

5) "li'e:J~ e:Jvle:JVI~m'i1'U~e:J L "1i'1e:1tl mru1~1"1l.JG11l.J11tltle:J~ LL(;l~tl1~f1e:J'U 1~~1CJ?b'U~~ 1~'U'Uvle:Ji1 , ' 
~ 

1"111l.JLL"INLL1-:j 

6) ~l.ltl1 (Water Pump) 2 ~1 dJ'Ul.Je:JLI'!e:J{LL'U'UVI;j,:jb'WG1 220 11(;lvl (Motor Single 

phase 220 VAC) 

7) i1e:JtlfrmhtJ~-tl~(Valve)l'l1l.l~~~1-:j6l b'IJ'ULL'U'ULU~-tJ~ ~1CJi1e:Jmh.:JL~CJWie:J~e:J n11 
' , I 

" 'VI~(;le:J,:jLL(;l~ij1~tJtJn'U111~'Ui1-:jm~tJ1'Uf11':i 2 "11~ , 
8) ~tlmru~~~e:Ja'qJqJ1t1.!LI"l~e:J·IhCJ 8 -de:J.:Ja'qJqJ1ru(Network Switching Hub 8 Ports) 1 

~1 

9) ~tlmru1~1"111l.l~'U (Pressure Gauge) LLG1~-:j~11"111l.l~'UI'l1l.l~~~1.:JI 1 ~~ 

4.1.4 -q~L~vulm':iu11-:~i'm~n~tln-anh1i.:~\le~.:~nu ~1\.11\.1 1 -q~ 
II .c:l OJ J 

tl-a::ne~ufi1V':i1£J':i::Lv£Jflfi.:I'L! 
d v v d 0 d 

4.1.4.1 bl"l':ie:J.:J1~f11':iG1'UG1~L 'VIe:J'U ~1'U1'U 2 bl"l':ie:J,:j 

1) "1i'mJ(;lf1111~1~~.:JVIl.l~ Velocity, Acceleration, Surface temperature 

2) Lbf1'Uf1111~ X,Y,Z axes and 3-axis composite 

3) "li1-:j\"111l.lrrl'Um11~ 10 Hz to 1kHz 

4) ~1'Uf1111~ Velocity 0 to 20 mm/s, Acceleration 0 to 130 m/s2 

5) ~1'Ue:JruVI.niJm':iLotl,:j1'U -20 to 80 DG 
, 'II 

6) "1l'W~m161-:j"li'e:Jl.J(;l LoRa WAN 
'II 

7) ':ie:J'Uf11'~eJ'WL~'VI"Ii'e:Jl.J(;l 1 hour 
'II 

d 
8) m~LL'UI'lbl'le:J1':i 4 year (data update cycle 1 hour) 

9) f11':i~~~,:j M6 screw thread or magnet 

10) n11ilmn'U IP65 

11) "1l'W~ile:J.:Jfl'Uf11':i':i~L'D~ Intrinsically safe: ATEX Approval, IECEx 

4.1.4.2 LoRa WAN Gateway e:Jtl f11ru-rtJ"Ii'e:Jl.J(;l~1nbl"l~e:J,:j1~Lb(;l~61-:j~e:Jb~e:JLLG1~-:je.J(;!Lb(;l~ 
, 'II 

"' ...... 'U'U'VIf)"Ue:Jl.J(;l 
'II 

4.1.4.3 1tl1LLf1':il.lf111LLG1~.:Je.JmL(;l~U'UVin"li'e:Jl.J(;le:J~1-:j real time "1Je:J,:jb\"l~e:J.:J1~n1':i 
'II 

V 4 !I IV 

G1'U?f~ b 'VIe:J'Ul.J1'W1e:Jl.Jf1'U"1l~ LLG1~-:je.J(;l 
' 

4.1.4.4 "1l~LLG1~-:je.J(;lbb'U'U smart control "U'U1~ 1:W~1n';h 75 ~1 lil1'U1'U 1 ~1 , 
- ':i~'U'U~e:Jfl1'Wbtl'U Led 

- "U'U1~~e:Jfl1'W1:Wue:Jvn11 1s" 

- Sound output 1:W~1n'i1 10 watt 

- 11-de:J,:j ~e:J HTM11:W~1f111 3 -de:J,:j USB 1:W~1n11 2 -de:J.:J Bluetooth, internet 

- Ltl'U1~'U'U Smart TV ?f1l.l11tl~e:J internet 1~ Digital Tuner 

-H'n'IJLLVI~.:J~1v1l1 AC 100-24ov so/60Hz 

- Resolution Untra HD hl~1n'i1 (3840*2160) 

4.1.4.5 "1l~LLG1~-:je.J(;ILL'IJ'UProjector 'W~e:Jl.l~e:J-r'Ufl1'W ~1'U1'U 1 ~1 

~ 
•• ~ .............................. U>>S1unoo~m' ••~o ...... fl..~··· ""~""' •. ~~~.:': ... J ........ noo~n" 
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- hJ~L"ilf1L~eJ'hrtnl911lJ'lJeJCJfrJ1 3600 Lumen 

- Ltl'ULf1~eJ\lu1tJ"ll'WI91 3LCD Projector ii-u'W1\91 LCD Panel1lJ.Wvvfd1 0.55 D1 

f111:W fl~LBCJ\91fl1Yi~~~LJ True XGA (1024x768 "il\91) 
' 

- 611111~m~eJ1J~V1m191tJ~~\ltl'\Jf1eJ:W'WlL~eJ1~~~LJ VGA, SVGA, XGA, SXGA, WXGA 

Lbfl~ UXGA 

- n1~\l61eJ\l61';h\l'lleJ\lLL61\l"U1l (White Light Output) bLfl~bL61\l~ (Color Light 

Output) 1lJ.Wvvn11 3,600 lumen 

-1-ffmvM1Wlri1\91 UHE n1~-1lvfuhii'W 210 1~\0\ mvm~1.ff,n'UWtJBCJfi.h 6,000 ~1b.J-11'W 
' 

1VIlJ191tln~ Ll.fl~bJ.Wvvm110,ooo ~11:w'l1'W1VIlJ\91tl~::v~Ei'191Yi~\l\liU 
- eJ~~161'J'Un1~'1!:W.f11Yi1~'lJeJtJnl11.2 L'Vh 

" 
- iia~~~61l'U Contrast Ratio bJ.Wvvni1 15,000:1 

... 
~~ IQ.f I 1.1 GJ<Cll 

- :W"lleJ\l~ eJ61 (llqJ1rueJtJ 1\l'UBCJ\91-ru 

- Computer port (0-Sub 15 pin) "111LoU1WtJBtJnl1 1 -dv\l 

- Composite (RCA) "U1LoU1WtJVtJn11 1 -dv\l 

- HDMI "111LoU1WtJemn11 1 "lim 

-Audio 'll1boU1 LLLJ'\J RCA ~"1111 1 -dv\l Ll.fl~~bb\91\l 1 "lim) WtJeJtJnl1 1 "11\91 8.5 i1 USB Port 
' 

Type A Ll.fl~ Type B eJ~1\lf!~bJ'lJvvni11"lim 

- 611111~~tl1'LJLLm 'll~LV!~tJ:Wf11\l'VI~ 1 'ULb'Ul~\lLLfl~LL 'Ul'UeJ'U (Keystone Correction) 

L~ 1lJ'lJmJnl1 +/- 30 eJ\lf3!1 LLfl~ LLUIJ Auto L~'UbL'Ul~\lLtJ'UeJ~1\ltJBtJ 
- 611lJ1~mtl\91bf1~eJ\l1~Vi''W'Vi Ldviim~L~eJ:W~eJ-dv\l~(ll(ll1'Ufl1'Vi"U1LoU1 (Auto Power 

On) bbfl~ Ldvii m~Lb61Lvl~1tJboU1~lbfi~V\!Ltl~b'iiJflb~V1 (Direct Power On) Ltl'UV~1\l tJBCJ 

- i:ioW\ln~'Un1~~~1'iiJ~LJ~qjqj1ru'lJ1LoU1 (input signal) er~ L'U~ (Auto Source 

Search) 

- iJ'tJ:w b~eJ'U611fl~L ~vtl1'LJ~L V!~tJ:Wf11\l'VI:W 1 'UbL 'U1'UeJ'U 
' " 

- 611lJ1~m11L61'UeJ\l1'U~1'U USB Thumb Drive L\91tJ1lJ lii'v\l~1'Ubf1~8\lf1v:W'WlL~a~ 
- 1-ff-dl'lL1f111'Wm~ Start Up llJLn'W 6 i'Wrill 

- ii~~LJLJ Instant Off L~mv'l1'LJm~tl\91bf1~eJ\l1ml91tJ1lJ!ilm~B Cool-Down 

- i1e.J1tl\91f1~vLJLfl'Ut1 Ltl'Wvtlmrum~~\i1'W ~\lLtl'U61l'Wtl~~nvLJL~tJ1fi'LJ~lbf1~m . ... 

- ii~~LJLJila'lti''Um~ 1-ff'l1'ULLfl~m~ h~m~:w 1lJ.Wavn11 4 ~~LJLJ 

- ~1Lf1~v'liitlrwun1lJLn'U 2.5 f11fln1':w 

- 1'LJtl~~tl'U~1bf1~eJ\l 2 ULLf1~1'LJtl~~tl'U'VIflB\91fl1'Vi 1 tJvr~eJ 1,000 ~1L:W\l ~'U61\91 • 
~~v~ blflr1'utl~~ti''ULdm~v~v~1\l1191v~1\lvrii'li1-:Jna'U 

4.1.5 Lfl~a~61amiliauaumruLA~a~1~ :ij1'U1'U 1 'tl~ • • 
4.1.5.1 Lf1~eJ\l61eJLJL VlC.JLJBL'UntJ~~61\lfibLfl~f111:WbblJ'UEJ161\l~611111~~ 1m 'Un1~61eJLJbVlC.JLJLLfl~ 

" 
'Vl\9161BLJmJmrum~LJ1'Lim~a~611vtm~:wLLfl~atlmruaL~m'J~v'Wn£1~1\l '1 • • • 

1) 611111~fl~1tJ"llU\91~(ll(ll1t1.!111~~]1'U~ffimu~~611vtm~:wi1~\l;f DC V, DC mA, 

Thermometer, PTlOO, Frequency, Resistance Simultaneous source and 

measurement for process devices 

~ ri'~ ~ rvll-- ~~~ fl\l"llv .......... .. ................. tl~~li1'Wm~:wm~ fl\l"lleJ ........ ....... ......... .. ... .. m~:wm1 fl\l"lltr. .:::::-........ .. ..... ... .. .. m~:wm~ 
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2) 611:U11tiLL61~..:~fi1m11~m161auLViCJu'!ID~iruru1ru:u1m~1'U1~YI~a:un'U1'U L'Jm 
"'"' .. 

L~CJ'Jn'U'IJUJ~'Vllfl11-o.i1CJ'!IU~iqJqJ1UJ:U1~1~1'UL.Wam1618ULViCJU 

3) i1~..:~ni'ULL'V!~..:J~1CJ1vJ 24 VDC LLUU 2 wire Loop 

4) i1fi1fl'J1:ULLlJ'Uc!'1 0.02% of Reading L~CJ1lJii'u11:Ufl1tJ'Jn\9lavhCJ 'lieN iqJqJ1ru 

DCV 

5) i1'VI'u'JCJrn1:u"il1~1'VI~uu"UVinm1~..:~rhu:un~ 1~ 21 fl#..:~ , 
6 )i1VI'tl'JCJfl'J1:U"il1~1V!~UU'UVifl-ffa:urtfi1fl11618U L ViCJU Lnu"li'a:ur~1~61..:!61~ 100 

\1 '\J \1 q 

11CJn11 

7)i1~..:~n-B''U Sweep Output ~1'V!~Ufl11~..:Jfl1~'J..:J'VIif1Lflam1~1CJiqJqJ1tu:U1~1~1'U 
.. 1"" ~ 611:U1mrtan ~LiJ'U Step Sweep output, Linear Sweep Output LLfl~ Program Sweep 

Output 

8)LLV!~..:J~1CJ1vi611:U11111m~~..:J AC Adapter, AA size alkaline batteries bbfl~ 
dedicated NiMH battery 

4.1.5.2 aa61'8lrt61Lfl't.J "il1'U'J'U 4 '!!~ 
' 

- Ltl'U~~~e:Jfl61~m1-;uaa61snfllfi61Lfl't.J ~i1LLU'U~1'Vlt 50 MHz 'VI~a61..:~n-;h 
'U 

611:U11t~1~~GJGJ1ru 1 vJvh 1~YI~a:un'U 2 "lia..:~~GJGJ1ru'V!~a:u1nn11 

- i1el'~11m11.1:uirufl'1UJ61.:!61~1lJifaCJn'h 1 GSa/s V!~a~n-J1 
" Q/0~ '\J , ... 

- -;ua.n1YI'!IU~ VNGA 'll'U1~ 7 U'JV!~a~n-J1 

- i1el'~11U1~:U'Jflr.Jf11Ufl~'U 1lJifaCJni1 99,000 waveform/sec 
'U 

- ii~~n-B''U zooM ~1'VI~u~~ruru1rubuYI1~1.1'J'U~~a..:~m1 1~ 
'U ........ 

- i1"1ia..:~~1CJiqJqJ1UJL61~:UL~8 1 oU~1V!~UatJ1:ULL6'l~tlnm1 1 oU..:J1'ULfl~a..:~ (Training 

signal) 

- L:U'Ufl11 1 oU~1'U.fl1'~11 'VlCJU'UIIi'JLfl~eJ..:J 
'U 

- i1"1ia..:~\9la USB 2.0 ~1'VI~U~1'U'VIif1LL6'l~~1'U'V!~..:JLfl~a.:~L~am1~1CJ la'U"Ii'a:ufl 
'U 

: 200 kpts V!~8:U1flfli1 "" ' 0 - :UV!'U'JCJfl'J1:U';ij1 

- 1 'VI:U~fl11bL61~..:~r..~fl1 'ULLn'Unm : 't.Jn~ (Normal), X-Y LLfl~ Roll 

Vertical Range 

DC Gain Accuracy 

1 mV!div 5~ 10 V/div V!~8fll1.:!fll1 

4% V!~8~fli1 

- Maximum Input Voltage 

- Time base range 

- Time base accuracy 

Trigger coupling 
• dl q 1 

reJect V!18~m1 

Acquisition modes 

resolution V!~8:U1flfl11 

- Trigger mode 

:U1flfl11 

- FFT window modes 

:U1fln11 

: 150 Vrms, 200 Vpk V!~e:J~..:Jfll1 

: 5 ns/div 5.:~ 50 s/div V!~e:Jfll1..:Jfl11 

: 50 ppm ± 5 ppm per year V!~8~fl11 

AC, DC, noise reject, LF reject, HF 

Normal, Averaging, Peak, High 

: Edge, Pulse width, Video, V!~e:J 

: Hanning, flat top, Blackman-Harris V!~a 

r ~gger holdoff range "~ 
1 
I : 1~~..:~LL\91 60 ns 5..:~ 10 s V1~ani'1..:~ni1 

...; rJ (.?--- ...; fV .tV-- d c:::-_L...~ 
6'l..:J"I!a ... ..... .. .. ..... ... .. .. ..... 't.J1~51'Um1:um1 r~..:~"11a ....... .. ...... ... ... .... .. .. .. m1:um1 fi..:J"IIe:J ... ... ... ...... ...... ..... ... m1:um1 
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: Add, Subtract, multiply, divide, 

FFT, filter 'Vl~ennnn'"l1 

~1tJ1'V'I AC Power Cord '<ii'TU'J'U 1 bG1''U 

- ~1tJ-J~61qjqJ1UJbb U\J 1:1/1:10 '<i\'1'U'J'U 2 bG1''UIJi€lb!'l~el.:J 

- fiijeJn1'j 1 off-:~1'U.f11~11 'VltJ '<il1'U'J'U 1 bci:W 
" 

4.1.6 tfl~e:J.:~ttfl~.:~e.~fla1VIi'u6ije:JW~tt 1i"tJe:~.:~-a::uufl1'Ufl~muun-a::\11V~1'U ~Tu1u 10 tfl~e:J.:~ • 
1. l114~Ln4 (Hardware) Vtt.hm.h~:W'Jfl~fl (CPU) Intel Core i7, 3.5 GHz V!~el~fd1 

2. Vlt.btJ!'I'J1:W'<il1'Vl~n (Main Memory) : 6 GB 'Vl~e:J~n11 

3. Vltbvm1:w'<il1m'J'j (Hard disk) : 1 TB'Vl~e:J~n11 ., 
4. 'Vlt.hmb~~~~fl (Displays) : LED 20 i11 WXGA !'I'J1:Wfl~bBtJ~eJ~1-:Jt!av 1024x768 

5. ih~uutlijlliim'j (Operating System: OS) : Windows 10 'Vl~eJ~n'"l1 

6. Iii' m ~ ~ ~~'lleJ'V'I \Pi' bb 1 4'U e:J~ 'j~ uu mu !'I:W bb uu m~l\11 v 611'U ~ii~ 'U ~'Vl~t:l n Iii' a.:~~ 1:w n fl'Vl:U1 tJ 
' " dJ 

'<i\'1'U1'U 1 erloff.:J1'U IJi'e:~.:~ij~'U~1'Un1'j'Vll.:JTU~.:JIJ!eJ1'1Jd " ... 
6.1 'l!e:J'V'I~bb'J4'W.:~n.a-'Um'j'IJ{jlliim'jbbGJ~m'jbb~~.:~~GJ (Standard Operation and 

Monitoring Function) 

6.2 'llel'V'I~ bb 14-w~ n.a-'Un1'jfl1'Vl'U~fl1bbGl~ n1'j'V11.:!1'U'Ue:J~'j~'\J'U!'I1'U!'I:Wbb 'U'U m~l\11tJ6"11'U 
' 

(Standard Builder Function) 

6.3 'l!eJ'V'I~bn4'W.:~n.a-'Ufl1'j~~1~m'jbb~~.:~~GJ~1Jm.,t!1m1~n (Graphic Builder) 

6.4 'lla'V'I~ Ln4'W.:~n.a-'U fl1'j'Vl~~au'j~uu fl1'j tt~~~~GJ ttfl~ fl1'j!'I'J'\JI'I:u~'V11fl1'jeJeJmt uu 111~ 
' 

fl1'j1i'lla'V'I~ttTfl~vffi1llii'e:~~'Vl,m'jt~a:w\Jlab~'U~1vnuVt'l.hv!'I1'U!'I:ubtGJ~atlmrut!'l~miia1~1\l~.:~ 
' ' 

4.1. 7 'tf~ 1~::tlil~m-a w~e:~:wui'1~'t11.:~1u ~1'U1'U 10 'tf~ . ... . 
ttl'U1~~tliju~m'jii'U'U1~11ltiavn11 800 x 1500 x 800 :w:w . 'IJ'j~nau~1tJ~'U1~~ bU'U 

Particle Board of Melamine 2 ~1'U iim1:WV!'U111lt!t~tJn11 25 :w:w . U~'UeJ'U~1tJ1~~ PVC 'Vl~e:J • 
~n'"l1 iii'I11:W'Vltn11lt!m.Jn11 2 :w:w. ~'U1~~~1:1J1'jf:l~~ti1nu 1fl'j.:J'U11~~ 1~a~1-:~li'u1'1.:~ tt~~bb'j~ 

1). 1fl'j~'U11~~bU'Ubb'U'U 4 'U1 ~1:JJ1'jf:lf:le:J~'IJ'j~nau1~ 'Vl11\11m'Vl~nncia~'U'U1~11l.Uavn11 38 

x 38 :w:w. iii'I11:W'Vl'U111lt!e:~vn11 2 :w:w. bbfl~ii~1!'11'UbU'Ub'V!~nncia~ b~eJ:w~~ 4 ~1'U iii'I1'Unm.:~~u 
tl1V1t!n~'U 1~~ "~~~~1m'Utl'j~ne:~ubi1nu'U11~~ 1~li''UI'I.:~ bb~.:~bb 'j.:J ~tlfl1tJ'U11~~~1'Uci1~ ii~11.:~ Lvh • 
L~m~~:wm1:w tb ~.:~ bb 'j.:~'\Ja.:~n'U fl1'j~:wt€iv.:~:w1~1'U'Vl'li'1 ~tlmv'U1iiat1 mrutl~u'j~~u "II~'U1 1~~'Vln 

' . ' 
~'U~'Ui1~'Ue:J~~1Vfm'j:w 'jm~um1:w~'U 1~ b U'UeJ~1.:~~ • • 

2).iitl~n 220 v ~~e:J:Wb'U1mne:~4~~~-:~u'U~'U1~~'Vl1-:J~1'Ui1tJ'Vl~eJ'U1111lt!avn11 1 ~~ • 
3).ii~1tJ 1 'V'I~1'Vl~u\Jlm i1nu1~uu 1 'V'Imv'Ut~n 1~~!'111:Wm111lt!av n'"l1 3 t:u~1 

4) .1~~tliju1im1~eJ~ 1~~'Un11~'U1e:J.:!:W1~1ji1'U1~~u ISO 9001:2015 b ~e:JbU'Utl1~ 1v"II'U1 'U 

~1'Un11'U~n11Vt~.:Jn11'U1tJ~iit11~~'V15.n1~ 
... ... 

5) . bn1€ivh-:~1'U ii11tJfl~b€iv~~~-u 

- ttl'Utn,t'Vl,-:~1'U~11 t1 ii~t!n~ .:~ 
dll ~ ~~ i/ 

- :W'Vl11bb 'U'U'Vl-:1~1'U'I!1tJbbGl~'U'J1 

- ii~m11'Vl1''Un11b!'l~e:J'U~hJtiavn11 4 ~a 
- ii'U'U1~11lt!avn11 56x62x84 (n.*fl.*~.) 'I!:W. 

- ~1:JJ1'jf:ltl~u1~~u~-:~~11~ 
" 

••~a. ... ~fi1Un»~m> ••~a .......... f.Y.!!:. .... n»~m> ••~a:Cc.S\.c:.~ ...... . n»~n1> 
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5 . 01'WUI'lf111~~l.Jel'U~G11'1 
' 

~bG1'1..1el11fl1~~1))eJ~~~l.leJ'U~G11'l~~'V!l.ll'li11CJ 1 '1..11~CJ~nm 120 1'1..1 \Jut;)l'!~1n1'1..1~ ~'1..1 1 l.l 1 '1..1 
~ ' " ... "" G1qjqj161lel'1.11CJ . 

6 . G1t:n'I..IVi~~l.Jel'U 

~bG1'1..1el11fl1~~1))eJ~~~l.leJ'Ul.leJ'Ufl1.ti'ru..n ru el1fl11flru~imm1l.lf'l1G1(;)i C3 l.l'Vl1 . ~1'1..1'1..11 
~ ' 

~1umhue1~ a1Ulell'leJCJG1~bnl'l ~~'V!11'1L:av~1'VIli 

b~CJ'U~eltlbb~~'W~ell.J 1 -&'~1'1..11111 

f111~~l.leJ'Ufl1.ti'ru..n~~l)) e1~~1 b 'Dt.1 fl11~1'1~~ 1 ~ 
' 

... 1 ... .¥ 
7. "J~b~'\..1 'l..lf111~1'161lel 

b~'l..l~uLb~l.l1rulfl1~fl111~b~'l..l 7,ooo,ooo 'U1'Vl (L~I'l~1'1..1'U1'Vl~1'1..1) 

11fl1flfn~ "J~b~'\..1 7,000,000 'U1'Vl (b~l'l~1'\J'U1'Vl~1'1..1) 

a . n11~'UD1~n'l..lfl11l.J~11~'~un-w~eJ~'l.lel~~G1~~~~l.Jel'U 
~bG1'\JeJ11fl11))eJ~~uu1~n'l..lm11l~11~'~'U n-w~eJ~'V!~wul'l-ifeJ~'l.leJ~~~'l.leJ~ b tl'l..lb 1~1 1 tJ tru bb~ 
~ ' 

1'1..1~l.J'V!1l'Vl CJ 1~ CJ i 1111~'\.Jl.Jel'U li'ICJ .fl1 CJ 1 '1..1 01'V!'I..II'l b1a1~~fl~11 'V!1fl~~'l.lel~ bi11'1~111'l'U fl'W~el~'V!~el , 
il'l-ifeJ~ ~LG1'1..1m1fl1~~1))eJ~scieJl.JLL61ll.J 'V!~mLm'1l1~eJvi.t.~G1.n1-wffiim11111~~~L~l.J .n1v1t.1 30 1'1..1 uuLL~ 

~ ~ 

1t.~mi11~'Ubb~~~1fll.J'V!1l 'Vl CJ1~CJ., li'ICJ hlRI'lfh1i~1CJ11'11 ~~~'1..1 
d 1 0 ... 

9 . b~el'\..1 'l.lfl11'1111~b~'l..l 

l.J'V!1l'VlCJ1~CJ i ~~~11~b~'l..lfl1~~'1Jel~ 1 ~bbri~'1.11CJ b~ell.J'V!1l'VlCJ1~CJ., 1111~'\.Jl.Jel'U~~'l.lel~ 1111'1CJ 
~ 

... ... 

fi1'Utn'l..lbbm 

10. fi1u~u 

'V!1 n~'1.11CJ hlG11l.l11f:l~~l.JeJ'U~~'l.leJ.fl1CJ 1 'l..lb 1m~n1'V!'I..II'l1il t.~a'run11 ~'1.11CJ~~I))eJ~~11~1"11u~u 
\.1 " a~ \1 

1 ~LLri1l'V11i'Vlm~v., b tlt.~11t~1t.~eY(;)11~eJv~~ 0.20 (f'l'I..IV~~'~aeJ~f'l'l..lv) 'l.lml.J~fi1~~'1JeJ~~ci~ 11l 1111~~1leJ'U 
\1 , '\J \1 

11. 'V!~mnru,1m1oW~11ru1~1'lb~eJn-ifma'l..leJ 

1. 1t.~m1oW~11ru1t:J~fl11~eJ-i!mG1'1..1eJU1~mm1fl1~ib~n'Vl1eJ'Un~flf~d l.l'V!1l'VlCJ1~CJi ~~ 
-w~11ru1\9ll'l~'l..lll'l t1 1 'l..lbfl ru..n11fl1 df11fl1~1ij~) 

Aru::m·nmT~~1'1"1Jti'U L "'J~"1Jti'I'I1'1J 

. ~ 
(~~'1leJ) ................. .. .. ..... ........ .. .... ...... D1::u1'1..1fl111lfl11 

(t:.~f'l .-w-u~ b~eJ~.ihl.lv) 

. tvd 
(~~'1lel) ...... .. .... .. .. ............ .. .... .. ......... . fl))l.Jfl11 

('1..11CJG11fl1 tJ'\..1(;11) 

d) ~~ (~~"ll€1 .. .. ....... ... ... ....... ........ ...... ....... . fl'S'Sl.JflT:i 

('1..11CJ~fl)~'IJ'Vli ~'1..1'\..lfi'S) 

~~eael ... ...... ~u1'\Jm1l.Jfl1) ~~eael .... .... Q!.. ..... m1l.Jfl1) ~~eael .~~ .. ~ .... .. m11Jf11) 



m"a1.:1LLMI.:i1.:1L~'U.:I'Uth~111W~1vi~u;5'~6'l'a'aml~'a1£J~~LB£J~fh1"ti~1£J 
1'Lim-a;5'~~v;5'~~1-:~~iJ1-d-:~1'Uriv6'1~1.:1 

LL'U'U un.o b 

® . ~vbfl-a.:~m-a fl1ilrusn'll~~m.J5'\J~rn~ process control ~humhu8\l eJ1bJl8~8CJ61:::bn~ ~\lV!l~b~CJ\lhnJ m '11~ 
ID. vtt.i 1£J.:J1'Ub:ij1 'tlv.:ibfl-a.:~m -a flru:::1mm~1lf"l1611Pl{ 1lvt11VIm~mVIfllu 1r~~~1"ll1l\lflmhu'U1 

rn. 1.:1b~'U.:I'Uth~111ru~1vi'~u;5'~6'l'a'a ~.ooo,ooo 'U1VI (b~~~1'U'U1VI~1'U) 
' ' 

ct. 1'LIVith'VI'LI~'a1fl1n~1.:1 ('a1fl1B1.:1B.:i) ru i''UVi bo Vlrllflll bctbrn , 
btl'Ub~'U ~.ooo ,ooo 'U1VI (b~~~1'U'U1VI~1'U) 

' ' 
~1fl11Pl8V!'U1CJ 

~1~'\.J I 'a1£Jn1'a "a1fl1~v'VIt.i1£J 

m. 1 ~~uumufll.lbb'U'Um:::~1CJ~1'U (DCS: 
' 

ct,o~ct,rnoo . oo 

Distributed Control System) 

b . 1111m'Ufll.l61~~1CJ (Final Control Element) ' -
bb~.~bo . oo 

rn . bfl~8\lij8l'~~:::~u (Level Transmitter) bm~,obo .oo 

ct. bfl~8\ll~eJIP1~1fl1~1vtr~ (Flow Transmitter) brno,obo.oo 

ct. bfl~8\ll~fl111lvl'U (Pressure Transmitter) bmo,~oo.oo 

b . 
" 

il\lbtl'U'W1 (Reserve Tank) brn,ooo.oo 
' ' 

~ . bfl~8\ll~fl1~~'U61:::b VieJ'U bcto,ctoo.oo 

~ . "ll~bb61~\l~rlbb'U'U Smart control "ll'U1~ 111~1fl11 
' 

mbm,ooo.oo 
" ~ct tJ1 

~. 'll~bb61~\l~r~Lb'U'U Projector "i''~81l~8-rum"i'' bb,ooo.oo 

(9)0 . bfl ~8\l618u b Vi CJ'U eJtJ mrubfl ~8\ll ~ 
' 

m<t~,ooo.oo 

(9) (9) . 8861;a1r~611fltJ rno,ooo.oo 

mb. bfl ~8\l bb61 ~ \l~ ri~1V!-r'U"1!8 yj l'i'bb 1{"ll8\l ~:::'U'U fld'Ufll.J 
' 

b~,ooo .oo 

bb'Uum:::~1CJ~1'U 

mrn. "ll~ 1~:::tJ5'\J~rn~"i''~81lbn15'v11\l1'U b ,boo.oo 

-a11JbU'Ub~'U 

' "" If:. bb'VI~.:IVI111'tlv.:l-a1fl1n~1 .:~ 
Clit. Q.J ..:::j..:::,j Q. Q,J 0 QJ 

ct.m m~VI "i''VIb861 fltlll'Ub'U"ll'U ~1fl~ 

cr.b u~~VI 1VIm1l"ll~\l B'U61mL~'Uv1 ~1n~ 
" " 

cr.rn ~1\l~'U~1v'ihn~ bbfl"lll'U bVIfl1t~1r~~ LbeJ'Uil b"1!8{161 , 

d 1/CV ..:::::. 0 

b. "a1£J'tlv~-a~~~'tlv'Un1~'U~:1fl; n~1~ 
b.m ~f'l . "i'''U"il b'Utl'l.fm.m 

1
/ 

b .b 'U1CJ611fl~ tJ'UIP11 r;:\)f/1-
b .rn 'U1CJ~m~'UVI{ ~'U'Um ~ ~ 

~1'U1'U 

(9) "ll~ 
' 

"' mm 
d 

b bmtl\l 
d 

b Lmtl\l 
d 

b Lmtl\l 

(9) il\l 

b bfl~tl\l 

(9) 1111 

(9) 1111 

(9) "ll~ 
' 

ct "ll~ 
' d 

mo LmeJ\l 

(9)0 '11~ 

~1'U1'UL~'U 

ct;ob"ict,rnoo.oo 

bb~.~bo.oo 

ctrn~,octo . oo 

ctbo,octo.oo 

c(\!;(9),~00 . 00 

brn,ooo.oo 

<tom,ooo.oo 

mbm,ooo.o o 

bb,ooo.oo 

mct~,ooo.oo 

mbo,ooo.oo 

b~o,ooo .oo 

bb,ooo.oo 

rrl,ooo,ooo.oo 




