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fl'W'U (MEA) - fl~'U8-:Jfl1j1'W'W1'Uflj'Vlm-:i (METROPOLITAN ELECTRICITY AUTHORITY) 

fl'W.f1 (PEA) - fl~'U8-:Jfl1j1'W'W16'11'UJJlJ.f11fl (PROVINCIAL ELECTRICITY AUTHORITY) 

VlPlVl (TOT) - fl~'U8-:J8-:JflfljlVJ1~'W'Vlbb'!A-:i'\J1~bV1P11VlcJ (TELEPHONE ORGANIZATION OF 
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IEC - INTERNATIONAL ELECTROTECHNICAL COMMISSION 

NFPA - NATIONAL FIRE PROTECTION ASSOCIATION 

NEC - NATIONAL ELECTRICAL CODE 
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VOE - VERBAND DEUTSCHER ELEKTROTECHNIKER 
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BS - BRITISH STANDARD 

ISO 9001 - QUALITY ASSURANCE IN DESIGN/DEVELOPMENT AND SERVICE 

ISO 9002 - QUALITY ASSURANCE IN PRODUCTION AND INSTALLATION 

ISO 9003 - QUALITY ASSURANCE IN FINAL INSPECTION AND TEST 

'U8 fllil1 nd eJ-:Jj'JlJ(i-:immJi1'U ~1-:J 1 zj,:i b D'Umm5j1'U'U8-:J~~~ ~16'1 ~Vl~8~'U mrubu'W1~ 8~1,:i;,:i b U'U~ 

Y1~1il'U1\911116'1 ~ bb~~~'U mru\Y'U 1 :W 1-J'1.l.f11'W b 'Yl cJ'lJ b 'Vl1 f1'Ul-l1~1Ji1'U ~-:J fl~11'U1-:J (?)'U 



-rr'U\Wel'U 1 'Ufl1'f~·~Vl1el'Umru fl1Vl'U~fl11·'U'U~.:J'1·rnt.h tl.:J1'U~~elm~tl~b 1m 1 'Ufl11flm1~1.:Jbbfl~"i)1'U1'U6/11.:J~ffi -if 
' 

1 'Ufl1';i'U~'U~.:J1'U 

4. 1 'Ufl11~~~.:i-fo~bbfl~eJUmru'U1.:Jel~1.:J '11.:J\91el.:J~~~.:JVl~elb\,l~m.J6/lel.:J11L 'U 1fl1.:Ji;1~1.:J t:-J'U.:JVl~el~1b ~~1'U 
' ' 

Vl~eli~b\,l~t1~6/lel.:J'Vl1.:J~1Vl'T'Ubfl~e)'U~1mfl~e).:Jimbbfl~'Q'U mru~1.:i 1 b -u11 tl~~~.:J(,l1~i;1m'W~ 1 fl1Vl'U~ H 
~-ru41.:ilil~\91eJ.:ii~~.:i11t1~ ~ bBt1~i.:iV1~~~'-iJ1b'LJ'Wbbfl~ b~ t1.:i~eJ~eJ~tu41.:i.:i1'UneJ1;1~1.:i1 'U~1m!'W b ~eJ1 vf u u 

i ~ b\,l~ t1~-deJ.:iV11.:i \il.:Jn ~11(,11~ A11~tl 1~1;1.:i A'U eJ.:i~-r u 41.:i vnn~-ru 41.:if! ~ bf! t1V1~el b -w n bu ti~ el n11tl fi u~ u u 6-l 

'9i'.:in~11 Vl~e) bb4.:J~e)~"S'U41.:J.:J1'U f)e)i;1~1.:Je)1fl1';j 1 'LI b 1mm~-&'U:a~ Vl~e) bii~m1~~ ~~m~ 1 'LI11tlfl~ b8tl~~ bb4.:J 
u d ., ., 

1 vf ~tu41.:ineJ1;1~1.:imfl11 ~tu41.:ilil~\91eJ.:J"S'U~~'lleJ'U fh 1-if ~1 tl'Vl bn~;'U~.:JVI~~~ el ~,r u41.:i.:i1'U neJ1;1~1.:imA11 u u u 

5. ~-ru41.:iliJ~(,)e).:JVJ1 Shop Drawing '11.:ib;t1'Uli11t11tl1bbn';i~ AUTOCAD 2002 b'LJ'Uel~1.:J~1 bi;1'Ue)~e)~ 

1141.:i b~el'Uelel'4lJ~(,l~eJm~t1~b1fl1fl11fleli;1~1.:J 1~t1 Shop Drawing lil~\91el.:Jbbi;1~.:J11tlfl~b8tl~fl11~~~.:Jbb~~ 

'Q'Umru\,l1~i;1.fl1~fl11~b'LJ'Ulil~.:J"1Jel.:J6H'l1'U~ 1 ~~~.:J t11b'LJ'U'U~b1ru~ii.:J1'U'Uel.:J~tu41.:i11t15'U 1 fl1Vl'U~~~~.:J 

el ~1nfl b~tl.:Jfl'U ~,r u41.:iliJ~(,1 e).:J~ ~~ el'U';i~i;11'U.:J1'U fl'U ~-ru41.:i11t15'U~ b~ tl16Uel.:J 1 'LI n11fl1Vl'U ~ ~1 bb Vl'U.:J Vl~e) 
u u u 

1~\il'U'Uel.:Jbfl~el.:Jimb~~'QtlmruJ.:iVl~~1'U'U~b1nJi!'U ~~el~J.:Jbbi;1~.:J1'W Shop Drawing ~1tl el~.:J~tu41.:i 
,, .., ' 1 .J d .J iJ I ti 1 l/,c;:,f Q.J.c:i,10, .., 

liJ~(,leJ.:Jlil~l;1.:J Shop Drawing .fl1tl 'U1~tl~b1~1'VlbVl~1~6'1m~eJ'V1~111il1.:Jlil~ ~~b1fl1(,l111il6'1el'Uel'4~\,l ~'Vl'U 

fl1';j~~tu41.:ii~Vl1bb'U'U Shop Drawing ~1'U1 bbf!~/Vl~eln1~tl~b1~11'Ufl1';i\,l';i1tli;1el'Uhh~t1.:J~e) lil~~mtJ'W 

6'11b Vl\,l 1 'Ufl11b~t1n~el.:J nm Vl~ele11.:J11b'LJ'U'Uf;UV11fl11~~1-U11 'Ufl1';if)e)i;1~1.:J 1lJ1~ 
' V 

6. ~,r 'U 41.:Jlil ~\91 el.:J~.:J \Jl1 el ~1--'.J bb~ ~/Vl~el bel n6'111 bbi;1 ~.:J 11 ti~~ b 8 ti ~'Vl 1--'.l ~1'U b 'V1 fl'W fl'U el.:J161 ~ el'U mru~lil ~ 1-if 
u '' 

1 'LI fl11~ ~~.:J 1 vf fl'U~1141.:i \,l 11 lili;1 el'U bbfl ~ el'UlJ~ flel'U ~1'U\Jl1 el ~1.:J1 ~ 6'1el'U mru~1~"S'U fl11el'UlJ~ bbfi1~1141.:Jlil ~ 
'U 'I , , , 'U 

bfl'U b ~el b 'U~tl'U b vi tl'U fl'U1i;1 ~bbfl~el'U m ru~~ ~~.:J 1-U.:J1'U 1~1il~ .:J~1Vlt 'U1i;1 ~ bbfl~ el'U n 1rum 'UL 'U fl11 fl el6'1~1.:J'Vl n'll'W ~ 
'I 'I , 'I , 

i.:i~tl 11n!] 1 mb 'U'U bbf!~';i1 ti fl11'U';i~ neJ'U bb 'U'U Vl~eliJ1~1~~ bb~"i11b 'LJ'U(,)e).:JtJ1mtl1~ n el'U fl1'jf)e)i;1~1--'.J(,l1~Vl-a n 

1'1116111.:J lil~ffi 'U'Vlel.:J (,lfl1 ~Vl~el'U1~(,l fl1~Vl~eJ:lJ1lJ~el b 'LJ'UVltJ1~'Uel.:J ~tu41.:Jlil~\91 el.:J b\,l~ ti~ fl11i ~Vl1 bel111 b~ ti bb~ 
u 

b ti'U ., ~-ru41.:ilil~ eJ1.:J111lJm 'U'Vle).:J(,lfl1 ~Vl~el'U1~(,lfl1~Vl~e)i.:Jlil1n~1.:J'U';i~ b 'VIP! Vl~e)(,)e).:Ji.:ivT1 bbll1t11 b Vl\,l t:,Jf! 
I u ' 

b Vl~1i1'Um b 'LJ'U-UeleJ1.:J11 b 'LJ'Ub Vl\,l 1 'Vlfl1';if)e)i;1~1.:J\91e).:J'IJ~!n Vl~el~1-U11lJ~'U(,l1~fl1Vl'U~~ruru1 bb~ ~'Uel~el~ruru1 
'I IV V QJ QJ 

hl1~ 
7. fl1';ie)'UlJ~ bb 'U'Ubbfl~1i;1~e)Uf)'jru~1.:J ., ~~tu41.:Jbi;1'Uelm 1lJ1~Vl11 vf ~-ru41.:ii'Ulil1nfl11~fo~~'llel'U 1 'LI , , , I 'U 'U 

bb 'U'U~ ~~.:JVl~el 1 'LI1i;1~el'U mrui!'U 61 bb~ el~1.:J1~ ~"S'U41.:Jlil~\91 el.:J~1b 'W'U fl11bbm 'U Vl~m 'U~ tl'U1i;1~el'U mru , , I 'U , , 

\il.:Jn~111 'W mru~iJ'UqJV11Vl~el 1lJ~n\91eJ.:J(,l1~bb 'U'Ubb~~6Uelfl1Vl'Um1~J.:i~.:i~~~m~~1.:J 1 ~bn~:fi'U '11.:J'Vl1.:J~ 

1141.:i Vl~el~ bb 'Vl'U\,l111il~'Uflel'UVl~eJVl-a.:Jfl11\,l111il'S'U.:J1'U ~tu41.:Jlil~\91el.:J~1 b 'W'U fl11bbm 'U Vl~elb 'U~tl'Ubb 'Ufl.:J 1 vf u u 

nn\91eJ.:J.fl1t11 'U1~t1~ n~1n11-ruu1~fl'W 1~t11lJfi~fi11-if ~1t11~ ., J.:ii'U~tu41.:ilil~i'Ulil1nm1~tu~~'llel'Ufl u I u 

~ el bdeJi'W n1V1'Um~ ti~ b 1m-ruu1~ fl'W bbll1 b vhi!'U 

8. fl11el'U~b vit1'Ub 'Vl116'1~ bbf!~eltlmru'1~t1~"S'U41.:Jlil~'Um vit1'Ub vi11m 'W mru\il.:J~e) 1 ud , , , 'U 

ii 1 ~ 'U 1 'LI bb 'U 'U VI~ el 11 ti ~ ~ b 8 ti ~ 'U 1 ~ n el 'U bb 'U 'U 11 "VI~ el fl ru fl 1 ~ b vi ti 'U b 'VJ 1 " VI~ el "VI~ el 
' ' 



2.6 n1'a<Vl~61eJ'U 

1. ~1N'"J1~1\nihd1 ')i,'{\?) bb6'l~e:Jtl ncrn1~'W1lJ1L'Ui1fH1JmJu~1:w~bV11~f11'Vl'W\?11 n 'Ubb 'U'U 'Vl~e)'a1V n11 
'U 'I 'I , 

tl1~ffe)'U bb 'U'U N11~1-:ii1~'Vli~'<il~1:Jv0ll1 vf'l11m 1-u-:i1'Ud m1~1 'Wmru~er11~1-:ii1m1llb ~'W11fl1'ab vfmnu'W~ u u 

bzje)~e) 1m 'W'lh~ b 'VlPl Vl1f111'Vl\?1i,'le)'Uf1'1Ji,'{lJU~b ~m U1V'U b'YiV'Ufl'U'LJeJf)1'Vl'W\?1 Nf'U~1\J\,le)\Jb 'U'WN~1b 'W'Wf111b vf 
' u u 

1vimti bb61~b'U'WNBeJnr111-u~1vJ-:ii'W u 

2. 1'WmruN11~1-:i\?leJ-:in111 vfi1n11V1v1i,'le:i'Ufi ruJ11~~h-:i-:i1'U V1~e:i\,le:i-:in111 'U-r'U1eJ-:i'<iJ1nNt-i~~~-:i'1Je:i-:i1~ ., n 
\I , 'U I 

mll~'W1ll11 ,if N,r'U~1-:i'<iJ~\,leJ,:i~1b 'W'Wf111bb61~-r'U~v1'Ue:i'Ur111 -u~1v 1 'Wn11dJ-:iV1lJv1 
u 

3. bd e) f111~\?1 ~\) 1~~1 b 'W '\,J f111 bi,'{~'<i] bb~J N,r'U~ 1-:ivh n11tl-rrnbvi-:i f111V11\J1'W'1Je)\j bfl~e)\j~ m bb61~ eJtl m ru 
u ' 

i!'U., ~!e:ilJ~\?1b\,11VllbeJni,'111imb 'W~'W11 'W n11V1v1i,'leJ'U'<il1nNt-i~v1bi,'l'WeJvie:iN11~1-:ie:iv1-:iue:iv 3 'tlvi 
I " \I , 

4. N,r'U~1\J\,l e:i-:iv\'1 f111'Vl ~i,'{ eJ'U n11v\' 1\J1'\,J'1Je)\J bfl~e)\j~ m bb61 ~e:itl mru m:w~1~ f11'Vl'W\?11 n '\,J bbt-J'W vi eJVIU 1 er 
u ' u 

11~1\J(,11lJ1fif111 bb61 ~11 V61 ~ bBVvl~N t-J~(,l'Vl~eJNe)eJ nbb 'U'U 'Vl~eJN11~1\J f11'Vl'W\?11 vf 1vi Vfl11 'U~1V 1 '\,J f111'Vl \?)i,'{e)'lJ u u u 

bb'1 ~ f111 bb m '1J bfl~e)\j~ n'a'Vl~e) eJtl mru vi 1\J 61 sil-:i i1 t-161 b~ Vb ile:i-:i'<iJ1nf111'VJ\?1i,'{e)'lJL Vie) VL 'W fl11lJ,r'U ~ \?1'Ue)'U'1Je)\] N , I 'U 'U 
II II 

Q.I I.I Q,I "'::t. 

'a'U'<il1\J'Vl\Ji,'{'\,J 

2. 7 n11£'l,n.m'UeJtlmnfor;1~-a11:mTH€1m'l11 • 
Nfo~1\J'<il~\?le)\J'1\J:WeJ'Ue)U mrubb61~11 V n11 be) ni,'111vi eJN11~1\J f1e)'\,J n11'1\JlJe)'U\J1'W~\Jvi e) 1 ud 
u ' u 

1. fi i1 mh'VI ,r'U n11 vi brn-r m·.n N f 'U ~ 1-:i'<il ~ \?l eJ -:i11 'U 11 :w fii1 e:i bb 61 ~.rr e:i bi;l 'W eJ bb 'W ~ 'l11'1J eJ\J'U 1'1.1'Vl N t-i ~ (,1 b ti 'W 
'U 'U 'U 'U 'U 

J11'l'J11 'Vlv ~1V1-r'U1i,'lv1eJtl mru'Vln'U'Wvl~'U1lJ1~\?1~\Jb '\,Je)1fl11deJv1-:iue:iv 3 'U\?1 11lJJ-:i1~'U N bb 'Vl'Wlil1'Vl'U1 V 
, 'I 'I , 'I \I 

e:itlmru~'U1lJ11 m '\,J lfl1\Jn11J-:im.Jv1 ~!eJlJ'VllJ1m61'1J l 'V11~~vi~vivieJ~1V 
' 

2. N,r'U~1\J'<il ~\?10-:i~1 b 'W'W n11~ vivi11V1 vi mN'lJ1'W1 ~1M1'W'1J e:i-:i'U 1'1.1'VlN t-i~ (,1 eJtl m cl ~'l11m~ vi~-:i L 'WeJ1fl11m 
\I 'U V 'U 'I 

eJ'U1:WV1~e:i bb 'W~'l111 vf'U r1m m'1Je:i-:iN11~1-:if 'UV111'U bM v1 n'U n11vi bb61,r m-.n n111 oif-:i1'W 
' u u 

3. bb'U'Ubbi,'{1?1\Jf111~\?1~\J'<il1\J (As Built Drawing) b'U'Wbb'U'lJbbi,'{\?1\J11V61~bBVvl~i1n11bbm'1J'Vl~e)bU~V'Wbbtl61\J 

1 tl'<il1n~t.Jbb'U'Ub~:WV1~€l'<il1n Shop Drawing \,11llf111~vi~-:i'<il1\Jb~Btl1~ lV'U'Wl 'Un11tl11-:ifm11bb6'1~'1JV1V\J1'Wb 'W 

eJ'W1fl(,l N,r'U~1\J\,leJ\J~v1v\'1Lb'U'U~-:im~11~v1b'U'W1tlb~lJ ~1V~1b'W1 (~mh~m) 'ii11'W1'W 3 'Uvi LLG'l~ Electronic 
u u ' 

Files b'W1tlbb'U'U CD 1 'Uvi 
u ' 

n1'a~1'U'a~f1'W~r;l•n'U 

N,r'U ~1\J'<il ~(?] e:i-:i-r'Utl1~ fl'Wfl '1.!J11~'1Je)\j bfl ~e)\j~ n1 ')i,'{ \?1 bb61 ~e:itl n1ru~1~ ~1 b 'W '\,J n11~ \?1 ~\) bb~1J-:iV1lJ \?1 
'U , 'I , 

b 'U '\,J nm 730 1'W V m 1'W'VI61e)\?11 'V'J vh 1~V~L1611'1l e)\j f111rr1t11~ fl'W \J1'W n e) i,'{ !1-:i'<il ~ bbV n Ve) V mll '11'W ,r '\,J 1 
b 'lf'W b~ V1 fl'W V11ni1 f111b~ V'Vl1V bf)\?1~'\,J bbf1'11'Wb\?1'11'W'Vli1-:i'1leJ\J~\Jf1eJi,'{{ 1\J b 'W1~ V ~ b 1611'1Je)\j n11rr1t11~ fl'\,J er-ru . u 

~1\J'<il ~-(?] e)\j~ \?1'1\J'Ji,'{ vie:itl n1ru (,16'1 eJ\?1'<il'W'lf1\JtJi1eJll1~1 b 'W'W n11'1ie:i:w bb61J:W b tl ~ V'W bb UG'l\Jbbm '1J b Vl:W bb~1 bbvi n 1ru1 vf '' . 

n~'U ~\) b~:wm:wr\'1i-:i 1~ '\111 n Nfo~1-:i 1:J~1 b 'U'Wf111mll~er11~1-:ibb~\J 1 Vl'Vl11'UJ11V 1 'W~'UVl1'J'W ( 15) 'J'W N11~1\J u u u 

i1~V16~'<il~~v1V11'Uflfl6'l~'Wm~1 b 'W'W n11 Lb 'Vl'W N,r'U~1-:if1'W~1 vf N11~1-:i~n b~'W'<il1n v eJvi b~'W J1t1w n'Ut-16'1-:i1'W b ~ eJ 
' u u 

1-if~1v1 'Wn'<ilm1i!'W 1 m:wm1m~'W'UeJ'U'1JeJ-:i~11~1-:i 1viv1:Ji1imbmvi 1 J-:ii'W 



'Vl:IJ1vi 3 bb~{l&f1~61JVeHJ bb&l~eJ'IJn-a:ru'l.h~m:iu • 
1. bb~-:i&11~61JUell:J (PANEL BOARD) 

"' d 1 "' "" ,, ~I 'lJ'Ul?lbb~~'lJ'U11?1~1lJ'V11~'l.J 'Ubb'l.J'l..l~~~ml-llJ1m:01'U NEMA, UL Vl1€l IEC bbC.M Panel Board ~€1-:Jbu'U 
' "' 

~~\91JlrusriliJ1fl~~~\91b~c.11fl'UJ-:iVllJ\?I '1f-:iih1c.1~~b8c.l\?lvl-:Jl,)€J 1 ud 
'II 

- Main Circuit Breaker b'U'U'lJ'Ul?I Molded Case Circuit Breaker Thermal Magnetic Trip, Trip 

Free Lb~~il Trip Indicator iJ'lJ'U11?1 Interrupting Capacity hli1Bc.ifl11~1~-y1'WLL'l..l'l.J 

- Branch Circuit Breaker ~1Vtfuih~Bim11vJvh lil~\91€l-:JiJ'lJ'U11?1 Interrupting Capacity hli1Bc.Jfl11 

~1~'l..11'UbL'l.J'l.J 
' 

- fl1c.l 1 mL~-:J\91€1-:JiJ~'U~b ~c.1-:JYltl 1 'Wfl11b~'U~1c.l e.h\9l~b 'U'U'l..11'1.J-N'l..1(;)1'\.J 1 'W \91€1-:Jil~&il?lm~\?11'Nbb~\?l{I tl111 -if 
'II 

-:J1'U 'lJ€l-:J1-:Jli!1tltlc.l 

- Branch Circuit Breaker \9l€l-:Jb'U'U'lJ'Wl?I Plug-In Vl~tl Bolt-On \911l-1~1~-y1'W~111..:i1Vl~vlbb~~~1m1(l 

(l€J1?1b'U~c.1'U1~1?1c.ihJ\Jl€l-:JVl~\?11-U..:i1'U'lJ€l-:J Circuit Breaker ~1~'UiJ'lJ'U1v"l Interrupting Capacity hli1Bc.Jfl11~ 

wu1mLuu 
' 

2. SAFETY SWITCH 'Vl~el DISCONNECTING SWITCH 

b 'U'Utl'U mru~1Vtf u ~ \?ltl1~ bb~1 vJvh~~1 c.l b 'U1€l'U mru1 vJvh b ~tlfn1lJ'U~ tlvlJl c.l 1 'W'lJru~'V11-:J1'U tl11611€llJ 
' ' 

'U11-:J€l'Umru1vJ~1tT'U 6') bb~~(,1€),:j iJ'lJ'U1\?l'Wfl\?1~1lJ~j~'l.J1'Ubb'l.J'l.J , , I , 

- ~1 \9l'Vl1(;)1 tlbb~'Ub Vl~ fl~ ~1'\.J tl11lJ15Utl-:J fl'Ubb~~ n1ivi~'WlJ ~{ tllJJ..:i bf1~€l'l.Jtl'l.J~tl tl1-:J~ vt~m 'U'U 
'II 

~m~&i fl L1?1c.1il1~v1um1uB..:itfo1 ~bvtlJ1~~lJ ~1vtfu &i1?1~..:i1 'Utl1f111bb~~L 'U'Ubb uun'Ut11 IP 65 ~1vtfu &i1?1~..:i 

fi1c.l'Utlfltl1f111 "' 

- ~1~1'Vl'lJlil~\91€l-:JiJm~b~tl-:J~tlf1€ltl bi1€1~1'Vl'lJ€lcJL 'U~1bb'Vl'U-:J OFF ~,:jli)~~1m1muvie.h 1\;) 
'II 'II 

- 'lJ'U11?1 Ampere Rating "il1'U1'U.fr1~1mb~~-.S1'U1'U Phase 1~b'U'W1'UmlJ1~-y1mb'l..l'l..l 

- t111&i1?1~..:i1~&iv1~..:inum!..:imlJ1~'l.J1'Ubb'l.J'l.J L\?lcJ1~vl'l.Jf111lJ~-:Jlil1fl~'U 0.80 lJ. fi..:i1~vl'l.J'l.J'U'lJ€l-:J 
' 'II 

~1'Vl'l1Vl~tl&il?l~fn1lJ~-:J~1lJ~j~'l.J1 'Ubb 'l.J'l.J 1 'Wmruu~nru&i1?1~..:ihlil~'W-:JVl~€Jf)1bb ~..:i 1 ~&il?l~-:J'l.J'U'lJ1~\?I bf11-:Jb'Vl~fl~ 
'II • 

bb~-:Jbb 1-:J 1 ~~1'Vl'lJ~-:Jlil1fl~'U 1lJ1J€lcJfl11 0.80 lJ. fi-:JWvl'l.J'l.J'U'lJeN~1'Vl'lJ 
'II 

4.1 viBie11:.1&111:.11-vJvh"IJUvi b&l'VI~ 
viBfBc.1mc11vJ~1'lJ'U1?11m'I~ Ll?lcJ'Ufl&imJ..:ib'U'U 4 "IJ'Wl?I ~1lJJfl'Nru~m1m vtm~~l-11'Wm11-u..:i1'U \Pl1l-!m\Pl1:01'U 

"' 
ANSI, JIS ~'l..lUB-:Jfl'U~'Wl-!Lvic115 hot-dip galvanized vt~B electro galvanized (mru1-un1c.11'Wmm1) ~1 

n1c11 m~c1u'lJ11~1i11fl\Pl~ b ~u ~~\Pl~'Ub ~B 1-u..:i1'UfBc.1~1c11 vJ~1 Ll?lcJ bo~1~v1..:id 

1. Vltl L~Vl~'lJ'Wl?l'l..11-:J (Electrical Metallic Tubing: EMT) iJ'lJ'U11?lb6fo~1~'Utlflm..:i1lJb~flfl11 ½ -d'1 &ivi~..:i 

1-if..:i1'U1 'Umru~&ivi~-:J~tlcJ, 61iB'U1 'U~1b~\?11'UVl~eJ 1 'W~'W-:Jf1€101'l.J '1f ..:i1lJiJmb vt\Pl11?1 61 ~lil~'V111 ~Vltlb~cJ1'U'Vl1-:J1(;) 
' I 'II 

2. Vltl 1~vt~'lJ'Wl?IVl'U1'U1'Uflm..:i (Intermediate metallic Conduit : IMC) iJ'lJ'U11?1bi'W~1~'Utlflm..:i1lJb~fl11 
'II 

½ -d'1 ~l?l~..:i1-if..:i1'U1(;)b'U'Ub~c.11fl'l..lV1€l L~Vl~'l..11-:Jbb~~&il?l~-:Jc:J..:i1 'Uf1€l'Ufl~~~'U1(;)ml-ln1vt'Wl?l 1 'W NEC ARTICLE 345 



4. 'VleJ Lff\/l~BeJ'U (Flexible Metallic Conduit) l 'ITT-U'VleJ'U'Ll~rOb'U'U'VleJ~H'{m.J?l1clv~vJ1b'LJ1eJtlmru1 vNh~ 
' 

~n11i'U?1~ b 'VleJ'U Vl~eJe)'U mru~eJT-il~fl11bfl~eJmJ1cJ 1vl'U1-!l b -dmJm~ei{ Lfl:W hlvJ1bb?l-!1?111-!l b 'LJ'U(;l'U 'VleJ~1 -ul:u 
' 

?ltn'U~;ff 'Ubbft~ bbu~ bbft~'Ue) fleJ1fl11(;leJ-!) l 'U'U'U vi n'Utl1 fl11&ivi~-:i l 'U-!11'U 1vi cJvi'11 tl1 ~ b 'U'U 1 tlm:W'LJeJfl1Vl'Uvl l 'U NEC 

ARTICLE 350 

5. ~tln1rutl1~fleJ'\Jfl11b~'U'VleJ 1vlbbf1 Coupling, Connector, Lock Nut, Bushing bbft~ Service 

Entrance Cap ~1-:i 1 (;leJ-!lb Vl:W1~?1:Wn'IJ?l.fl1'Wbbft~?lm'Uvrl -U-!11'U 

6. fl11&\v1~-!l'VleJ{eJcJ?l1cJ 1 'V'JvJ1 (;leJ-!lb 'U'U 1 tlm:W'LJeJfl1Vl'U~(?)-!lt1 

1. 1 ~'Vl1F111:w?1~m~J-:i.n1cJ l 'Ubbft~.n1cJ'UeJfl'VleJf1eJ'U'Vl1n11&\~~-:i 

2. fl11(?)~-!leJ'VleJ ?11:l.J11tl'Vl11v1?11Wfo'VleJ~~'1J'U1~ 1:wL Vlfl!fl11 2 ½ -01 bbft~~1:l.J(?)~b'U'U:W:l.Jbbfl'\Jfl11 ., ' 
90 e)-!lf'l\1 1'f'll~fl11:W Lfl-!l'lJe)-!)'V]e)(;le)-!) hJtl'eicJ fl11 6 b 'Vl1 '1Je)-!) b~'U~1f'll'U~flft1-!!Jl1cJ'UeJ fl'lJe)-!)'V]e) 6U'J-!l'VleJ1~Vl11-!l fl~ e)-!) 

'IJ 

V1ei?11cJ~&ivin'U (;le)-!lfl11(?)~-:iei'Vlei1fi'-:i1~bn'U 4 1fi'-:i'll'U1~b'VlcJ'\Jb'Vl1 90 ei-:if'l\1 Vl~m1:wn'U1~bn'U 360 ei-:if'l\1 011 

(?)~'VJeJ(;l ei-:im~'Vl11~ cJ-U1-:i~"l11'U1run11 bbft~ 1 -Ubfl~ei-:iifo?i'1V11''1J fl11(?)~'Vlm V11i!'U 
'IJ ., 

3. 'V]e)(;leJ-!lV~fl'\J Lfl1-!1?1{1-:imfl11V!~e) Lfl1-!1?1{1-:im115'U I 'VJn'a~cJ~ 1~bn'U 1.50 b:W~1 V!~e) 0.30 

b:W\911 '-il1flfl~e)-!)~eJ?l1cJ fl~eJ-!l~-!1?11cJ bbft~bbt:-J-!!~tlmru~1-:i I 
4. n11&\~~-:J'VleJ'-iJ~(;leJ-!!b1cJ'IJ{e.Jm~cJneJ'U~-!l'-il~eJ1i~1\911 ~{eicJ?l1cJ1'\l'JvJ11v11~ cJeJ1'-il'-il~ 1-u Pulling 

Compound -d1m ~:Wfl11:W?l~mfl l 'Ufl11~fl?l1cJ ~1:w{eicJ?11cJ 1 'V'JvJ1 l 'U'1Jt\J~~n1~-:i&iv1~-!l'VleJ l 'U611'Ui!'U 

5. 'VleJ{eJcJ?l1cJzj-!!b~'U'Vl~ft~1'U'~{'Ut:-J'U-!!(;leJ-!!N-!! Sleeve 1 i'nei'U 
' 

6. 'Vlei zj-:itJ-:i 1 'U ~'U 1 m -u'U-u ~'Vl e) faVl~Vl'U 1t11'U fl ft 1-:i 1Mc b u'U ei ~ 1-:ii1 e) mbft ~ (;l ei-:i'Vl 1 ih'U e) fl v11 cJ 

'V'Ji'U'VlLfl'Vl 3 flf-:i bbft ~~-:i 1 ~ bb ~-:iriei'U~-:i 1-u&i ~ ~-:i tl-:i 1 'W ~'U 1v1 bbft ~'Vl fl'-il~~ ~eJ'VleJ (;l e.J-:i~m11 m 'Vltl bbft ~'Vl1i'Uv11 cJ 
' ' 

'V'Ji'U'Vl1fi''Vl 

7. fl1'j~eJ'VleJ{eJcJ?l1cJ 'VleJ{eJcJ?l1cJ'U'Uvl'\J1-!ll m 'U Compression Type Coupling 611'U'VleJ{eJcJ?l1cJ 'U'U~Vl'U1 

l'ITT'U'LJB~eJ'U'Ll~bfl~cJ'J bbfl~1-u Electrical Pipe Joint Compound 'Vl1~bfl~cJ1f1eJ'Ul61'LJeJ~m~eitl1~fl'Ufl11 

b zje.J:W~e.J fl'U'Vl1-!! 1 'V'JvJ1'1JeJ-!11~'\J'\J'VleJ{eJ cJ?l1 cJ 

8. 'Vl ei{ei cJ?l1 cJ '-i] ~(;le)-!)~ e) n-:i fl'U '\111-!! 1 '\l'J vJ 1\91 ft e) ~ bb 'U 1 '-il 1fl tl i;'t1 cJ '\111-!l'-il'U n-:i bbt:-J-!l ?11'\ll'IJ'\J e) 1~ bbft ~ '-i] ~(;le)-!) 

\9111'-il?leJ'\J fl11:W~m ~ eJ-!l'Vl1-!! 1 'V'JvJ1V1~-!lfl11&\ ~ ~-!I bb'11 b?l~'-il 

9. 'VleJ Conduit '-iJ~(;leJ-!l~flV~\91~-!leJ~1-!IJ'Ufl-!l (Securely Fastened) fl'\Jt:-J'U-!l'lJB-!!LftVl~'lleJ-!l Outlets, 

Junction bbft~ Pull Boxes v71cJ Galvanized Lock Nut, Bushing fl11'U'UV~'-iJ~(;leJ-!!l-:ibfl\9111bfl~cJ1'1JeJ-!l'VleJ 
., ., 

i-:iVl:W~'-iJ~(;leJ-!1~1'U Bushing, Lock Nut '-iJ~(;le.J-!!l-!!bfl\9111bfl~cJ1'1JeJ-!!'VleJi-:iVl:Wvl '-iJ~(;leJ-!!~1'U Bushing, Lock Nut 

'-il~(;leJ-!!'U'U\91~-!! Bushing i!'U 1~l:w~?lbb'U'U 

10. fl11~ ~'Vl11V!?l~'1Je.J-!l-!11'U W'\J'\J~1-!l 11 ~'V11~'Vl1bfl~eJ-!IVl:W1cJ 11~tl1~fl'U V~'VlB'VJfl'l~bbft~~~1fl~ e)-!)~eJ?l1 cJ 

'VlflrJ'U L~cJ 1-u~?l1V11''1J'Vle)'1Je)-!) bb~1~'\J'IJ(?)-!)d 
' 



iruin~cl~ 
., ., ~., 

-a::uu 6'1ru&1n~rueJn~-a 
QI QI 

POWER (Normal) bb(Pl--:J N 

POWER (Emergency) "" E b '\116'leN 

POWER (UPS) 'U:1-J'V'I u 
" 

FIRE ALARM 
., 

61:1-J F 

TELEPHONE ""' T b6/Jc.J1 

PAGING vh p 

1V JJ1--:i 1V 

COMPUTER 
0 

C (Pl1 

CC1V 'll11 C1V 

4.2 ifo{mJ6'11Vel faVI:: 

1. 'Vlel'IJti(Pl ~-1. ~ '<i)~(})el--:Ji'1flru61mJ&im:1-J :1-Jeln. 17 th~biWI 8.5 bb6'1~ 13.5 
' 

2. 'Vlel'IJti(Pl HOPE (High Density Polyethylene) (})el--:J~~\91\911:I-J:I-J1\911J11'U :1-Jeln. '\/!~el ASTM 02666 '\/!~el 

AWWA C902-78 

4.3 mh:i-:i~e16'11mb&1::mhH~-:ima 

n~el--:J~el611t.J1'U~ffi~11:1-J~--:imiel--:i611wu n~el--:Jb(})T~'-IJ n~el--:J~el611t.l (Junction Box) n~el-:i~n611t.J V!~el 

n~el\J~-.'.1611t.l (Pull Box) \911:I-Jf11'\ll'U(Pl1'U NEC ARTICLE 370 11t.l6'l~b0t.J(Pl'lJel\Jn~el\J~el611t.l\9lel\JbU'U1tJm:1-J 

f11'\ll'U(Pl~\)~ el 1 tJil 

1. miel\J~el611t.lbb6'l~n~el\J~\J611t.Jm-u&i(Pl~\).f)1t.J1 'UB1fl1j '<il~\9lel-:Jb U'Un~el\Jb V!~nelT\.J~\) n~~ n~el\J~el611t.l 

bb uu&i (Pl.f) 1 t.l'U el n e11 m-a tX el\J 1-u'IJti(PlV1'U61.n11~e11n1?1.n1t.J'Uel n B1fl11B1'<il b U'U'IJti(Pl el6'1:wb il t.l:1-JV!~m VI~ nvr~ el e-h 
" 

fl1elllii'llel'\.Jt.J1-:i5mmJ bb6'1~ n~el\J~el611t.l bb 'U'\.J~-:J~'Ub U'Ubb ll'U l6'1V!~V!~eli'1e.J1V1el-:ib V!~el-:i i'ibn~ t.J1611m-amu(Pl 

eleln1~ 

2. n~el\J~el611t.lbb6'l~n~el\J~\J611t.l~1'\ll'r'\.J1\J'<iJj~~el 1 tJc1-:i lfl:1-J 1 vH:J11 V1'1-un~el-.'.16/J'U1(Pl 4" 'IJti(Plbbtl(Plb'\ll~t.J:lJ 

3. n~el-:i~1-U~1'\ll~'U&i(Pl~--:Jbb6'l~b\911fo1 'V'J~1f11'\ll'U(Pl 1 'ITT 'UO~el-:J'll'U1(Pl 4 "x4" ~n 2 1/8" bb6'l~&i(Pl~--:J Raise 

Plate 'll'U1(Pl~e.J1fl'ael'\.J611Vl6lJ'\ll~Bb(})1fo 1 'V'J~1611:1-J11flU(Pl'lJ\) 1~ ~1'UO~el-:i~&i(Pl~-.'.1611Vl'U1 'V'J~1i1'U1'U:1-J1n 1-u 

n~el-.'.l~el611t.J~i1'll'U1(Plb'\ll:I-J1~61:I-J~'<il~&i(Pl~\)611Vl'U1~m:I-Ji1'U1'U~\91el-:Jn1j ~1:1-J1in~el-:J~el611t.l6/J'U1(Plb~n'Vlmt.l 1 



- fl'1e.J-:ivTI-ifahVlfu~-:i'11cJ 1mb'W11ri'-:i1 'l½i1m1iin11-:immb'W11ri'-:i hl1Je.Jvn-h 6 b Y11'll'W1~ 

bi'Ue-l1~'WtJfl1,'l1-:JYle.lvTI Vlt-y~~~\?)e.) fl'Ufl'1e.l-:Ji!'U 1 j')~fl'U'LJ'U1~Yle.l~b Vl~r.l 1 'Wj~'U1'\Jb~cJ1 fl'U 

6. fl'1e.J-:J\?1e.J'11cJVlfl'/J'U~bb'1~Vlfl'll'W1~\1le.J-:JiJcJ1tl~~b Vlm~'1~ 1'lle.J-:Jfl'1e.J-:J 1~1~ 'U-:J1'W\1le.J-:Jtl~ 1 'l½b~cJ'U1e.JcJ 
' ' 'U 

7. fl'1e.l-:J\?1e.l611cJvTI-udJ'W outlet box 611Vlf'Ui.'11Vl61J b\111b~cJ'IJbb'1~~1-:Jlfl~~&\~vr-:ibb'U'U~-:Jb~cJ'Ufl'U~,:r,:i 

~~\1le.l-:i~~1'1½vr-:i1~u1nnu1r11-:ii.'111-:ie.J1r111 

8. fl1j&\~vr-:Jfl'1e.l-:J\?1e.l'11cJ \1le.l-:J ti~bb 'W'Ufl'U lflj-:Ji,'l11-:Je.l1fl1jV11e.l lflj-:Ji,'l11-:J m115'U 1 bb'1~fl'1e.l-:J\?1e.li.'11cJ 

611Vl,r'Ubb\?1'1~j~'IJ'U 1 '\½iJ1'Mi.'1~V11,fl1cJ 1 mb'1~~N1 fl'1e.l-:J 1 '\½b ~'U 1~-U~b~'U ~1bb Vl'W-:J'lle.l-:Jfl'1e.l-:J \?1e.l'11cJ\11 e.l-:J&i~vr-:imJ 
'U 

1 .J..J I/ 4.:6 0 1" 'UVl61!-:Jb'LJ1fl-:Jbb'1~Vl1-:J1'U ~i,'1~~1fl 

9. fl'1el-:J\?1eli.'11cJ ~~\1lel-:JYl1fl1j&i~vr-:i1 'l½i1m1iJ\?1elbrjel-:JVl1-:J1 ~vhnu~tJmrub~'Ui,'l1cJ1 ~vh5'U 1 b'U'U via 

f m.JmcJ 1 ~~1 11-:i1acJi.'11cJ b ~mi.'1~m~uun11\?18'1-:J~'W 1 'l½i.'1~u1ru bb'1~11la-:ii1m1V1~'1e.Ju11i1m1~\?1m rja,:i 

'Vll.11~ 5 j1-:JieHJ!il1cJ (WIREWAYS) 

5. lfl11l.J~eNfl1j~11tJ 

'U 

fl~bb'1~1fifl11&i~vr-:i11-:Jb~'W'11cJ 1m'U~1~~fl1'\ll'W~1'W NE Code, Article 318 Vl18 1i.'1VI. 

5.2 ·n-:i½'e1m11v (WIREWAYS) 

1. 11-:ifm.1i.'11cJ ~~\1leJ-:JY11~1mV1~rnbe-lm,m11~11avn11 1.0 ~~- V11am~~1m'51'W 1'1VI. 1~u 1~ve-l1'U ... ' 
m1~1fi'U8-:Jfl'Wi.'1'U~u1'U~bb~18'Ubb'i½-:i (Eproxy Powder Paint) ~1'WVl111'<il~\118-:Jbtl~1~11-:i1acJi.'11cJ bb'1~1i.'1~~ 

1-u,.h~ fle)'IJ \11 e)-:je) el flbb 'U'U 1 '1½'\.Jj~ fle) rn ·ihn'W 1m~ cJ~VI~~ bfl~ cJ1 i.'161 flbfl~ v1vh 'U\118-:J~ -:i b~ cJ'U fl'U~'Ubb'1 ~ ~ir-:J'll 'iN 
' 

11-:i{acJi.'11cJ 1~iJ6'11'Wfll.leJ'W~~b 'U'UeJ'W~11cJ\?18'11cJ 1 m 'U1~Vl'J1-:Jfl11&\~vr-:i 

2. 11-:J 18cJi.'11 t.l~Y11:ff 'U 611Vl ,r'U1 'U fl1 cJ'W el flel1 fl 11 ~ ~ \11 a-:iiJ ~ fl'l~H\J ~ nm! 11~ bb'1 ~ b 'U'U '/J'U ~ Hot dip 

galvanized 1~t.1~~~~\118-:Jbbi.'1~-:Jbfl~eJ-:JV1mcJV11a-uar111~ua fl 11~~111-:if avmt.1 

3. '11'U1'U~'U~Vl111~~'LJe)-:Ji,'11cJ1 ~~1~-:JVl~~\118-:Jhlbn'W 20 b ua1b~'U~ 'LJe)-:J'LJ'U1~~'U~V1111~~'LJe)-:Jj1-:J1elcJ 

i.'11t.l bb'1~'1½1~u11~i.'11cJ1~~1~u1m~bbi.'1 (Conductor) '1-:J1'W11-:J18cJi.'11cJ~1flfl11 30 bi'W 1~cJi.'11cJ611Vl,r'U 
' 

1-:i~1~ruru1ruV11a1~uumur1~ 1~~a11b 'U'Wi.'11cJ 1 ~~,l1m~ bbi.'1 
V V ' 

4. 11-:J,rel cJ'11t.l~~\118-:J fil~ 1 '\½~'U fl-:JVI m~ cJ ~ 1~ bf1'U 1.5 ~. bb\?1 '11 b 'U'Ubb 'U1 ~-:J\118-:Jti ~ 1 '\½~'Ufl-:JVI m~cJ~ 1~ bf1'U 
' ' 

3.0 ~- bb'1~\1leJ-:J1~iJfl11\?1811-:J18 cJi.'11cJmflfl'J1 1 bb '\,1,:Jj~Vf11-:J'U1-:Jti~ fl1j&\~vr-:ieJ1'U~iJ-:i1 'i½'11'W~1~iJjeJcJ\?18 

e-l1'UV1~'1~ir-:ibvl1i!'U bb'1~U'11cJi.'1~'LJe)-:Jj1cJ,relcJi.'11cJ(?Je)-:Ji1cJ1tl~ 
' ' 

5. 611Vl,r'U11-:J,rel cJi.'11 cJ~&\ ~vr-:i 1 mb 'U1~-:J fl1Vl'U~ 1 '\½Yl1'1 n.ff 'W ,fl1 cJ 1 'W fl'18-:J611Vl,r'U fl1j,r~i.'11 cJ~&\~~-:JJ11 cJ 1 'W 
'U 

VJflj~cJ~ 0.30 ii. 
' 



Vl:l.J'J~ 6 G11v1'V'lvh 

6.1 611£11 'V'1~1"!Jil~ieJVb 'LlvieJVl~eJ'a1{1 b~'l.1611£1 

'11Vl1nin~·Hrn b 'LJ'L! ~'U1~ 1 'Ubb 'U'U ?11 cJ1 vJvh~1 °lilil ~\Pl e)-:Jb 'LJ'U?l1 cJV18-:J bb~ ,rnnm~ WJ~l.J Q'U'"J'U PVC Vl'U 
' ' 

bb 1-:iv1'U1 vJvh 1~ 7 50 1 '"Jl;'l'Vl bbi;'l~Vl'U 8 ru'VI .nin~"""~ 70 8"1"11 b6/Jl;'lb61jcJ?I \?11l.J l.J8 n. 11-2531 \?1111"~ 4 
, 'll \I , 

.c::il d ~v~ 
11cJl;l~b8cJ~8'U 1 l.J~"'U 

1. ?11cJ~1V1~u1-:ilil11 'V'l°tl11P18"i1~'U~V11J1i~?11cJ hlL~nn-i1 2.5 \?11 .l.ll.l. ?11cJ~m -u1m" 1r1l.lbb~l;'l~~1-:i1 m -u 

?11cJ'U'U1~ hJL~nn11 2.5 m .l.l.l.l. 

2. 1~?1~ (Color Code) ~1V1fo?11t11vl'W1bb1"~1 
., 

bf'J?t A ~,11~1~ 

b'W?I B 

b i'J?I C 

NEUTRAL 
., 

"" 0 .,, 

?l'W1b-:J'U 

?11t.lb~'U (Ground) ~b;cJ'"J Vl~8 ~b;cJ1fl1\?lbVl~8-:J 

1 'Wmru?l1cJlJ'U'W1~ 1 mun11 10 \?11 .l.Jl.J. zj" 1l-JiJ~'U8-:JQ'U1'U\?11ll'S~'\.J l 'ITT °lib Vl'U~\?11lJ1~?1~'U'Vl'\.J~?l1cJ1!'U 
u ' 

1 Vl~8V11~1cJ~'U'U~~1l-Jvi1m1m~cJV11cJ~8Q'U1'W1'V'l-w1 ~1'W~i1V11"uml~?11lJ~1cJ Vinyl Wire End Cap 

1\?lt.1 l 6li1~?1~b~En fl'U 

3. ?11c.11 vJ°tl11P18-:ii1m1l.lcJ11\?ll;'l8\?lfl11l.lt.11Tv18 ~1l.l\?l\?1~8?11c.1J11t.1vi8 8~qJ1\?l L ~~8?11c.11v1l 'Wnci8"~8?11c.1 

b'V111!'U ~1Vl~'\.J?l1t.l'U'U1\?11l-Jbn'U 6 \?11 .l.Jl.J . Lm-U Wire Nut Vl~8 Scotch Lock 1'Wm1~8?11t.1~1'U?l1t.l'U'U1~ 

LV1t1Jn1Td1~~8?11t.l Split Bolt Vl~8 Compression Connector bbl;'l~~'U'Vl'\.J~'"JcJbVl'Ut.11"1~i1f1ru?llJU~b'V11 

Q'W'"J'U 1 i'J'W1b 'V1111'U 

4. m1~8t.1?11c.1~1l.JL-Utl1~'UV1ci8~'WV11b~8'li1t.11'Wm1~8t.1?11c.1 IP18-:Jl<ti Pulling Compound ~C-J~\?1~1Vl~'\.J 

n11~8cJ?11c.11~mo-w1~ b vi11!'U 

5. ~1l.J ~8 t.1?11 t.11 Vl 1Pl'W'Vl Vf ~8?11 t.1 bb 1" vl'U ~1v1 bf'l~b 'U 11tJ1'U'V18~8 t.1 ?11t.lVl~8n ci 8"~8 ?11t.l b~ cJ'"J fl'U fl'\.J 

?11c.11'V'l-w1 

1 
•• 1,~ I ., ., "" 0 d 1 ., 1 """ ., .,j 1··1 ~ d 

6. ?11t.l Yrn1bb\?ll;'l~b?l'U\?18"l.Jn11V11bfl18-:JVl:w1cJ VIV111'U \?ltN1"'iil1 bbl;'l~Vl'U1Vl'U8"?11cJ n'U'U 1 bfl18-:JVl:IJ1t.1 

b V1ci1ffi ~vi111~?11t.l J-:i~8t.l b 'Unci8-:J~8?11t.lbbl;'l~'Ui;'l1t.1?11t.l~b 'LJ18'U mru 
'U ' 

1 
•• 1,~ .,j .,, ., 1 I 1··1 .. • I ~ d ., ., t ., .fl "" 1 t ., 

7. ?11t.l m"11Vlb\?l'Ub'U1 'Ubbc.J-:Jlil1t.1 n'Vl18~umru8'Ulil~\?18"'iil\?I Vlbu'U1~b'Ut.1'U \?It.I 'U Self Locking Cable 

Ties ~~ 1 ~b 'LJ'U'Vll.J1\?1Vll-l ?11t.11P18"i1m1l.lcn1bVl~811b \Alt.1"'W8~lil~EJ1cJ~1 bb ml" l 'Ubbc.J"~1c.11 'V'l8'U1fl\?l 
'U 

. 6.2 n1'a'Vl~GleJ'U 

m11 \?lf11'U8"o'W1'Wv1-:i nci11 Ld8~1 L 'W'U m1~\?l~-:J bb~1b?l~lilIP18" 1-u bfl~8"i18~~1c.1 m~ bb?l1 vJ-w1 m~ bb?l\?11" 

1,00011l;'l'Vlbbl;'l~1\?lb'LJ'Ub1l;'l1 15 1'U1vi ~m~8"fl'WY11n11Vl\?1?18'Ufl11l.Jb'LJ'UQ'U1'W'U8-:J?l1t.11vlb61'U\T'U 1 bbl;'l~ 

1P18-:ii11-11r111m'LJ'UO'W1'W1l-1~1n11 lM. ohm • "" , ,~-..--..~ 
~ 



'Vi~'"J~ 7 tfl~1vJvh, 6'11'Vl61Jbb~~bl.'h~u1vJw1 

7.1 fl'"J1~~el~n1'a~'"J 1 'U'Vl1~~1'Ub 'Vlflilfl 

erfu~1-:J'<il~\91 e)-:J~~Vl1 bb'1 ~&iV)~-:J 1r1:w, i.'11Vl6/J'Vl1eJb(ll1f u1'WVh\911l.J'1J'UV)bbl;l~~ n~ru~~ bbi.'IV)-:J1 'W bb tJ'IJ Vl1el 
'IJ 

i.'tt11'tJ'UnV11Ber'J1~1-:JbU'Wer b~Bn 1 'Wff'HU~bb 'lj'IJeJ1-:J~-:J model number 'IJel-:J 1r1:w1 -wvh -S-:ic.J~\911V)tJerc.J~\911~ ., 
'\J \I 'U I 

r1\911:W'<il~'l.b~i.'t-:Jfl1 'Wn1'aeJ1-:J~-:Jb U'Ub ~cM b ~el'Vl'a1'1J~-:J~ n~ru~~(,)e)-:Jn1'a 1r1:w 1-wvh b vhtr'U , 

7 .2 fl'"J1~~el~n1'a'Vl1~~1'Ub 'Vlflilfl 

. 1. 1r1~~1Vl'YllVll;leJV)'Wl;le)e)b 'a?lb61J'U~ 
'IJ 

- WJ1:W'Vl'U1'1Jel-:Jb 'Vl~nbbc.J'U~1-uvi'11r1:w~B-:iiir111l.JV1'lJ1 hluBtJn'J1 0.8 mJ. N1'Wn'a'a:W15'Uel-:Jfl'Un1'ac.J 
' 

n~B'Ubbl;l~f11~~i.'t'W:W 1~mr1~BtJJi'1c.1~'1J11Vl1el~5'Wm:W~1~tJ1 'Ubb uuJi'1cJn11:W15 Electrostatic Vl1B Stove , 
Enamelled 

- iJl;ll;l1i.'t~'<il~\91el-:JbU'W'1l'W~ Low Loss -S-:i1-h Watt Loss hlbn'W 6 1\91~ bbl;l~bU'WC-J~\91Jlruen~1Ji'{u 

:Weln. 'Vl1el:w1\91'a5l1'U5'U~b~e)~e) 1Ji'~eJ';\1:Wfl'W Capacitor b~el 1 V1'1Ji'~1 PF hJueltlffJ1 0. 90 

- i.'t\911'fVlb\91B{bbl;l~ Capacitor \91B-:Jbtl'W1tlm:wm\9115l1'W~\91i.'11'Vlm1:w'Vl1ell.l1\9115l1'W BS VOE DIN 

NENA bbl;l~ JIS 

- 'IJ1Vll;leJ~'W~Bm1i.'tb61J'W~bU'W'1J'W~ Spring Rotate Lock Lamp Holders 'Vl1B\911:Wmm511'W BS 

VOE DIN NENA bbl;l~ JIS 

- i.'11cJ1 vJvhn1c.11 'W 1r1:w 1-wvh Fluorescent '<i)~(ll e)-:J b U'Ui.'11 c.l'Vlel-:J bb~-:J~el'W'Vl'UelruVl.ninJi' 105 e)-:J\311 
' 'IJ 

.::,ii qJ' d iJ Q.I 1 ' ~ . -Clo ~ 
b61Jl;lb61Jc.li.'t bbl;l~:W'Vl'WVlVl'W1\91~ :Wbl;lnn11 1.5 \91111-:J:Wl;ll;lb:W\911 

- 1r1:w-w~Bm 1i.'tb61J'W~ "11-:i&i~~-:i~-:i b~tl'IJfl'IJb Ylm'W '<il~(llel~ bb 'IJ1'W~V)'<iJ1n~'WAB'Wn~m w1fo~1Ji'1c.1 hanger 

rod b ~B hJ1 ~tl1V1i!n'IJB-:J 1r1l-l1 -wn~l;l-:J'IJ'W 1m-:i~1b Yl~1'W bbl;l~'<iJ~(lleJ-:Ji.'t1:w11t1tlfu bb~-:J1~~'1Jbbl;l~~1bb Vll.1-:J'IJel-:J 

1r1:w 1-wb ~el 1~i.'tel~rl~el-:Jfl'IJ~11Ji' 

- 'Vll;lel~'Wl;lBm1m61J'W~'1J'WV) 18 WATT (llel-:iiir111:wi.'111-:ihl~1n11 1,300 m:w'W 
'IJ 'IJ 

- Vll;le)V)'Wl;lelelb'ai.'tb61J'W~'1J'WV) 36 WATT \,lel-:Jiir111:wi.'111-:i1~~1n11 2,800 m:w'W 
'IJ 'IJ 

3. 1r1:w~1VlfoVll;lel~ 1~ 

- ii1tl bb 'IJ'IJ bbl;l~11c.1l;l~ bBcJV)\911:W~wu1 'Wbb uu.ff1Vll;leJ~(lleJ-:JbU'W"ll'W~ bn~tllQ'Wl'WbU'W m~ bdel-:i Vl1el 
'IJ ' 

Bakelite (lleJ-:JC-J~\911Ji'\911:w1\91'a\i1'W NEMA VOE Vl1B JIS Vl'Wfl11:W1el'Wbbl;l~i.'11c.l 1 vJY11.n1c.11 'W1fl:W(llel-:JbU'W'1l'W~~ii 

Q'Wl'WVl'WBruV1.niJ1~~1n11 9; B-:J\311b61Jm~c.1i.'t bbl;l~ii~'W~V1u1i~1~b~nn11 1 m11-:i~l;l~b:W\911 
' 'IJ 

- ~1V11''1JVl'1B~ 1~ (Incandescent Lamp) 1V)cJ~11 tl1-UVll;leJ~'1l'W~ 1i.'!Vl1el~1 \911:W~f;h~1-:in1Vl'W~.ff 1 
f l "" V!l;le)V)b u'Ubb 'IJ'IJbnl;ltll 

4. 1r1:w"1Ji1V)fo131~ 
"" ti "" .,J 1 f l "" .,J "" ,% 1 " ., .,J "" .1:: b l.Ji bb'IJ'IJbbl;l~'a1c.ll;l~belcJV)\911:WVl'a~~ 'Wbbl;l~b u'W'1J'UV)Vlt:-Jl;l\91'1J'U:w1 '1ln'IJi.'tt11'WVlY-H\3l~'W'W 1 ~tlbQ~1~ 

erfo~1-:J'<il~ \,1 el-:J~~~-:J b el ni.'11 'aVl1-:J b Vlrlti r11 ~er11~ 1-:J\9111 '<il el'U~&i f1el'Wi~.ff el 
'IJ 'IJ , 

- m-:i 1r1:w~&iV)~~.n1tJ'Uelnmr111 (,)eJ~ b U'W"llti~Vl'W~eli.'t.n1~~'W~1mn1\31~1tl'Welnmm11~ f:.:,,~ 
Proof) 'Vl1el IP 55 bbl;l~t:-J~\91\911:W:W1\91'a~ B~,_y~E, NEMA 'Vl1elel~1~1V)el~1~Vl'U~ t7 ·)'./:;,,,-A 1~ ',::~_:r, 

4 ~ flf! lD ta4' '\ / ,(l ❖ 

~

'·,·! l1 -~11 + ' -------/ . ~ · .. )13 f~· I/__ 
.,J_ ,;,:. j,, ".}':{/: l'(-
-~ / • i.... /. ;f,.(tv>i:,/ t;' .:·i, -' >7. ~­

I>. ~,,.,,-• ~ J .~">VI ', ' • '•• .. -' :-:•- '/' '?11>.- ,,. / ...: '· .-.~ ..... - ~•' '· / 
·!f'.J' lfl6 I ~,11 ,: • , •/ 

. -'-'-ill'l~l:.::-rYf.,..., ~ 
c.-



- \911-:JlfllJ(,)1-:J 67 ~&1\91~-:J1'1.JB1fl1'a ~'el-:1:Wflru?fl.J'U&l nuiJmi:rnB-:i )~'U1cJfl11lJ{B'I.J1~~ &l\91~-:1~1cJ I , , 

61~mn 1 'I.Jn1'a61j'e)lj'LJ1'a-:J bbl;,~ b 'U~ cJ'I.JVll;,'el\911 ~1~~1cJ , 
- 'el'Un"aru'U1Vl'1'el\91 ~'el-:!C-J~(>l(>l1lJ1(>l'a\i1'1.J VOE , "' 
- vfo-:i:w-&1\,lB611cJ 1 ~ bb'1~-&1\,lB611cJ~'I.J&l\91~-:i 1 -rl '!Xb~cJ'U{BcJ m-:i 1m.J~B-:J\,1B'1-:J~'I.J 11~-&1\,lB611cJ~'I.Jd 

- ,rr1Vl'1'el\91 ~'el-:!b'U'I.Jbb'U'U Heavy Duty 6ii-:ib'U'I.J1U(>l1lJlJ1(>l'aji1'1.J NEMA Vl~'el VOE Vl~'el JIS 

- 611cJ1'1.Jm-:JlfllJVl'1'el\911«1 m-u611cJ'iXlJu'I.J'J'I.J 'll'U\91'\ll'I.Jfl11lJ{B'I.J1~'1-:J 90°C bb'1~:W~'I.J~Vl'U1\91\91hh~n , 
n-i1 1 m-a1-:iiJ1;,folJm 

- Vl'1B\911-Un161J b'lf'I.J Vl'1'el\91bb61-:J~'I.J'Vl{ Vl'1'el\91blJ'Vlmn11;,(?1 bb'1~Vl'1'el\91 l61Jb~cJlJl\91cJVl'1 11tJ 1-U'll'U\91 

"" .d 1!:'I 'i' "'~ ~I "' "" 1 Color-Corrected Vl'a'el(,11lJ'Vlbb61\91-:J 1 b'I.Jbb 'U'Ub\91cJlJ'U1Vl'1'el\91b u'I.Jbb 'U'Ubn'1 cJ'J Vl)'el(>l1lJbb61\91-:J 'I.Jbb 'U'U 

- 'U '1 '1161 \Pl 611 VI f 'U VI '1'el\911-u fl 16/J b 'U 'I.J bb 'U 'U ~ zj ,:i 1 ~ f 'U n 1 'a f 'U 'a 'el -:1 '<il 1 n 611 'Un -:I 1 'I.J lJ 1 (>l 'a \i 1 'I.J 
"' .. ., ' 

C-J 1;, (,1 Jl t;l.16,'1 'el (>l 611VI n'a 'alJ , 

- eJ'Un'aru(,11-:J 67 ~tJ-a~neJ'UeJcJL 'I.J lfllJ ~eJ-:JbU'I.J'UeJ-:11Vl~hhflcJ'U1lJ11-unB'I.J bbl;,~'el'Un'aru(,11-:J 67 ~-:imh1 , I ctJ , I 

., .!'1!:'I ., d 1 • ., 
(,leJ-:J611lJ1'at1Vl161Je) \91 b 'W'\lle)\)(,11;,1\91b Yrn61~\911 n 'Wn1'a'U1'a-:J'an~1 

' 
5. lfllJ'll'U\91Vl~eJ\91 LED 

b~eJ-:J'<il1n 1 'W'U)~ b'Vll311 'VlcJV-:J1~:wmmio1'W'aB-:Jf'UVl1;,e)~ LED tJ-a~nB'Un'U:Wn1'a'W\PlJ'W1eJ~(,11;,e)(91b'Jm :w 
"' ~ 

Vl~eJ~ LED b~cJ-:iu1-:i'll-u\91vi:wn1-ati'1V1u~mmio1ur111lJtJ1;1B~J1cJ 6ii-:im(,11io1u~:w1B-:ifuV1'1B\91 LED :w~-:id 
"' "' 

1 lJ1(,l'a\i1'1.Jfl11lJ'U'1'el~ifo 
"' 

1.1 lJ1(,l'a\i1'W611n'1 IEC62560 (fl'a'el'Ufl'1lJbtll'l1~Vl~eJ~ ~:W'U~'11611P11'W\Pl11-Un'Ubb'a-:J~'I.J1~Yh 
"' ' 

mnn11 50 L11;11P1) lJ1(,11io1um1lJtJ'1eJ\91.f1cJV-:i1~:w 
"' 

1.2 lJ1(,l'a\i1'W'elblJ~n1 ANSI/UU 993-2009 (fl'aeJ'Ufl'1lJbtll'l1~Vl~eJ~~:W'U~m61(>ll '1.J\911 1-unu "' , 
bb-a-:i~u 1~vh 120 '1-:i 347111;,\Pl) 

1.3 lJ1(>l)\i1'W 1 'VlcJ v-:i1~:WlJ1(>l'a\i1'Wfl11lJ'U'1'el~J1cJ btll'l1~611VlfoVl~eJ\91 LED 
"' "' 

lJ1(>l)\i1'1.Jfl11lJ'U~ eJ\91J1cJ V-:11~:w 1 '\Xtr1''U~1-:J&l\91~-:J(>l1lJlJ1(>l)\i1'Wn1'a~ \91~-:J'\111-:J 1 ~~1611V1fotJ1~b '\111311 'VlcJ 
"' ~ "' 

fl ru~ n'a'alJn1 'a(>l'a'J'<il n1'a~1-:J bb'1 ~tr1'u~1-:i neJ'I.J ~-:l'<il ~'Vl1 n1'a'U 1'utJ 'a-:J61jeJlJ bb 6/JlJ 1~ 
~ ' 

2. fl11lJb'LJ1n'W1~'V11-:Jbb~bVl~n 1 ~~1 

b ~'el-:!'<il1 nVl'1eJ\91 LED b 'U'WVl'1B~ffi-UeJ'U mruB b~n'Vl1eJ'Um16ii-:ieJ1'<il61{1-:i~ruru1ru1'U m'W bb~b VI~ n 1 ~~1 
, V V 

\,leJ BtJmru~'W Vl~'el'el1'<iltln'a'Un1'W'V11-:!bb~bVl~n1~~1'<il1nBtJmru~'W'Vl11'\Xbii~m1lJb~cJVl1cJ1~ V1'1eJ~ LED~-:! 
' ~ ' 

~'el-:!~1'Wn1'a'V1~61'el'Ufl11lJb'LJ1n'W1~'V11-:!bb~bVl~n1~~1 (Electromagnetic Compatibility) mmji1'Wfl11lJb'LJ1 

n'W1~'V11-:Jbb~bVl~n1~~1 :w~-:id 

2.1 mmio1'W611n'1 IEC CISPR15 
"' 



n 11 ~ vi J ~ 611 'Vl 61! bb 61 ~ b cX 1 ,r 'U cX 0 ~ b 'U 'W 1 tJ ~ 1 :W n !] 'IJ 0 ~ n 111 yj yJ 1 ., bb 61 ~ / V! ~ 0 ~ 1 :W tJ 1 ~ n 1 f'l1 'IJ 0 ~ 
m~'V111~:WV!1v11m.J bb61~ NEC 1v1tJ~ 

- 611'Vl'Ubb61:::bcX1fu cX0~b'U'W1 tJ~1:Wl-n\911~1'We-.J~\91.fltU6V10~611V!m1:w (:wan.) V!~0lJ1\911~1'W IEC 
~ ' ~ 

' 
- 611'Vl'libb61:::bcX1fucX0~vh,nn1G1~ 61i~'Vl'W~0bb1~m:::bb'Vln (Impact Resistance) iifl11:Wfl~'Vl'W~B 

bb1~\?l'W'IJB~U'W1'W (Dielectric Strength) ~~bb61:::'Vl'W~061.f11'W'U11tJ1mra11~~ (Corrosion Resistance) 

- ~1fl1B'UG11wu~0cJ.n1tJ'W0n01m1V!~0~v1J~u~b1ru~cX0~ii1:::uunml1 cX0~1-if~1fl1B'U'IJ'Uv1i'.iG1tJ~~ 
" 

bb61:::i'.itJ1::: b~'W~1V!fonm111mv1tJ10'U 

- bcX1fo 1'VJvJ1v(11 '1Jc;{0~ b 'U'Wbb 'U'U~~~vle-.J'IJ~ 

- bcX1fov(11ucX0~iJ 3 -&1 (GNO) 220 VAC 50 Hz ~b~tJ'U1~J~'ll1n61:Wbb61:::'IJ1bb'U'W1-ifnum~bb611vJvJ1 

mfo 'Vl'Wbb1~1?1'W1'VJvl11~hJ~1n11 250 b61'V1 bb61:::'Vl'Wm:::bbG1hi1~~1n11 15 bb0:Wbb'l11 ~1bcX1fub'U'W~~1-if1~ ~ 
'IJ11 V!~0\911:W~W'U11l'Wbb'U'U 

' 
- ~1fl10'UG11'Vl'libb61:::bcX1fu.n1tJ1 'W~101fl11bQ'\"l1:::1 'W~bb ~~ 1 vi1-if ~1fl10'U'1l'Uvl'W61161~ n ~1m0ucX0~ 

b'U'W'IJB~Ne-.J~\91611WUbb61:::bcX1fu 
" 

'Vi111vl 8 nT'a~Br;M~'lJ 

8.1 n1"J~e)r;l,:j~'lJ 

1~Nfu~1~~0m.lmru'1vJvl161~~'W1'W0tJmru'1vJvJ1~ilm1i11V!61'1lmm~bb611vJvl11v1tJ1~v11m1 
" ' ' 

~v1J~~1:W:W1\911~1'Wn11~v1J~'Vl1~ 1 'VJvl1~1V!f'UU1~b 'Vlf'l11 'VltJ 'W . f'll . 2556 1 'Wb~0~'1J'W1vl'IJ0~~1U161~~'Wbb61::: 
~ 

V O ~ .d d I .::::i,, 

611tl\911'W161~vl'W'U'Vl'Vl 4 b 10~n11\91061~vl'W 

'Vl3.J1vl 9 "J1tln1"J0tln"JW3.J1\il"Jfj1'lJbb61~~~~\il 
' ... " 

9 .1 "J1tln1"JBtlmru111\il"Jfj1'lJbb61~~~~\il . ... " 
11tl m1e1tJmru~bb61vl~ 11~e11 u-db 'U'W11tlzjeJ161vl bb61:::m.lmru~B'Wwi1 V!l 'U~1V!f'U~v1J~.n1cl 1 'W 1fl1~m"J , , , 't 

,d V!1nNf'U~1~1il::: b~Bn 1-if1G1v1 bb61 :::BU mru~'W0nb V!'Ue:Jlil1 n~rhv'l'Wvl H Nf 'U~1~1il :::cXeJ~ bb61vl~"J1cl61::: bBclv1~1~ 61 
\I , , \I I 

'1JeJ~161vl bb61~BtJ mrut!'U 61 11iJfl tU.f11'W b vi cl'Ub 'Vl1 fl'U161vl/V!~BB'LJ mru~f11V!'Wvl 11 bb61~ilfl tU.f11'W~t1ncX0~V!~eJ 
, , I " , , " \I 

b 'U'W 1 tJ\911:wmm~1'W :weJ n . bb61 :::11 cl61::: bB clv1~ n1V!'Wv1111 'W "J1 cl m"JtJ1~ neJ'U bb 'U'U bb61 :::/V!~B bb 'U'U bb 'LJ61 'W 1 'W m"J 
~ 

b61'W eJ "J1fl 1~ f 'U ~ 1~c;{ eJ~ bb ~~11clzj0161 vi bb61::: eJ'LJ n "J ru ~ b~ eJ n 1-if ~ 1V!f 'U ~ vi J~1 'W 1fl 1 ~ n1"J-d 'W { 0:wJ~ bb61 vi~ 
" ' ' 

"J1cl61:::bBclvl'Ve:Jl.J61'Vl1~b 'Vlfl'Ufl'IJeJ~161vlt!'U 61 bb 'W'U 1 tJ~1cl 
" ' I 

1. bbe-.!~611\91'11L'VJvl1cJ0cl (LOAD CENTER) 

- SQUARE-0 

- ABB 

- CLIPSAL 
... "" ' - V!10b'Vlcl'Ub'Vl1 

2 . 611\9l'li~vllil0'W81i11'W~~ (CIRCUIT BREAKER) 

- SQUARE-0 

- ABB 

- CLIPSAL 
... "" ' - V!"J0b'Vlcl'Ub'Vl1 



3. bA:W 1 'VJ-w1 

- LUSO 

- PHILIPS 

- DELIGHT 
"" "" ' - Vl"je:Jb 'VlcJ'UL 'Vl1 

4 . VIG'\Bvl L 'VJ'W1bbG'l~VIG'leWI LED 

- PHILIPS 

- SYLVANIA 

- OSLAM 

- EVE 
"" "" ' - VI "j m 'VI cJ 'UL 'VI 1 

5 . ~1\'1'1l1'VJ-w1bbG'l~b\?11'i'UL'VJ'W1 

- PANASONIC 

- BTICINO 

- CLIPSAL 
"" "" ' - VI "j m 'VI cJ 'UL 'VI 1 

6. ~1cJL'VJVhbb"j-:J~1 

- PHILPS DODGE 

- THAI Y AZAKI 

-CTW 

"" "" ' - Vl"je:Jb'\llcJ'Ub'Vl1 

7. vla{acJ~1cJL 'VJ-w1"1l'W~faV1~ 

- DAIWA 

- UNION 

- SKP 
"" "" ' - VI "j m 'VI cJ 'UL 'VI 1 

8. vla{acJ~1cJL 'VJ-W16ll'LlvtB bG'IVI~ (PVC or UPVC) 

- CLIPSAL - i1~ 
- HaCO - vlatl11 'VlcJ 

- Schneider "" "" ' - Vl"je:Jb 'VlcJ'Ub 'Vl1 

9. Tl-:J{BcJ~1cJbbG'\~"j1-:Jb~'U~1cJ 

- BSM 

- LEENA 

- TIC 

- Vl~m 'Vl cJ'U b 'Vl1 

1'Wvi .. ........... .. .... ... ..... ........... ..... .. ........ . 
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bb 'IJ'UtJ~'UtJ1,:i'lllrn'U1f!i; 2'111.J'Wni;m ll!UiJ!l1!U 

~~~ bb<l::O<l1°LJ,e)u"LJntJ<a:::.:i,:i~ili; 2ii'1,:J'\l\eJ'Wnth~!U"LJ!l1!U ' ' ' ' 
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,., ,., 

11 c.Jn11th~nBtJ bb tJtJ-'.J1tJ't.J1tJth-'.J~B,nl1 3 
~ 

' ' ., .. ., ., . ., ... ..I 

1 1.i111..b::<1~fl ,Ylv.iv~m'itlfut11~vrv~tl1 3 i'u 2 :a~tluvrv~i.11,nv m11LLuu.a"{JY1 3 / 18 

1,,;-L1JU,,;-v~vi'l'l11Um'iL1VUnTi,ltlU '111JLL1.J1.JL'1"{J~ 4 / 18 

2 tmnu ~"{Jj)llJ.,; ,,;-v~J1 ~tlmruhht1 sX~VllJ\il 

3 tvi~ ,,;-v~J1 ~u<111::t1v Lfl1~L\il1)~ J1LV1\il1U U\il~1)'j::1.J1vJ1~ J1,av i~VllJ\il 

4 tl51.J'j::\il1.J:Un'i::Li5v~L~lJ LLa::m::,i5v~cnj~ ;1V~UY1'i1V 

s vh:u ( Vil ) t:1u'~ (e.il) LLa:: J1 ( cJ 1) .i11JLL1.J1.J"{JV1EJL\i1Vt:1u~1,,;-~1J'iv1.JL<11~v~mv1u,,;-v~L\ilV'itl1.J;1V 

6 ?i\il!iY~tJ'i::\il tJl L1JUtl'i::\ilLVl~nnuLaV~ 'UU1\iln11~ 1.00 UJ;J'j '1~ 2.00 UJ;J'j mv1utl'i::;iii~v~m::'iln 
'\) '\J '\J '\) 

2 iu "{JU1;Jn11~ 0.60 UJ;J'j EJ11 0.60 UJ;J'j Vi;cllJ~tlmruL;fl LLa:: iiv~1.JLL'1;JUL'1'1 

7 ~1u'i::uu 1vht1LL<1~11~ u.a::Lfl~v~tlfov1mf'! 

7 .1 ~1U'i::1.JU LYIJ1LL'1~'111~ L ,,;-'i11n1'i?i\il!iY~~1U'i::1.JU 1Y1J1LLa::L;1'i1.J;J11J'i1V'1::L€1V\il~n1VIU\il LU 

u.uuL,a::?i.i~~Lfl~t1~tlfuv1mf'!'l!U\il!iY~:uvr1v'IJU\ilLL"{J1U"{JU1\ilL~J1n11 24,000 :BTU ,!1u1u 2 Lfl~v~ 

8.1um'itlfot11~,,;-1)~J1,tlu,,;-v~L1VU ~~"{11)~ ~1J::tl11J11'111Um'int1.ii1~mlJ~'j::~111m1EJm'j ;1)~U11J1 

1,,;-ej'fl11.Jfl1J~1ULL'1::flru::m'ilJn1'j;J'j1'iJn1'j;1~ cl1.¾lm LaEJncJU ~~'il::'111J1'j(l1'11~1UL; 

9. ifo;1~;1)~'i11n1'iPint,nLL1.J1.JVl1cl'i1Vn1'i1,,;-L'l111'il,X~V11J\ilncJU'1~iicJ'i11n1'itlfotJ1~,,;-cl~J1 

;1~L'l11L'ilVl1tliifl111l1i\ilV1'11\il1\il 'l ,Mmnu~tlLLU1.JVl1cl'i1Vn1'itl'i::nt11.JLL1.J1.J Vl11) 'llcl'llcl~L'il1\il'l 

1,,;-LL;~LL'1::'i11fl111JL'l111'il\llna~nu1,,;-L11:J1.J;tlVnvU'1~iiv'i11n1'inv<1i1~ Liiva~iit1'i11n1'int1<1i1~LL;1 

'il::; tl~'i11 n1'inv.ii1~ '111J~tJ LL 1.J1.JV11tl'i1Vn1'itl'i:: nt11.J'ilU~1UL'1~'ilL1V1.J;cJV 1 '11~1U L;\l11lJ'l;J ()tl'i::'1~~ 

LL'1::L1'11 ;1Lfl\ilU(l!Vl1L~cl~LL1.J1.JLL'1::'j1Vn1'itl'i::nvuLLU1.J'11U1U~tln'iru1\il 'l 1umvmr~ IJ::U11J1L1JU 

'11t1a1~ liY~L~1)UL'tJ1fil 'l ~1; (11)11L;V1)lJ'j1.J1U'itlLL1.J1.J vr1m1vm'itl'i::nt11.Ji~V11JfilLL;1 . 

6' 
' b "'a-'.lb ~~'LliJ~(9)6'J1°vl~1'Ll~"'afl~ 'YleJ~ 

s 'II 

10 Liiv~1J1n.imu~nt1.ii1~i1LL1\il;1)1JLtl;1Vtl1fl1'i'1(11U~'l11~Lfiv~ ej'-ru;1~;v~1'11fl111J'i::lJm::1~ 

1Un1'i"{JU01V1'1<iJLL'1::n1'i'i11~1U~1,,;-,1ntJ'imat1::LY1t1:: Vl1tlLfl;Jf1111JLaVVl1VLLntl1fl1'i'l11~LAV~ 

;~;1Lii\ilfl111JLaVV11V 1\11 'l {uL,;1 i-ru;1~;cl~'i1.J1i\il'l!tl1.JLL'1::'i11n1'i~cl1JLL'!l1JLL;L"{J 

t,,;'ii.imV1miit1UL?i1JV!ntl'i::m'i 

11. uiv'i11n1'itl'i1.JU1~,_;'1)~J1L'1~'ilL1V1.J;clVLL;1 ej',r1.J;1~;cl~'i11fl111J'1::tl1fil'1(11U~nt1.ii1~ 

LLa::u~L1(U'l11~LfiEJ~~LMv1'11v~num'inv.ii1~fl.f~;f 1,,;-L~fouit1v<11v~11J~~IJ::'i11n1'i3~1Jcl1.J~1UL; 

l?lo~16'1'1Hl eJo'v~'Vl5iJruo/16'l ~o'W'"1<;iD:Jil 7 3170 

LL uutJ~'Utl'>~'Vlmtl1~'1..1 2'\llel'Wniim llEJ'1.,l?l1EJ 
' ""' ..., 

LL«::«1'1..1LeJ'l..lntJ'>::'"~1o1th.1 2v1~V1eJ-wniim ll£J'l..ltl1£J 
1~1n4Ct1s1 I /b tlrn.Jbb 'U'U N~o\J~~ ~l?l'W~1';i';iru cm 4604 ~ fr"l'rl~ 

"l1o11n'>1 'W·1~\ '1..11£Jfllil~~n1i1 ti~"l!i Jl'Wn 34 966 • 1'1..1'Y1 fllJJl1'W'l..l5 2561 lJ11il'>1'"1'1..1 1 lilel - LL 'U'Ubl.OJ'l..l'fl 2 / 18 
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~~~~~~~~~~~~~1~~~ru 
1,1, i.Ji.Ji.J~i.Ji.J'il.:i~.i.:iJ1if1J 2111.i-wniim l'l£J'W?!1£J 

1,1,,i:;,i11J,.i'W~i.J,;;:;:;i.:iiif'W 2il1.:i111.i-wni1m l'J£J'W?!1£J 

q 

'l,,nn,;;1 i,iJ1 'W1£Jl'iiii~Fln~ l'i.:i~'!I 11'\'ln 34966 . 

~ 

ll. i.Ji.J~.i.:i,Y...1 3 1,1,.i::.:i11J1 i,iJ1 111~.:ii.J~rn.J<~.:i 

~fl~ (;lo~'l&'l'7ff1 
"' 

1~1fl~~61 I /b ti~'Wbb 'U'U 

/' 'l''W'Vl fl;.l/11-W'UB 2561 
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flo 'it:j'Yl6d-lru°rl&'l ~o 'W'"1';l'U~d-l 7 3170 

l}J~o 'U~~ ~(;l'W~1';l';lru cm 4604 >'-{r\-r<✓-

;J11ii'il1:.l1'U 1 lil<l 50 ll. i.Ji.Jll.ru'U~ 4 / 1s 



T '"'""'"'"' =s<hl<w-;b" 
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1,17'\.l'U.:Jn f--- \ ~ ~7'\.IC'W 

ll-J'W~fl.:J~:jQ7'U\J'UL ll~'U'\17~ 

V 

1,17'\.l'U.:Jn 

AIR GAP - ----1;<--+---l 

'tl~1~~'Ll-.'.J ~1 ~1191"a16'l1'W 

1.1,~'U.i:::~:riillinfi'U'i!:1-J'w,jcnm-,'W-l~,j'.:irn17 12 :i.J:i.J 1 1.1,t;J'\.I 

NRC 0.60 

i"1'a~ll-J'U~'il\.;.i-.j° , '\.J.:J~ 24 'll'\.171,1 7 .5 "1l:!-J. 'a:::~:::V\7~'\'ln 0.60 :!-J C~QVJ'\.I 

.:i:::~:ri~1"1l~'U 1,1'>7~7~ <C~'ll.:J~,/i,l:i.J 'l.J'>:mru 211Pl'>.:!-J.J50 mm thick. 

1.i,~'Ufi'U'i!:!-J'Ue)~i,1 Vl'\.17 12 :!-J:!-J 2 1.1,~'\.I 

A.i'Un~1,1, 'ltii,17'\.I 
'2,, I ' k ' ' 
i,17'\.l:rl7~,7~e)~'\.J'\.l'lti'U'Vi'U~'\.J'U1~'V\:!-J AIR- .. J, 
1918 20 

?.i'Ull-J'U~fln.:i~:i f---

1.1,~'\.l~'U'i!:!-J'Ue)~r;i Vl'\.17 12 :!-J:!-J 1 1.1,ll-J'\.I 

i"1'a~ll-J'U~'il\.;.i..; ,'\.Je)~ 24 'll'\.171,1 7.5 "1l:!-J 

'>:::~:::Vl7~'Vln 0.60 :!-J ,~Q'\.l'l'U .:i:::~:riii,in1 "1l~'U i;m~7~ 

50 mm thick. 

V 

. . : : "!'4:-_ .. ·~· -j, : . :-..:-.. · ./~ 

1.1,~'U.:J:::"1:ri/i,ln~'U'i!:!-J'w:ri:ri7~Vl'W'11.~1J.irn17 . ' 
12 :!-J:!-J 1 1.1,t;J'\.I 

NRC 0 .60 

'tl~1~N1 e-J1 ~1191<a1c-:J1'W 1918 20 

,r 

b ';J-.'.Jb ~~'W~~!916'l1'Vl~1'Wc-:i<aru ~8~ r..l.~n6'rn.n 8.'v;j'Vl5:J..Jru'rl6'l 'o.l.'Wfil"ii'U:J:J..J 73170 
~ 'IJ 

1.1, '\.J'\.J'l.J~'U'l.J1~Vlel-:nJ7lr'W 2vi.:i-wn'l:im ~~'U?.17~ 

1.1,:ri::::ri7'W,eJ'Wn'l.J'a::::ri~1Mf'l.l 2;7~vt.:i-wn'l:im ~~'U?.17~ 
1ioY:in<i~m /b ~~'Wbb 'U'U IN~. 'U~~ ~(9l'lJ~'J"ii"iiru ~~ 4604 X. fr,H~ 

~"11n'>1 -wJ7 '\.17~Fi1,1ii,i~n~ ri~,j'II J1-wn 34966 
1'\.1-vi - -- - I 

f1:!-JJ17'W'U~ 2561 I mi;i.,7~1'U 1 i;;;EI 20 I l.l,'\.J'\.Jl.l,~'\.l'YI 5 / 18 



--- Top Laminate 8 mm thick <~\Jl~ 
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'\f1f)";i::;~::;'jlj1.:J 30°lJ~o 
q 

di' 
~tl1tl°rl'W °rl1 iJ1(9]S:i11N1'W 1 (9]eJ 10 

6' 

'1 ~~b ~~'Ll:1-JV1(916'11°v1~1cu;;::i~ru 

u. '\J'UtJ.1iu\J1~W)~J'1{f'W 2v1.:rwntim ~£J'WV'1£J 
u.,1:::,1'1'U,.:J'Wn\J<;;:::,:i~A{f'W 2;'1~W:rwntim ~£J'WV'1£J 

q 

'l1-11n'a1 -wJ'1 'W'1£Jl'li;i~~n~ t'i~6'l'II 11-wn 34966 

v\e:i~ .., (,)o~l16'l1m flo~'V15&-Jruo/lc:J 'olo'WA";i'Ujd-J 73170 

1A1n~~51 I /b ti~'Wbb uu e-JAo 'U~: ~(,)'W~1";i";iru tl~ 4604 ~ 11'1"" Y----

/ ' 1'U'Yl rp.J11'1'W'Wfl 2561 I l-1'1(;1<;;'1,:i,'W 1 i;i.:i 10 I u.uuu.o-J'W~ 6 / 1s 



V V 

11 t.l fl11'U1~ flel'U bb 'U'U-:J1'W'U~'Uth -:JVleM'Ll1 4 
~ 

l 11l1~th::ll~R L~v;v~n1-;tlfot11~,,,,i~J1 4 i'U 2 zj~,j1Ji,;',i~J1,nv ll11lJU.UULll'!l~ 8 / 18 

1i,;'L,j'Ui,;',i~J1,nv LLa::i,;',i~J1v1iy~ !l11lJLLUULll'!l~ 9 / 18 

2 ~1'Uiv'!J'Ui~ r.u~m1.11'Ull11lJU.\J\J,;v~ll1L~lJ tl1::~,,,el~'11L~lJ'r'i;vlJ'l~nu Lvl~vLO'r'l1::i,;',i~J11l11lJU.\JU1v1u 

"i::uu1vlvl1U.ll~l'1')1~ ~ll1LLl'1::Lll~lJLl'l1.;Lll1v.;L~lJa1~i1~v11;11l11lJU.\J\J "il:\J\J~v'11~ ll1Lifo \J1~~1'U J1L'r'ill11'U 

3 ~11Jim1v1Jin1mn'r'i;vlJ,itlmru Lll1EJt71"iimnu Lti~EJ'Utl"i::~ ,~nu i,;'ei~J1 Lv!U ll11lJU.\J\J 

4 L,J1::~,i~J1L'r'ill11'U ii1v1foL~'U~el J1~ '11LaEJ .,,;,llJ~1'UL,J1::~'U L~v~ll1~~'1'!JllOJ'l11l11lJU.\J\J;1.i1LU'U 

5 

6 

7 

8 

~11Jtlm::L'ilv~r.u~'!l'U11l1 40 x 40 'l!lJ. ll~LavJ1L'r'lll11'U (tlvi'uLll1EJL'l!ti'Un11) 
" 'U " " 

,11J~m::Li5v,~'U'llUll1fl'U~'U '!l'U11l1 60 x 60 'l!lJ (~vi'UL!l1EJL'l!~'Ut711) 

~1'U~ll1~,a1~;1~v11;11v1u (cotto ,american standard) .,,;tllle)tlmrua1~i1~v1~1u.a::neintl1u.uunll1v1~v1.i'v11tJm 

~1~v1.Y,foul1l'111l:'t!1EJ'r'i;tllJvlal'111~1L(1Ulll'111::'ll1EJU.\J\Jnll1 ( cotto , american standard) 

~v1.Y,01nu.r.~~'UUlll'111::t1EJL'l!"i1ijn 

15 L~m,11nl'1Cl1'U~nvl'1;1~'1LL'lll1;ellJ1i.J;,EJv11'11"il'1Cl1'U~'!l1~LfiEJ~ ;fo;1~;v~1'llFl11lJ"i::lTm::1~ 

L'Ut71"i'!J'UEJ1EJ1ll,JU.ll::t71"ivi1~1'U1"1i,;'llni.J"inL<ltll:L'Vltl:: vl~mnll1Fl11lJL3EJ'vl1EJU.ntl11'11"i;1~L~EJ~ 

;~;1Ln!l1Fl11lJLaEJ'vl1EJ Lll1 1 -fi'ULL;, ;~u;,~;v~fo~ll1'1ltl\JU.'1::vi1n11'1itJlJU.'l!lJU.;1'!J 

1i,;'ijl'1111'r'iL'vlijtl'UL~lJ'Vln,J-;::n11 

16. &vVl1t71"iU~\JUi~,,,v~t11Lll~,JL~EJ\J;vEJU.;, ;~u;,~;v,vi1Fl11lJlll:el11l1ll(l1'U~nell'1;1, 

u.~::\J~L10J'!l1,LREJ,~LfiEJ'l'!ltl,fl\Jt71"invl'1;1,flf,d ti,;'L~EJ\J;vEJl'11EJ,1lJ~~,i::vi1m"i~~lJ<l\J~1'U1; 

9 Ll'l1.;Lll1tl5 Flll<l. ;1'U\J'U~Vl\J;1EJLLn"iUll1ai1 ~ll1~,m::,1mrnv1ilva1,;1~vl~1'!J'U11l11"~tlEJff)1 lx3 lJ l,l.~'UL'vl~'!Jv\JL~~tlEJ 

1 o ,11J1::uu 1 vlvl1u.l'1,ll11, L~'U 1 vlvl1v11lJLLuu Lll1EJL~'UL'U~tl;vEJl'11EJ 1 vl ll11lJlJ1m~11J,1'U 1 vlvl1 Lnull1EJ 'tvlL~lJvi't'l!,11J 

11 ,,'U~ll1.t~J,L.,,ll11'Ul.l.~'UlllJ151l1\Jtl51l1 6 lJlJ. LFl"i,LFI~, :n.iu # o.4o lJ .,,;tllJvi,J1.,L~u 

12 ,1'U'V113 J1L'r'ill11'U a v::Fl~lin 'llU!l1;1'U r.JU, a tl::Fl~lin 'llUll1fi~L,1 all1lT'U \J1'UU"i::~ 

13. L'Ut71"iU~\JU1~,;,i,tl1LU'U,;v,t11'1l1EJ v!fY, ~,'!Jel, ~,i::,11mL'l!L'Ut71"intlll;1~1l11lJ~"i::tj111'U"i1EJt71"i ;v,'U1lJ1 

ti,;'imu~lJ~1'U\L<ll:FIOJl:n"i"ilJt71"ill1"i1'1t71"i;1~ tl\llm L3EJnv'U ~,'1::l'11lJ1"i'1L'!l,1'U1; 

14. ifo;,,;,i~vi1nTi1'imj1LL\J\Jvl~el"i11.ln1'iL,;L'!11l,J~~vllJ!l1neJ'Ull,ijtlvi1t71"itl~utl1,,;el~tl1 

;,1u,'!11hv1~,iijm1lJ~ll1'r'i<l11l111l1 1 LfiEJ'lfl\J~Ul.l.\J\Jvl~el"i1EJt71"iU"i::ntl\Jl.l.\J\J vl~tl '!ltl'!lel~h11l11 

1,;u.;~LL<1::vi1F111lJL'!l1L'11l1n<l,fl'U1',1L~EJ\J;tlEJnv'Ull,ifovi1n11ntll'1;1~ uiva~i'.imi1n1-intll'1;1,u.;, 

,i::; v~vi1 m-iri eil'1;1,v11lJ~i.Ju. uuv1~,i-i1vn11tl1:: n,iu,11J,11JLll~'1L~EJU;tlEJ 1 '!l,1'U 1.;v11lJ1v1~tl-i::ll,R 

l.l.<ll:L1'11 ;1Liiv1,Jcyv11L~tl,l.l.\J\Jl.l.<ll:'l1EJt71'ltl"i::n,iuu.uu.i1'U'l'Utltln"iruL!l1 1 L'UJ11EJv!a'~ ,J::'U1lJ1LU'U 

;tJ,;-1, .t~L~v'U1'!111l1 11"1; ~tJ111;1.1tJlJfot1Jiuu.uu v1~tJ11vn11i.J-i::ntJu~,v1lJ!l1LLi1 

,r 

i "ii-:Jb ~~'WiJ'Vll916'l1'Vl~1'W~Siru 
q 

(;)o~16'l1~1 Q l,l. '\.J'\.Ji.J~'Ui.J1~V1e:l-!lJ1if'IJ 2'Vl,l'wn,:;/m!JEJ'IJ'!l1EJ 

u.«:::«1'\JLe:J'\Jni.J'a:::.s~i-i"i!''IJ 2ii'1~'Vle:JW1'1Jm!JEJ'IJ'!l1EJ 
1~1n~~51 I /\, ~~'W\,\, 'U'U 

~ 'lmn'>1 <y-J..,:j-, 'IJ1EJ/'1(;1~~n~ l:'i~"l'ti Fl'v-ln 34966 1'\J-v\ ~~Fl1'W'IJ6 2561 

eJo 'v;jo/16:Wruo/16'1 'o:lo 'W'°1"a'U:J:W 7 3170 

IAl~o 'U~: ~(;)'W~1"a"aru ~~ 4604 : ~~ 
• 

~1(;1'a1<'l1'\J 1 (;l,l - 7 / 18 
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'Vlflti 
'II 

(9lo'°'116'lltl1 flo °v';j'Yl5~(V'fl6'l ~o 9.JA'il'U:J~ 7 317 0 
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4-chem ical bolt d ia 20 m m 
.----+--+-----, B 
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pipe d ia 60.5 x 4 m m (5.6 kg/m) 
p ipe dia 165.2 x 4.5 mm (17 .8 kg/m) 

0 
, ,.,..._-+------ pipe dia 165.2 x 4 .5 mm (17.8 kg/m ) 

"'+----- plate 250 x 250 x 15 mm 

plate thk 1 0 m m 

pipe dia 165.2 x 4 .5 mm (17.8 kg/m ) 

plate 250 x 250 x 15 mm 

plate thick 1 0 mm 

r-
C) 

4-chemical bolt d ia 20 m m 

utJ1tJ u 

.. 
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plate thick 1 0 mm 

B 

utJ1tJ n 

plate thick 1 0 mm 

pipe d ia 165.2 x 4.5 mm (17 .8 kg/m) 
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