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1.Luminous flux
2.Lumen
3.Luminous efficiency
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1.Luminous intensity
2.Candle

3. Iluminance

4. Lux

5.Luminance
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1. Maintenance factor
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1. Coefficient of utilization
2. General lighting

3.Task lighting

4. Supplementary lighting
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1. White warm
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1. Neutral white
2" Day light
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1. Monochromatic
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1.Leakage transformer
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1. Luminaries

2. Ornamental

3. Functional

4. Indoor luminaries

5. Outdoor luminaries and floodlights
6. Enclosed
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1. Cell type instruments
2. Light sensitive
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1. Single luminaire



898, Li8 Gy Ly i (2]32] 5 o508 A Olasuiio

el s &y o alaly Sl o e )3 (g S Lawgie Sl ¢
E, =2 Y-Y)

uslaglys 3ass N oS

bl 5 by, Oad 50500l -Y-Y-Y
Aoy 2590 IS db )3 wl gy ©ab @pSoll eSS 5 mdge aages alidg)  odlizal plSia
358 ol pie oanliie B> a5 o 5l iso b S asmio )3 595 4 wlas Johe plaw 4 3945 0313,1,8 (6956 4 1L (g pSo5l)

b ble b (gdg0e ¢ 28] Cunl (S iS5y cpl 08
29z V=Y Jado ailine Jodo 50 Wb el

bl o glidgy Oun g md o3l Cud :V-Y Joua

(s Uudg y o
i abls Olasuive ) ) o), aio
S5 aats GU1as 5l elas ) JS ke )
;i (kb b o908 ogos s
(koSS s090)
V- xSl
Y- sl
Y—
-
O—

S i 1> (6 5051l -Y-Y

Eae 2lds) 9 j9y s9 85 L e I ol dali S 55 g ole I Lulpd 3 b (Sanss s b))
25 )5 de g 0)00 Ay 558 eimed 9 ALBl 395 (oole Sl 3 b (eSS 5 (dge ages (2lidy) dpd ©)9e

2 b &S (sl 390 50 9 pll gy )0 b K8 (e )l odlitnl 3)90 gy pln &5 (olaw )3 (Sands ) (b))
Sy Sppo 5ol plej 53 0 3 brr 5 gy o IS & oy 3 b g

D )3 5 295 dag WyS e )8 w49 SR plp 53 &S ol BLBI lajlens b Jlges 4 il GBI S 5500 5
C i illae Jods 53 il pbgl o 9 CBLA - Jlsie slacusdas 1> (65u505l0l 00,5 250 Jado ;3 Sun aelS’ (5,50l

1. General lighting
2.Task lighting
3. Supplementary lighting



il leisojl 5 Lol oy Juas

s 3 (650511 b VY Jpn

(A GF) Sahis 5 S 3

i CJ““’ Vb a3 %0 é‘)>

i CJ““’ sYbarp Y. » é‘)>

i CJ““’ Yl 30 » é‘)>

e YL i

l.mé)% O «hiw

gl S ygbre b b lend (Y

gz 90 O sled YL
iz o 50 )l
S

Lo oty
)8 pbsl Joxe
S Joxe 4 odpns (slad
B e (il lad

10 o > (SNSD (i

B gblas o ‘jw” Iy S50l -£-Y

el sS4 gl m g Sl o b (S ausly 4 093 (p3ee IS 4 ug ol ple g Gy dbge
235 Jols (plidy) CutsS (e 45 3985
.))5 u)y\o )J) Slaladl .).:l.: )Jl.sm 9 4\.]9?71,0 » uJL...u9) oA LS)"‘fO)L‘\" )I u,u.u
.ﬁﬁwwmsjdlbw\{cbm}w.hb Lh21)> ( ..... 9)94.§l9) cg’)L) )Lh&b} W9W9w))) -
kel cua gl spSojlul -
il 4 b o gabas g oY (g g 4l daly i S badgly Cusdge el -
oY ) Clebw olasd cud g s -
D9 plool Lgs (o Cundg 1 Wb (6 pSojlul weluel clgn @l sl s 4. gon Cundg cd -
s pSojlul alin 55 45She Hle 585 Ll s Lb (o (e s 2 e b (oSl e 5 Shee oo il o4 -
Pl o 1y oY S gw 5yt gl sl oslainl floj bias a5 Cub plSin 1> jelate g a3 )5 a5 13 S iogud

1. Poles



95y Ui Loy (2 ldy) s 21j2] g 008 Slasuio £y

3o3lnl T ela e,y 13 can¥l (399 3Wy LU (cladss clacwY d)g0 45 39 o (6 pSojll acwY den LIS

g

i ploul a6 uSojlul 1 51 us g 15,5 51,8 (oole I8 Ll s 13 b aiiS” IS cslups J8las 1b lacwY oyl

Ol b (o So5lul slaws il anily |y p5Y cumbge yd (6,8 Cubl wdg 0,dlS WL (g pSojluil )3 b, IS 4 pregid
Al a3l osel Cawd 4y 1 Slo g e LB b alie LlE 45 yiiny slas ,uSojlul a8 asl ol a8

sl wld &5 Lobril uisen aias alw (g S0l @9\0.\3),5 S9y &S 29 Ll ud 4 Wb (g pSojlul K

il ylogid 5l 93 (B Hu8 4 wb Wb 4 (S,

1. Receptor



9w Sl Joad! § giwd
b g ) o (51040




> Jlss

2 T
@D e @
_7

& omoorepeyman.ir




o 2 iy ) paanans (6,145 g i (g Jorllygisd — 0, g Jua

doddo

A dalgd &l oy (lidgy i 3 (gloyed (cyd3l 9 ()0d55 0955 fuad plys

o908 (Sdpogi -V-£

Dp5,18 55 e 5 laaso g bl (oldy) w5l 5yl p0 00 >

Lgd e L Celw Ar e dgis o Cowyeld slacweY -

3980 dpog ML Celo Vo bl 5l ailiay (o)lpo s loj e 45T (Syg0d lidy oge )b slaceY 3)50y0 -
.JJ}MJ OA)?” 5)‘.§ L.A.Clwu Y¥ooo .)9.}3- )'l u aS

29 plol gl (4 gu 31 ey Sl iy 5Lid g g 5LideS made laceY (A -

sl 905 Elpr ol sla ol god &y angi gl slaonind T bil ohu aglin | )5 slais callaiy -

g 7SI il 53 Gl B 4 g 51 B Yoems b jag) 9 Sl ST (lasS sy Jio Elya (Sl st -
5355 pylie (Sutdly o3le  Suslioly iU 55k plyeyo |y Ll Ioaome sl s jlpn 51 g 239 on polie oS
Hlogs 5o ole Vo U5 (m (gilopglio cpl 298 (659l Jlé S o ]

355 )5 ailale ¢ Saan slaadsl 3y90 Sl Sluwwli j) Liso olgie 4 Ll 51 olidyy Gluwl -

by g plao (o1ldyy phuaw (512455 -Y-£

229 o0 ol 32§ (S ALd 93 &) ol (£)P4SS Sliles

gy s (6519455 Oglie puf Ollos —Y-Y-£

5 55ke SLbBl pl cp ptege 255 (o0 g0 pg3) lge ) Ladd g Cglitejd g0 4 Sllas jlog S (]
eUdg) 4385 a8l gla Al L o Jlasl o8, - il

03 5 El e joud o Jlse 5 Jodjl 4l 5 Cgune slagloll poni b 290~
odddodio sl (30l 5 prey o
u.g‘M9) W“ » d)‘b& ggm Quo.c“ _Y_Y_i

5 a55ke Slebl pl o poge 295 plol Cglite job 4 5 (i) dely b 1L Sllas jlog)S oyl

1. Optical
2. Specular reflector



95y Ui Loy (2 ldy) s 21j2] g 008 Slasuio £

w03 Ui piamepns J 8~ —Y—Y—£
(ol > ople sl (bl ey JUadl jlae g (e Cunglie pglie ST o) JLal s Corel S &
4 s Bl bl Gal3 YLl Joe (dogene b g ome) JUal maw @la b g (o) MBS S5 ) (e Cenglie

S9ro o) Jad slol g Ml 3 Loguas: kg plsl JucSh Juab ya ) () (0] 457 9,5 (o0 Ao 2988 pludl ] 3L

g oY Largni —Y-Y-V-£

23,8 o0 Pl V= Wy s g 4 gl )8

s cdle -Y-Y-Y-£

S a2 2 35500 s Elr £ 9 bame (SO liee et glgn g Gl laulyd 4 dagi b iy il loj gl
Sbghy cdla Sl wols sl el Wges S 33)5 (0 Sl JobeS Ela cola sy ploj bl yide Lae
2350 Gl pj ©ygo 4 dbge 5 plae 2L,
oS bole VY 03l (ST b sble —call
slo VA VY thauwgio [ SdgT b bl —os
olo Y¥ 1 VA 108 Sl b sblie —0
olo ¥ LYY b Sw)b b plg 5ol Sogl b gble —c

23,5 phl 55 (o518 gladyly COllss & Cuns gl COL aBgeyd &S 395 0 dnogs
S Sl el S5, -E-Y-Y-£
i Sloj slooygd ) oS cusl 23 ol (ol o man 5 g3 claarl B 9 (53555 5l apS sl s

P S8 3 Sl o) w4 55l Sloj ols pogad s gd plaBl (gil5 (slaly (55K 4 s

33)5 dwalyo Sl ptl Gned (6w 5l 598)Li8 (slacuny



£y &0 9 prlio

AN N B~ W DN -

7.
8.

9

&>l g Bl

. High- pressure mercury vapour lamps, IEC 60188.

. Low- pressure sodium vapour lamps, IEC 60192,

. High- pressure sodium vapour lamps, IEC 60662.

. Ballasts for low- pressure sodium vapour lamps, IEC 60959.

. Ballasts for high- pressure sodium vapour lamps, IEC 60262.

. "Street lighting manual", prepared by the street and highway lighting task force, EDISON ELECTRIC
INSTITUTE, Third edition, 1988.

Rood lighting, BS 5489.

Luminaires, IEC 60598-2.

. Electrical engineering handbook, Siemens Aktiengesellschaft, 1981.

10. Degrees of protection of enclosure for low- voltage switchgear and controlgear, IEC 60947-1.

1

1. Terrell croft, American Electricians hanbook, Tenth edition, 1981.
SSwme g gxio slaslailo (S maw 4ol ol 31kl VY
AYVE olosd ((0) 38 Glaios 35 30 et st —j8 Olalllan 09,5 1048 (gl «pilee (i) 3kl AY
WYY oS s 138 il e oy, (wtige N
WEY (] s o2 5 ¢ Slslomo g (2l daga ()8 (2lidy; O
o (s34 dome utite il (b libyy Cluslxe 5 g NF
W one (ol sladls e &l yio VY
439 g 4ol lojls VYo ojled o B Sl olyal g Loges (6 Slasuia NA
o S5 SLSJUE 5 b jodg VA
WYO 35,5 ¢ Jgame coghS WY/Y e (cloguy 3,llinl FFY Als qoiiin Juad ¢ Slamal 5 Jlesslo (3 Slaseie Y-



> Jlss

2 T
@D e @
_7

& omoorepeyman.ir







> Jlss

2 T
@D e @
_7

& omoorepeyman.ir




SN2 g (o908 (O Olasuiw
S99 LS sy by




> Jlss

2 T
@D e @
_7

& omoorepeyman.ir




Ao 0‘9.2.6

¥ B Sy o cdle g (S -Y
b S e 9 jo 0 S (8 Slasulie Y




> Jlss

2 T
@D e @
_7

& omoorepeyman.ir




WS -9

CLalll gilae il (2lidy) phu 2300 Gidsy 1) (558)Li8 (Slacuny (2lidsy & bayye CLIH 08 Clasis ol
23,5 (b pj slod kel Glpg o8]

alie el (S Sl Slagals ¢ Lglaislo (gly S lastio 1 54554 o)l IEC 3l
oy e 1 5 FW-A )Y ol IEC 3 ,llisl

S SI Sl (gl g Slasetio 1 5+5VF 6 )louis TEC 5 sl

g ¥V b 5y pdaw sl PVC ole b LIS lastin : £+YYY 6yl TEC 3 sl
g ¥O- VD« b 51y pdaw (sl (Sitodl iS5y b paw liasidio : 5+ V¥ oylas TEC 3,1kl
ozl (S0 i8Il Sl : £4Y5F 05l TEC 3 sl

gl : 500 oyl IEC 3 ,luli

Ciiawyisls slopeY Slaseiio : 5+ AV 6 kot TEC 55kl

iy o ;B (sleweY Slastio : 5455 o)l IEC 3l

JLid s o )b slepeY Slaseiio : 5+ VA 6 kot TEC 5 sl

i oS o 510 (sloweY Slastio 1 54 VAY ol TEC 3l

b (1) Joao b silles sl o (b caa al cleMbl 0o )3 blod sl oo 35 djliilinl opl aalie olod

BB Py, 8 calw g 2 Y

9 Gy dboge 3 sl g by 2B el S5 4y g iy 4 Jio g 45,8 plonl (596 4 Gl 2l Al
25l oo LB elouo 5l ooliz

$)Lid sla s b oad J S glaygSIis b sl oo Gy plre g pSuSgm dbgme )3 (glkasl 5 (oole oLy, J 8
W35 s ol mjgi shl ) g dbogome dy (639)9 1 (S S lelo )3 Wb (6)Lid (gla i 35S plos]

o y55lo ygiunil 5 « Sl jlo (glaghli (g39as golas 5 oy o ) (2ldy) Glie diO LIS &S LuS gl (gl dxie
233)5 Jloyl joliie (gl Gl o Siud 038 g L ygiST)

23,5 blod gy 25l 53 bais)lpenl 5 e cund (sl g sl 438 518 ) dta o uyen Ll 5 45T Slacany 5
A5l polia @l Blie )3 g 039 by (WS b g 0dd (5 S0 posisegl iz I tanbie kel 408

ITT oldsy mjs lgil Vb Slasil el b g anl) 4 (nlie CSgw (0l 098 bbbl iz Bale b (laalio GooY S g
S b alie o Lisk s Sy b 1 TEC 5 bl T

Ol 45 358 Vol £l 015)le 5 41 (61595 4 g 13k 00 (6 S 450 postiagl] s 5 (abie (S LIS 95 0y lSS 0
g il 45398 (sl ) Vb liabl b calio Ji8 S5 aluogs (tnloo (55 S5y 595 0y9] el |y 5o JalS (0,55L



S (Gl (i) s (1 p2] 5 (o908 (L Slasude <

TEC 55l gllae sl 3,05 (IPX3) ¥ cdblis asys ol 5l syl 35g) 0 ) 4 3151 slalias lidg, 5 45 ol
Jol o8y Bigis o JoSis 3,5 0 )3 13, 93 sl Jid a4 a5 TP G g3 5l cbilis ds p> Baiad lis o5)e £-0YA o)los
ol Ely B> 4 O b 5,5 i )3 cbilis dryd Sl pod o5 5 L 53,5 blhs o cblis a2 Sl

il calio OO slachin )85 sbagla Jle job 4 ik cuslie il £ sl b Elp E5

Sl 1y sl aily (5555 1l )3 (LS canglio bl slj cugh) b sladons )3 5 plee )3 o3l 3)90 slaglz
S (o 2l (53)93 Sl el 13 len (139 gk ye Djgo )3 45 )13 352y Igm )3 3,595 weuSTied e (slokijon
Db L iSey L b ol 5y (5095 5l cblis jglaie 4 oo idlipe l9n (oyme 3 & Elr (5518 (slagand 4
Lgd 03y gy cuwlio

Al ol (5l g e pskiate & el Sl oty Yl ISl &S LBl (g6 4 Wl Sl 5 plee i) slaaly
5 0k il o315 3V b 5 b LaolSass o ks dasl,

il el le el sl oo cauoVL

bl MM e (55,5 )3 0 30 B 09 o jUid o polS” Jliza 5 olya 0 b on Jline 5 docio

ol U e 3 8 gl Bl bama 511 (6595 i alS 5 398 4l 008 (5,50 postnngl] | slion hon e
ataion 515 Sy s ol sl glaie ay S i ShelS” elios 53 33 1y (S U e aliisn g
molio kb Gl Gl o Kol abl azdly (ab Ji5 Cobl Gl & g 050 adl SV Oygar alige Shgy e
25 (S 7SI s 4 (599 s 31 0V )5 3955 o 5o ©pg0 4y oS L,

g odlisol gslio yily | uslise (o 9 5 LISy g 4 Jlasl Sge sanol can

Cop a8 nbl glassS 4 b o Sldsy pims Olodl adS g o o3laiw] d3Lisd § pumds duxs jl &S (63)lg0 I e
Al (S s S omd (3 51> 4 (L5 00D crdie 9 ol slagorle o VLT )il

JB )il s oy OVl 5 o lapuw Y Lall &5 00,8 cual 55 4 sl o (Slidg) i Olgdl S
L5 Lo S5 (il 4 (3l 5 Ml oyt

JoSe (Sl

ljome 9 Jaiwe Sl I (sl gl ol g odlitul JoSo (Sludg) 53 oalitnl (b i (539400 2las
WWigd 4%

DB9elS 9 gy > St Jas (8)5 020l (SWl) 2535 (Bgals g (pdg) Juwgd dalyy (b JoSo Slidgy sagl
(28l @S BB (mlige S8 BT 5 ol ()8

S el ]y Jgane (SUdg) YOL dga )3 (W) s (gl oo JoSto Ly,

P9 ual Cumg Saghl ity g (ol ol Jobo )3 o giloshunsl i S35 (b oo JoSo (Slidy) slole

23)5 JooSS g gmge «6)li S sl (@ gkl b nlioo ()1 Slidy) plos



S o 3 oS 8 Sl Y

iyl plaie ©ygo & anly o 3500 pll Sy i Sl 3 (S 9y 2 b 30 3 4 (Sl (gl S o
Ngd g gy oaidnl slaled jI YL Slaled 5 (Sl Slodo b sl cod brpuw paicrod bl GBLSI glyls 5 wbl asdly
A5b e Jlre Jg5 e sl 4 (Bl (ol I edlaz]

asly dlol ol Lsmm Bl g 1SS by wles o b Jlos b dlg) a5 sl o9 5l g amugd 1l )y, sladly clacuw
SASb Yeeom i g From )l peS Wl e adlols il

o e gLl g diwd g 45 il ale Sleile p3 il e S GIYeem Gy clagg 9 VY eom auldS cons glis))
Dous 48,5 Jlai 3 YVYecm

Al e Jlasl 4 jaome (b oo oy 4lS

L;L“—“’?) 2 4..3))[5 4 L;l.:ow é.L:JM csz Ll é)).o/wcul.w ) u.l>|.) L;’l“‘“’ﬁ) Sluwls LngW éL:.u C.‘a..u O)‘_\J‘ JB‘»
lagrle glaio gaw A3l it iy ytoiho 52 ol VIO 51l ol 5o ol S 5 a8 oo ¥ 5l b5 (26
A3l S Yomm® jl als by 55 a3kl 39

j) mlm plsl &S (63)lg0 50 Leis lidl gl | ealaiwl .SL PVC canile b Jotae SO gg 5l Wb aid) IS 4 (slaouu
Dy dalgs sl wil i JSlistwl job 4y (iS paw (slaciond

Al s Ll de gac bghs  LiS e s

ol Jo 2 ¥ Slidgy @ljlie o 5Ly cdl jloxe Jlade yiSTas

S )8 M Sy 3 e (Bl 3l g (5 O jB) Jlae S 4 borje slasola

2,5 oalazuwl

52 Lol ojgy sl e S (Sglym 5 SlS  Slomsid bulyis & (St (PVC b (63Y33) Libono (slaely) 5l oo
g odlawl (638 dlgl Il A3 clalad b .cwl jlee ()8 slaciowd (b 1ais PVC sladly) jlooliiw! Jb

A3l jlme g (o3l glad S e 1) 5B (ol b go W9y 00 I 4 LY Juog g glad (sl & SlandS



S Litd (o iy s 2] 5 o908 (A Oladuilo

(FUsby i Slaseidn g (0l 3lio) (Slidy iamens : (1) ot

o Slasuis sy T a3,
I Fldy g Sl )
Y- 59 dogpn oy o | V)
¥ oS 299k pgiunsl 5 Sl L v
ye oSy s yund (glodl> -3
AAR oSy S99 2 L
Ve 059 (e Ve b) Jla> ) &)
Y- oS Jyus @bl 5=\
v oS9 NN V=)
Ve o5 Shdpabl [ A
Yo- oS sl bl a-)
AR oSy PLC b1 Yem)
¥ oS &bl o ARE
Voo oS B0 S g VY=Y
e oS9 sohkal Sl =)
=) Pldg) (b s yes v
) S ISy s s |V
v
) b S capd s [ ¥
5
e SRS o pd v-y
Sl 0 1S _pSixio ¥y
iy (o 5l oY g9 o=y
Veom )Y &y 1 opo8) oY o0 sy
Yoo el oY yor JBlas v-Y
osmngll SB35 5 lgpas (Sl > ey A-Y
1 Gy, (2Ib sy v
S Pl oY ggi V=Y
O y-Y
25888y b Sy, sixio CUore gl Sl g &l 50 \-y-y
5 Sl yoe SJUE 4 eome
0sd ¢S a50) posengl] S b slagl spbatl | y-v-y
25 0By e 4 jeome Sy slaél JyiS 661 oges (slptomd Yoy-y
29 503 CellB L oy JysS bl sla bl F-y-v
Slze> sloys859 wmo9e Sy, b=y=¥




v 0______________Ji

(FUndg s s Slaseudio g (SU 13lo) (SUlg ) i t () Jo

3 Slasule 21y T a3,
QxS ae (S RS Oleb] £
Yy el 5 S5 o, Ska wslizo 5l \-¥
ol YA Sdgy llie 56y 13 s mesSle Y-¥
N- g sitns (63,Skas ol 3 Y-
+Ve 9V yA Syl )3 pakiane 39 40 poid pou Sl ¥-¥
A oy s Sl o-¥
v ety sio o o1 1535 slb LS glaio pdaus o}l Jilas =
NI PNCR IR v-f
2 e &S (glojlus (g5 Al &g dbgoe Sl V-v-¥
Sl s o

By e g Libls Slusy, y-v-¥




95yl gy iy it 22 9 0908 Sluatio

((FUabyy e 85 (15 (38 OLEMD) (Sludy ) whamas : (IT) Jgi

335 JuoSS Slggnley &ilyl b 53
o Oladuiie 2y e e
g, ol O3 s Lmi Ll g WL Lbosjhe )
I Fldy goba Jolas :
L5 dbogoma (e gedaw =Y
5 sleysiudl g Gl [ ¥y
59 Skl B
L5 8929 ¥y
53 (e Ve b) sl &)l o=y
L5 Jrs bl -
L5y M )l v=y
L5y SPUSIN N B
L5 sl gbl A
L5 PLC b1 V¥
L5 ) Caand -y
L5 PR CT \WY-Y
L5 sl Sl wey
@) Ghdgy (A sy ¥
SIS s | Y
S -y
oS uSiato v-¥
by Sl -y
dres| NH
P o cblis a3 v-¥-v
- o i) | vty
o Yl uai gl y-r-¥
Yy | o¥Y
L oY jos | Fo¥y
<ly p o s I
Ol qupe [ AYY
gl olas | Aty




9 Jol

(Ul e 205 (15 (38 OLMD]) (Sldy ) whowmen : (IT) Jg

33,5 JaoSS dlpain 1)1 o 43
& Olasuin asly T Gy,
uhol 9 L?")‘w") dl!bo.)l? ujl"‘w9) oy
L:bél)g &9 \=-0-Y
Jio gl i gl | Y-o-v
%uo\f &9 Y-0-Y
C;‘s » L)A9J u.a\/ u.{za))l: ¥—o-Y

oIy pe b-o-¥
L&wél)% Slass s—0-Y
o557 g oy gilepgiansl 5 )bl JoSlo Sl 7=y
élg £ \=5-Y
Y &9 Y-y

RSN B S

el g VYo (gl ladl (Sldg, £
ge ey ¥
oY gy v-¥
cuai gl v-¥
S, clogla slis ¥-f
sbas (Sl °
g ey V-0
1P Ely cblis vy Y-0
o Er cual gl v-o
<y 3 oed) oY g9 ¥-0
oY a3l -0
s 5 gl alols 50
Slaghs JS (Sldy, 5l 1
Joogd o, \
e |
FRETA Y-V

LSS oaas [ ¥y




> Jlss

2 T
@D e @
_7

& omoorepeyman.ir




Technical Specification of
Lighting Systems




> Jlss

2 T
@D e @
_7

& omoorepeyman.ir




CONTENTS

DESCRIPTION

2- Outdoor Lighting Design and Construction ............cecceeereevienenieeneneenenennens

3- Switch, socket and wiring specification



> Jlss

2 T
@D e @
_7

& omoorepeyman.ir




3 General- Design and Construction

1- General

This specification covers the requirements of the substation lighting. The lighting system shall be
designed in accordance with the requirements of the latest edition of following standards:

IEC 60669: Switches for house hold and similar fixed electrical installations

IEC 60617-8,11: Graphical symbols for diagrams

IEC 60614: Conduits for electrical installations

IEC 60627: PVC insulated cables of rated voltage up to and including 450/750 V

IEC 60245: Rubber insulated cables of rated voltage up to and including 450/750 V

IEC 60364: Electrical installations of buildings

IEC 60598: Luminaries

IEC 60081: Tubular fluorescent lamps for general lighting service

IEC 60662: High pressure sodium vapor lamps

IEC 60188: High pressure mercury vapor lamps

IEC 60192: Low pressure sodium vapor lamps

All references of these listed standards shall also be applied. Basic deign data shall be as indicated in
Table(I).

2- Outdoor Lighting Design and Construction

The design of the general area lighting shall be such as to permit personnel to move about freely and
safely in the substation at night without portable lamp.

Control of switchyard and access road lighting both normal and emergency, shall be by push-button
controlled contactors. Push- buttons shall be installed in the control building, at entrances to switchyard
and at the main distribution board.

The isolux curves shall be provided and submitted to the engineer showing the illumination levels on the
ground surface and on the vertical surfaces of the marshalling kiosks, transformers, reactors, etc.

In HV substations which are equipped with CCTV, slope and roughness of the ground must be considered
in lighting system design.

All the lighting fixtures shall be of die-cast aluminum and low brightness and of tropical design.

Lamp socket shall be porcelain enclosed. It shall permit I, IT and III IES types of distribution with the
same refractors be obtained easy and with high adaptability.

The refractor holder- door shall be Aluminum die- cast, hinged to the housing in such a manner
that allowing easy removal of complete assembly. The refractor shall be securely held by means
of a proper latch.
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Luminaries which are used in free spaces, shall have a degree of protection of at least 3 (IPX3).
According to IEC 60529, indicating sign of degree of protection consists of two digits followed
by two alphabets "IP". First digit clarifies degree of protection against dusts and second digits
describe degree of protection against water drop coming in to luminaries.

Luminary type must be suitable for ceiling conditions, for example luminaries which are
intended for inside work must be suitable for suspended ceilings.

Luminaries used in street lighting and in high humidity weather conditions shall have enough
withstand against corrosion, because corrosive gases like SO, exist in air and they cause
corrosive effects in long duration exposure to high humidity condition.

All metallic parts of luminaries exposed to the air must be painted or be plated with appropriate
surface layer.

Street and fence lighting bases must be in such a way that climbing for maintenance and
overhaul be possible.

Bases, frames and supports must be made of galvanized steel.

The ballast shall be constant power type.

The terminal board shall be molded plastic with clamp- type pressure terminal to accommodate
4mm? wire.

The hood baffle shall be die-cast aluminum completely isolating the optical system from the
surrounding atmosphere and shall separate the electrical component in the housing. It shall be
hinged and latch-operated to permit easy inspection of the electrical component in the housing.
The hood- baffle shall be equipped with a breathing filter that will effectively filter out dirt and
particle- size contaminants from the optical system.

A gasket shall provide a positive seal between the hood baffle and the refractor.

Every lighting fitting shall be installed so that the connections between the fixture conductors
and the branch circuit conductors may be inspected without disconnecting any part of the wiring,
unless a plug and receptacle are used.

Lighting fixtures shall be installed so that the branch circuit wiring connections and the earthing
connections will be accessible for inspection without removing the fixture supports.

Lead lighting

A limited number of luminaries shall be used as lead lighting and shall feed by a separate, independent
circuit.

Lead lighting shall be switched on and off by photo cells (With possible overriding of photo-cell action
from the control room).

Lead lighting shall give an illumination level approximately 25% of the normal levels.

Lead lighting shall be installed near transformers along the central road and beside station service boards.
The outdoor lighting system shall be complete with distribution boards, frames, push-buttons, switches,
etc.
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3- Switch, socket and wiring specification

All electrical wiring on or within a lighting fitting shall be neatly arranged without excess wiring, shall
not be exposed to mechanical injury and shall not be subjected to temperatures above temperatures which
approved.

Usage of protective conductor instead of neutral conductor is not permissible.

Fastenings of pipes which are installed on the surface must be of two screws and must not permit pipes to
contact with walls or ceiling and provide a 6 mm distance for them, distance between fastenings must not
be less than 40 cm and more than 100 cm.

Installation height of switches must be 110 cm, and installation height of sockets must be 30 cm from
floor. In places such as kitchen and wash room, wall- plug installation height must be 110 cm.

All wall- plugs must be equipped with earth connection.

Minimum cross section of indoor lighting system wires must be 1.5 mm?”. Also cross section of outdoor
lighting system wires must not be less than 4 mm” and current density in these wires must not exceed
2.5A/mm’.

Wires which are utilized in wiring must be of solid conductor type with PVC insulation. Utilization of
stranded conductors is only permissible in cases which some parts of wiring are exceptionally difficult to
perform.

Dc and ac wiring routes must be separated.

Maximum allowed voltage drop in lighting circuits is 3%.

Conductors which are related to specific circuit (phases, neutral and protective conductors) shall be
placed in one sheath.

Utilization of hoses is not permissible and only in special situations, usage of metallic flexible conduits
are allowed limitedly.

Utilization of conduits (such as steel or PVC pipe) depends on chemical, mechanical and biological
characteristics of project site soil. However utilization of PVC conduits is allowed only in outdoor wiring.
In indoor wiring, steel conduits must be used.

Switches which are used for lamp turning on and off must be on phase conductor, switching is not
permissible on neutral conductor.

Connection and branches must be performed with bolted terminal.
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Table (I): Schedule lighting system
(Ratings and characteristics of lighting system)
ITEM DESCRIPTION TECHNICAL Particular
1 Min. Horizontal illumination level
1.1 Switchyard of ground level Lux 20
1.2 Transformer area Lux 40
1.3 Access roads Lux 20
1.4 Main entrance Lux 110
1.5 Outside of fence (10 m) Lux 10
1.6 Control room Lux 350
1.7 Cable gallery Lux 200
1.8 Diesel generator room Lux 100
1.9 Battery room Lux 250
1.10 PLC room Lux 300
1.11 Office Lux 400
1.12 Internal switchgear Lux 100
1.13 Emergency lighting Lux 50
2 Outdoor Lighting design factors
2.1 Minimum overall uniformity factor 1
3
2.2 Minimum longitudinal uniformity factor 1
6
2.3 Maintenance factor 0.6
2.4 Reflector Cut off
2.5 Type of lamp High pressure sodium
2.6 Lamp efficiency Ln/W 100-120
2.7 Min. lamp life hr 20000
2.8 Type of lighting fixture Aluminum- weather & dust proof
flood light
3 Indoor lighting design factors
3.1 Lamp type Fluorescent
3.2 Lighting fixture type
32.1 Diesel room and warehouse Outside work, industrial flood
type fixture or reflector equipped
with warm air crossing channel
322 Battery room Die- cast aluminum frame
luminaries
323 General parts of control room Flood type luminaries equipped
with light reflecting blades
324 Control room panels Light- concentrating luminaries
3.2.5 Local lighting Spot light projectors
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Table (I): Schedule lighting system
(Ratings and characteristics of lighting system)

ITEM DESCRIPTION TECHNICAL Particular
4 Power supply and electrical data
4.1 Operating voltage, a.c. single phase A% 220
4.2 Max. a.c. voltage variation in the lighting o 1
circuit B
4.3 Operating d.c. nominal voltage A" 110
4.4 1\/.Iax.. d.c. voltage variation in the lighting o 110, -15
circuit
4.5 Min. power factor 0.9
4.6 Min. conductor size of buried cables mm 16
4.7 Position of ballasts:
4.7.1 Switchyard lighting Separate on the same structure
4.7.2 Streets & fence lighting Built — in
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Table (IT): Schedule lighting system
Guaranteed technical information of "lighting system"
(to be supplied with tender)
ITEM DESCRIPTION TECHNICAL Particular
1 Manufacturers, catalogues and
designations of the main lighting
equipment
2 Minimum horizontal illumination level
2.1 Switch yard at ground level Lux
2.2 Transformer area Lux
2.3 Access roads Lux
2.4 Main entrance Lux
2.5 Out side of fence (10 m) Lux
2.6 Control room Lux
2.7 Cool gallery Lux
2.8 Diesel generator room Lux
2.9 Battery room Lux
2.10 PLC room Lux
2.11 Office Lux
2.12 Internal switchgear Lux
2.13 Emergency lighting Lux
3 Outdoor lighting design factors
3.1 Uniformity factor
3.2 Maintenance factor
33 Reflector
34 Switchyard lighting
3.4.1 Type of fixture
342 Protection level of fitting 1P
343 Fixture mounting height m
344 Ballast mounting height m
345 Type of lamp
34.6 Lamp life hr
34.7 Lamp efficiency Ln/W
34.8 Power factor

349

Number of fixtures




Table (II): Schedule lighting system

General- Design and Construction

Guaranteed technical information of "lighting system"

(to be supplied with tender)

ITEM DESCRIPTION TECHNICAL Particular
3.5 Access and main road lighting
3.5.1 Type of fixtures
3.5.2 Fixture mounting height m
353 Type of lamp
3.5.4 Lamp efficiency Lm/w
3.55 Power factor
3.5.6 Number of fixtures
16 Complementary light near transformers and
reactors
3.6.1 Type of fixture
3.6.2 Fixture mounting height m
3.6.3 Type of lamp
3.6.4 Number of fixtures
4 110 V dc emergency lighting
4.1 Type of lighting fixture
4.2 Type of lamp
4.3 Mounted locations
4.4 Number of lighting fixtures
5 Fence lighting
5.1 Type of fixture
5.2 Protection level of fitting 1P
53 Fitting mounting height m
5.4 Type of lamp
5.5 Lamp efficiency Lm/w
5.6 Pole distance from fence
6 Total lighting load
7 Photocell relay
7.1 Type
7.2 Auxiliary voltage
7.3 Number of contacts
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