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nlV1'UVl ~~':i~U1'U'1i'tl (9).~ (kl) VI~ml~LfJ'UVlti~~tl~1'h~n'U~L~n'VI':itliim1\J11~1~m':i~muuru~n~1~nlV1'UVl , '" 

(~) Vlti~~tl~l'h~n'U"lJtl~U~';'VIL~'U"l'U VI~tlU~';'V1 L~'U"l'UVI'"n'VI-SVUJm~-rUm.~till \J1L~ 
th~ fltl'U fi"ilm':iL~'U'VI'UL~tlm':i'Vnru"llflLL~~th~fltlUi)':ifi"il~1'lh~n'U\J11~'h~ml"!"lJtl~i)'Ul f11':iLL""~th~L'VI1"!1'VIfJ \J111J, . 
':ilfJ~tlU~';'VIL~'U'VI'U~5'U1 f11':iLL""~,h~L'VIl"!l'VIfJ LL..ij~L1fJ'U1~'VI':ilU lVlr.Itl'U1~~1m.a\J111J~dmh~Vlti-!latl~1'lh~n'U"lJtl~, . 
i)'Ulfll':i~flru~fl':i':i~m':i'UltJultJnlV1'UVl ~~':i~U1'U'1i'tl (9).~ (kl), 

~L~fl'VI':itliim1 (m~L'lh) -w'U"illn.umJf1i'Ul'l11J£YrurulL1hLL~d 
" \I III 1IIJ 

VI"'mJ1~n'Ud"il~fi'UL~ lVltJllJijVltlflL dtJ l'll1Jti'l'l':il1.'id'U"lJtl~~t;1~m~L'lh~~h~Y/tJ1Ul~BtIltlll 

-Sfl';"lJtl'ULLrl'U l~-su~tlul1LL~d 
• ., '4 n. fl11i11'1LLa~n1'11i11tJL'I'LI 

h~Y/tJ1Ul~5t1ltlll-rn';"tJm.JLLrl'U "il~~ltJrhL·lh~~1~1d~f11.g~~~lL~~ \J1~tl~"il'Um.gtl1m~'U'l 

LL~~~ll-tl~ltJ~~'l.Id~LL~dLiLLrl~~'U'1i'mt;1'Utlm~-SUf11':ifi'~L~tlnliLfJ'Um~L'lh Ld€lmiL"lhl~1.'i~1JtlUit;1~miL1h1~ 
'\I "lI '\I , 

fl':iU5d'Ul'l11J£Ytil til 1 b1ilV1~tl'1i'tll'ln~~Lt1'UVlti~~tl LL~~h~Y/tJ1Ul~BtIltlll-Sn';"tJ tl'U LL rl'U 1~l'l1d"il-SU~€lUit;1~m~L1il11 

... 1/ OJ 

L1tJU':itlmL~d 

~. er"'11t:t1'l.1W 

~l'l.1-SUl'll1JLLUU£YtIltlllL"lhLL'UUvhtJLtlflt;11';j'l.l':i~mVl':ilf11~L~n'VI':itliinid VI~tl'1i'tl\J1n~~L1ilLfJ'U 

Vlti~~tl 1ifi~1'Uti'l'l':ili'tltJ~~ o.klo "lJtl~11fll~li&'lVlmiL1il~~~11J1~-ru~tlu~tl1''U, 

~. 

~"lI'U~ f11':i'l.l)~ m~)11'11~L~n'VI)tliifli ~~l~vil£YrurulL1ill'll~LLUU~~)~U1'U'1i'tl (9).QI VI~tlvil'1i'tl 
'\J Il.I III , 

l'ln~-!Ib1ilLt1'UVlti-!l~tl LL~dLL~mru "ilZ~tl~ -su'l.I)Zn'UI'1dl~"!il),~un'rdtl~"lJtl-!l~-!I"lJtl~~ L1il~Lfi~~'Um fJ1'U':i~fJZ Ld~11lJ 

m':i~-!I'UllJL 'U£YtIltlll"ilZ mzvil1~ ~tlLdtl11~Y/tJ1Ul~5t1ltlll~n';"lJtl'ULLrl'Ul~-sum.~~ 

L~'U~l~&'lVl"illm~'U~u'l.l)~1J1ru'l.l)z,hu 'V'Ll"!. ~<ttJ~ LL~dL'Vh'!'U, 

(9)o.kl Ldtlh-!lY/tJ1Ul~i{ru!;\J1-rm~rotl'ULLrl'Ul~fi'~L~tln~~'U'1i'm&'l'Utl)ltJlVlli LtI'UmiL1il LL~~ 
IIU tV "lI 'U 

1~\J1n~~L1il~&'lVl\J11lJf11)'l.I)~m~)11'11~L~n'VI)tliiniLL~d t11miL1il"il~~tl~~~VI~€ltJl~&'l~miL1h~~n~ldL'1i'1~1"illfl 
, '\I' 

~1~'l.I):::L'VII"! LL~~'lm~,!'U~&~tJl L.ul1J11~fJ'VI1-!1 L~tll'UL"''U'VI1~~ij L~€ll 'VIm~'Utl~ LL~:::&'lllJl)t:ll~'U~f11)-SU"IJ'U1~\J111J~ 
'\I 

~-'ilJ'U\J1~11f11)m~'VI":id~l'1lJ'Ulfl~'l.I)~f11l"!nlV1'U~ ~~'U'1i'tlL&'l'Utl~~LtI'U~~L1i1''iJ~~tl~'l.InUi\J11lJfl!lVl~lfJ';h~dtJnl'':i 

http:er"'11t:t1'l.1W
http:1''U~m.aL


«9) u;~,:jm~i,:j",,~e)'\hWi.1Vlm~L"li1~L"li1~,:jfl~11b.u11J11il1fl~1,:jtJ~~L'VIfiI~€lm1Jb~1vh• 
.maLtI ~ 1t1 'L!u~,:jLb~1t1~m~L"li1i,:j ".,~m"li1"iJ€l,:j1il1fl~1,:jtJ~~L'VI1"I b1t1Lb~Ll~IU"ll€l,:j~f;)1JtI~~';hm~m~'VI~1,:j

~ ~ 

f'11Jtl1f'11JtJ~~mfilam1U1~u~~'VIfllVlm~€l~tl1~• 
(1!J) ~Vlm~1~~,:j"ll€l,:j~L"li1~,:jfl~11U~~'VIfllVlm~€l1'V1a ".,~m~€l~ij~'VI5L"litlL~tI1nUL~€l• 

1'VI tJ 1il1fl~1,:jtJ~~L'VIfil1J1ci,:jtJ~~L'VI 1"11'VIa LltlLb~Iil~1~fu€l'4t.y1~1il1flm1JL~1vh 1~U~~'Vlfl~,:j"iJ€l,:jt!tllVlm~€l~u~m"li 

b~€ll'VI a ~,:jIil~~eJ,:jl~fu€ltlru1~L"litlt!tI n €ltlU~~'VIfl"ll €l,:j~,:j b~€l~tI ""~€l Lllu"iJ€l,:j~ f;)1JtI~~';hm~m~'VI~1,:jf'11Jtl1f'11J
, tiJ ill ., 

tJ~~mI"lCJmltl1~u~~'VIfllVlm~€l~u• 
(m) 1t1mruvtwtJ~"m~11J «9) ""~€l (1!J) «t~L"li11il~~€l,:jfu~Vl~11JfliJ""1J1tJ';h~lam~ 

(9)0.~ h,:j'VW1U1~fityt.y1fflm€ltlLbntli.1,:jlU~'VI~~Iil:::LLm"iJb~1Jb~hJbi€ltl1"iJ ""~eJ-n€lf11".,tlVl1tI 

LLUU~tyty1""~€l.u€l~fl~,:j L"li1L'Utl".,'L!,:j~€lL~L;Jtl1tJ~11Jf'1111J L\1t1"iJ€l.:JiNTum1t1 erCJm'j~.:J~Vl (tl1ij) 

(9)O.ct 1t1mru~L€lfli.11~LLtlU'vi1aL€lfli.11'jtJ~:::fl1Vl'j1fnBL~fl'VI~€liJfl~.Q ijf1111J-rrVl""~€lLLtJ,:jntl 

&J~tI-n€l Li.1t1€lIil:::~€l,:jtJn"m~11JfhliJliluCJ"ll€l,:jhw~tJ1U1~fifllru1fflm€lULLnU fhliJlilua~,:jfl~11L~tim;JtI~i.1Vl LL~:::&J 
,,~ 1)~ IU 1 '" 

gtl-n€lLi.1u€lllJij~'VItlL~CJfli€l,:jfhLi~1CJ1Vl~ L~1JL~1J 

(9)0.\0 1'j,:j'Vw1u1~fityty1fflm€ltlLbntl€l1IiltJ~:::fl1I"1CJm~flm'jL"li11t1mru~€l1tJm~ lVla~~ 

~tI-nmi.1t1€lIil::: L~ tJfli€l,:jfl1L~a""1tJ1Vl~ 1il1flh,:j'Vw1u1~fityt.y1ffl';"ll€ltlLbntl11JLvi' 

«9) 1~.:Jf"itJ1u1~fityty1fm~"ll€luLLntl11JL~fufl1~~Vli.1'j~L~tI~lil:::1-tlltlfl1'jL"li1""~€lvh.~ 

fU~Vli.1~'jLb~wL;ja,:jf"i€l~Iil~vi1fl1'jL"li1f1~,:j.Q~€lltJ 

&J~tI-n€l Li.1U€l~1a~U ".,~m~1WU1mtlm~Li.1t1€l~1f11 ".,~m:;€l11m:::vi1fl1'j'VIIil~~~ULVl1t1m'jLi.1um1f11 
~ . 

(m) fl1'j'Vhfl1~L"li1f1~,:j.Q~€l1tJ€l1liln€ll~LnVlf'1111JL~CJ""1tJLbfl1'j,:jf"itJ1u1~fit.yty1ffl'; 

"ll€ltlLbntl ""~€lm:::'VIU~€ltJ~~ltJ"lI,ji.11D1~ru~ 

(~) fl~ru~tl1uvi1U€l,:jL~mnu «9) (1!J) ""~€l (m) ~11J~n1".,tlVl1t1fliJm:::'VI~1,:j ~,:j€l€lfl 

~11Jfll11JLtlfliJ""1J1CJ11~1 CJfl1'j~Vl~€l-.ijVl~1.:J Lb~:::fl1'jU~""1'j'Wi.1 ~.fl1 f'1~3i 
/j)/j). fl1-auilUi~111n~Vl1I1mLfiI:::-a:a{jau 

1tI~:::Vl11,:j~:::a::: Llmfl1'jL"li1 &Jgtl-nmi.1u€lvh.~~Ufl1~~VlL~€lfl1~Ltltlm~L"li1~mtJn"m~11J 
~ ~ ~ 

".,'" fl Lflru';;~ fliJ".,1J1tJ LL~:::'j::: L,jtJu1~n1V1t1Vl111VlCJ LfI~ ,:jfl~Vl 

/j) m. m-au-a:::WtlNfiI fl1-a\.lilUi"'1t1'l1v"'~\.I-a:::nvum';j 

h-lf"itl1U1~fityty1fflm€ltlLbntl i.111J11ml1t-J~fl1'jtJ~~,:j1t1LL~1Li.111il~11Jatyty1"ll€l,:j~gtl 

-n€lL61t1€lm~fufl11~VlL~€lfl1~L;Jtlm~L"li1L~€lt111J1tJ1:::djut-J~m1tJnul1,:j1t1"ll€l.:J&JtJ'j:::fl€lUfl1'j
~ ~ ~ 



VI~Elvh~n.!n.!1tiuh~'WfJ1U1);l5n.!qJ1tn~e:1'I.mriu11i11"l)11 

L)-!l'YW1U1);l5n.!n.!1tn-M"IJElUbbriU 



"tltJL"""tl~~1'U (Terms of Reference: TOR) 

~1'UL'h~::tJtJ~fI"111~'htiLLtJtJL;tltll'VI~ (Real-Time Locating System) ~1'U1'U Gl ~1'U 

Gl. 1'''q'\.h::fl~'' 
L~a1m'Unl'~~~\i11U~'n,~aU1tiJi1LL'Vl'l1~~a~"Um~\}:m ;~fl1U11fJiri~-aau~-nn~"Ua~ 

, 'U 'U 'U 

~'t}:m1~a~1~fJn~a~ ~'U~1 'rl~aU~'1~~tJf)''Vl1m1'Vl~iJ'Vlij"Ua'll:!tJ1tJ~L-a1~iJm1'thu~~m~1
'U 'U o~ 'U 

~. '1Wflll~"tl~~'lh::fl~""'::Lfl'Utl~1f111 

~.Q1 llJa~1t'Vl11'1Lfinfhln11 
" 

hcs: bJLtJ'UiJflfI~;'Iachtw:i1'1fJm~:riJm1~'U-aaLa'Ua'Vl~avT1~f)1f)11niJ'Vl'l11fJ'I1'U"ua'l-s\i
.. 'U 'U 0t:0t: 4-!i 

Hi1f1111 L~a'l~1mtJ'Ul:!~1l.i~1'ULnru';n11tl1~ Lij'U~~ n11tlfhj'~'11'U"Um~tl1~naiJn11ti11U1tbij fJiJ~
" ~" 

~Pl'U\i1~11m1m~'VI11'1m1f1~'1n1'Vl'U~\i11u~tl1~n1f'1Lt-l!:m'rdl'U1~iJiJLfI~eJ"1J1fJa11a'Ul'VIf'1"Ua'lmlJ'ut:yiin~1'1 
'1... ~ c:: ~ ~ 1!"l OJ 4 ~ 'h~ 1" v.c:f d 1" d. SJ~~.ct IJJLiJ'U'4f1f1~'lf'l~mt'4"lla 1 t'UiJt:y"ll11fJ"lla~'VI'I'I1'ULL~t ?lLL~'I L1fJ'U"lla 'VlbiJ'U~'VI'I'I1'U 

"U eN'Vl'Lh fJ'I1'U "Ua'l~\i1.'U1~iJiJ LfI~a"li rl fJa11a'U L 'VI f'1"U a'lmutrf) Iiin ~1'1 ; 'I11ufi'lil~iJflfI~~~vi'N1'U L tJ'U ~ at: ~ 'U 

~'Uiri1'U~~~m1 m1Un11l:!~~m1 ~iJ~'Vl11 l:!iieJ1'U1~1'Un11~1I,il'U~1'U1'Un~n11"UeNil~iJflfI~,r'U~1fJ 
.. 'U 'U V 'U .. 

h b iiflruautr~I,L~~llJii'"n~ru~;a'l~1U\i11U~f1ru~m1um1'U1fJiJ1Vm1~?l~a..ij?l~1'1• 
LL~~ n11iJ~'Vl11";a?l.fl1f1~\in1'Vl'U?l1'U11"lln~~1'ULiJn~1. ... , 

~.~ L'iJ 'UiHiiJ f1f1~ ~iia1-ii'rlL~L,h..,G'I?lvl tl1~ n1?l11f11L,h~1vlGtl1~n1?l11f11." . 
_c:: _~QJ' 

eJb~n'VI1a'UnG'l~'Inm1 

~.~ bJ LtJ'Ul:!ii~~tl1~1fJ"ll'lH1un'UniJl:!~'U-aa LG'I'Ua11fJ~'U~L-a1~'U-ama'Ua 1 ~LLn 11'1'rlfJ1iJ1~ 
" " 

trt:yt:y1~n~a'ULLn'U ru 1'Utl1~n1f'1tl1~fl1?l11f11~ L~ n'VI1ai'ln~ 'Vl~allJLtJ'U~m~vT1m1er'ULtJ'Un11-rr~"u11'1 

n11LL"li'l-rr'Ua~1'1LtJ'U1511UL'Um1tl1tfl1?l11f11~ L~ n'VI18i'ln~f1f'l.Q 

~.(;';' 1l.iL'l1'U0~~iJLan~'VI~'Vl~afl11UrrlJf1'U ;'1a1~tl~La151l.i m)U~'Uf'11~1'VIfJ L1'ULLI1l 
, , ~ II 

~\iiJ1~"lJa'l~~'U-neJLG'I'Ua1~iifhG1'11~G'I~~Lan~'VI~f111U~Un'UL"li'U';hu'U
"" " . 

~.(§)O ~~'U-nma'Ua~~'U-ama'Ua1.'U1tlLliJiJ"Ua'l "n~n11~1U~1" ~a'liiflruG'luiJll ~'1.Q
'U 'U , Qf 

mru~-aa\i1 n~'I"1 n1'Vl'U~1.~~~'L-a1~1U~111CJL~11 fJ'Vlii,utJ'U~L-a1~1U~1'Vl"'n -nalJlm'l'l"1 
" " 

~t;8'1ii fl11 n1'Vl'U?la ?l?l1'U'VlU1~ LL~~f111U~iJ ro ~"llaiJL'Utl~U1ru'l1'U ~ 'I"U8'1 'Vl~eJl,!~f'i1\i11uatyty1"Ua~ 
11111 II Q.J' ,"'''I''.::!II 

~L"u111Ufl1'Vl~nU1fl fl11 ~L"U111Ufl111tJ 8'U'VIm1tJ
" " .

mru~-n8\i1 n~~"1 n1'Vl'U?lL~l:!L-a1~1U~111tJ1?l11tJ'Vlii'II,iJ'U~L-a1~1U~1'Vl~nn~n11~1U~1 
" " 

,r'U~a'lL-a~~~1'U"Ua~l:!L-n1~1U~1'Vl~m1CJL~mLtJ'U~~.:I1'U"Ua'ln~m1~1U~1~~'U-a8LG'I'Ua
" 

~1'Vl~iJ-n8IJ1n~~ "1 mu'1~n1'Vl'U?l1~~l-a1~1U~111V1~LtJ'Ul:!\-a1~1U~1'Vl~n ~\-a1~1U~1 
" " " 

'VJm1fJ~~;a'liil"lruauiJllfl1iJ1l1'U1JI1UL1a'U1"U~n1'Vl'U~111'ULa na11L"8ty"ll1'U 
1I.dl" " ..:=I ~ ..:f II II _ d. _ ~QJ Q.I Q.I 

h(§)(9) eJ CJ 'U"U eJbG'l'UeJlJI a'l~~'VI::;LiJ fJ'U b'U1~iJtl~ ~'lf a~ ~~ 1'1.fl1f11\i?l1 fJm~ n'VI1a'Una" ... 

(Electronic Government Procurement: e - GP) "Ua'lmutrt:y~n~1'1 

Jim. "UatlL"UIJI... 

~;i..~'Um1um1 
.~~........ n11um1 


..........:1)../ ........ m1um1 


........~........... m1Ufl11 


.......... , ..................... n11un11 


..........E==....... fl11Ufl11 




-~-

... ,.. .,_~ ~ .r ..I., 
Ql. 'lI£l1JL'lI~"I1EJl't::L£lEJ~'lI~HI.:I11.1L'!I1"I::1J1J~~~111~1J1EJLl.IL'lI~"l.If1~1EJ"I::1Jtl RTLS (Real-Time 

Locating System) 411.111.1 Ci) .:111.1 '.h::n£l1J~1EJ 

(9)) ~tJmru Tag r;;'1'V1-r'U~~(9]111~1 ~1'U1'U (9)~0 "Il~• 
~) ~tJmrut:le:J~ Tag r;;'1'V1-r'U~~(9]111~1 ~1'U1'U (9) "/j~• 
Q1) ~tJmru-r'U~'Y'Y1b~e:Jfi''U'VI111l1bb'VIt1\l 

~) e:JtJmrufi~~~bfl~m-r'U~ruru1ru
· ~ ~ 

~) bfl~mfle:JlIVl1 b(9]e:J{mJ"lhtJ r;;'1'V1-r'U)~'U'U~~(9]111~1 ~1'U1'U (9) "Il~• 
b) 1tJ)bbmll)1tl\l1'U)~'U'U~~(9]111~thmb'U'Ub~tJG'l1'Vl~ ~1'U1'U (9) "Il~ 

'II • 
gj) License 1~\l1'UltJ)bbmll~~(9]111~thmb'U'Ub~tJG'l1'Vl~ ~1'U1'U (9)~ "Il~ 

'II • 
~) e:JtJmrum~':iJ1tl~ruru1ru POE L~ Switch "lJ'U1~ ~~ "lim· 
· 

~ ~ 


~) e:JtJmrufl)~':iJ1tl~ruru1ru POE L~ Switch "lJ'U1~ ~ "lim 

~ ~ 

(9)0) e:JtJfl)rum~':iJ1tJ~ruru1ru POE L~ Switch "lJ'U1~ (9)0 "lim ~1'U1'U (9) "Il~. " " • 
(9)(9)) bfl~mr;;'1)m1vJVh"lJ'U1~ (9),000 VA 


(9)~) 19ir;;'1'V1-r'U~~bn'U bfl~mfle:JlIVl1 b(9]e:J{ bbG'l~e:JtJ mru (bU) ~1'U1'U Q1 "Il~ 

'II • • 

(9)Q1) 19ir;;'1'V1-r'U~~bn'U bfl~e:J\lfle:JlIVl1 b(9] e:J{ bbG'l~e:JtJ mru «(9)~U) ~1'U1'U (9) "Il~ 
'II • • 

o II(9)~) b6'l1b'VI~n"ll'Uti'm:h11'Ui Q1 .a1 6'I\l ~ bll(9]) "fj~e:JlI:01'U)1n ':iJ1'U1'U (9)~ (9]'U
• 'II ~ 

o II(9)~) b6'l1b'VI~n"ll'Uti'mj111'Ui Q1 .a1 6'I\l b bll(9]) "fj~e:JlI:01'U)1fl ':iJ1'U1'U b (9]'U
• 'II ~ 

(9)b) Fiber Optic b Core SingLe Mode ~1'U1'U ~~o bll(9]) 
" (9)gj) b-~~F (~ Snap-In) Rack mount DRAWER ~1'U1'U ~ ~'U 

" 
(9)~) PigtaiL SingLe Mode ~1'U1'U Q1b ~'U 

" 
(9)~) Snap PLate b Core SingLe Mode ~1'U1'U b ~'U 

~o) \l1'Ub~e:J1I~e:J6'l1tJlmbn1'1l1bb6'l\l ~1'U1'U (9) \l1'U 

~(9)) UTP CATb Indoor CabLe ~1'U1'U ttlrio bll(9]) 
" 

~~) RJ~~ ModuLar PLug Category b ~1'U1'U Q1b ~'U 
" 

~Q1) RJ~<t ModuLar PLug Boot ~1'U1'U Q1b ~'U 

~) uPVC lh" White ~1'U1'U Q1bo i.1I(9]) 

~~) Accessories MateriaLs for uPVC Piping ~1'U1'U (9) \l1'U 

~b) HOPE lh" ~1'U1'U G::'bo bll(9]) 

~gj) Accessories MateriaLs for HOPE Piping ~1'U1'U (9) \l1'U 

~~) l'Vl)\1f31U bbe:JG'l B~ (LED TV) bb'U'U Smart tv "lJ'U1~ ~o .a1 ~1'Ul'U (9) bfl~m 
~~) e:JtJmru,jmti''U1vJm~l"1ln'Vl1\l6'l1tJ1vJvh~19i SOB 'VI~e:J DB (Class II) ~1'Ul'U (9) "Il~ 

• 'II • 

"j !Q10) \l1'U~~~\l ... 

~~ ....~'Um)lIm) 
.... ~.~........... m)lIfl1) 

........... ~ ....... m)lIfl1) 

........~............. m)lIm) 

................................ n))lIn1) 

.......... ~....... m)lIm) 

...........d.!!..li ......... m)lIfl1) 



-bTl­

Ii11'U1'U @) 'I1'U 

bTl@) Commissioning & Test 1i11'U1'U @) 'I1'U 

1lI.1i) ~t1n'nu Tag ri1'V1i'U~"fl12Ji'1 'Il11.111.1 li)l!!o 1t" 
bTl.@).@) ~B'ILtJ'UGtm~lru~~'IJ u.'U'U"llB'IG11~-rVl-nBijB(Wristband) ~'IBBmL'U'UlJ1ft1Vl-r'U1"., 

fl'UG11lJl~-nBijID1Vl~ LuYi1~LL~~1G1Vl.n1 ~'UB nvi'11"l1~1G1Vlfl'l'V1'ULL~~~VlVl~'UG11lJ1~ G1'U1~11"l. , . 
LtJ'UL1~1'U1'U 

o Q.I f'" -=i j.,J ..d 
bTl.<9>.l!l G11lJ1';itl'V11'11'U';i'UG1'1"llB:IJ~'V1m'Ufl11lJtl Radio frequency 'V1 l!l.a: GHz 

bTl.@).bTl iiMCULiJ'U~'U'vivi''UG1lJ~, ~'ILtJVl~11i'l1'Uflf'lLL';inhhn'Un";i1 ~ ,hr'U~;nn1'U~ 
'IJ~~mVl~1fl1€h~n'V1'SBijn" (e-bidding) 

"'.@).a: dJ 'Uu.'U'U Two-way communication Vi' G11lJ1~tl'V1"1'11'U1Vl1n~llJ',j' B ~ 0';), 

''''' .. 
~m'U1'V1 

bTl.<9>.frl ii Sensor Accelerometer Tf~'BlJii1VlO1~L~'U,;;'1t~"llB'I~G11lJ1~, Battery level 

LL~~ Anti-Tamper Sensor B~i.'U~1 

bTl.<9>.~ ii~lJ"llBfl11lJ'!hmVl~ BvtG11lJ1~tlirl'l~t:yt:y1tulJ11", Software 'V1~1'U1m'Umru 

um~'U• 
bTl.<9>.~ ij Vibrator Vl~B LED Vl~BBuzzer B~1'11VlB~1'1Vl-d'lLiJ'Umh'l,jBm~m~B'U 

t ""~G11lJt~~~1 L~B1~-r'U ~ruf) 11tuL~B'U~1nB'IJ mW~'UVl11'i1 LLVl'Ll'l\I \I ..,0a: It 

bTl .@).@)O ~ B'I {'U n 1 ';i 'VI"1 '11 'U Application bL'U 'U Location Based Tracking and 

Monitoring 11"l 

bTl.@).@)@) ~B'I11"l-rtJlJ1~~1~1'U IP bfrl LtJ'UB~1'1"jB~... 
bTl.<9>.<9>l!l ~B'IiiVl'U'l~mL~'I~'I01~LiJ'U~1 LL'VI'U'iii1Vl'l11 ~"llB'I B'IJ n~W~1mfe.Ja ~lVl~~~ 'I , '\I 

Vl~Bvr1 U.'VI'Ut 'U'IJ~~L'VIl"!vt11"l-r01~bb~'I~'I~1nel'e.Ja~ B~1'1tln~B'I1Vl~~B'Iii LBnG11~LLG1Vl'l1'U1'U~'U LBnfl1~ 
'IJ 'IJ 

'lh~mVl';i1fl1 

1lI.l!! ~t1mo1m)" Tag ri1'V1i'u;i"fl12Ji'1 'Il11.1'11.1 Ii) 1t" 

Im.bTl B'lJmw... 

~J. ..... lh""1IJ~~~~n17 

.~~::~~~: 


........;-;;r;;............ m~lJ01~ 


................................ n';i~lJn1';i 


.........~...... rn~lJ01~ 


..............J.¥J£........ m~lJ01';i 
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.,., JY. 41 II I0 .. 

1in.1in 'qtIf1'UU'iUt1'l!qJ1ruLYt'afl'U1'I1P11U1'l'U~ ~1'U1'U (j)Q 'qtl 
o Q.I t II ..::aI I .cJ 

m.m.(j) "'11J1l(lVl1-!l1Ul'U,H'tIfllJ~VI£J1Ui"l111J(l I!J.~ GHz 
'II 

m.m.1!J dJ U lJ. 'U'U Two-way communication 'VI' "'11J1l(1 vi1-!l1ul\1li.n~hi,r fl£J n11 

(e-bidding) 

m.m .~ l a -!ll""'U n 1l1"1i'l 'W Lif'£.I \I LL 'U 'U Power Over Ethernet Vl11J IEEE QloI!J.maf 

L'1IU~LlJVll '\-1~a~n11 

m.m.~ "'11J1l(1Vll1~hr;i1TaoLLVl'(;l~Li"l~ fl\liU"'~bVi flU'\-1~a'\-1£J\1lii \l1\1l£J-r'U-nfllJ~~1n:, , 'II 

Sensor Accelerometer 

m.bTl.uJ "'11J1lmhu-nfllJfl~1nSensor l'11\16'J Vln~1~mnU Tao eJ1Uf11l~fl"'1ll~'\-111\1 
\J I " " ::, 

~tln'H'u-r'U"'t1JqJ1fi!n'U Tag L ~flG1-!ll'1flltlel\l Software hi 
m.m.c:i "'11J1l(1G1\161qjqj1fi!1tl !:T\lTagYi~fl\lf11lL~' fliu'\-1~ai\lLU\1l LED~Tagl;(lunlru 

~~fl\lf11lLL-.5'\lL~aU LiJa1~~tJ1£J~"'11J1G1~~n~11~ 
'\J 'II '\J 

m.bTl.~ ~a\ll1wu-!l~mLl'1\1i\lf11lL,j U~1LLVlU~1WU1 £J'tIa\latl nlru~1ncr~ilVl1\1l£JVll\l 
, 'II , ., , 

'\-1~fl~1 LLVlU1Utll::: L Vl9'1Vilvi'1'f11lLLl'1 \I~\I~1n~~ilVla~1\1(1 n~a\l1\1l£J~a\liiLan"'1lLL"'\1l\l1u1'ufiULfln"'1l 
'II '\J 

..I __ fl., 0., ... .,. 

lin.&:' LfI'i'a~fI'a2JYt1LPI'a'iLUJ"1fJ ft11'1'iU'i::;UUPltlPl12JPI1 ~1'U1'U (j) 'qtl 


m.ct.(9) l1VI1..b£Jtll~1J1~~~f1fl1\1 (CPU) LL'U'U c:i LLnU'\-1~n (~ core) '\-1~fl~n11 iTVI-r'U 

i"laUrhLVlfl{LU.hh£J (Server) 1"'mEl'n1~1.I.~:::iii"l11lJL~161t1Jt1J1fi!U1'iif11~U3Pul~,ra£Jn11 1!J.(9) GHz 

~1u1ul~tia£Jn';h (9) 'VI'l.11£J 

m.ct.1!J 'VIU'1£Jtll~1J1(;l~fln(;l1\1 (CPU) la\ll"''Un1li.h:::1J1(;l~(;lLL'U'U ~~-bit 

iiwl.h£Ji"l111J~1LL'U'U Cache Memory l11J1ul:::~'U (Level) L~£J1nul~tia£Jn11 (9)(9) MB 

m.&:'.m l1WU1£Ji"l111J~1'V1~n (RAM) 'tIU'" ECC DDR~ '\-1~a~n11 l1'llu1\1l1~,ra£Jn11 

/ m.ct.~ ",,r'U"''4U... 

~i....... tll:::iJ1UOlllJf11l 

..... ~fllllJf11l 

............Ji}....... ""uno, 


................................ nlllJn1l 


~ .........~...~ fll':ilJf11l 


............C ............. fllllJf11':i 


...........06.,i..t:i.......... flll1Jf11':i 
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Q1.cr.<£ i?I'\JUi?I'l.fUfl1~'vhnu RAID ll.j,j'emn11 RAID 0, (9), cr 

Q1.cr.cr 'VI'Li1EJ~(;jLnU-UeJlJ~ "l1iJ(;j SCSI 'VI~eJ SAS 'VI~eJ SATA viiifl11lJL~1~eJu1li,j'eJEJn11
~ 

!rl,~oo ~eJu~mnVi 'VI~eJ "l1'l1(;j Solid State Drive 'VI~eJ~n1'1 "tJ'U1(;jf111lJ'OJ1li,jeJEJn1'1 <£~o GB• 
"ii1'U1'U1li,j'eJEJn11 Q1 'VI'Li1 EJ 

Q1.cr.b ii DVD-ROM 'VI~eJ~n11 LLUU~(;j~~.n1EJt'U (InternaL) 'VI~eJ.n1EJ'UeJn (External) 

"ii1'U1'U (9) 'VI'Li1EJ 
c::lI I .cd I .4 I 

Q1.cr.!rl lJ"l!eJ ~L"l1eJlJ\PleJ~~U\JLf1~ eJ"tJ 1EJ (Network Interface) LL UU (9)0/(9)00/(9)000 

8ase-T 'VI~eJ~n11 "ii1'U1'U 1li,j'eJEJn11 ~ "lieJ~ 

Q1.cr.~ ii'OJeJLLi?I(;j~.n1~"tJ'U1(;j1li,j'eJEJn11 (9)m1 if1 "ii1'U1'U (9) 'VI'Li1EJ 

Q1.cr.~ ii Power Supply LLUU Redundant 'VI~eJ Hot Swap "ii1'U1'U ~ 'VI'Li1EJ 

m.b lthLLmll~1V~11J~::'lI'l1;}~"111~\hv (Reporting Server) -;l11J'l1J Ii) 'q~ 

Q1. b.(9) ~~UU~eJ~i?l1lJTHl'\JU"ii1'U1'U"tJeJ~iJf1f1~vi ~eJ~m~~(;j\Pl1lJ1~11f1~iJ'VI~eJ1li~i'eJlJ, 
ii~tyty1ruLL:ij~L~eJ'U'VI1 n1ajf1~iJ 

Q1.b.~ ~~iJiJ~eJ~i?l1lJ1~fJLL')~L~eJ'U1'UmruvtiiiJ f119~vt~eJ~~ (;j\Pl1lJL'!J11tJeJEJ'1'Uif'Uvi, ~ 

(Zone) 'VI1~\11lJvin1'V1'U(;jH~i'eJlJniJ~~~tyty1ruL~eJ'U1tJ5~ Tag LY1mt'U'VI~eJ~~L~EJ~ 
., ., ... 'I .. .J .J., "" l' il. JI.J

Q1.b.Q1 ~~iJiJ\PleJ~i?l1lJ1~mb'OJ~L\PleJ'UL'Umru'VI'4I9I9~'VI\PleJ~m~\Pl(;j\Pl1lJ lJeJ~ 'U'V'l'U'VI (Zone) 

vin1'V1'U(;jt \1'V'li'eJlJniJ~~~tyty1ruL~eJ'U1tJrJ~ Tag LY1mt'U'VI~eJ~~b~EJ~ 
Q1. b.<£ ~~iJiJ~eJ~i?l1lJ1~fJLL')~L~eJ'U1~L~eJiim~.r(;j LL~~ Tag 'OJ'Ubn(;j1911lJ L~m!j1fJ1-U~1'U 

Q1.b.cr ~~iJiJ~eJ~i?l1lJ1~mb:ij~L~eJ'U1~vr'UVi~eJel\Pl~1fl1~L~'U'~r1h ~1n11rhvin1'V1'U(;j 
Q1. b.b ~~iJiJ~mi?l1lJ1~mL~~L~eJ'U1~vr'U.yiL~eJNi?l1lJ1~n(;jlJlJ1lm~'U

~ , . 
Q1.b.m1 ~~iJiJ~eJ~i?l1lJ1~fJ Lb')~ L~eJ'UL~eJfiJGftyty1ru111liiim~i'Ui?I~LYieJ'U L.u'U L1~1 

~(;jl'leJn'U'U1'ULn'Ul"hvi n1'V1'U(;j1~ 
Q1. b.~ ~~iJiJ~eJ~i?l1lJ1~mL')~L~eJ'U1~L~ eJLLiJ\JIL\PleJ~"tJeJ~~1 Tag iiri1L'VhniJ'VI~eJ~1n11 

Q1. b.(9)0 ~~iJiJ~eJ~LLi?I(;j~~1 LL'VI'Li~"tJmiJf1f1~vi~eJ~m~~(;j\JI1lJ1;;tlibn'U1~'VIn" (9) 1'1.nVi , • I 

Q1. b.(9)(9) i?l1lJ1 ~fJ\Pl ~1'OJi?leJiJf111lJ LLli'Uch~1 LL'VI'Li~"tJeJ~eJtJ mru1'U"li1~~~'VI11~ (9)LlJ\Pl~ fi~• 
cr LlJ\Pl~L\J'UeJ~1~,j'elfJ 

~j/m."'. .,,,, ~11mO ... 

.. ..... .... H ....... tJ~~'B1'Un~~lJfl1~ 

..~.m~lJfl1~ 

............~ ........ m~lJm~ 
J"Lj........-;?fifi..~....... m~lJm~ 


.......~....... m~lJfl1~ 


................................ n~~lJn1~ 


/JAit1 fl'5'511fl'l'5 
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" "" .- fl'UVl11il1f1TU LLr;'I:;"1I1.:1b1m 

" fl'UVl11il1f1 Ta~ ID 

" ."
- fl'UVl11il1f1"11a 

- ~'UVl11il1mVl\91f11~W ;.:Ibb,j~1vi'a~1:njm.J GlO 'lh:;Ul'V1LVI\91f11'SW 
1.1 :r d 


- fl'UVl11il1 f1~'U'VI 


.., flJ' d .d I I'" Q.I .dill 0 
- fl'UVl11il1m~V1'lJbb'lJ\91b\91m 1I~LL'lJ~a~1~'Ua~ bI1 ~~V1'lJ fla G'I~ f1m~ \911 

'II 

t!l'UVl11il1f1G'1m'U~f11'SLfl~a'U1Vl11V1~ bL,j.:l1vi'a~1~ua~ VlfJVlti.:lVl~mfl~a'U1Vl1• 
bI1.b.Glbl1 G'l1lJ1'S(I'WlJvh1 ~~1'UaamJ11vi'a~'1~uafJ bI1 'S 'lJbL'lJ'lJ fi a XML, PDF, LLr;'I:;:

'IJ 

Microsoft ExceL 

bI1.b.(9)~ G'l1lJ1'S(I~~~qJt'y1ruL~a'ULiJ'U SMS bb(;l~ Email1vi' 

QI.vi License t.u~1ul'1.hLLn'I1I~VI"111i,]1~LL1J1JL~~~ll1J1 ']1'1..11'1..1 mQ "'VI 
QI.Q ~tJn'ItUf1'U~';I1~«'lI'lJ1W POE Ll!J Switch ~U1V1 l!J~ ,jf)~ ']1'1..11'1..1 l!J "'VI 

bI1.~.Gl ii~f1~ru~f11'S'Vh~1'UhjumJf1';h Layerl!:l "lJeJ~ OSI Model 

bI1.~.l!:l ii Switchin~ CapacityUiueJfJf1';h ~ Gbps 

bI1.~.bI1 'Sa~~'lJ Mac Address 1~:uuafJf1';h ~,ooo Mac Address . 
bI1.~.~ ii"lia~L:am.Jl'leJ'S~'lJ'lJLfl~a'1i1fJ (Network Interface) bL'lJ'lJ Glo/Gloo/GlOOO 

Base-T VI~a~f111 Lbr;'l~ G'l1lJ1'S(lvi1~1'U1vi'\911lJlJ1\91'S;j1t1 IEEE ~ohbl1af VI~a IEEE ~ohbl1at (Power... 
over Ethernet) 1t1-deJ~ b~~1ntl1vi'~1'U1t11:uuafJf1'h l!:l~ -da~ 

bI1.~.ct G'l1lJ1'S(I'lJ~Vl1,..ijVlf11'S~tlmt'U~1t11'lhLLmlJ Web Browser 1vi' 

bI1.~.b iii1qJt'y1ru1vJ bbG'lVl~£1(11'U~"lJeJ~f11'SY]1~1t1-da.:lL~alJ~a'S:::'lJ'lJ Lfl~a"li1 ~'Vl f1-da~ 
QI.~ ~tJn'ItUf1~~';I1~i'll'll1W POE Ll!J Switch ~U1V1 Q ,jf)~ ']1'1..11'1..1 \!:l "'VI 

bI1.~.Gl ii~fl~ru:::f11'SY]1~1t11:uua~fl11 Layerl!:l "lJeH OSI Model 

bI1.~.l!:l ii Switchin~ Capacity1:uuafJfl11 l!:lo Gbps 

bI1.~.bI1 'Sa~~'lJ Mac Address 1~:uuafJf111 (9)b,ooo Mac Address 
-=t 1 oJ I odI I 

bI1.~.~ lJ"1Iel~b"1l all\91el'S~'lJ'lJbfl'Sel"lJ1~ (Network Interface) LL'lJ'lJ Glo/(9)oo/GlOOO 

Base-T VI~el~fl11 LLr;'I~ £111l1'S(lvi1.:11'U1vi'\9111l1l1\91'S;J1t1 IEEE ~ohbl1af VI~el IEEE ~ol!:l.bI1at (Power... 
over Ethernet) 1t1-del~ L~mntl1vi'~1'U1'U1:uuelfJf111 ~ -del~ 

/bI1.~.ct £111111(1 ... 

~.~..~n"um' 
....~~...... ""un" 
............ j2J'....... m11lf11'S 


................................ fl~'Sllfl1'S 


/l£J?................................ fl'S'Sllfl1'S 


.......~ ... m'Sllf11'S 


............du~......... m'Sllf11'S 


http:bI1.~.ct
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Gn.~.et: a11J1';it1'IJ~vn';i~f1tl1'Hl'\.Jtl·ml~1tA1'\.J';iLLfl)1J Web Browser 1~ 
q 

Gn.~.b ih1tyq!1rul~Lbafl-:JamtA~"lle:J-:Jf11';i'Vh;j1tA-tle)-:lL~e:J1J\Pim~'U'ULfII~e:J'lhEJ'V1tl-tleJ-:J
• 

1i1l.(i)O ~t1tl·.n;Um~1\11f.1a'llqpcu POE L1!.1 Switch 'tI1.I1" (i)O 1ia~ ~1\111.1 (i) "l" 

Gn.(9)O.(9) i1"'ms-ru~f11';i'Vi1-:J1tAl11ueJEJtl";h Layer~ "lleJ-:J 051 ModeL 

Gn.(9)O.~ i1 Switching Capacity1llUe:JEJtl11 ~o Gbps 

Gn.(9)O.Gn ';ieJ-:J~'IJ Mac Address li1itllueJEJtl11 (9)'0,000 Mac Address 

Gn.(9)o.<i:':jj'lieJ'!L~mJvieJ';i~'U'ULfII~eJ·thEJ (Network Interface) LL'U'U (9)0/(9)00/(9)000 

SFP 'VI~eJ~tl111~1ii'1t.ntAl11ueJEJtl11 (9)0 -tleJ-:J 

Gn.(9)0.et:a11J1';it1'U~'VI1';i:5'~f11';ieJ'\.Jmru~1tA1'\.J';iLLfl)1J Web Browser 1~• 
Gn.(9)O.'0 i1ityf1!1tl.11~LLa~-:Ja mtA~"lle:J-:J f)1';i'Vi1'!1tA-tleJ-:J L~eJ1J\Pi eJ';i~'U 'IJ LfII~eJ~1EJ'VJ tl-tleJ-:J 

1i1l.(i)(i) Lfl~a~tf1~a~1'ri,"1't1\11" (9),000 VA ~1\11\1 <i:' "l" 

Gn.(9)(9).(9) i1n1"'-:Jl~vh~1tAtAeJtll11ue:JEJtl11 (9),000 VA (boo Watts) 

Gn.(9)(9).~ a11J1';im11';ieJ-:J1'rh~hli1itllue:JEJtl11 (9)et: tATVi 

II.!] 01'" '" "'!I ... " .1 " ..a ( ) • 
1i1l.(i)!:I ~"'1111~1J1\1"LnULfl~a~flall'W1L"a~LLa~~lJn~CI.ILL1J1J'V1 (i) bU 1\11\11\1 m "l" 

Gn.(9)~.(9) LiJtAi9i Rack U~ "lltA1~ (9)~ if1 bU 1~EJi1f11111Jtl11-:Jl11ueJEJtl11 '00 Lli!ltA~L1Jm 
'Ii 

fII111Ji1tlhhJeJEJtl11 et:o Lli!ltA~L1JIJl';i 

Gn.(9)I!>.~ e.J~1Jl~1m'VI~tlLL~tALflliieJ'U«'!tl~~ LL'U'U~'U~1EJl~vh (Electro-galvanized steel 

sheet) 

Gn.(9)I!>.Gn i1-tleJ-:JL~EJ'IJ1~vh 1ii'1tA1tAl11ue:JEJtl';h <i:' -tleJ'! (9) ~1 

Gn.(9)I!>.<i:' i1~~a1J~1'V1~'U';i~'lJ1EJfII111J~eJtA l11ueJEJtl';h (9) ~1 
"'. ... ... "'... ... " .1 " ..a ( ) 0

1i1l.(i)1i1l ~a1111~1J1\1"Ln1JLfl~a~flall'W1L"a~LLa=~lJmCULL1J1J'V1 (i) (i)ct1J 1\111.11\1 (i) "l" 
Gn.(9)Gn.(9) LtJtAi9i Rack tJ~ "lltA1~ (9)~ if1 (9)trU 1f1EJi1f11111Jtl11-:Jl11ueJEJtl11 '00 

'Ii 

sheet) 

Gn.(9)Gn.Gn i1-tleJ-:JL~EJ'Ul~~1 1ii'1tA1tAl11ueJEJtl11 w: -tleJ'! 

Gn.(9)bTI.<i:' i1~~a1Ja1'V1~'U';i~'U1EJfII111J~e:JtA 1llUe:JEJtl11 ~ ~1 
~J / ....,'" '~1,~"n ... 

~"H"'''' '\.J';i~l)1tAm';i1Jf)1';i 
...~.m';i1Jf)1';i 

............~/...... m';i1Jf)1';i 


.......?'}t? ........ m';i1Jf)1';i 


.......~.\)~. m';i1Jf)1';i 


..........L................ fl)';i1Jf)1';i 


.. ..........5f.!!.~.......... fl)';i1Jf)1';i 
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m.e;)&: Lft1L'M~n'funa"l111.l1l m ;l1 \1~ &: UJ~'l 'ni'SlIJ11.1'l1n \111.111.1 e;)~ ~1.1 
... ~ 

m.®<!".® NfllJl1ll1flLVlfln SS<!"oo lJem. VI'tA1 m.w lJlJ. 


m.®<!".w'Yltl hot dip tlmj'.nl'tAvi 1Jl1lJlJ11Jl1~1'tA Astm ctm 


IV 

m.®<!".<!"'tI'tA1~b~1 m U1 .. 
m.®<!".ct lJfll11lJ~{j <!" blJIJl1 

\I 

m.e;)ct Lft1L'M~n'lt\Jna1111.l1l m ;l1 \1~ b UJ~'l 'ni'SlIJ11.1'l1n \111.111.1 b ~1.1 
"" ~ 

m.®ct.e;) NfllJl1ll1flLVlfln SS<!"oo lJsn. VI'tA1 m.W lJlJ. 


m.®ct.w"/ltl hot dip tlflth1l'tAvi mlJ:U11Jl1~1'tA Astm ctm 


., 
m.®ct.<!"'tI'tA1~b~1 m ih 

m.®ct.ct ijfl11lJ~{jbJ~1n';h b blJIJl1 

~11.1Lfl1.lft1V Single Mode Optical Fiber LilSlIl~lr11~mfl1'l.h~, 

{j1'tAb~'tA~1~iqjqj1ru(;h{j''tAf)nf)1fl111...r~ {j1v1~'tAh',rf)ml'h wo en:u. crb~'tAf)11F1111l::: 

v1mvi10119i~~.:J~t101ruIJl1lJ\'l1LLVltl.:J~tl1V1'tA~LLfl:::L~f):U~f)tl'U~t101ru'W~eJ:!_'L~'tA~1~i1qjqj1ru1~L~~'U~f)~ 

~1~.:J1lJ 'W~f)lJvi1i1tU1;ln'liru (LABLE) 'tIf).:J~1~iruru1ru'V1f1L"''tA Lv7f)41~1'tA0111Jl1111l~f)\J.n1~Vlr;l.:J 'W~f)lJ 
" tV " 1 

~~~'lLLeJ'tAer{j011L~e:llJ~m)'t.Jmru1'tA1'tA~.:J:Uf)'U.:J1'tA~1 tJ• 
1~~L~'tAf)11fl1L~'tA~1~iqjqj1ruVi''ii1biJ'tA1'tA0111,r.:J1'tA L-ri'tA ~1tJiqjqj1ru.n1'W , L~tJ.:J , 

~1~fll1'Ufl:U LLfl:::1-wvh 1Jl1lJfl11lJbVllJ1:::~lJ1'tA0111-tl.:J1'tA1Il~.:J• 
O11L~'tA~1~'U'tAlh1~{e:l~~1tJ1 'Uvi f)VI~ f)1~~vi LVllJ1:::~:uLyj'mJ f){jtl'tAVI'I~ tl~~1~iqjqj1ru 

LLfl:::'U~L1ru~ Li~'tAl~i~1~9i~~.:J11.:Jbn'U~1 ~i1qjqj1ru'VJn"1JU~1~L~~'U~f) ~ ~.:J'lb:::ne:l'U1t1~1 ~11~011~'ld 
m.e;)b Fiber Optic b Core Single Mode \111.111.1 ~o UJ~'l 

'" m.M b-~~ (~ Snap-In) Rack mount DRAWER \111.111.1 ct ~1.1 
IV 

m.e;)" Pigtail Single Mode \111.111.1 mb ;11.1 
III 

m.e;)~ Snap Plate b Core Single Mode \111.111.1 b ;11.1 

. ( /mJ!:lo .:J1'tAL"1Jf)lJ"" ... 

4~...... t11:::51'tAm1lJ011 

.....~m.,~n1., 

............ y 
... ....... 01111011 


................................ n1111n11 


~ .......~ .. m1lJ011 


................................ n':i111n11 


.............c£.H'.K. ........ O111101':i 
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-~-

QI.~O ~11JL~mJ,jen.1fJtfJLLti'l,j1LL"~ 'Ii> Core "UR Singlemode i11J'l1J (j) ~11J 
<9) LU'UG'l1fJLmLfhu1LLG'I-3"lfiJVl~Vl~~f11fJ'U€Jn'€J1f1111VlfJ"11111{lLiLL"lJl'UnULG'l1i.vNhi.~ 

LLm~iiLfl11:::LVI~nil eJ~ n'UG11J11nVlLL'VI::: LL~:::G'l11l11{lru-3~'U1~fJIJ11~ VI~eJ -reJ fJvieJN-:l~'Ui.~ 

Iv) ii~NG'llllli'iLu'Ui.UIJ111l1l11J11l1'UG'l1n~ i.~bLri TIS lv<9)bb-Iv~~c;i, ANSlrrIA--d::bc;i.Q1­

0, ANSI/ICEAb~o, ISO/IEC <9)<9)c;io<9), Telcordi a (Bellcore) GRlvo LL~::: RoHS Compliant 

Q1) "1fJLmLf)T\.hbL"~1iJ :::~eJ-:li.~-rUn11i'u1eJ-:l1iJ1mhun-:l1'U1l11J11;j1'U€J1J1"1V1fl111l (TIS... . 
lv<9)bb-Iv~~c;i) L~fJ~eJ-:lLL'U'Ua1L'U1L'Uel'4qj1IJ1U1:::neJ'U~1fJ 

~) LU'ULf11-:l,,-r1-:lLL'UU Q1 Twisted Tube l~fJ vl11iJ1n1G'1~ PBT .n1fJL'U LOOSE TUBE 

L~ll?l11 Thixotropic Jelly Compound LfjeJileJ-:ln'Uf1111l.f'U U~:::ii1"~i''Ubb1-:l~-:l Strength Member 

vl11iJ1n1"~ FRP LL~::: Additional Strength Member "lfUVl Water Blocking [-Glass Yarns 'l4el~llL-nel 

1-Hi'ubL1-:l~-:l bL~:::iif1NG'lllml-WL~'lit'Un11ilel~n'UJ1~llL<ij1G'11fJ• 
~) bU~eln'Uelnvl1~1fJ1G'1~ HOPE (High Density Polyethylene) f1111lVl'U1wueJfJn11 

<9).b mm 'VI'U\9IeJG'lf11'ViLL1~"'eJllLL~:::ileJ-:ln'U UV LfjeJ'VI'U\9IelG'lf11'VibL1~"'elllLL~:::ileJ-:ln'U UV l~fJ~eJ~L~ 

Vlti1fJ-:l1'U11"l1n11'V1VlG'leJ'ULL~:::Lb'U'U~1L'U1~~'VI~G'lel'U Carbon Black 1l1~lfJ LLa:::ii Rip Cord Lfjel"lbfJ1'U 

n11Ueln"1fJ 

b) mf'\1~,,-r1-:li'Uilel-:ln'U (Armored) vl11iJ1n1G'1~ Corrugated chrome steel tape 

coated with polymer f'\111lVl'U1i.~ueJfJn11 o.®t:t: mm. LfjeJileJ~n'UG1\9l1n~LL'VI::: (Anti-Rodent) 
" 

Iri) iif1N"llml Geometrical Performance ~~i1• 
iifi1 Max.LL~:::Typ. Attenuation ~f'\111lfJ11f'\~'U <9)Q1<9)O nm i.~bn'U O.Q1~ 

LL~::: O.Q1Q1 dB/km 

iifi1 Max.U~:::Typ. Attenuation ~f1111lfJ11f1~'U <9)~Q1 nm i.~Ln'U O.Q1~ 

LL~::: O.Q1<9) dB/km 

iifi1 Max.U~:::Typ. Attenuation ~f'\111lfJ11f1~'U <9)~~O nm l~Ln'U o.lv<9) 

LL~::: O.<9)~ dB/km 

iifi1 Max.LL~:::Typ. Attenuation ~f'\111lfJ11f1~'U <9)b®t:t: nm l~Ln'U o.lvQ1 

LL~::: o.lIDo dB/km 

J /- jjfi1...

4 ..,...... U1:::51'Ufl111ln11 

.....~.. n"~m' .............~1....... fl111ln11 


............... ,. ............... n111ln11 


..........~~fl1.UJn11 


..............r.;......... fl111ln11 


.............~~.~ ......... fl111ln11 
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ii~1 Cladding Non-circularity bhiil" o.g; % 

iifii1 Core/Cladding Concentricity error 1,jLfl1..! o.&:' IJm 

iifii1 Coating/Cladding Concentricity error 1,jLfl1..! (9)\!J IJm 

ii~1 Coating Diameter, Primary 1,jLi1-t..! \!JeLl!> ±&:' IJm 

iifii1 Coating Diameter, Secondary 1,jLfh..! \!J&:'o ±&:' IJm 

ii~h Proof Test Stress L'Y11f1'U (9)00 Kpsi 

ii~1 Group Refractive index ~fl11lJm1fl~1J (9)1;rl(9)0 nm Lyhri''U (9).~g;b . . 
ii~1 Group Refractive index Vifl11lJm1fl~1J (9)&:'&:'0 nm LVhri''U (9).~~\!J 

~) ?f1lJ1'SmeJ·rr'U'S::::El:::LL"ll11JL?f1~.:J'l1'l (Span) ~o-~o Ll,J{;1'S LL"::::'SeJ.:J-r'Ufl11lJL~1"lJ1~ 

?f.:J?f1'l (9)\!Jb Km/hr." , 
<i) ?f1lJ1'SfJ-r'ULL'S.:J~.:J'lJW::::~I'I~.:J1~l1uueJEln'l1 (9),\!Joo N LL"::::'lJW::::ti.:J11J1~,j,j'eJEln';h 

boo N LLm::?f1lJ1'SfJ'Vl1J~eJLL'S.:Jnl'lV1'U1~,j'eJ~m11 1;rl,~00 N/(9)o cm 

(9)0) ?f1El'lJ1J11'1 ~ -(9)\!J Core ii CabLe Diameter 1,jLn1J ~.&:'±o.&:' mm ,,,hvl'lJn 

1,jLn1J bO±(9)O kg/km. 

(9)(9) ii-rl"liin1'S1A'.:J.:JeJ"lJeJ.:J?f1El'lJW::::~I'I~.:J1,jLn1J \!Jo L'Yh LL"::::'lJw::::li.:J11J1,jLn1J (9)0 Lvh 

(9)\!J) ?f1lJ1'SfJ'Vl1JeJW'VI.f1il'lJw::::ti.:J11J, "lJW::::~I'I~.:J~.:JLL~ -~o"C ii.:J g;o"CLL":::'lJW::::Ln'U
• 'II ., 

-rmi1~.:JLL~ -~o°C ii.:J g;et"'C 

(9)1;rl) ii'S~?f~'UeJn Fiber LLm: Loose tube {;11lJlJ1{;1'Sm1J TINEIA-<t<i~-C L~eJ?f::::1'I1n... 

(9)~) ?f1EltEl LLnTu1 LL?f.:J ~eJ.:J1~-r'Un1'S''VlI'I?feJ'U{;11lJlJ1 m~11J... 
Tensile loading Test TINEIA-~<t&:,-I;rlI;rlA and fEC 

bo!rl<i~-(9)-\!J-E(9)A 

Compression Test 

bOg;<i~-(9)-\!J-EI;rl 

j /- Repeated ... 

4<:;......~'S1lJn1'~ 
....~.~ ........ f111lJn1'S 


...........~ ....... n"~n1' 


................................ n'S'SlJn1ii 

~/................................ nii1lJn1ii 


..........~.m1lJn11 


..............0.d.rf. ........ f11iilJn1"j' 




Repeated Bending Test TIAIEIA-«,d:'d:'-!ilo«'A and IEC 

bot'1/(;,'<«' -!il-\[)-Eb 

Impact Test T1A1EIA-«'d:'d:'-\[)d:'B and IEC 

boml~«'-!il-\[)-E«' 

CabLe Bending Test IEC boml~«'-!il-\[)-E!il!ilB 

CabLe Twist or Torsion Test TIAIEIA-«'d:'d:'-~d:'A and IEC 

boml~«'-!il-\[)-Eml 

Temperature Cycling Test TIAIEIA-<td:'d:'-mA and IEC 

boml~«'-!il-\[)-F!il 

Water Penetration Test 

boml~«,-!il-\[)-Fd:' 

!ild:') ijn1':ii''U\h~fl'U~~~Ji'ru';€Jci1,:rWe)CJ (9)0 U 

!ilb) 'U~';'Vl '~~V1'V111J,~~~1Lil'Un1':i~V1~-:JliJ~~€J-l1~i''U'VI,r-l~€J 1J,91-:J~-:Jbt1'U~1 LL'Vl'U'<ii1'V1'tJ1tJ 
'\I 

1iJ1n~1 LL'Vl'U -;l1'V1t!1tJt'U'tJ':i~ b'Vl~1'VltJm~i''U':i€J-:J ISO~oO!il: \[)O!ild:' 

nfl€J~Lit1J81vtVU.ti1u1LUH (Fiber Optic Distribution Unit) 

!il) LtI'U~'I.lmru-wm'l1tJ Fiber Optic ~~~1iJ1m'VI~n ELectro gaLvanize ~L'Vl1LL'U'U"IIilV1 
., 

~V1~.:I'U'U~ RACK (9)~" Standard ':i€J-li''U b-\[)«, Fiber Ports 
'\I 

\[)) lfm~ru~L;j'U Patch Panel FDU (;11lJ1':it:l~.:It:l1V1€J€JmJ1vi'1'U'VI,r1L-w'm'~V11n 

m) (;11lJ1':it:l~V1~-:J€J'I.lmciL~€JlJ91€J(;11tJ (ADAPTER SNAP PLATE) 1~ \[) PLate LL~~iJ.:I, 
(;11lJ1':it:lL~lJL~lJ. L'I.l~tJ'ULL'I.l~-:J-;l1'U1'U'VI~€J'I.l':i~ Ul'Vl"ll€J-:Jvr1?1€J 1~d1tJ 

<t) ijlJ,f..i'UVl~1(;1~n (Light PoLycarbonate Cover With Label) il€J-ln'U~-:JIJ,'I.l~n'l.l~€JlJ 
Lb~::lJ,lJ~~ ~V1~~~1tJ 8~V11n1'Un1':i1-H-:J1'U Lb~~n1':i Label ~1lJlJ1~':ifj1'U TIAIEIA... 

d:') ij~'I.lmru?1€J(;11tJ (Splice Tray) ~~~1iJ1n Pc/ABS !il"qV1 

b) ~€J~ij~'U~~1'U'VI~~ri1'V1i''U''IIV1-Wm'l1tJ1n~1J,~~L~€JL~€J'UmV1(;11tJ~1'U'U€J n~€J-lhJ"IIiJ'U 

ml) 1Ji'1~ ~ ~Ji'ru';~€J.:Iij<B'U€J'I.lmruL~lJ L~lJ1'UG'!1 'U"lJ€J~1Ji'1~'UgV1 (;11tJ~1'U'VI~-l~'I.li''U':i~~'U, 
"lJ€J-:JL"''U~h'U ~'U~n~1-:J"lJ€J-:J(;11tJ1~ (CabLe GLands) LL~~iJ€J~ri1'V1i''U'I.l':i~n€J'Ufl':i'U''IIV1

'\I , 

~) bt1'U~~~Ji'ru6f!~ij Lfl~€J~'VIlJ1tln1':i1'l1b~ tJ1fl'Ufl'U (;11V1tl IJ,f11'th bb(;1-l 

~) ijn1':ii''U'I.l':i~fl'U~~~Ji'ru6f!€Jci1~,J€JtJ!il0 U 
Ivr1?1€J ...

4..l...~nTIlJn1' 
...~......... m':ilJn1':i 
............4'....... n':i':ilJn1':i 


.........?J:f!;............ n':i':ilJn1':i 


........~..~ ..... n':i,)lJn1':i 


..........r .......,........ mllJn11 
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'i1Pitlft1~l~LLn"l1hLLft4LL\J\J Pigtail 

(9) LiJU~1~DU:U'U PigtaiL ·1j'U~ MuLtimode VI~D Singlemode ij~1~tlllil~ SC 

l!:l) iil"lru~lJtr~htluhJ~1lJlJ1~1ji1U ISO/IEC (9)(9)~0(9):l!:l0(9)G'll, ANSIITIA-ct'b~.m-D, 

FOTP EIAlTIA-«ct'ct', IEC boG'll~m,IEC boG'll~« 

m) iirh Insertion Loss 1:ULnu 0.(9)ct' dB, iirh Return Loss 1:uumlfr:i1 ct'o dB 

a1V1-r'U SingLemode 

«) 1'~~mi~~~ Ferrules LtlU'I1U~ Zirconia Ceramic, Pre-radiused 

<r) ~1CJLtlUtL'U'U Buffer ii"tlU1~ o.~ mm VI~tl m.o mm LL(;'I:::1tl-l-r'ULL1-l~-l l!:loo N 
"" , !II

b) lJfil11lJI:J11"t1tl-l~1CJtlCJ1~UtlCJ (9) LlJ~1 

G'll) Ltlu~rICJ'lh:::f1tl'Ua1L~l\l1'lhl1f11-H~1U LL(;'I::: ~1Uf111'V1~~tl'U (9)00%
'IJ 

~) ~1lJ11fJ'V1UtlruVifliJ"tIru:::1i~1U LL(;'I:::"tIru:::Lii'U-rf1'\;1~~LL~ -«o°C 5~ ~C 
, 'IJ 

~) L'iJ U~~~tlru.,J Vi' ij Lfil~ tl~VllJ1CJ f111f'1'1L~ 1:)1 flU ti\.l~1CJ1mLnTI..I'1LL~~ LL(;'I:::~hu 

lJ1~1ji1U RoHS Compliant 

(9)0) iif111-r'U'lh:::nueJ~~nru,]tl~1~UtlCJ (9)0 tI 
ft1~L~tl1Jfitlft1~l~LLn1'U1LLft4 ( Fiber Optic Patch Cord) 

(9) LiJ Ui,'11 mit tllJ~' tl~1CJ1CJ LLn1'111 LL~~Vi' ij ~1~'miJ U LL'U 'U SCISC VI~ tl SCILC 

VI~tl~U , ~1lJf1111-H-l1U 

tv) ii filru~lJtr~dJ UhJ ~1lJlJ1m:01U ISO/IEC (9)(9)~O(9):tvO(9)G'll, ANSIITIA-ct'b~.m-D,, ~ 

FOTP EIAlTIA-«ct'ct', IEC boG'll~m,IEC boG'll~« 

m) ijri1 Insertion Loss 1lJ'Liiu o.m dB, ijfil'1 Return Loss 1lJ'UtlCJf11'1 ct'o dB 

a1'V!-r'U Singlemode 

«) 1~~m-HeJ~~ Ferrules LtlU'I1U~ Zirconia Ceramic, Pre-radiused , 

/ 1G'll) LtlU~1CJ ... 

c:. ~.~...... 'll~11lJf111 

......~~........ f111lJf111 


............ ~ ...... f111lJf111 


..............Ai......... f111lJf111 


..........~ .. f111lJf111 


.............y::...."/...... .. f111lJ f111 


............tf!.¥..r!.......... f111lJf111 




Iri) LtI'U~1tJ\J'S~m)'uri1L~"il':i\J"il1f)h~~1'U LL~~ eJ1'Uf)1':i'VI~~e:J\J (9)00%
'1/ 

~) ~1lJ1':ifl'VI'Ue:JruViflij"lJru~Li~1'U LL~~"lJru~Ln\Ji'f)'t!l1i~LL~ -~o°C O~ ~crc 
• '1/ 

~) dj 'U~~~.nru,.f vi i1 LI"I~ e:J~VllJ1tJf)1':iri1L~ tJ1n'Ufl\J~1tJLmLf1'1111LL~~LL~~i:J1'U 

lJ1~':i!1'U RoHS Compliant 

(9)0) i1f)1':ii'\J\J':i~n'U~a~i1ru,je:J~1~.ue:JtJ (9)0 tJ 

~1'ULWJ1LjlY\11anQl'll1NSfl\11"IYlfl<3U.~<3 

\J':i~f)e:J\J1\J#i'1tJ':i1tJ f)1':i#(~-d 
Ql.l!>oo UTP CATh Indoor Cable i1'U1'U ~trlo UlfI"I ., 
Ql.l!>l!> RJ~~ Modular Plug Category b i1'U1'U Qlb ;)'U., 
Ql.l!>Ql RJ~~ Modular Plug Boot i1'U1'U Qlb ;)'U 

Ql.l!>~ uPVC W' White i1'U1'U Qlbo UlfI"I 

Ql.l!>~ Accessories Materials for uPVC Piping i1'U1'U 00 <31'U 
•Ql.l!>b HOPE !hI' 'l1'U1'U ~o UlfI"I 

Q"I.l!>trl Accessories Materials for HOPE Piping i1'U1'U 00 <31'U 

<31'ULjl'U\11an'll'll1Nafl\11"IYlfl<3LL~<3 

(0) LtI'U~1tl'V1eJ~LL~~LL\J\J9iLf)atJd <t 1"l~1tJ~~~~L'Ue:J1f'11'S "lJi1~ UTP CATb 
'1/ 

(Unshielded Twisted Pair Category b) L\J~e:Jf)'Ue:Jmtl'U"Ili1~ LSZH (Low Smoke Zero Halogen) 

L~eJI"I11lJ\J~eJ~.ntJL'Uf)1'SLi~1'U LL~~1'ULeJf)~1':iLL~~~f)1':i'VI~~eJ\Jo~ boo MHz 

l!:» i1l"1ru~lJ,r;1LtI'Uhl~1lJlJ1~'S~1'U~1f)~ 1#i'LLn ANSlfTlA-c::b~.l!:>-O, ISO/IEC. ~ 

(9)(9)~0(9):l!:>0(9)1ri, EN eto(9)l1'lli;n-(9) LLa~ RoHs Compliant 

Q"I) ~eJ~eJ1'Uf)1'Si'\J'Se:J~lJ1~'S~1'Ul~tJ~fl1u'U INTERTEK (lntertek Verifted) LL~~ GnP... 
(Third Party) 1~tl~eJ~LL'U\J"1L'U11\Ji'uJe:J~~~f)1':i'V1~~e:J\JlJ1#i'1tl 

ct) ~1lJ1':ifl~~i~1#i'~~LL'U1~~ (Backbone) LL~~LL'U1'UeJ'U (Horizontal) l~tl~eJ~ 

~1lJ1'SmeJ~i'\Jf)1'JLi~1'U (9)0/(9)00/00000 Base-T, l!:>.etG/etG Base-T IEEE~ol!:>.Gnbz LLa~ (9)oG Base­

T, IEEE ~ohGn i/u/ab., IEEE ~ohGnaf (PoE) / IEEE ~ol!:>.Gnat (PoE+), HDBaseT ho LtI'UeJ~1~.ue:Jtl 

/et) i1I9i'TU1 ... 

~J... \J':i~l)1'Uf)'S'JlJf)1':i 
........~f)'J'SlJf)1'S 


.............cl:..... f)'J'SlJf)1':i 


.............;Q.d....... f)'S'SlJf)1'S 


~ ........~.n7....... f)'J':ilJf)1'S 


...........p..:.....:.... . . .. f)'J 'SlJ f)1 'S 


.............f.!l!Jj........ f)'J 'SlJ f)1 'S 




<t) ij~1,j1LtJt.lVleJ~LL~~ (9)00% (Solid Bare Copper) "lJt.l1~ lelQ1 AWG 

L£1t.l~1fl1t.l~mn~ o.rJ:ITJ mm ij Filler Slot 'Vh'il1n1~~ FRPE LLa~eJeJmL'IJ'lJLtJt.l Cross Filler LL~mn~,j1'U , 

af1lru1ruVlnfia1~eJeJmnntit.l Lv1eJueJ~nt.ln1'~'l'IJmt.l'l~vrh~fi~1~ 1~~a1~~1,j1ViLn~mijn1'lLLa~~~1'l11J0t; ~ 'iii" \J ., 
1J11'l'l!1t.li~Llilt.l 'l11J5~ijLLtl'IJ~"lJeJ~~a1~,rt.l1'th1n!l'IJt.la1~~1,j1~"lJ11i~Llilt.lLLa~ij Ripcord eJ~11'i 

L'IJ~eJn Jacket Lv1eJ·lh~1l1n1'l'IJeJm11~~1CJ~,:J~t.l 

b) L'IJ~eJnt.leJmtJt.l~"lJ1TVi1lil1n1a~, Lead Free, FR-LSZH umnt.ln1'la11J 1 't'J hiijfll1t.l 

1'l11J1J11'l'l!1t.l IEC b(9)OQ1c("-(9) LLa~ -lel'l11J5~l'ieJ,:Jhiij~1'l~~ Halogen L~mn~LVl~,:J1V1~1'l11J1J11'l'l!1t.l 

IEC boITJ<tc("-(9) LLa~ -lel 

b'lI) ijfi1fll111J1'i1t.lVl1t.l"IJeJ,:J~1,j1 (DC Resistance) 1lJLnt.l b.b<t~ 1eJ~1J ~'l~CJ~ (9)00 

WI'l'l 111J5~ijfi1fll111JLLl'ln!Jl1,:J"lJeJ,:Jfll111JL~11t.ln1'la,:J1JeJ1Ja LL!Jla~fia1CJ1lJLnt.l Q10 ns Lv1eJn11i''lJa,:J
'U 'U 

QJ 1I.cuI,q 

af.1Jf.1J1ru"IJeJ\laVl~ 

~) tt.l'l~CJ~a1CJ (9)00 L1J1'l1I'ieJ~ijfi1a~'VleJt.l"IJeJ,:Jaf.1Jf.1J1ruLl1Lnt.l rJ:c(".<t dB ~fll111J~ 

boo MHz 

~) LtJt.lj:.J~I'l.nru,j ~ijLfll~eJ,:JVl1J11:Jn1'lfl1L~CJ1tit.lti'IJ~1CJlmLn1,j1LLa,:J LLa~ijn11 

-r'IJ'lJ1~tiUj:.J~I'l.nru,jeJ~1~UeJCJ (9)0 tJ 

(9)0) 'IJ~';Vl.,~-:ij~Vl1LLa~~1Lilt.ln11~~~,:Jlil~l'ieJ,:J1~-r'IJVI,j',:J~mL!Jl.;J~~LtJt.l~1 LLVl'U\i1V1'1..hCJ 
'U 

lil1n~1 LL'Vlt.l\i1V1'lhCJ1t.l'IJ1~L'Vl1"l1'VlCJm~-r'IJ1m ISO~oO(9):lelO(9)<t 

GIl.l!IQ LY1'ft1f1111 LL()t'I il ~ (LED TV) LL'U'U Smart tv 'tl1.l1tl <to.o1 
., 

(9) ij"IJt.l1~ rJ:0 il1 

-;i'11.111.1 (i) L"~n~ 

lel) ijfll111Ja~LaCJ~"IJ€l,:JlileJ.fl1Vl Q1~c("0 x lel(9)bo pixel 

Q1) 'li€l.;J!Jl€l HDMI1:JJUelCJn11 lel 'li€l,:J Lv1€ln11L~eJ1Jvl€laf.1Jf.1J1ru.fl1VlLLa~L~CJ.;J 

c(") 'lieJ.;J!Jl€l USB 1lJU€lCJn11 (9) 'lim 1€l,:Ji''IJ 1't'J~.fl1Vl LVla.;J LLa~.fl1VlCJt.l1'l1 

Q1.l!I~ ~t1n-.iruiJ()~ti1.llT4n-.i~L'tlnY11~"'1f.1lT4ih~~ SOB ,.,~() DB {Class II) -;i'11.111.1 (i) 'qtl 

(9) LtJt.l€l'IJmruueJ~nt.lelt.l1'l11CJ elt.lL~€l.;J1J1lil1nvh~11't'Jm~1"IJn n1'lLtI~-, 
t1~'€l'IJmru'1't'Jvhfl1~.;J"lJt.l1~lV1qj ~,:J'lJt.lL1J11J1 VI~mVl~CJ1,j1L1J11J1Vl1.;Ja1El1't'Jvh AC Power Line ( TN­

C-S system ) ~~1CJll1ti'IJ'€l'IJn1ru'1't'JYh 

~J /b) ~il,,~t1mru ... 

•••••••.•.••11 .••••• 'IJ'l~D1t.lm'l1Jn1'l 

f"~nTI
...............;rz ....... m'l1Jn1'l 


................................ n1'l1Jn11 


........~ ........ m'l1Jn11 


................................ n111Jn11 

f~," f 



~) L\J\Jiltlmru~~1111'Hltlfl LL7.:J;;\Jtl\JL;lil.:J1I11il1n";1eJ1'1.~ tJl1117t1Fl~\J1I1f17\i1\J ANSV 
• 'II ... 

IEEE Cb~.G::(i)-(i)Q!Q!(i) LLtl:: ANSI/ IEEE Cb~.G::(i).(i)-~oo\!) 

'") 1-6'ou Line Voltage 'VI~ilLL7.:J;;\J"iJil.:J7::uu'1."";1LLUU Three' Phase Four Wire 

G::(i)d1I!>~o Volt 

G::) 1-6'ou Line Frequency 'VI~ilm111rl"iJil.:J7::UU'1."";1LLUU &:0 Hz 

ttl ~11117f1i'U Transient Surge Current 

'VI~IDm::LL~'1."n7::L'IInLLuu'li1.:Ji\J'1.~uhjmJn11 G::o kAlPhase ~7t1Fl~\J 1I1tJl7\i1\J ~ollSec'II ... ,... 

b) Mil.:Ji'j Let Through Voltage (Residual Voltage) 'VI~ilt>hLL7.:J;;\J'1."";1~tJlnFl'illl 
Load il\JL;lil.:J1I11il1nn7::LL~'1."m::L'IInLLuu'li1.:Ji\J ( Transient) ,jmJn11 (i).G') kV at bkVl,"kA 

\1111i'j~1 Let Through Voltage ~.:Jn11;1L;jil.:J1il1n1il::L\J\J8\JtJl71~OU Load 

gi) Mil.:Ji'j Clamping Voltage 'VI~ilLL7.:J;;\J'1."";1~~t1n7ruilil.:J0\JL~1I';1.:J1\J 
... ..:.. oil ",..I ..I I ... I 1,8'" ... 

'VI7m711~1n17 il.:Jn\J~ '"00 Volt ±(i)0% ~m::LL~1I1nn11 G')oo rnA, &:0 Hz 'VI11111Fl1~.:JLn\Jm1\J 
v 

L;jil.:J1il1n1il::L\J\Jtl\JtJl71~OU Load (i.:JnuLa~'VI1El'1.~L;jil.:J1il1nLL7.:J;;\J'1."";1~~.:JLn\Jn11 Load 1il::~\J'1.m 

w:) ~11117f1i'U TOVs Surge Current 'VI~ilm::LL~'1."m::L'IInLLuu'li1.:J~11 (TOVs ) 

'1.~,jilEln11 &: A , &:0 Hz tnEl1\JL1tl1W,jilEln11 O.G') 1\J1~ 

Q!) Mil.:Ji'j Let Through Voltage 'VI~il~1LL7.:J;;\J1~";1~tJlnFl'illl Load 

tl\JL;jil.:J1I11il1nn7::LL~1"n7::L'IInLLuu'li1.:JEl11 (TOVs) LflEli'j~1,jilEln11 ~b&: Volt (at TOVs Surge 

Current) ~~1m::LL"'1"''';11'V1tleJ1\J~1~t1mruilil.:J0\J1I1nn11 &: A, &:0 Hz fl1~1\JL1tl1'W,jilEln11.. ...
O.(i) 1\J1~ 

n11 ~&: nSec. 

G')(i) ~L~\Jil71Fl1Mil.:J LL\JUi1L\J1Liln~17LL~fl.:J~tln17~ft~ilU~W~1I~~1.:JL~FlilFl1\J 

\11;Jil Let Through Voltage (Trasient) , Clamping Voltage, Let Through Voltage (TOVs), 1il1n 

L7.:J.:J1\J~~~\Jl'VI~il1il1 n'VI'h~.:J1\J"iJil.:Ji'!'VI~il~m,r\J~L~ilail'1.~ LflElMil.:J7::'4~ilLFl7.:Jn17"'~illltl~\J111i'U7il.:J 
.., 'i' .,.. 1 "' .. tI

LLfI::t17::~UtJl711il1n ~7.:J.:J1\J~~tltJl1l1LL~f'1.:J ~\J1\J~\J"iJil.:J 7::mfl71Fl1 

(i)~) ~L~\Jil71Fl1~~\Jil~~f1.tiw,;ifl\JLFl7.:Jn17Mil.:J1P1i'Un17LL~.:Ji.:JL\J\J;;1LL~\J~1'V1,l1El
'II 

1il1nu'i'ti~~~~tJl 'VI~ilu'i'ti~~1"iJ1'?11N~~~tJl Lft ~i'j'VIU.:J~ili'U7il.:J1I1 LL~f'1.:Jt\J1\J~\Jlijil.:Jtl7::mft71Fl1 
'II..., 

j '':'.1'''IJ... 
C2~:.....~=fffl 

....~::k1..... m711n17 

...........~.... m711n17 

................................ n7711n17 

~ ...........~.\R.=.... n7711n17 


..............p:::......... n7711n17 


............~w..l:·L ....... n7711n17 




.:, 1~Llyl\1fl1rl'fIl'I1 ~1U1U cE,aOO,OoO tJ1'V1 ~~1uLLtJIflLL",utJ1'V1111u) 

ct, Tle1tm1~ LtJUL~U cE,([rotrot,OG'!&: tJ1'V1 (~~1u~u.auLti1'MrluLfh";~tJ'~1tJ1'v1111u) 
LtJ1J':i1f111"n1JmQ1Jaf'l1L~1JLL~1 

" 
10, '=f.I=L1fl1fl1'L'lhua:mn'l1n=rbL,h 

b.G'! L·H,,.m1tJ1f!6fUfU1i'fl~'!J~ULLriU~=\li1fl1·wdl'~ttJtJ~Ifl\fl11J~th8LLtJtJ L~8f!1'VI~ 

(Real-Time Locating System) llflt:Jn1'Mulflt~m~L'Ihvi1f11~~lfli~~=tJtJt~LL~1L"'~~LLa='Wf~1Jt-u~1ul~ 
" 

mt:Jtu '00 1U ,jtJ~Ifl~1fl1Uf!~U11JtuafUfU1 

b.l!J h~Ylt:J1tJ1f!6fUfU1i'm:kJ~uuriu ~t'Vi1f11~\fl~1~i'tJ~1U~11fl~ G'! Uf!tLijfl~1t:JL~U 
t~uri~~L'Ih ~1IflatL'Vi1,nu \fl11J1~L~UtU«fUfU1~Ufl11~tiu~lfl«fUfU1L'Ih (1U~ mo nut:J1t:Ju l!J&:b&:) 

'M~~~1fl.ii'1~ ~Ylt:J1tJ1a6fUfU1i'fl';'!J~UUfl'U Ltl''Vi1fl1~ti~1U ntJtJ~ Iflm1J~,h t:J UtJtJL~ t:Jf!1'VI~ 
Uf!tfllw=m~1Jfl1~\fl~1 ~i'tJ''';'''fll~\fl'nili'tJLt1u~L;8tJftlt:J 'M~~~1flfl1'a~1fl~~'attJtJ1'a~'Wt:J1tJ1f!5fUfU1i'fl~ 
'!JtlUUrlU ~~~='Vi1fl1'aLijfl~1t:JL~U~11fl~ G'! t~Ut1m~L'1h1~.. 

b.m h~'Wt:J1tJ1f!5fUfU1i'fl~tlULLt1U ~t'Vi1f11'a\fl'a1 ~i'tJua=Lijfl~1t:JL~U t ua1u~L'M~~ 
t~LLrI~~L'Ih llflt:J~='Vi1f11~Lijfl~1t:JL~uL{ju'a1t:JL~tlU' f!=L'Vi1,nu \fl11J1~L~utuaqjqj1~Ufl'h~=iu~1fl 
afUfU1L'Ih (1U~ mo nUt:J18U l!J&:b&:) L1UU~~11fl~1fl\11t:J~='Vi1fl1'aLijfl~1t:Jt~fII'atJ\fl11J1~L~Utu«fUqJ1 LIflt:J 

t1tl1Jm'aLijfl~1t:JL~ufllw=m'a1Jm'a\fl'a1~i'un"'fl \fl'a1~i'tJ L"'~~L;t:JtJitlt:J ua1 1'a~'W81tJ1f!5qjfU1i'fl~~UUt1U 

~~~t'Vi1f11'aLijfl~1t:JL1ut~urlm~L'1h1~ 
" 

vi. L1eul"01'ftUJelJ&La;a"l~ 
gj.G'! 'a:mtL1a1f11'a~Ifl~~'a=tJtJ«~'M1Jlflmt:Jt U '00 1U ,jtJ~Ifl~1flf!~U11JtuafUfU1 

gj.l!J 'a=tJtJ;;Ifl\fl11J~tbt:JUtJtJL;8f!1'V1~ (Real-Time Locating System) ~a~1J~tJt~ 
~=~tl~L{ju'!Jtl~llllllv~WLfilEIt -U~1U1J1rl~Utl~"lu"'m'W~ L;t:JtJi~t:JWii~1'Mil 

gj.m m ~L'1h~t~tl~~lfla~L:ij1'M'U1~~iifll111Jifll111J,j1U1n 11J1~1LijUf11'a;;Ifl~~'a=tJtJ;;1fl \fl11J .. ..'~ 
~tl1t:JLLtJtJL~t:Jf!1'VI2J (Real-Time Locating System) Ylftl1J...r~tltJ'a1Jfl1'at-U~1U~ttJtJ~\fl\fl11J~,bElutJtJ 

L~f.lf!1'VI2J (Rea l-Time Locating System) t ~uti'4f11f!1m'!J~~1'a~'Wf.l1tJ1f!6fUfU1i'm~Y'lJtlUUrlU~Lfif.l1;;tl~ 
a1'Mi'tJfl1'a t .u~1U~1~ , 

g, L1eul,,01',;'v,Jl=oye11ri11f1lJOll1iH fl1,,;e1Juwuru,, 

a.G'! ~~L'Ih~=~~~i'tJtJ~=nufII111JtJfl'W~~~'III~tl,j11IflLi18'M1t:J'!J~~'attJtJ;;Ifl\fl11J~tb8UtJtJ 

L~f.lf!l'V1~ (Real-Time Locating System) llflf.lf11'ai'tJtJ'a=nud~tl~'a11J...r~f'l1LL'a~ f'l1tJ~fl1'a f'l1'!Jua~ Uf!= 

f'l1tl=1'M~ \flf!tllfl'a=f.I=L1~1L'Ih ,:rtJ~1fl1U\fl'a1~i'tJ 1\flf.lW;;Iflf'l1t.u~1f.1t\fl' ...r~iu 

,."Lm.a1tJ1•... 

~'~r'" tJ~=lj1um'a1Jm~ 
...~.. fl'a'a1Jfl1'a 

.............~J.~.... m~1Jm'a 


................................ fl~'a1Jfl1~ 


..........t:E:7!'........... m~1Jf11~ 


..........~ .. fl~~1Jf11'a 


..............tf~.t.J......... m~1Jf11~ 




c;i.1!:> 1'S.:J'WCJ1U1~6tyqj1-rnm~l1JLLfh.! 111~8.:J-rU~Vl"il8Uliian1'S~tyVl1 tJVI~m~tJ'vntJ1wrvi 
LfiVl~'Ubbn'S~uu~ Vl(;l1:w~u'JmLuuL~tJ~1 'Vl11 (ReaL-TIme Locating System) a'Ul1it-d fl'J1:W~WlJa.:J 
1'S.:J'WtJ1U1~i5qjqj1'fm4"lJ8'ULbn'U (;l~aVl'S~tJ ~ L'J~1~'S~UU~ Vlm:w~,j 'JtJ LLUU L~ tJ~1'Vl11 (ReaL-Time ., 
Locating System) €J ~1.'Ufl'J1:Wfl"H1U fl':i€J.:J"lJ €J.:J 1':i.:J'WCJ1U1~ tl1bnVlm1:wL~tJVl1tJ;j'ULLn':i~UU~Vl(;l1:W~thtJ 

LL UUL~tJ~1'Vl:W (ReaL-Time Locatino System) m:IXL-d1~~~8~vi1Lu'Un1'S'Vlntl':i~m':i(;l111~-;i1b;j'UL~a t ~ 
::. 'IJ • 

':i~UU~Vl(;l1:W~thtJLLUUL~tJ~1'Vl:W (ReaL-TIme Locating System) J'U mrU~'U"l.rn'W~~.:JL~:w1Vlm~'J~~Vl 
LL~~mru~m..xL"lh111m~vi1L U'Un1':i h~Lfl~€J.:J L-d1~'Ui.1~fl1'Wmi~1'U1~~~.:J L~:WVl~amru~bfl~mL-d1~t11V11 tJv v vo~ 

c.JLtXb-d1~~~a.:Jt!1Lfl~€J~b-d1bfll~a~tVll1~lifllrufl1'WLL~~fll'J1:W~1:W1':ifl111~1fr;hLfll~a~L-d1L~:W:W1~ Vl~.:Jt..x 
'IJ • ., , 

1'S.:J'WtJ1U1~6qjqj1-Sn~a'UbLn'U bL'Vl 'Ufl 1 tJ1'U GHi: 1'1J'vT1n1':i,ru~,mIii1'Um~-su bL~~~1n1';j~'WtJ1U1~6qjqj1 

bii €Ji'U~Vl~qjqj1L-d1 1':i~'WtJ1U1~6tyty1'fm4"lJ€J'ULbn'U"lJa~~'J'Ui1'Vlit'Urn'Sl1ifi'U ':i~UU 
~Vl(;l1:WGJthmbuuL~tJ~1'Vl:W (ReaL-Time Locatino System) LL~~'Vl1~m~L-d1~'U~vi~t:i.1~:W€Ju€Jtlmru

1lJ :::;, \I , , ., 
~1~iVili'l1'Ul'U':i~uu~Vlm:w~'hmbUUb~tJ~1'Vl11 (ReaL-TIme Locating System) vr.:J';j~uultXLbn 

f J I tI 

1':i~'WCJ1U1~6qjqj1-Sn~"lJ €J'ULLn'U L -wan1':i t i.:J1'UViliim tl€J'ILL~ ~mtJVI"''1i1'U~Vl'"tyqj1 ~tXL-d1~a'l-Sutl':i::n'U 

•Hardware -;i1'U'J'U (9) 1:1 LL~~ Software -;i1'U'J'U b L~a'U 

" ~cl(~'1"il€J)"""""""""""""""-N .............tl':i~51'Un':i'S1In1':i 

~ 

('U1tJL'Vl'Wfl'Vl5 iJl.;l~'U1) 

,rn~Vlrn':i.:J1'Ui'J1 tl'li1'U1ty n1':iVibf'll~ 

d) ~ (~'1"ila ..~~:':-:................... m':i:wrn':i 


('U1tJtlijYr'Vl5 e1(;l\j) 


(t;l'l~a)...............Si'it~...............n':i':i:wrn':i 


('U1tJ~15(;l ~lIf'l1~) 



(~,~.)...........g ...2...........n".n1' 

(1.11~eJ'4'111 ~.n~~::'4P1v) 

uni~m~1u,*11thJ~Ulin1'~ 

(lil~~eJ)...........~ .....................m'llJm'l 

(~'ULeJnU11U PI~i1eJU) 

Un1'111m'lfleJlJ\;1L~mitl~Ulim'l 

(~,~.)...:.........~...........n".m' 

(U1~U~~-r\JIti iUVlilJ'Vn) 


L1ij1'WUn~1Um") L~ULL,,::u'll;11i1u1'l1~1U 


(lil ~~eJ)............... jj{J.!.t:!...................n 'l'llJ m'l 

(U1~PllJU 1~'Ii\;~9AI'U'W~'Ii) 

trni~m'l~1u,*11tl 


