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- j~tJ~b16'11v'l1b'W'Un1j'Uj~:lJ1ru 1iJbn'U 30 1'U 1.J'\J'<il1n1'U~6'l-:J'W1:IJ1'Witljtlj1 

.:J1\71~ 2 Vl~-:J'<il1n~e'.f {u~1-:J~-:Jbb '\J'\J~1-:Jfl#-:i~ 2 tJfo bbm61Jb~:1Jb&i:IJ'<il1n'Vel?fj'\J1 'Un1j\?'lj'J'<iJ-:J1'Ufl#-:i~ 
~ q 

1 bb6'l~Vl1fl1j~-:Jbb'\J'\J~1-:J ~1'U1'U 3 'll\71 b\71tJiJj1tJ6'l~b0tl\71fl1j~-:J-:J1'U\9l-:Jd 
q 

- bb '\J'\J ~-:J~'U~ bb6'l ~~ -:J'\J ~ b1 ru fl1j'\J{u'\J j-:J'V'l{elm1 tl fl1 j bb 'U1Vl1-:J'U1 b?f'U el1 ?I \71~1-rrJ-:iVl:IJ\71 
q q 

61J'W1\71:lJ1\?lj1~1'U\?11:IJfl11:IJ b Vl:IJ1~?1:IJ 'U1 b?f'Uel 1 'W m~\711'l<J61J'U1\711ilb~ nn11 A3 

- bb '\J'\J ~-:J-:J1'Uj~'\J'\J 191'J~1J-:JV1:IJ\71 bb6'l ~1?1 \71~1-u'J-:iVl:IJ\71 61J'U1\71:lJ1\?lj1~1'U \?11:IJ fl11:1Jb 'Vl:lJ1~?1:IJ 
q 

'LI1b?f'Wel 1'Wm~m'l<J61J'U1\711ilb~nn11 A3 

o"' .1 1' "' .., .., .., d .1 1 d - j~tJ~b16'11\711b'U'Un1juj~:lJ1ru :1-lbn'W 14 'J'U 'W'\J'<il1n1'UVJ?fju-:J1'W 'U-:J1\71Vl 1 
q 



b'Vl:JJl~?l:w 'l11b?l'WeJb'Wm~1?rn.1'LJm~hJb~nn11 A3 

- bb 'U'U'a7c.Jf;1~ bB t.!~-:J7'U j~'lJ'U 1 ~vh~,rn:w~ 'l"l~eJ:W'a7t.! n7'a'l.b~ neJ'Ubb 'U'U b ~e) 1 m 'U 

n7'aU'a~n1~17A7-:J7'WneJ?l~7-:J 

2 . File bbuuufou1-:iu'U'U?l:W'U1ru b;t.1'U~1t.11u1bbm:w AUTO CAD 'U'Wvinr;1-:ib'Ubb~'W DVD '<il7'W1'W 
' '\J 

1 '/j~ 
' 

fl7'U1'U 3 '/j~ 
' 

(1~t.1~nmn11ne:i?f~1-:ihJbn'W 120 1'U) 

5. -vmm~-:i'Vl:W~'U'Uvin1;1-:i1mb~'W DVD '<il7'W1'W 1 '/l~ ~-:id ~~u~1-:ie:ie:imb'U'U\?leJ-:Jb'U'U~u~m~1'LJe:i-:i 
'\J ' '\J 

ufou1-:i1~'W7eJ7A7j 1 bbi;1~eJ7A7'a 3 l'a-:Jb~t.!'U:Wl-4~'11Vlt.!7'U?l'aill b'U'Ub1'U 5,930,000 'U7Vl (vhi1mn1 
' ' 

bb?l'U?l7:W'Vld'U'U7Vlii'1'W) A~ b 'U'Ub1'U~-:Ji'W 266,850.00 'U7Vl (?leJ-:J bb?l'U'Vln'Vld'W'Vlm~''Ubb u~~e) mih~'U'U7Vl 

i11'U) 



nailn1s11a:11u:,m:,1uGi&1lun1sililn11uu 
lJsu1Js~WWliJ1G11suRG1aJns1uasni c, 11a:iJ1G11sur.&1a1ns1uasni m .. .. .. 

lcllliJ 



'U'Yl'Ul 

1.1 P111a.Jg.fi'11ilfl':i~m':i 

1 t1 'U'il vut1 'a ~'U'U i vJ{i'.J 1mt11 t1 o lfll 'a'IIO-Hn fll'a :1Jih1 i:'l 1'VI tlll;I ff'a w I trn ~ 01m'a 'IIO ..:i o 1mm tt~ i:'l 

1'VI ti 1'1;1 ff H I! 3 h ..:ii'½ tl'W :IJ'tt ~ i:'l1'Vltlll;I ff HI! (0--:J flfllrn'tt l'lf'W) ,~~~i..:im11'.lt1 ';j ~ tl~t1i:'l 11flel'U ffl:IJ iY'Uil 

mh ~..:i'Vi'1'l 11~tlmw m..:id1t1i11~1fft1'ttltl~l:1Jfll';j t1i:'lltli:'l~ hiti'.lt1 i tl~l:IJ:IJl~';j!l'W fll';j ~~J..:i iwi41 

rlrn 11.Jtl 'a~ t'Vlft'i 'Viti 'W , ft', 2556 i..:ii!'t1 h ..:i ~ t1t1:JJ'H~i:'l 1'VI tlll;I ff'aW (o ..:it1fll'a:JJ'ttl'lft1) i..:i/o..:i fll'a ~ 'il ~ 
~ll'U ti f1U tlf 'U ti 1 ..:J 'a ~'U'U i W {i'.J lfll ti 1 ti el lfl U :IJ'tt~ i:'l1'VI tll'l;I ff 'a W I !ti:'l~ el lfl l'a'IIO ..:J el lfll'a :IJ 'tt ~i:'l 1'VI ti 1 

o' "' t & t & t 211 ..\ 'l'J/ IIJ.JP-1"'"' -=i"'~ ,'J/~i IIJ.I l;lff'aW 3 'lJ';it'Jtll'lf'W I tM'lf'W 7 ';j'J:!Jtl..:J'lf'W~l~nlt'WO 'tt';i~'U'U innl:IJlfftltlrnl'W'Vl~'ll'W!rn~ 'tt!1J'W rn~l:IJ 

" 
:IJl~'ajl'W fll'a~~\91..:J iW~lill'tt1'Utl'a~l'Vlffi'Vlt1 'W, ft', 2556 

1 ~o 'l lfi flH fll'a ~11 u 'W i tl~1 t1fl11:1Ji'½ tl'U f o t11rnditl'a ~ iY'VI fi fll'W i 'a ..:ii1 tl'W :JJ'tt~ i:'l1'VI tlll;I ff'a ti! 

r1 di ,d ... I r1d Cl.I 'JJ d_~ dt::S .... I r1 ~ d ~ 
( 0--:J fl fll';j :IJ'tt l'lf'W) 'il ..:J :!Jfl 11:IJlJ ';j~ ff ..:J fl'VI 'il ~'il ~ 'il 1--:J'VI 1J 'a f1'1fl'Vl:IJ1J 'a~ ff'U fll HII :IJ '!Jfli:'ll f)';i'VI mm~ ff:JJ ! 'W el 

elelf1!!'U'Utli''Utl1 ..:J';i~'U'Ui wfhmt1'l'WOlfll'a:IJ'H~i:'l1'Vltlll;lff'aW I tlr:l~tllfll'a:IJ'tt~i:'l1'VI tlll;I ff';j ti! 3 'U1 t1W 

t .::9 t ..:::9 t J!1 di d di 'JJ o o 'l 'JJ ?1 111,. 1 
'lf'W I fH'lf'W 7 ';j'J:IJt'l..:J'lf'W~l~Til G)f..:J'Vltl'am:ll'il~~tl..:J'Vllf1Uffl'a'J'iltlr:l~tltlf1!!'U'U 'tt!1J'W rnm:JJ 

1~ tl tl'a ~ ff ..:Jfl'II tl..:J i m ..:J f11 'a !!i:'l ~11'.J ti i ti~ 1:JJ 'tt if f11'lfl;'W 'el'W!~ fJ1 tl'U 'W ';i ~ 'a l'lf'U ill tU~fl 1'U fl :IJ tllfl U 
q u u q 

3) I I I 

:IJl~';j Jl'W fll';j~~\91..:J i wvharn-r'Utl'a~!'Vlffi'Vlt.J 'W, ff, 2556 tli:'l~ f1t)'tt:1Jltlfl'W 'Vl!fitl1'Utl..:J 

1.2 1111Q1.h~~~~'Uel~fo':i~fll';j 

1 ,2, I 1 ~t> t>t> mi 'U'U!rn ~ i ~'Vi'1t1'U'U ti! 'U ti 1 u ~ 'U 'U i vJ vhfl 1t1 'l t1 mm'a :JJ'tt ~i:'l 1'VI tlll;I ff'atl! I tli:'l ~ 
mmrntt~i:'l1'Vltlll;lff'aW 3 tJ1nwJ'W 1 ~..:ii'W 7 n:1Ji1..:iJt1~1~i41 

1,2,2 !~t>tl'a~mw 'a1mri1'Wf t1:1Ji~'Vi'u1mnm..:i 'a 1t1m'atl'a~f1t>'U!!'U'U 1rn~i~'Vi'1rnniru !~t> 'l i 
.I .I 'J/ 'J/o, 'J/ ., o' 
1J'a ~ f1tl 'U fll 'a 1J'a ~ f11~';i lfll'il 1--:J'II tl..:J ~';i'U 'il 1--:J~l:IJ'tti:'l f1!f1tll CVl'lltl..:J'Vll..:J ';i l'lffll'a 

1,2,3 1~mht11.J'Utli'1.JtlH'a~'U'U i vJ{i'.J 1mt11 t1 mm'a :JJtt~ i:'l 1'VI t11 t1 ff'a w I tli:'l~ t> lfll'a:JJ'tt ~i:'l1'VI t11 
q q 

l;lff'aW 3 tJ1nwi'W I ~..:ii'W 7 'a1:JJ~..:iit1~1~i41itl'Vi'1m'atl11.Jtl1..:imm'a~t1itl 

1,2,4 ! ~ tl'Vl lfll rn ti f1 ti 'U 'Utl 1 'Utl 1 ..:J 'a~ 'U 'U i W ~ lflltl 'l 'W 'el lfl l'a :IJ 'n~i:'l 1 'VI ti 1'1;1 ff 'aW I ti i:'l ~ti lfl U 

:JJtt~i:'l1'Vltlll;lff'aW 3 tJ1nwJ'W 1 ~..:i'IT'W 7 'a1:JJ~..:ii'W~1~~1 'l11t1~'l'W1..:i11'W..:i'Utl'a~mw 

5,930,000 'Ul'VI 

'" L3, I fftll'W'Vl\91..:J im..:Jfll'a 

i H~t1t1:JJ'tt~i:'l1'Vltlll;lff'aW (t1..:it1mrnm'lf'W) 364 'tt~ 5 mmt11 '\1'Vl1i:1Jt11CV1i:'l 'Wfl'atlJ:JJ 

aan11uu1Jsu1Js~WW,a1m1sunmaJna1uasnf CJ 11a:a1m1sunmaJna1uasnf m 
w w w 

ru Gi1uaG11a1a1 a11nawn5uru11a i>~nJmumslJiJu 

'e)lfll';j 'il~!~'WJ tli1~~..:i11'.l'W tllfll';j'IJ'e)..:Jffl:IJ'e)lfll';j ~~tl'W ff1'W nm..:J'lltl..:Jtllfl l'ai..:i ff1 :IJ'tt rl'..:i 'il ~ 
11'.lt1 r:l''W 1:JJ'Ulff!f1~'Utli:'l 

•• 11/i' ,; 

:it 





"" Ji '.ii "" IJL.l~I 1.4 H'W1rl1UJrlvl!'Uel-:J(,)'W-:Jl'W1ffJfl'fiiJ !TITil 

nuu1vJ~1n1~-:J!lil~'J~'U'U'r:Y1'HM!W{(h (Redundant System) 

1) Yiil~H!'Ut!-:ihlrh mie1-:in1gi!~,v1~1gm~~ MDB. .. 

l.JllWJil'W (Standard) 

- Tff'YI. 2001-5 1 (m~'J!l'Wfll'J~~J-:ivi1-:i1vJ~1rlmfmh~1vif!'1vit'.l) 

,I 

!OU!CVlfllHrnm1uu {Design Criteria) 

- Voltage Drop 

2'1 ( V V • I IIJ • .1 2/1 & V • I o t 
1-:J1lrn'lt'Ju0'W 111fl~l'U LV 'lJ0-:J'ttlJ0!1uil-:J !TITiltl-:ll!l LP u'J~,ll'JJ''U) 2-3% 

1-:i11'Ju0t'.l (111n! LP U'J~111'11u il-:it;!umw1vJ~1i1ey~i1t'.l) 2-3% 

111?i°nl.lnuui1 hhnu 5% 

V 1/J • .12/1 ' V "' V 1/J •• 12/1 .,I • I"' l!Jfl1'Uf_)l.J 1nnl!!'ff-:J'ff17•rnii ~1~1rn (LP.) 1m~ l!Jfl1'Uf.)il rnn11m0-:iurn01mff (AP.) 

tiJfll'J 1 ~ LP.Im~ AP. 1~'ll0-:i1~l.J 1 ~t'.l~111'Jru 1111n-:iuu'J~mru d'1~11nru 1ui1ii 

rnm~0 ,i~ 'Vllfll'J 1u~ t'.l'W 1 m.i 

01fll'J 2 !U~t'J'U! LP. 1mJ11ii~!Wfl1-:J1l'J!fli0-:iufu01fl1f!'!~t'J~~J-:il AP. 1mJ 
"' 

aan11uul.1s1nJs~WW,a1m1sunma::>na1uasni q 11a:a1m1sunma::>na1uasni m .. .. .. 
ru Gi1uaG11a1a1 a11nawn5uru11a i>~n::>mumsl.liJu 

lJWl'Jil'W (Standard) 

" - Tff'YI. 2001-51 (l.!Wl'J!l'Wfll'J~~i-:ivi1-:i 1 vJ~1rl111f mh~1V1ffl'Ylt'.l) 
,I 

!flU!CVlfll'J00fl!!'U'U (Design Criteria) 

- Voltage Drop 

1-:i11'Ju0t'.l (111n~ LP 1h~111'11u il-:it;!umof1vJ~1i1ey~iw) 2-3% 

!1\ol'J1l.Jf)'U!li111-1!fi'W 5% 

V 
- 'll'Wl~l!l LP. Im~ AP. 

V IIJ •• 12/1 V "' II) ' "' . 'lJ'Ul~l!Jfl1'Uf_)lJ !l"lTI1~0-:JlJ'lJ'U1~ !l.J!fl'U 42 1-:J,l'j 

3) m-a~~9Y-:imut.leiiunu1umr11-a 

fll'J!~'WiYlt'.l 'r:Y1111'U Feeder !~'W1'W Conduit 1110 Wire Way 11~Hmt'.l IEC0 I 

'Jl-:J!~'),H)'lt'.l!W~J WlREWA y 

WIREWAY 'Vl1111fl!'tt~fl!!~'W~'U!~'W~m~t'.ll.J ii~1iJ~ 

llJ /JP. 

llJ LP. 

II] MOB. 



V o V o q 

ltl~tll 'Ml 'U'Jl 11 H!~ 'UtTUJ 
~ ' 

------ - _I 

1 .tDl.rl lfl f!-l'U 1r1 'il .1 

2. ur,im1tSr1•l1J tf.:ir1 ::;fr tloJr.J1'1itllJ DhHh 

3. tlf!-itH H Sr1 ·lmf .:ir1 ::;fot1J1J~ lJ f au 
I r:-! ...... r/ 

4. llN1-H1Hlrl'.J11Jel ::; ij"ll.:'lfl (Arnzinc) 

ltnac. · 'ovi r 
1',f:i<wm J_..,lt) 

l.Jl\91':i~l'W (Standard) 

" Tff'Vl. 2001-51 (mm~1um':i~~i-:i'Vl1-:i 1 -w~1rl1'111111.h~rnrri'Vlt1) 

l.Jl\91':ijl'W (Standard) 

" 1ff'Vl. 2001-51 (m\91':ijl'W nn ~~i-:i'Vl Ni -w~1rl1'11111·1.h~rnrri 'Vlf.l) 

., 
!flWCVlfllHHJflUtl'U (Design Criteria) 

9I 9I I I 

- 1"lfi~mvn~mo1urvhuu i-:i1uihil~ 1~-:im1~'YiCJ1eJ'W 

1ll1i~-:i 1/~utm~ 1ll1 oflu':i~'LI'Utt ':i-:J~-:i 
91 0 "' 

- '111:IJ'Vll!flilf.l1 

moi-w~1 

1imo1-w.W1 IECOI iilumoi-w.W1unut~o1 iiJijnJ~eJfl 01rw~iTw1mou~-:i 



TIS 11-2553 (New) 

Insulation Color 

1 Core : Not defined 

Old New 

L 1 0 Bf.ack O Br™" 

2 Core· : 

3 Core: or 

4 Core : or 

5 Core· : or 

111\911jl'1'W (Standard) 

0 Black 
Gray 

Sky Bh.1~ 
G/y 

,, 
1i1''VI . 2001-51 (111\911j1'Wf11'J~~\91-rn1'31 W~lflllff U'U'J ~t'Vlffi'Vlti) 

a' 
tf1WCVlf11'Jflflf1!1UU {Design Criteria) 

1'H1'W'31'Wi11'LI 

- t~u1uiti-:it~ummrn~ilti'3t1Utllt'u'1iti-:it~umti 

- ,,f 1:u!titi'VitiN'3~ur-r~tiN'3~u 1~ti\911-:i 
~ A 

- lfl:ut~'WU'W Cable trays 

~ "' ,!j ~ d~ ~ "" I 

lffl'3t1tiur-rrnr-ru-:i'Vl\91ti'3m1r111:ui1'1ti'37:U'il~hmti JEC0I t~u1u'Vlti EMT ~'31'WN'W'3 

r-r~ flCJffl'W 1ut'V'l~1u 

U1BliJal tJ Q,I 

USlffl WSJlil1 ~¾,4W.U 

u1nwiu~~11-1nl'um1:ui1'1ti-n:u'il~1imti IEC0I t~u1u'Viti EMT t~wrntiuw-rw'3 

lf~ti1u Wire Way 

4) m ·rne> fltt 'U'U 'j ~ uu1 vlrhmr -urh~ hnni"l l'j 

1ri:u1vJ~1 

1 A 1 ."I' ~I 1 a'II( a' Ji ~ 1 ~ A 1 A 

!fl:U\9l~!lm'3\91~mw !fl:U\9l~!lfn'3N-:JN1Ufl~ !fl:U~11'W !fl'VI tUfl'3\91'W 'lf'Ufl'3t~:U !~ti'V'l'il1'JW1 

_ 1 ~ A ~ "' ,!j O - 1d 1 I 

'ii lfNUU'J ~mw fll'V'l 'ii l'JW 1!1r11:U-:JUtlf flfl'il~'Vl1f11'J tuflti'W lf :U 

lfflf)~,vJ~1 

1'Hlfrlfl~ LED. t'3u1~mr~1vJwh 50% m~m11'H'31'W 30,000~11m cl111i1''3tg'Ut'V'l'J1~11-1ii 

!lff'3 UV Uri~ IR 1~'31'W~W~~~~l'l'Wli t~'Wll\91'J~fl~'3tt1~afl:ut'V'l11~11mm1urn'V1 

111\911~1'W (Standard) 

TIEA ( i1'111fl:U 1 vJ~1u i1'-:J i1'11-:J!! '11 '3'U'J ~ t'Vlffi 'VI ti) 
,, 

1i1''VI. 2001-51 (mmi1u nn ~~i-:i'Vl1-:i 1 vJ{thrl1r-rf uu1 ~ t'Vlff1 'VI ti) 

aan11uutJs111Js~WW,a1m1sunma:>na1uasni q 11a:a1m1sunma:>na1uasni m .. .. .. 
ru Gi1uaG11a1a1 ii11nawn5uru11a i>?ln:>mumstJiJu 



' 

" !fltUCVlfll 'Hlelf1U'l.J'l.J {Design Criteria) 

n111t.1~ri1rn1:JJ'ft'11 ,nhnf 'l.J~'W~ 'li-:i1t.1m:1Jn'ilmrn\?l1-:i ci ~-:id 

'Vll-:Jl~'W 1J'Wi~ 100 lux 

I00lux 

400lux 

crlUO!JKU "IEJ U 10Si/iU f'l'.)1 u1tlu11cma::i,I) 2 5 61 

mf.luomnms 
c11Ullcl0 n 

nu11 

mf.l7w:nms 
n101nu trulo 

ttoou1 
F111'1lau~, 
fsllil1K,s 

oowWo 

\)1UI\U1U (USl;)I\JltlSUU:S'c,qou u:;s~~UA1) 

ll1Ulhuna,u (ll1UV5tnOUSOUUd l),UWUll) 

fi11o!lunl1 u1clLJUO\l11aua~,11 (lu,) 

50 

21 

n11oliun:nu11)uuillllla\laJ1\l (lu•l 

1:>1u11ui'.foo (011,1,15,:1-,aouFJtun,w 01un(11tuntta:1fiuutl11uo) 

\l1ua,16uo~ou1n (1nuos, ;iaou!Ju,buu11101 • nJ 

100 

100 

200 

300 

400 

300 

500 

800 

1200 

~ d ii V 

5) tl'J'YICUl\l'll'.i'U 

1/1f 'l.JU'l.J'l.J~ 'Ill~ 'WU~~f11'.il~ 'W 'ft'1 f.litl'Hf 'l.J 1/1f 'l.J i W~ l'il~l~:JJ 'ft'lf.l~'W \911:JJlJl\91'.i jl'W f11'.i 

" ~~i-:i ivJvhirrnf mh~t'Vlrli'V1£J 

T C 

:JJW'l'.ijl'W (Standard) 

" 1'ft''Vl. 2001-s 1 (mmi1t.1 fll'.i~~\91-:J'Vll-:J i vH41rl111½'rn.h~1'Vll'l'i'Vl£J) 

" mru CVlfll'.i tlflf111'l.J'l.J (Design Criteria) 
,,. !, ,,. ,1 ,ff "' 

fl1'.i\9l~\9l-:J'ft'1'VJCJffJ'-:J'illf1'Vl'W 130Cm. 'HHJ\911:JJrl'"Jl:IJl'HlJl~'ft':JJ 

"' !, ~~ ,ff "' 
fll'.i\91 ~\?l-:Jl\911'.i UfJ'-:J'illf1'Vl'W 30Cm. '11'.i tJ\9ll:JJrl11:JJl'l1:JJl~'ft':JJ 



... ... ti 
1 fl l'Ul 11 ~ tl 1'Vl fll ~ ff 'HU 

JI "" 
:HHlel'W6lJel-:J!~UJ 

QI 

6,195 \911:1-J. 

6,195 \911:1-J. 

5,670 \911:1-J. 

5,670 \911:1-J. 

11t1r11u1ui1,~,~uu1rJrh11~'""~ q 

50 'l.Jl'Vl 

449 'l.Jl'Vl 

50 'l.Jl'Vl 

449 'l.Jl'Vl 

309,750 'l.Jl'Vl 

2,781,555 'l.Jl'Vl 

3,091,305 'Ul'tl 

283 ,500 'l.Jl'Vl 

2,545,830 'l.Jl'Vl 

2,829,330 'Ul'YI 

5,920,635 'Ul'YI 



~'S'v,"11 um : 1J1 Ufii:lH Q'\'lfii11 il!1Sli li11 n'i"tww11Jii'1 wri LA! i•A'i ~, ~SI 
i1,i1J & , ~ ~ • .,. .... & 

i:U L~il1rl~~,1Jn1i 60 fi! n~nffi !ltt[.1fl1Hn ~m1 ij\11J t·Hl!Hl1J 

! l l ; s 6 7 " 9 0 U l ll H as !6 87 IS !9 lO 21 22 E i; 2:5 l6 r, lS 19 30 l i 32 ll l-1 35 :6 l? lB l9 -to fl +i +3 ,ff -115 -16 f7 -1£ -t9 :o Si $l s Sf ~ :6 :,7 ~a ~ 60 
,, ,, 

ll\f~ · ,I agr~~ a a1t111Jll l~ ~11ill111imf.~twmi1111 agr~ a1n~·inli ~1.ro; 
1-

1 ll11 ,i I ,_ 

1,;i11~illmii:fR·i111ill R, ~RR1 cf !ll~in;li !(1 ~ 
1-s.-. 

2 a,a n , ___ 
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