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1. INTRODUCTION




1.

INTRODUCTION:

The purpose of the lighting is to serve the needs of
persons.

Quality of illumination implies that all luminances are
designed to contribute favorably to visual performance,
visual.comfort, ease of seeing and safety for specific
visual task involved.

Glare, diffusion, direction; shadows, uniformity, color,
luminance and lumenance ratios have significant effects
of visibility & should be considered during lighting
design




2. BASIC DEFINITIONS




2.1. WHAT IS LIGHT?

Light is the medium through which we can recognize
the world surrounding us

In physical words: Light is a kind of electromagnetic
radiation that consists of ripples or waves that are
propagated in an omnipresent. electric and magnetic
field, and travelling:away from its ‘source uniformly in all

directions, unless intercepted.

Transverse wave

Waves vibrate perpendicular to the direction of travel.




2.2. NATURE OF LIGHT

Various forms of incandescent bodies are the source of
light, and the light emitted by such bodies depend upon
its temperature.

As the temperature increases the wavelength of the
radiated energy becomes smaller and smaller and
enters into the range of the wavelength of light.

The wavelength which can produce-the sensation of

light-varies from - 380nm to 780nm




White light emitted by the sun consists of a mixture of various
wavelengths in the visible spectrum:

Red 630 - 780 nm
Orange 600 - 630 nm

Yellow 565 - 600 nm
> 4 IR a_nd_ UV
Green 500 - 565 nm radiation

Blue 435 - 500 nm
Violet 380 -435 nm




2.3. THE FOUR BASIC LIGHTIN
QUANTITIES

\8/ luminous flux
/ \

illuminance _
luminance
luminous intensity




2.3.1. luminous flux :

The amount of light radiated per second by a light source

Unit: lumen (Im) symbol : (P)




2.3.2. luminous Intensity :

The amount of light radiated by a light source in a given
direction

Unit: candela (cd) or (lumen/steradian)




2.3.3. llluminance:

The amount of light falling on a unit of surface

Unit: lux (lux=Im/m2) symbol : (E)

llluminance is independent of the direction from which the
luminous flux reaches the surface




2.3.4. luminance:

The amount of light radiated by a unit of apparent surface
In a given direction

Unit: candela per m2 (cd/m2) symbol.: (L)




2.4. LAMP EFFICACY OR LUMINOUS
EFFECACY:

Luminous efficacy (Im/W) = Luminous flux

Electric power dissipated

LAMP APPROX. LUMENS
PER WATT

Candle (Lumunous Efficiency Equivalent) 0.1

O1l lamp (Luminous Efficiency Equivalent) 3

o0-Watt Coiled Coil Tuangsten Filament

100-Watt Coiled Coil Tungsten Filament

40-Watt Fluorescent Lamp

125-Watt Mercury Vapor Lamp

250-Watt Mercury Vapor Lamp

A400-Watt Mercury Vapor Lamp

1000-Watt Mercury Vapor Lamp
400-Watt Metal Halide Lamp
1000-Watt Metal Halide Lamp

150-Watt High Pressure Sodivum Lamp

400-Watt High Pressure Sodium Lamp

1000-Watt High Pressure Sodium Lamp

180-Watt Low Pressure Sodium Lamp




2.5. LIGHT LAWS:
2.5.1. INVERSE SQUARE LAW :

lllumination is inversely proportional to the square of the
distance between the source & the surface
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2.5.2. COSINE LAW OF INCIDENCE :

lllumination is proportional to the cosine of the angle of
Incidence

EaCos (0)

Lambert's Cosine Law




So, form the previous two laws we will find that :

E=E

Cos (©)

max

E=1Cos3(©0)
h2

hence,

where -
E : Hlumination at any point
| : luminous'intensity of a given source
h : the vertical distance between source & surface
© : the angle of incidence




2.6. CO-EFFECIENT OF UTILIZATION (C.U.):

It is the ratio of the lumen actually received by the
working plan to the total lumens emitted by the source
CU.=0

o emitted by the source

2.7. MAINTENANCE FACTOR (M.F.):

The effective candle power of all-lamps due to
accumulation-of - dust or.dirt:on the:lamps globes,
reflectors, walls & ceiling is taken into account by
including the-maintenance factor.

received by the working plan

M.F. = L.L.D.( Lumen Lamp Deprecation ) x L.D.D (
Lumen Dirt Deprecation )

MF ~ 0.8 for indoor lighting

MF ~ 0.6 — 0.7 for outdoor lighting




3. LIGHTING SOURCES &

SCHEMES




3.1. LIGHTING SOURCES :

There are three (3) basic types of light sources used today;
iIncandescent, fluorescent and high-intensity discharge lamps.

3.1.1 INCANDESCENT LAMPS :




- Incandescent lamps produce light by electrically heating
high-resistance tungsten filaments to intense brightness.

- Overall efficacy ranges from about 15 to 23 lumens per watt.

- Lamp life ranges from 750 to 1000 hours for standard general
purpose lamps.

- It is Important that incandescent
lamps. conform:-to the supply
voltage a change of only
a few volts seriously affects
both life and light output.

- Incandescent lamps emit
the majority of the energy
in the red and infrared area 700

Wavelength in nm




- Deferent types of incandescent lamps:




3.1.2. FLUORESCENT LAMPS:

- Fluorescent lamps produce light by establishing an arc
between two (2) electrodes in an atmosphere of very low
pressure mercury vapor in a chamber (the glass tube).

This low pressure discharge produces Ultraviolet radiation at
wave lengths which excite crystals of phosphor (the white
powder) lining the tube wall. The fluorescent phosphor powder
convert the ultraviolet energy into visible (light).energy.

ultraviolet
Ilght radiation

@\\\\\\\\\\Il////

fluorescent mercury electrons

powder atom




- Efficiency ranges from about 45 to 80 lumens per watt.

- Rated life ranges from about 7500 hours to 30,000 hours

- Lamp performance is influenced by the character of the
ballast and luminaire, line voltage, ambient temperature,
burning hours per start and air movement.

T12

TLD =T8

TL5 v ‘ ROHS

PL-L

PL-S/PL-C/PL-T

PLE-C/PLE-T




- Control gear for fluorescent lamps




3.1.3. HIGH INTENSITY DISCGARGE LAMPS :

- High-intensity electrical discharge lamps produce light when a
high pressure arc is passed through a gas vapor

Visible light
discharge tube

Heat development &

excitation of colliding atom Electromagnetic radiation

-Three (3) types of lamps are of the high-intensity discharge
type; mercury, metal halide and high-pressure sodium.




3.1.3.1 MERCURY LAMPS:

- The early mercury vapor lamps emitted a
characteristically blue-green color of light, which was
practical only for industrial areas, street lighting, and
general outdoor applications where color quality of the light
was not too important.

- General lighting mercury lamps are now available in
wattages from 50 10 1000 watts

- Typical efficiencies range-from 30 to 63 lumens per watt,
not including ballast powerloss.

- "Clear" mercury lamps produce light rich in yellow and
green tones but almost entirely.lacking in red. Phosphor
coated lamps provide improved color and have been
popular.




- TYPES OF MERCURY VAPOUR LAMPS :




3.1.3.2. METAL HALIDE LAMPS:

- This lamp employs iodides of sodium, thallium and

Indium, in addition to mercury, and results in a lamp design,
which generates more than 50% more light than mercury
lamps, and with a much better color quality.

- Metal halide lamps.are similar in construction to mercury
lamps. - They differ.in that the.arc tube contains various
metal halides in addition to mercury.

- They are available with either clear or' phosphor coated
bulbs from 175 to 1500 W.

- Present efficiencies range from 70 to 125 lumens per
watt, not including ballast power loss




-Compared to a clear mercury lamps, the metal halide
additives improve the efficiency and color. Further color
Improvement is achieved with phosphor coatings

- Types of metal halide lamps :




3.1.3.3. HIGH PRESSURE SODUIM

LAMPS:

- The high pressure sodium lamp has the highest light
producing efficiency of any commercial source of white
light.

- High pressure sodium lamps produce light by electricity
passing through sodium vapor.

- They are presently available in sizes of 50-to 1000 .W.

- Typical initial efficiencies are:about twice that of mercury
vapor: from 80 to 140 lumens per watt, not including-ballast
power |oss.

-The color of light produced by this lamp is golden white.




- Types of high pressure sodium lamps :




3.2. LIGHTING SCHEMES :

Direct Semi-direct General diffuse

V'S
0
uo ‘

Direct-indirect Semi-indirect

40-60% 60-90%
40-60% 10-40%




4. LIGHTING LUMENAIRS IN OIL

& GAS FIELD. & LIGHTNG
INTSALLTION DETAILS




What is a luminaire :
It is a complete lighting unit with the following functions:

Contains lamps

Contains gear

Supply.energy to lamp(s)
Distribute light

Withstand ambient conditions
Permit safe/ easy installation

Permit safe/ easy maintenance




A luminaire may be classified by its application to :
- Outdoor applications

lLocal‘lighting




Street lighting
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Area lighting




- Indoor applications




Also luminaire may be classified by its method of mounting :

1. Ceiling mounted fixture :
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2. Pendent mounted fixture :
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3. Bracket mounted fixture :
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4. Platform mounted fixture :




4. Platform mounted fixture, Cont. :
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5. Ground mounted fixture, Cont. :
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6. Flood lighting fixture :




6. Flood lighting fixture, Cont. :
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8. Convenience outlet, Cont. :
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5. LIGHTING SYSTEM DESIGN




nghtmg system design steps .

1. Project analysis:
- Read project lighting specification
- project plot plan analysis
- Model viewing
. Lamp selection

. Luminaire selection

. Determination.of number of fixtures by lighting software

. Implementation of the number-& types of luminairesin a layout

6. Appling lighting distribution criteria to determine the no. of circuits & the
feeding cable size

7. Add the distribution information in the layout

In this section we will discuss steps no. 4 & 5'in details while steps no. 6 & 7 will be
discussed in the next section




4. Determination of number of fixtures by lighting
software :

In our calculations we will use the chalmlite software

Getting started

e Chalmlite version 4.04
Lighting design software
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| nkerior estimatar
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Stainless Steel

Exit .

Help
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' L zoroll aLgE back. neEsk
Chalrlite & Chalmit Lighting &




CHALMLITE SOFTWARE

Working Environment
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CHALMLITE SOFTWARE

Indoor Calculation
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CHALMLITE SOFTWARE

Indoor Calculation
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CHALMLITE SOFTWARE

Outdoor Calculation
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CHALMLITE SOFTWARE

Luminaire Selection
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CHALMLITE SOFTWARE

Luminaire Selection
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CHALMLITE SOFTWARE

Luminaire Selection
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CHALMLITE SOFTWARE

Luminaire Selection
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CHALMLITE SOFTWARE
Flood Light Method
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CHALMLITE SOFTWARE
Flood Light Method
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“hoose from menu bar above Looking Daown




CHALMLITE SOFTWARE
Flood Light Method

B — )

Current menu hisrarchy: IMDUSTRIAL

Choose From menu bar above

S44I/070/HSE/N
S44I/7070/HS
S54I7150/H5
85417150/ ME/H
BE4T/Z50/MS
BE4ATFEEO0MESN
SE4T 250/ ME

8E4T 400/ MESH
854T 400/ ME
2E4TIFEOD/TH
2E4T,400 /M
24T 400/ ME/H

FLOODLIGHTS
800 SERIES

70 SO0N-T ASYMMETRIC NARROW EEAM P.I. Z& DEG. SAFE AREA
7O SO0M-T ASYMMETRIC WIDE EEAM P.I. Z4 DEG. SAFE AREA
SON-T ASYMMETRIC WIDE EEAM P.I. Z1 DEG. SAFE AREA
SON-T ASYMMETRIC MNARROW EEAM P.I. 30 DEG. SAFE AREA
S0N-T ASYMMETRIC WIDE EEAM P.I. 71 DEG. SAFE AREA
S0N-T ASYMMETRIC MARROW BEAM P_I. 30 DEG. SAFE AREL
M/HALIDE-T ASTMMETRIC WIDE EEAM P_T F4 DEG. SAFE ARERD

S0 ASTMMETRIC MARROW BEAM P_I. 20 DEG. SAFE AREL
M/HALIDE-T ASYMMETRIC WIDE EEAM P_.I. 74 DEG. SAFE AREA
T/H ASYMMETRIC WIDE EEAM P.I. £1 DEC. SAFE ADER

S0N-T ASYMMETDRIC WIDE EEAM P.I. 15 DEZ. SAFE ADREA
S0N-T ASYMMETDRIC NADROW BEAM DP.I. 15 DEG. ZAFE ADREL

Cancel Broweze for file

Looking Dawn

Reflectance caloulations are OFF

35[0 EI TR @ 757 an




CHALMLITE SOFTWARE
Flood light method

Green | The currently-selecled'Daramelers for thiz beam type are:
“rellove D escrip854 400w SOM-T ASYMMETRIC WIDE BEAM P 21 DEG. SAFE
AREA

. Cyan Cat.Ref.: 8541/400/M5 Lumens: 48000  MF: 0.8
MNOT ROTATED

Dazhed pellow

Choose floodlight

Rotate/Unrotate beam

Examine/print polar curves

- Cancel

Help

Cat.Ref. 2541 /40005
254 400w SOM-T ASYMMETRIC WIDE BEAM P.I. 21 DEG. SAFE AREA

Iritial LUMEMNS per lamp

rd aintenance Factor [MF]

Cancel

“hoose from menu bar above Looking Dawn

2% e ©) DA 730




CHALMLITE SOFTWARE
Grid Definition

File Setup Snap | Target Grid Luminaires Wiew CAD  Room calcs  Obstruckions  Inkerior  Help
=l -3 I|m| ~|OJ3 A QS8
i idual points from grid Mew x-z grid =

Delete poinks From inside a polygon e w-z grid
Replace individual Deleted grid points
Replace points from inside a polygon
Delete grid
Define light meter positions

Calculated walues anly
Contours only

Values and contours
Contours and grid points
Grid paints anly

Set contour levels
3D wiew

Inquire details

1
Gnd Spacing =)

Grid Spacing [¥]

Grid Height [£]

Mate that, by default, harizontal iluminance will be

computed on this target grid.  1F pou wizh to change
to zomething other than hoizontal lluminance, wou
may do o by selecting the menu chaoice: Defing Light Meter Positions

Cancel

Choose from menu bar above Looking Down Reflectance calculations are OFF

<352 [O] 4 @) L% Wl 7:46 A




CHALMLITE SOFTWARE
Grid Definition

opposite limik of grid: Looking Dawn
Mrstan oo = a1 e IEFESEEE U, B 2 Microsort PowerPaint .| *3% Chalmlite For Win32 -... A okl : AR <) 1% (O] (@ COW® Bl 7:50 4
et S e




CHALMLITE SOFTWARE
Grid Definition

File Setup Snap Target Grid Luminaires  View CAD  Room calcs  Obstructions  Interior  Help

D H «l=|rv|a BER 0 =d& oo 3= Ao 3A &&

D |+ (06D | 2

s
Ielfoer [Belloen 362 | 4 32| A (Bed e |Bed e

Looking Dawn

Toe<suem® 447 FM




CHALMLITE SOFTWARE

Results Presentation

HlationyCooler pipe rat

L

Murnber of lurinaires used: 2 Min | Awvg | MidA | Max
1o 43 235 144

Floodlights

Line colour
and pattern

D |+ (06D | 2

Cat.Ref. PRGI/236/B]

Wiew/edit details Wiew/edit details

tounting Height = 2.5m

s
Ielfoer [Belloen 362 | 4 32| A (Bed e |Bed e

—

Looking Dawn Reflectance calculations are OFf

fciye ™ 4i51FM




CHALMLITE SOFTWARE

Calculation Report

Cr\Documents and Settings\elel2T75\Desktop\lightinghem ] MEasL-tfoolar pipe rackCOOLERIRLTE

KILLARK

388 Hillingt Road A division of Hubbell (HEF)
Elasgow G52 4BL Scotland Chalmlite Version 4.04
Tele: +44(0) 141 882 5555 Hov 2007

02-04-08
COOLER PLTF 1 Seala 1: 900
3228-200
EMATHRNEX
M. SALRMA

HCRIZONTAL LUX




CHALMLITE SOFTWARE

Calculation Report

GET/LUMINATRE SUMMARY

PROTECTA 236 T8 BI-PIN GRF. BODY Ex n ATEX 3
Cat.Ref. PRGN/236/B: Lumens per lamp= 3350.
Meunting b= 2.35m

shnbor Luminaires= 52 Mumbar Locations= 52

=1

Total Whmber Iuminaires=
LUMINATRE LOCATIONS AMD ORIEWTATION ANGLES
IX,¥,2) LOCATION ANGLES
T z TILT CANT ALIMUTH STATUS
0.0 0 180.0 o
[

e N T I T T T I T s e e T

seo

=

=




5. Implementation of the number & types of luminaires
In a layout :

In this step the calculated luminaires number & types in the previous
step will be presented in the layout .

Contents of the lighting layout:

. Reference drawings

. Notes

. Legend

. Fixture identification number

. Panel identification number

. Scale bar

. Selected area plot plan

. Fixtures & sockets distribution
. lighting details if needed

1
2
3
4
)
6
-
8
)




LIGHTING LAYOUT
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LIGHTING LAYOUT
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0. LIGHTIGN CIRCUITS

DISTRIBUTION CRITIRIA




IMPORTANT INFORMATION :

1. Normal lighting circuits should be separated from
Emergency lighting circuits

2. Normal lighting circuits & Emergency lighting circuits may
be fed from 1ph or 3ph circuits

3. Street lighting, Flood lighting & high mast lighting should
be fed form 3ph circuits

4. Normally; lighting circuits breaker rating.is 20A for 1ph &
3ph ct.

5. Don’t load the breaker with more‘than 80% of its rating

6. Don’t use the max loading capacity of the breaker

/. Follow the required distribution philosophy in the
specification

8. For sockets, no more than 6 socket per circuit




LIGHTING CIRCUITS DISTRIBUTION STEPS :

1. Count all types of lighting fixtures (Normal, Emergency &
flood)

2. Determine the max no. of fixture per circuit

3. Keep a spare in the loading capacity of the breaker

4. Apply the distribution philosophy for the selected area

5.-Try to equalize the loads between the 3phases

6. Size the.circuit cable based on the circuit length & the
voltage drop

7. Size the conduit based on the calculated cable size

8. Implement your data on the layout to get what we call
detailed lighting layout




Detailed Lighting layout
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Detailed Lighting layout
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/: PANEL SCHEDULE




WHAT IS PANEL SCHEDULE?

Panel schedule is a data arrangement captured from the
detailed lighting layout

FROM
REF . DWG.

T SWITCH

TRANSFOAMER =
ASEVA. 2081200 IPH NS AW G0NE
AC1 10KA. NEMA ?

PAMEL MNUMBER: i e T _NP__.
SERVICE: 1
LOCATION: -

EMCLOSLRE

FIXTURES

FIMTURES L SERY NG
auaNT. WCCAD 100 T . | 2 ARREA GUANT.

EARTHING BUS

| TOTALS FHASE PHASE S | PHASE T TOTAL |

| warrs |




PANEL SCHEDULE STEPS:

1. Determine the type of the panel (indoor lighting, outdoor
lighting, power )

2. Get the number of circuits determined in the previous
section

3. Provide 10% . spare of the used: circuits

4. Provide 10% space of-the used circuits

5. Determine the nature .of the feeding supply during the
emergency cases (for lighting panel)

If Diesel Generator. =——Se separate emergency bus bars
if Back up Batteries =————se pilot wire

6. Arrange your data the schedule keeping balancing
between phases in your mind




PANEL SCHEDULE STEPS, Cont. :

7. Size the dry type transformer based on the calculated
total power

8. Size both the primary side & secondary side cable based
on the transformer rating

9. Size the main breaker-based on the transformer rating

10. Fill-any.other missing data in the-drawing




Dry Type Transformer sizing :

1. Get the transformer connected load from panel schedule
in (KVA)

2. Determine the demand factor ( = 100% )

3. Determine the demand load in (KVA)

Demand load . =Tr..Connected load:/ Demand factor

4. Determine the percentage of spare.capacity. (= 20%)

5. Determine the spare capacity in (KVA)

Spare capacity = 20% * Demand load (KVA)

6. Determine the transformer load factor (= 0.8)




er sizin

/. Determine the min transformer capacity (KVA)

Tr. Load factor

Min Tr. Capacity = Demand load + spare capacity

8. Determine the nearest upper standard transformer rating
(KVA)

Standard: Rating of Dr

Type. Transformer :

Full Cap. Taps Dimensions (Inches) Dimensions (mm) Frame | Wiring | Weathershield | Style
FCAN |FCBN H W D H [W |D D1agtam | Catalog [ Price | Mumber
UMEET | Mumber | US. &
MZ0 Volts
2 — 2@-5% | EFT | 118 1238 | 151516 | 2516 116 | 240 | 408 | 211 5z | FR201 | 7oa Irvel cor- —| vasGaToaN T 1,245,
& Z@-5% | EFT | 118 1578 | 1612 a7 | 165 | 40z | 413 | 281 75 | FRz00 | 7oa Outdecor YagGzaTosM 3 1535,
& H@E2.5% | H@-2.5% | EFT | 118 1578 | 1612 a7 | 165 | 40z | 413 | 281 75 | FRzo0 | 72B —| YasDzaTosN 1 1,535
a — Z@5% | EFT | 118 1572 | 1612 a7/e | 168 | 402 | 418 | 281 75 | FR102 | 704 Irvel cor- YagGzaTooN T 2,120
2 A@-25% | EPFT | 118 1578 | 1612 a7z | 185 | 40z | 413 | 284 24 | FR102 | 5024 Outdecor YagJzaToaM 3 2,120,
8 @2 5% | H@-2.5% | EFT | 118 1578 | 1612 a7 | 185 | 40z | 413 | 281 24 | FR102 | 72B —| YasDzaTosN 1 2,120,
15 — Z@5% | EFT | 118 17-38 | 20 10-9416| 275 | 441 | sos | 267 | 125 | FReS FOoh Irvel cor- YasGzaT15N T 2 560
15 A@-25% | EPFT | 118 17-z8 | 20 10-9416| 275 | 441 | sos | 267 | 125 | FReS BOEA, Outdecor YagJzaT15M 3 2560
15 @2 5% | H@-2.5% | EFT | 118 17-38 | 20 10-8M16| 275 | 441 | sos | 267 | 125 | FRS5 2B —| YasDzaTIsN 1 2 BEO
20 2@+2.5% | 4@-25% | EFT | 118 2652 | 25-14 1230 | az2 | &76 | &= | 224 | 181 | FRzaz | a4 Irvel cor- YasMzaT20M 5,060
45 2@w2.5% | A@-25% | EFT | 118 2e5E | 2812 145 | 7zo | &6 | 715 | 272 | 227 | FRza4 | saa Outdecor — | YasM28T45N 5220
75 H@E@+2.5% | A@-2.5% | EFT | 118 az-1E | 30-1/4 15-6@ | 1275 | 814 | 788 | 287 | s80 | FR245 | maa —| Y4sM28T75M 2 &850
15 2@+2.5% | 4@-25% | OT-2 | 150 30 2018 141 | 186 | 835 | 511 | 258 24 | FRzoz | 280B wWsa1 424, V48M2ET 15 1,840,
20 2@w2.5% | A@-25% | DT-2 | 180 30 2018 14-1e | =zzo | Fez | B11 | 288 | 104 | FRe10A | 280B wsa1 424, | V4sM2ET30 2 ATE.
375 | 2@E+2.5% | a@-25% | DT-3 | 180 30 20-1/8 1a-z@m | 310 | Fe2 | B11 | 284 | 140 | FR12A | 280B wWs31 424, | V4BM2ETATK 2 20,
45 2@+2.5% | 4@-25% | OT-2 | 150 30 2018 1a4-z@ | =210 | Fe2 | 511 | 284 | 140 | FRe12A | 220 wWsa1 424, V48M2ET45 2,015
50 2@w2.5% | A@-25% | DT-2 | 180 39-14 | 26-1/2 1212 | a4s0 | 295 | esz | 4m6 | 212 | FR:M2E | 280B wWsaz 424, | V4sM2ETS0 4200
75 H@E+2.5% | AF-25% | OT-3 | 180 39-14 | 2618 12-1m | 480 | 295 | &8z | 4m6 | 218 | FR314B | 280B Wsa3 424. | V4BM2ETTS 4,250
1125 | z2@+2.5% | 4@-25% | DT-= | 150 39-14 | 2612 1918 | 600 | 295 | @63 | 486 | 272 | FRe1SE | 280 wWsaz 424, VasMzeT12 5,170
150 2@w2.5% | A@-25% | DT-2 | 180 an1z | 28 23 g7o | 1120 | 710 | =24 | 295 | FRe16E | 2e0B wWs1g 424, | V4sM2ET49 7750
225 H@E+2.5% | AF-25% | OT-3 | 180 5514 | 31-14 | 2414 | 1200 | 1427 | T80 | 816 | B45 | FR®17 | 27BA WS4 a70. | V4aM2ET 22 11,320
200 2@+2.5% | 4@-25% | OT-2 | 150 5712 | 2614 | 2214 | 1710 [ 1480 | 821 | =17 | 776 | FReza | 278A wWsa7 a70. | VasMzsTaa 12,7501
500 2@w2.5% | A@-25% | DT-2 | 180 75 aaaz | @6 za00 | 1905 | 1120 | 914 | 1082 | FR219 | 2784 WS35 1,645, | VasMzeTss5G 23,000
750 H@E+2.5% | A@-25% | OT-3 | 180 75 aaz | @6 zaoo0 | 1906 | 1130 | 914 | 1315 | FRS20 | 2784 WS35 1,645, | V48MZETTTF 36,260
1000 NE+2.5% | WE-3.5% | DT-2 150 (a=] G 45 4350 1727 1625 114z 1972 | 3 LE L4 —| WaaWzaT11G = G2 440,
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PAMEL NUMBER: LFOO

SERWICE:

0.38,/0.234V 30HZ 75KNVA

FIXTURE
QUANT,

LOAD

{18L=3701)
02,005

PLAN DRAWRG: 2386-5000-E0-E-32-5203

LOCATION: ON RACK AT P3-8

LOAD

FIXTURE
QLIANT,

NORMAL LTG. INSDE WATER TREETMENT SHELTER
[18L-3701)
,02,05,04

SFARE (MORMAL)

MORMAL LTG. UKDER RACKS FROW PI-1 TO P1-2
& PI-1 TO PI-8, ON IV=4701 & AT 1TK-2702
M.02.05,04,05,06,07,08

NORMAL LTG. UNDER RACKS FROM P1-1 TO P1-9
& P31 10 P38, 04 IW=4701 & AT 1TH—2702
01,02,03,04,05,06,07

SPARE (NORMAL)

SPARE (MORMAL)

SPARE (HORMAL)

SPARE (NORMAL)

SPARE (NORMAL)

SPARE (NORMAL)

01,04

SPARE (MORMAL)

HIGH WAST LTG.

EAST OF 18L-7206 02,05

03,06

SIREET LTG

01,04,07,10,13,18 STREET LTE.

SOUTH WEST &
02,05,0811,14,17 SAUTH OF FLTLRE

03,06,00,12,15,18 ASLUMITS 3 & 4

01,04,07,10,13,16,19,22

WEST & SOUTH | 02,05,06,11,1417.20,23
OF AREA. 504 003,05,00,12,15,15,21,.24

TOTAL

SPARE (NORMAL)

LOAD

SPARE (EMERGENCY)

EARTHING BUS

LOAD

SPARE (EMERGENCY)

EMERGENCY LTG. UINDER RACKS FROM P1-1 TO P1=§
& P3-1 TO P38, ON I¥=4701 & AT 1TK=2702
H,02,03,04,05,06,07,08,09

SPARE (EMERGENCY)

SPARE (EMERGENCT)

TOTAL

1320

EMERGENCY LTG, MSIDE WATER TREETMENT
SHELTER {18L-370
0203

1265

1320

TOTAL

215983




Schematic Diagram of the Photo Cell
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Single Line Diagram of Distribution Panel
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Deferent Types of Distribution panels

Outdoor Panels
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Deferent Types of Distribution panels

Indoor Panels




Deferent Types of Dry Type Transformers :

Dry-Type Transformer Family







