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This project examines the Eleotrical services Design of

Elecirival sen

n,( -~ \‘,A sy of HECOE

vices design entails the prodection of a su

ABRTRACT

a woposed Hotel

dard elecirical format with g

sewtes, equipment and faciisdes provided in the schemz, on papar prioy

w the start of actual construction work, The factors that were considered during the

design include safety

» swonomy, comfort of the clent in selecting and placement of

equipment. The number of luminaries in each room depends on the required Hlumingtion

LA

and other factors such as maeisienance factor and wilization factor. T ungsten and

Huoreseent lamps where ¢ ommonly used becanse of thelr econnmic value in tenms of life

span and cost, T

overfoading an

*

Phe loads were properly balanced in the Distribution boards to aveid

<

it fire outbwenks. The fttings were properly placed in accordance to 1EE

-m

reguintion and accessibil ity 1o the client.
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CHAPTER ONE

INTRODUCTION

The increasing demand on the gvailable inadequate generated power i Migeria has raised

s

Therefore there i3 an wgent need 10 increase the amount of generated electric

bed

% OIS COncern.
power as well as indolze in proper planning so that the inoreasing load demand can be met
slectricity iz pot well utilived or designed H can fead 1o fire outbreaks resnlting io the lose of Hves
and properties. Thergfore proper planning cosures the safory of & bailding as well g5 s
oecupants, The planning of elecirichy in buildings is what s often reforred o 85 elecirical

serviges design.

Electrival services design eniails the prodaction of 3 standard electricnl formar with o
clear view of accossories, equipment and facilities provided in the scheme, oa paper prior o the

start of actual construction work, In electrizal services dosign the concept formulation is based

by

sy
N

on thooghts, ideas and goals that are gathered from the design brizf with rospect o the functional
and site requirerment o a unique parametsr based o appreciation, experience not leaving ow

sl

critevig. {1}

)u@\x
e
@
o

The focus of this profect shall be the electrical services design of 2 hotell A how

o

rinstitation which provides varions services such as lodging, meals, laundry oe for

1
H

Both traveling and the public alibe for Hrancial revard, Proper electrical ser

Cconcerned with the provision of mility and envirormental comfort for the occupants of the

structure as well as safety and economy for the clients.

fadt




The electrical design includes the design of power distribution system, lightning svetem

as well 23 energy saving. Proper lightening is necessary for the purpose of iumination, display
aned smbience, safety and secerity. This study necessitates the provision of lightening o meet
various requirements and alse to provide an understanding of the wvarlous lghtening tocls

avathable which are responsible for proper visual environment, Energy saving of the elsetric

power shall be put into cousideration,

i3 AIMS AND ORIECTIVES

e

. o lears how electrical wiring information is conveyed 1o the electrician,

2
i
3
o~
w2
o
L4
-
&
Foen
=
e
o]

> familiarity with working drawings and specifications, elecirical symbols and

drawing notation used i standard.

3. To esplain how the electrical services design of a hotel will be safe, convenient and

scomnomitcal o the client and environment.

o

(.

Yo develop fammllarity with safety, maintaipability and dorabily in eletrical services

desion,

12 PROJIECT MOTIVATION

The mnotivation behind this projoct s 10 rise up o the need of quality elecirival servives

gers, lechnolngical advancoment in the field as weldl a5 strict adbsrence 1o IR

reguiations so g5 to ensure safery of human lives and propertivs,




SOOPE OF STUDY
This project shall be Hmited o the complete electrical services desi i of 3 hotel, The
design will include power distribuation, cabling, Hghtening for the purpose of haminstion, energy

saving, eio. The proposed botel to be electrically serviced has four Boors {ground, firt, second

and third floors) with the foll owing: off

ices, stores, Kitchen, restaurans, bar, about 126 G TOOmS,

Chaptor one covers the intraduction, chamer two involves the Htergture review and the

3 o

theoretioal background, chapter three in the theory of designs, chapter four s the desiy

-

implementation and costing, finally chapter five contains the conclusion and recommendations,

14 PROBLEM BEFINITION AND METHODOLOGY:

This project work s an antempt &t the design of a vomplete elecirical service for a Hotel,

£ The development of the working drawing/site layout,

2. The power design,

3. The lighting design
4, Caleulation of the entire Joad from (23 & (33 above,

5. The cable design,




CHAPTERTWO
LITERATURE REVIEW

ieal Age was bom in 1881 when Thomas Edison invented the incandescent

famp. Porcelain wiring cleats were not used in the very early davs of house wiring, They simply

suung insulated-coverad wires along the walls using wooden knobs and blocks of wood io aitach

- the wires and ran them to the conter of the room to drop a Hght down from the ceiling, Houses

e i

ofien only had one Yight bull per room and only the imporant rooms had 2 neesd for CXPERSIVE
light bulbs. 1t was more of 2 novelty, Bleetdelty quickly caught one and prices of bultbs, wiring,
and eleciric power dropped allowing more and more people (o afford the tuxury of electiric lghy
Waonden cleats, knobs, Hight bulb holders, and other wooden electrical devices were 1w wely used

and ofien resulied In fires from the early use of electricity.

~

i otess than 10 years it beoame ebvious that electric power and lght bulbs were

sthing more than # fad. By 1891, the insurance companies refised 1o tolerate woodsy wiring
deviess because of the fhe bazard. Porcelain wiring devices had to be used o get insurance.

The produced a huge demand for porcelain wiring devices with several marfactur stfaring to

mest the demand. The Nations! Board of Fire Underwriters {fonnded the

o
o]
w

's‘«?i‘{fi"‘%
Laboratovies, Ing. (LY in 1894 1o formulate safety standards for the indusin v and in 1897, the

first National Electrical Code was published. {2}

Today, i this twenty-first century, more recent develnpments In technology shows groat

improvement in the lighting and power distribution of electricity in varions types of buildings.

b5

ﬂ~.:

4




Bloctrival service design follows siandards that guide the designer to ensure that the IEE

regulations are obeyed 10 ensire safery of Hves and properties

23 HISTORY QF STUDY

Mankind has made vse of Hght for theusands of vears. From the p primitive wse of fire o
i more sophisticated gan and electriv Halts that are more familiar 1o

5. Belore electricity was made avallable as a means of lighting one's home the most

5
" i

nethod was either by candielight or by gas, Al the lohts before electricity relied on g

flame, which caused problemss such as bad smells. ancomortabie heat, ding or the taking of
oxygen from the air. Elestrivity on the other hand opewed up new opporiunities {31

A roajor practical problem with the develomment of eleciric Highting was the need 1o find

a suttable source of electricity that was not expensive. Michael F sraday established the principle

eleciromagnetic indoction in 1831 which led eventually 1o electric generators that coald

produce electricity in large quantities gt a modest cost. On this discovery sclentists were ablie 1o

oxperimant with elecirieity and lghting [3).

> filament lamp was not invenied by one persou, improvements and experiments were

{?..

carried out by many. For instance. Joseph Swan and Thomas Edisons joint ¢fforts emalgamaies
i the Edison and Swan United Blectric Light Company Lid in 1883, I was ordy until the lae

i870s that a practical Jamp was created. By the end of the nineteenth oo ntury eleciric lghiing

asually meant are lamps for cudeor use and the flament lamp th ¢ preferred light for ndoors{3],

The intial spread of electricity in Brimin was slow and us 3 was 8o much more ex pensive than

¥

o i, 1t was not uniil ahout F911, when metal flament

gas the ordinary person could not atfo:

swops had been perfecied, that electric lighting became more widely available.

f.;
>




Even by the time of the First World War electric Highting was still enjoved by the rich

mimonity, B was only until the passing of the Eleciricity (Supply) Act of 1926 thas real DEOEICSS

was made o diswibation. This Agt ser up g Central Blectriclty Board with the poOwWer 1o

standardize the generation of elecy ricity, evenly distribute stations and o creste 2 natinnal zrid 1o

connert different sources of supply and extend them to the countryside |

Despite the slow start, sleciric fighting soon bevame very popular. Some of the more

aifiuent howscholds conld ant sven wait to benefls from the sdvaniaees of slecirie

o

had thew tnsislled before an elociric g bt station was present in thelr neighborhood, gnorance

bowever, prevailed as o how e tectrieity actually worked 25 they were 8o used fo gas and il

v

tanps, Signs, were placed alongside the fittngs 1o instruet users and 1o put their vinds af ease

sat the electric Hghts were in no way & spurious 1o their health 13],

<

By the 19305, electric Bubting was becom g nol only more affordable but more

i

fushionable within the home. Books wers published to refiect this tend and to advise the

diseerning hormeowner on how & s gt the best out of their lighting, 13

L% THEORETICAL BACKGROUND
220 ILLUMINATION AND LIGHTING SYSTEMS

Light is a form of energy which vadiztes from a source in & wavelomm. It s part of a

~

whole family of electromagnetic wave whose wave len il is the distunce between the peaks of
the wave energy. Matural Hoht from the sun or the artificial Bght from a tungsten famp has
beeome g very fmportant aspect of human existence. Lighting serves two main functions which

<

e
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sgrize objects as quickly as possible and in safficient details,

(i1} it helps us 1o seo our Surrow sdings clearly and # contribuies 1o making work places in

which we can work or take past in relevant and productive activities safe.

he importance of Heht to our svery day lfe connot be over looked as it phavs g viia

i productivity, [3]

A2 LAMP/LUMINARIES

are devices for oblaining Heht from sleetriciy on the other hand haminaries are

that contain the famp. The purposes of luminarios arer

AU

a. Connecting the lamyp to the electriciiv supp!

b, Controlling the Hgbt emitted by the famp

Prodecting the lamp from a has tile environment

d. Froviding 2 fixture of satisfactory appearance.
The intensity disuibution of Hght from a lunvinaries do cpendant o the shape/ desiyn of the
sinaries. There are varietizs of tamps available to the fighting designer, Since interior Hight ting

s camered on famp/ luminaries, the designer must appreciaie the kinds of lamp a1 bis

cgtegories namely - incandescent flument Ia an,

-Hght famp.

Conversely this project work shall Hmit fiself 1o the ncandescent las np and sHscharge

farnp based on the level of Hlumination negded {31

s




2220 INCANDESCENT-FILAMENT LAMPS

n meandescent filament famps Hght s prosduced by means of a filament of carbon,

mngsten, or other metals, heated by an electric qwrent, The flament ix designed so that i

reaches 2 temperature at which it generates Hyht suergy a5 well as heat en srgy, which means that

Cthe Blament glows or s Incandescont and hence the lamp iv calied gy incandescent one. The

{95}

eotor repdering guality or incandescent lamp emits at continuous spectrunt. Incandescent lamps

5 popularty used in homes and other areasy dus to is higher efficiency, Longer Hfe span,

o

b
mivial cost, flesibility in variety of sizes, types and wattage since many of the lumps are

inieschangeable, adjustment in light patiern and intensity are casily accomplished at any point in

2222 DESCHARGE LAMPS

Discharge lamps depend upon electric discharge v gases and metallic v

wy

pars. they
esurily have mach higher fuminous efficiencies them flament lmnps, upen 10/méw. the coler

ot the ight produced depends upon the type of gas or metllic vapor contained within the tube.

they are expensive as Corpared 1o the filament laraps and also a longer Gfe spani il

o
(Y]

COMMON LIGHTING TERMS

@

LAY LUMINGUS INTENSITY (3YMBOL 1 OR CANDLE POWER

This is a technioal term used in describing the strength of 3 source of Hght or an ihuminatin P

Csurface which emits fight in a given direction. The unit is vandels abbreviated as “Cd™

R

8




Where w = solid angle,

232 LUMINOUS FLUX (SYMBOL 83

o

& 13 g technical wrm for describing the amount of ] Heht emtited by a soures or received

e “

by a surface. It Is the Hght radiated oot per second from a ! vody in g form of luminous Heht

waves, It s a sort of powsr unit
s unit is the LUMENS (L

H k1
et A

s aind & be nwasured in the same units that is A in square metres and J In metres then

amount of Heht falling on A will be

3
@ = AV lumens {43

A, and d were unity then the amwen of Heht will be one fumen, That is one lumen i5 thy

fwrminous flux falling on unit area hemingted by a source with luminous intensity of one

L33 ILLUMINANCE Symbol E)

This 12 2 measwre of the concentration of the Helt falitng on a surface. it s the fow

=
density received on o surface or the luminous flax incident per unit area and i3 expressed in hux.
haminance § is directly proportinnal 1o the luminous intensity {1y of the source and is also

o

wversely proportional 1o the square of the distance of the surface from the 30 ureel4]

< S




254 LUMINANCE

This is the term nsed fir expressing the intensity of the i sght emitted in s given direction
per unil area of a fuminous or reflect g serface. It is exprossed in hunens per square meter, thas

When the e

©eyR recetves a great of I

zht from an object, # {5 said 10 be byl ight, Bris

an imponant guantity in lumingtion. Th e term luminosity sometimes referred to as brightness |

i%

sensation associsted with the zmount of fght emitted from a given area. 4]

236 SERVICE ILLUMINANCE

This is the mean iHuminance throu ighout the 1ife of an ostallstion and the average over
the selevant area of an installation, Thic area muty be the whole area of 2 working 2 place i an
iterior or the arey of the visual fas

task and s tmunediae swroundings. It iy expressed in hux,
Fables giving the standard sarviee itlaminance for different types of werking environments have

L

been developed interpationally,

Fhe values depend on the trpe of duty or service baing carded out o a wirking area. Th

a
tables showing the typlest values for the different types of service or duty are available in F8
Handbook, Hghiing

gitng systew design catslogae oo

2357 GLARE

el
3t

paand
o

15 represents the discomfon or impaimment of vision

sperfenced when pars of the
vispal feld are B

re excessively bright iu relstion to the general sarroundings. Glare is caused elther




by too much Hely enterd ing the eyve from the wirng divection or by something being too hrioh b

21 j4 H

relation to ther surfaces in the normal frebd of view. The foltowing are a number of terms used

& the amonnt of glare and 1k

@ terms include

gatas - e type of glare, prevents the observe from secing details

U9 Deisconsfort glave: - this is the trpe of glare that causes visugl discomfurt, but might

118

it impaly ability o see deislls

(2534

4

(Hiy Direct glare: - this glare in caused when excessively bright parts of the visoal fuel

are seen divectly 47

L38 CO-EFFICIENTOF U PELEZATION (010
A portion of the tumen output from the source is fost in the fitting itself swhile some of the

auiput are disectod 0 the walls and ceibings. The utilization factor dearly slows that the H

vorking plane o be iHamination s o fuced and this informs the nssiation

esiguet 16 increuse the porver of the Helt source In order to achiove the desired lighiing and

hanination for the workin g plane 4}
1A% MAINTENANCE FACTOR (ML)

tust and dirt of fittings greatly affect the o tput of g

orn
=t

sgi. Thus only a percentage of

iumination is oblained from a dusty and installation when compared to a perfectly dean

mstaliation. Maintenance factor was put in place o cater for this type of azsocisted problems,

Sometimes, a depreciation factor is ghven instead of the maintenance factor, T

oyt

s factor is murely

the inverse of the MF, Thus

N
[




~

Deprecigtion factor = Haintenanee
2330 SPACING AND HEIGHT RATIO

Lorrest mounting height of fittings is of paramount importance, ncorrect monnting
and spacing could cause glare a3 excessive | eight is bound fo affect the paramount since

.

the targe space between the fitting me ¥oresuit in g fsll-off of luminance gt the wor King plane

x

The haninance between the haninaries most nt be altowed to fall below 70% of the

valug directly below the fiting. For elecirical service design of hotel, spacing o mounting height

wtioof 101, 1112, 12 1.5 above the workin g source is cousidered adeqguate for the location.
R LIGHT SOURCEXR

The Hight output from a source depends on the type of seurce, as well g5 configuration
The selection of any Hglting sowrce i of greal importance in any Hehting design. Thas, the

H

sgiection is made according 1o thely quality by considering the following

{1} Apprarance

{iy  Flox procedure
{1y Heat oulpwt

{ivy  Light distribution

vy Life span




{vizty Shadow effect and incidenc g of fight

{0y Color properties

£} instailation cost {economy) cousideration

{xiy  Costof power consamed
{xily  Effects of glaring
The order of nportance of the above fistors depends on thelr applications: bat in mow

distribution takes precedence over others, For example fuorescent fitting have higher

i the incandescent fanp, but is

ZXPETSIVE 10 insialh

>

Therefore

the choive is always bepween the

ncandescent and floorescent frting and thelr advanta tages and disadvaniages are the fagtors to be

considerad

25 CABLES

Lable s defined as an electric conductor coversd by an insulnting substance. This

v
insulating substance is a non condye tng material oz rebber, PV, mica et The use of cablos

for electrie power tragafer is grovwing rapidly doe to Hte technical advan

conductor.f 3]

The cable consisis of conductor made into single or severnl strands and surrcunded by g

i ‘,’ fatt]

smsulator, The strands are made o form 2 helix tedisting the piich of which is so adiusted that the
whole cross sectional area of the cable is at sight angle to its borizontal axis, The strands are so
bounded fogether to form g ciroular confl, guration.[3] Cable help us make electrical connest

AL E‘}hb




and Hlectricity s belug transmitted vis cables 1o equipments or appliances. The LEE reguiations
stipulates that ol cable must be so selected a3 o be camy their ruted currents without
deterioration. To this end cables should not be 1o small so as to have a large wiernal voltage

drop.
36 FINAL SUB-CIRCUYY

& final subechoult 15 a clrenit which is connerted to any way of @ distribution fuse hooed or
switch fuse feeding one or more polnis without the fntervention nf a Rurther distribution fuse

board, There are five tvpes of final sub cireuit, sohich are as follows

i A sub-ciroull with a rated capacity not exceeding 134,

2. Aosube clrouit with a rated capacity exceeding 15A.
3 A sube cireult feeding 134 fused plog

4. A sube cirenit feeding florescent and other types of electric discharge

2.6.1 FINAL SUB- CIRCUITS RATED HIGHER THAN 154
Flanning stages entails the consideration of the following -

¥

sl cirouits Bigher thom 154 most feed only ong point

ot
ain,
ool
o
s
b

3 2

B diversity fzetor §s applicable In these type of clrouits

b

eeding more than one peint should feed points with separate fused

\,
oy
&
o
.
&
&
o
:
o
%
&
o
=
p
W
e

3.

inehividual appliance fed from such plugs




162 FINAL SUB-CIRCUITS WITH RATED CAPACETY NOT EXUEEDING 154,

The planning stages entail the consideration of the following,

et

EY The choice of optimum member of pusints with clesrance from the consumer.

b Sub-division of Joad points nto lgltin 2 and pover clranils,

o Calenlation of anticipated aggregue urrent dema W per poiu

g, Lalvulation of wtal corrent rating of each final sub-ciraiit

53 Cholce of cable size with consideraiion of volta g drop, bunching and ambient
TEIpeTAlUrE,

263 FINAL SUB-CIRCUIT FEEDING MOTORS

fne following shonld be observed when considering motor cirouits,

2

a. An unlimited number of motors may be connected 10 a Hngl sub-circuil, the rated
capacily of which dogs not exceed 154

. Umly one motor may be connecied to a final sub- cireult with 4 rated copocity
excending 154,

L7 ARBANGEMENT OF CIRCUITS

LT BADIAL CIRCUIT

A radial circult ix & final sub- cirouit In which the conducios runs siraight from the

distribaution board io the individual fad points.,




A ring cireult I8 a final sab-cireuit in which the verducior ruos from distribusion boards,

trough various socket outlets {oad poiuts} back 1o the same terminals of the distriburion board,

S

- thus forms g loop connection,
203 SPURCIRCUYY

A spor chreuit 1 a branch cirenit from a ring cirenit, i s a radial cirouit taking 15 source

from g socket cutlel in a ring cireniti6)

L8 HLLUMINATION CALCULATION BY LUMEN METHOD
The lamen method assumes that in g romn or working space. The whole output of the
fomp in lomen is availabie to give a fairly uniform level of lomination ot the working plans, that

s ddeskiops ete. the formula for the caloulations can be de sived as follows

N

Ea = the desired Hluminance In Lovime (LAY
Theretore, the tolal hanens required will be give noag

(Has Ay hamens... ... T s e {13

coefticient

The tumens method considered varions aspect of Hght distribution

ol wilization (CU), Absorpiion factor (Abs), maintenance Fictor (MF} and the spacing height

N

ratio because 100% efficlent lighting svstem s never possible, Teking the identified factors into

Lieg oYY

(&

consideration, the toial humens required for the room is given as

i@




Ea

- et e i, UUOOUUOSR RS AH)
CUNMEXARE i

One of the siy

mpiest formulas for obtaining the nomber of Hehting in o Hghting syatem

design is aiven as

G NME %1y

,,,,, R R TP

Where Abs is assumed @ be unity and ¥ s the fus produced per fitting or Hght sutout per

he number of fitings required caw be obtained trom the formula
/sy

................................. PPN (L1

L= Length of room

Woom o Width of the room

Ms = Maximum spacing between fittin gs.
*" iz ’i’ 3 ’ 3{ ; 3 - i j
b otai number of luminance requirer

oo ithninance fevel chosen after consideration of IFS code

A = fhe Ares

the initisl humens output of sach luminaire is {

-~
B4

in manufactures’s

('3,
oy
e

aME Maintenance fctor {Haht loss factor

LI the uttliration factor




CHAPTER THREE
THEORY OF DESIOGN
AL SITE BESCRIPTION

Fhis project Invalves a proposed hotel o be budlt in

Erigu state. The buifding consists of fou

¥

foors with 126 sooms which eontaing the istlowing spaces; Entras

. B3ar, Ralon,

Hoees, Booms, Kichen, Conference hall . Comferance Boo in, Toilets eig,

gran: dopiets the representation of the elecsrisal servicss design process inio the Hotel,

POWER
SUpoy

i
FROM DISTRIBUTION g INTERNAL
PHON ROARD WIRING

¥

......W,,«......g.,

Fig 3.8 BLOUE DIAGRAM SHOWING 3

32 POWER DISTRIBUTION

e

S0 INCOMING POWER SLPPLY

The main elocyioity supply into the Bowel from Power Holding Company of

iy switch o the distribation board con HE fuses, enrth fexkage

2%, ¢

circuit breaker

as definite rules guiding final sub-circuits. The rules are RECELSaTY 10 ensure that

wiriug to sub-cireuits and fuse protec

0T

i3




MSTRIBUTION BOARD

he final sub-circubts are degwn, They are olassifie

The diswribytion board 1§ 2 panel Trom which

accovding 1o standard sives, maximum correct carrying capacity, phases and manber of wavs, Examples

inchide 12 ways 100A TPR, Gways 60a TER et

3.6 INTERIOR LIGHTING DESIGN

i~

ng iwtaflation which i rether ©

oS

The complete design of Hghtd

splicated oiails the knowledy

" the futlowing basic design parameters:

i The sectional drawing of the rooms of the bailding plan,

i Detaids of the ¢

Hi, Servies reguirement of room,

iy, Crpeprasing conshitions sueh as temperaturs, dust ol

-

Tabulated datz from IES and the manuietwres of the Hhiing fiitings.

Pl g

The shmplest design method 5 based on caloudaung the mumber of Hight lumens reguived #or & work

plane, From this, the sumber of fiti i grrangement 1§ determined; bovever the steps i desi

54

2

are suminarized below

ose the Hhanination (B) required in the room

2. sefeot o sunable moun

3 selectas

-
A

4, Caleuiate the nomber of famy requtred 3]

7

e

Do 1o the lrge mnber of spaces 1o be caleulated for, only a tew spaces will be shown to iiust

& how

bed

joss

the fgures on the table whers arrived at




361 SAMPLE OF GROUND FLOOR CALCULATIONS

oA
Lo XA

GxCuw Mf

€= flux produced per firting,

MI=(08, Cu= 0.8

L KITCHEN

3 x 16848

A = 3400w 1R

& ZO5G 188 X 0.80

2CENTRANCE HALL

T2 X 62491 )
e P el A 1 B
47 050 2 080 x 080

3, CONFERENCE ROOM
500 % 95 49

¥ o= Yy U5 ]
45 LOE0 3 B0 » 080

. 3 LAEY e 3
=op g ,&‘,L; ke 'fc‘}

4 GENERAL QFFICE

. EIH R ¥ e e
A o= = S w11

4 X 1050 X 0.60 % G.80

3 MBS OFFICE

. EO0X23.04 o
N o w 4,200 = 4

FALOE GG (G




382 FIRST, SECOND AND THIRD FLOOR PLAN CALCH LATIONS

L CHALET &

BIw 2304

e

575 % 080w 000 7

<

2 CHALET B

) 58 x 2048 574 =
Yo rerses i AL 3
B75 < 080 » .80

3 MEETING RODM

580 x 10728
4% 050 W .80 X Q.80

Fable 3.0 and 3.2 below show the trpes of famp chosen for cuch raom and the calonlation of the

wimber of lamps required in each room space i the entire Hotel,

fond
s




SERELEL K

CARLULATHINS

WHYTHm)

LENGTHm

FLLUBINATION

CLAMEN

FaLToR

NUBMBER
OF
LUMINAIRE

TYPE OF LAMP TD HE
URED

CARPGRT

“f

G

= OGW meandescent

RANCE

INTALRANT

Ri

A
AL

¥
*

seismatio diffiser.

CRFHCE

3N A0W thioresnent ftting with

prismatic ditfuser,

SEVERY

2650

2 (W Huorescent fitling wih

prismatic diffuser,

ENTRANCE
HALL

135G

4 % 20W Huorescent Heht with

mirror bite fovpver,

BAR

1o

{2 MW coiling mouanted

fiting

BAR UOUNTER

2654

box S0W flaorescent lamp
fitting

PAR GTORE

2650

g

i= 40W fluorescent famp
fitting

2650

2 4 Huorescent Hitting with

prismatic diffuser,

2ES0

2 2 40W fhuorescent Hting with
orismatic di :

TOFFICE 2 &3

2550

2 = A0W fruorescent fiuting with

priamatic diffuser.

TOILET

578

Pa68W meandescent lamp
fitting

TOHLET
PARSAGE

550

b 40W fluorescent bamp
fitting

TOILET U
ROOM

Find

1#60W cetiing mounnted ftting

STORE A

Led

2650

b 40W flaorescent lwns
fitling

! amp
P I00W Incandescant laap
2% 40W fluorescent fiting with




priseatic diffuser

KITCHEN 13.62 1237 168,48 300 254 2+ 40W Huorescent fitting with
prismatic diffuser
CHIER CHEF 3.85 708 2744 366 2650 z 2« A0 fluorescent fifting with
_ prismatic diffuser,
CETVPABX 418 $.22 17.64 250 2654 P 40W fluorescent lamp

fitting

CORTROGL
PANEL

fiting

R{OUM SERVICE

£

s
e

2650

P 40W fhaorescent lamp
fithing

STORE B

3
¥

G- -
RS
25U

2654

§ o S0W Huorescent famp
fitting

STORE O 4.24 3.32 £4.08 5 2650 i P 40W flaorescent lamp
) fting
STORE D 4.0 348 1462 150 2635 i o 40W fluorescent lamp

filting

CONFERENCE
HALL

-3
o

p

Lan

HO1. 50

A

4 % Z0W fluorescent Hght with
mirror hite togver,

BACK STAGE 2,40 1.5 14.10 100 Pl 2 I TO0W lamp fiting
STORE B 5.2 4.43 27.35 73 2650 1 1% 40W fluorsseent lamp

fitting

CHANGE ROOM

9.0

Py 40W flaorescent famp
fittme

A

49
T

7y
fted

4 = 2GW fhuonseent light with
myirror bite louver,

GEMERAL
QFFICE

)
L)

L7

P

[
ad

shil with

4~ W fluorescent B
mirros bite fouver,

TANITOR 258 255 .50 233 2630 § 1= 40%W fuoresoar lanp
Hiting
CORRIDOR 150 2. 3.83 100 {166 ~ LW famp Bing

CHANGE ROUOM

LS
gy A

[ESETS SO

o 6 ipcandescont oo

fiting

o~




MR OFFICE 480 3 S Y S O, 4 4 = 2OW fluorescent Hght with
_ mirror bite louver,

M QFFICE 307 PREE 614 30 375 i P=aBW ncandescent lamp
Hiting

20W feorescent Hght with
mirror bite louver,

4 x 2P Huorescent Tight with
) sigror Bt {ouver,

QFFICES 24K 200 4.96 50 575 } FO0W incandescerd lamp
TOUET ! fitting

MIYS STAFF 4.20 5.4% 2741 00 1050 3

CHEFICER 420 4.80 20016 A} HSE

EsN

TABLE 3.2 SUMMARY OF FIRST, SECOND AND THIRD FLOOR PLAN

AFARTMENT WIDTHm) | LENGTH(m) | AREA ILLUMINATION | LUMEN | NUMBER TYPE OF LAMP TO BE
. L v FACTOR FAUTOR | OF USED
& | LUMINAIRE
CHARLET A 4.40 480 23104 50 578 4 PN B0W {WALL BRACKET
LIGHTING FITTING
CHARLET A 307 2.00 6,14 560 5§75 ! o GO EILING MOUNTED
TOULET TOILET SPHERICAL

AAAAA _ i LIGTING FITTING
CCHARLET B 428 4,50 2614 590 5758 3 U SOWWALL BRACKET
LIGHTING FITTING
CHARLET B 248 o 156 50 575 i { BOW{CEILING
TOILET MOUNTED TOILET
SPHERICAL LIGHTING)
DX GOWOWALL BRACKET
LHFHTING FITTING)
ROOM TOILET 1§ 1.00 2.60 2.00 50 575 i P GOW(CEILING
MOURNTED TOILET

i

BOOM 2.43 4.8G 1166 S0 R
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A7 BOCKEY QUTLET BESIGN

~...,<

The 134 and 19A sockes outlers are placed in each roons in positions where ¢l

12 are

supposeidly veedad. The number ot socker outless that are placed in each room de pends on th

mumber of gppliances | requaired in the Hotel rooms, Busingss saites, Meeti: 1Y £O0mE e,

38 LOAD BALANCING AND CALOCULATION

Unnnections 1o the varios sub-cirouits g Theavy toads are made throvuh uh separate

WAYS on the Dnstribution Board 1o Ay widd overload, The tablos 3.3 - 3,10 shon foad

N.,..
by
&

balancing in the varions Distribution Boards and the Caloy

ulations used i arive ot the current

sating of the Distribation Boards and + the cable selectio v Spares are Jeft in the Distribution

Boards 1o allow for future SXPBRSon in order 1o avoid overlond dhug in the Hotel Pramises.

&




TABLE 3.2 LIGHTING AND POWER BHSTRIBUTION FOR GROUND FLOOR! DB-A)

£

FEAS

260

1000

P
NG R

780

PLAL

2H00

pLEY

2806

2000

Civewit | Deseription Number of | Point | Total | Fase | Diversity | Lead | Cable POWER DISTRIBUYHIN IN EACH
Mumber points per | Load | Load | Rating | Factor Estimate | Siex X FHASE ‘
circuit (W3 {w} g\;‘;} AAAAAAA {Y%,} | { wnyp RED YELELOW BLUE
LAL Lighting o dx20 (720 Ui 107 340 1.5 340 o
LAY Lighting 13 4x20 1040 110 0,75 IR0 1.8 T80
LAS {iphting 12 4 %20 1960 19 .73 736 1.5 720
LAY Lighting 12 4x 24 19D 1 4,75 720 1.5 T20
LAS Lighting iz 4 x 20 1960 t $.75 T i3 T30
LAG Lighting/fans i1 4 x 20 ¢ 880 i 0875 Ho0 1.5 )
LA7 Lighting 14 16w | B4g 10 (.75 £330 {5 630
PSAL 13A S.8.0 6 2 (000 is $4.75 730 2.5 750
PRAZ 1348, ‘> {3 & 2880 FOGG 18 (.75 50 2.8 TR
PRAS P34 8.5.0 & 206 gon 1S (.75 TG 35 730
PSA4 13A S ‘\ £ } 200 100 13 758 750
13 is
E P

PRAT

2000

MM}

20083

4.0

2000

PSASR

2000

2000

2000

4.8

00

PSAY

200

pabiiy

Y

A
it £

2

 PRALG SA % S.403 ZO00 2600 20 2000 4.8 2000
PUATL 54 S.5.0 2000|2000 | 20 2000 L S R R 2000
PRALY 54 5.5.0 N0 2000 12D 2000 4.0 2000
PSA A §.5.0 2000 000 20 204 4.0 2000
X 2000 | 2000 | 20 2000 4.8 2000

PSAL

2000

2G04

2000

4.4

BLLy

i3
PRAT
|

Paa

2

2000

2000

4.4

2000

4
5
] &
PSALT

200

2000

2008

4.0

2000

FRALD

208

26060

2000

4.0

20080

LEFT 4

=
]
t
i
i
i
1
i
{
]
i
i
1
]
{

4300

4500

4500

[URE

2000

DO

GR{H)
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TABLE 34 LIGHTING AND POWER DISTRIBUTION FOR THE GROUND FLOOR BE-B

Cireait
Mambaer

Besoription

MNumber of
poinis per
cireuit

Poini
Load
W}

Testul
Ll
{3}

Fuse
Rating
(A}

Diversity
Factor

foad
Extimate

Calde
Nize

POWER DISTRIBUTED IX BACH

FHARE

RED

D VELLOW

RELIE

LB

Lighting

Fx48
1uHi

G240

10

.‘..
ot
N

el
L

828

6RO

LB2

Lighting

2x40

64

e

{374

Lt

720

FAL

L33

Lighting

x4

728

3,75

3440

1.4

Lighting

Dkl

L

.73

HH

RV

600

LHS

Lighting

x4l

633

.78

480

486

LR

Lighting

100

BUG

0.73

bt

PR

13A 8.5.0

2}

8O0

6.75

68

[SO S E R SUSS SIS SRR N
i

A
W LRRN RS

S

PSz

P54 S50

2004

2000

patid

i
Al
st

| 2000

P83

{SA R5.0

2

20660

2000

2006

B5iig

13A 8.5.0

2040

1000

i
.

Y
¢

RS SV
isdiminn it

754

PSB3

£3A KR4

208}

1000

A0

'«.7{'\
F3U

PuBia

134 5.5.0

200

HOO

,..
- g et
LA ia

M
sy
3

7S84

TSE

PURT

134 S840

28004

2000

2000

2000

PRES

154 5.5.0

2000

2008

2600

20

Pany

124 S840

2060

200

2000

2000

PRELG

I3A 850

COUT

COORNER

30060

2008

2004

0

30

3000

2400

3000

U7

COUKER

30K

3900

3000

CCU3

COURER

RN

3000

34

3000

3000

LIFT I

Lt

4300

564

S

4500

LIFT 2

Lify

4560

4300

3

45030

e

Lift

2300

4504

54

4504

4300

spare

Spare

204040

LG

| 14140

154548

l1q300

19
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TARLE.

33 LIGHTING AND POWER DINTRIBUTION FOR

GROUND FLOOR BE-C

iresit

Muamber

Peseription

Mumber of
poinis per
eireuif

Point
f.ond
(%}

Total

E o
{W}

Fass
Rating
{A}

Biversity

Factor

Roovad
Fstimate
{¥}

PONYEDR DISTRIBUTHIN EACH IR FHARE

RBED YELLDW BLUE

LCH

iighting

wree

4 3 28

¥8G

i

.75

660

f’.,i'.

Bl

LY

Lighting

45 24

SG0

10

-
478

G430

;Js

TH00

LC3

Lighting

(AR

4% 26

1044

J§

$.75

R
i

L

L4

Lighting

B SV S
o,
s

P 60

840

tH}

0,75

630

| 7RO

105

Lighting

ros
[

4 x 20

&ou

i

175

600

LAy b

G}

HENS

Lighting/fans

e

4% 20

800

i

660

G

iniis

LC7 Lighting i 4x20 1880 19 NE HH( 660
LR Lighting 12 dx 20 | 960 10 .75 720 720

1O Lighting 3 4x20 BRG0G0 0,75 B0 5 600
LC10 Lighting 12 4x20 1960 10 .75 720 5 7

Lot Lighting 12 %20 1960 110 875 70 3 jae
ez Lishiing 7 Gx20 1560 10 075 420 5 an
LO013 Lighting 7 4 %20 | 358 10 .73 124 3 430

LC14 Lighting 7 4x20 1560 10 .75 420 3 420

LCIS Lighting 7 4520 1860 1D .75 420 3 420
(016 Lighting 7 4320 [ ss0 [In 4.75 420 120

1O Fighting 4520 1 Seh 1 0,758 420 3 ' 420

LEos Lighting 5 dx20 (640 I iNE 480 5 480

LLZH

i if?h‘iing

Pans)
o’

xS0

{1}

450

454

PR

FaA KR0

2004

HH00

2000

Sl

OO

502

§SX%“«O

2000

1300

2000

P
e

D0

IOV

134 SR

[ 7 S e R

20

1000

il

730

Z.f i

-3
14y
o
e

REE NG % FUNPE JUSE SIS SURY SIS B
X

,;;“,t-.‘;z\‘sw,&)‘hm.uwwm‘-m}www.www;)v-‘MM!WW.-A‘.WMI-MMM

PRC4 134 5.5.0 200 1060 113 0.75 56 750

PSCA 134 S.8.03 o0 |00 1S 0.75 750 5 750
PRCH 154 8.5.0 s 2000 1200020 i 2008 & 2000 B

PRCT 134 $.5.0 i 20002000 120 ] 2000 4.0 2600




pPSes 2000 3060 4 43

SO0G

Sewen § inmna
H

PROS OG0 L2000 {20 206 4.0 2000

2
o

L2

PCIE W 800 15 640 2.3

HEH}

200 200 15 600 35

_’M,

Py ieed
A

PRCH

600

il 2000 L2000 20 NG 4.0 RO

PO N0 |00 20 2000 4.4

KL

PS4 2060 12000 120 2000 4.4

Palls {54 8.8.0 20060 12008 | 20 2000 4.0 2006

2000

/vm,-ummvm,;')‘,;)'wwm

PROIS ISARSO 0002000 20 JEHKY 4.0

2004

O B o I VPV IR S,

200002000 170 260 4.0

s

PRCLT 154 8.0

L 0N

12,754

123,830

$2.650

CALCULATIONS FOR BBC

Total Bower (£ = 12,710+ 12830 + 12650
= 3R TRGW
Line Voltage (V,) = 415V
Power Factor = pes = 0.8
Py 38,190
3732 X418

GRS .Y

Line current {4, ¥= o -
CE T RV mEOSH

Pistribution fuse chosen: BOA, 12 WAYN TEN

temm® multi-core garmowred PV insulated (COPPER CONDUCTOR)Y is chosen from [BEE reculation page 155
X . g pag




TABLE 3

£ LEGHTING AND POWER DISTRIBUTION FOR FIRST, SECOND AND THIRD FLOORS DBR-D

;"-V it Theneyi i 5 % 3 sy - 22 ¥ 3 {] TrHvercify E ST i 7
i_:n wuit Descripting I u m‘i‘m.r f E wint Em"a‘i _?.* s i?m Rrsity ‘ .{,;U&{i‘ i.;sf bie R S DS PRI TION EACTE B FUEASE
Mumber poinis per | Laoud | Loud | Bating | Factor Estimaie | Size
Fateiity (%) {w} {4 {33 {rvmn™}
BED WELEOW BEUER
L0 Lighting Px60 20 0 178 765 765

BSD3

13A R0

200

SO0

£.75

LAt L

600

e | e

17 i 15
1D Lighting 13 Tx60 | 780 T 0.75 585 1S i8S
LD 3 Lighting i Doh oD 0 6.75 6} i3 600
D4 Lighting g axrg 7 10 .75 54h P& 540
PND 134 5.5.0 200 TR EE .75 750 2.5 750
PR 13A 8.0 3 R oo |15 0.75 750 2. 750

2000

2000

2000

4.0

2000

Pei 4 P34 SA.0 TG0 800 .75 g A00

PSS (54 R.6.0 2000 L2000 |20 2000 4.0 O
FaiY 6 SAGSO o000 2000 |20 G0 4.0 000

PRSI T (54 K80 2000 2000 120 2000 4.0 k 2000 .
Y 1SA $.8.0 O 2000 | 20 2000 40 ) ) 2000
PSI O [5A K800 2000 | 2000 |20 2000 4.0 2000 :

BAD 10 | 1SA S.8.0 OO0 2000 |20 2000 4.4 200

PSIT i1 | 154 8.8.400 2000 | 2006 20 2000 4.0 2000
B %s ASSO HEY 2000 | 20 - 2000 4.0 2000

Pui} 14

’\’X‘SO

2000

2000

2000

4.0

J{HM

WHIS |

Water heater

20600

20040

200

4.0

2000

WHI 2

Water heater

2000

20{H)

’)g}

2000

4.0

2000

WHD

Water heater

2000

2000

20}

4.0

2080

R T TV Y VIV QG VNIV S I [ VUL [PUUUAE SN Y COTS SV Sy

B e R I SV s SAPEPR P PRNY SN S SOCIE NS JPUUSOR SN SUVSURS [PURNTEE SFVOUIAY SPRIE SUY
H

WHD 4 Water heater W06 200 20 oy e 000
WHD 3| Water heater 20002000 |26 200 140 o T
WHD 6 | Water hoater 2000 2000 10 200040 2000
WHD 7| Water beater 20002000 20 2000 T4 weg

Spare

00




Spare

Tong

SO0

Spare
Npare

2600

Spare

20043

14805

14,838

16,250

CALCULATIONS FOR DB-D

Fotal Power (Pr) = 14805+ 14,835 + 16,250

s A SEGHW
Ping Vollage (V) =415V
Power Factor = cos = 0.8

2

$4R90

Line current (§; )= wmre ol
RV P R AR eAY

1.733x415X0.8

Distribsstion fuse chosen: 80A, ITWAYR TEN

6™ pulti-cors armounred PV insulated (COPPER CONDUCTOR) is chasen from IBE regulation page 1358
g Prag

.

= O RIA




TABLE 3.7

EIGHTING AND POWER BISTRIBUTION FOR FIRST, SECOND AND THIRD FLOORS DR-E

ireunit

Number

Dexeription

P BMumber of

points per
eireuit

§ Point
i foad

(W)

FTotal
oad
{Wy

Fuse
Hating
{43

Piversity
Factor

Rl
Fatinuais
W)

{able
Rize

(™

POWER BISTRIBUTHON FACH IN PHASE

RED

YELLOW

BLUE

{ 750

2604

100

)
(]

(4]

Lighting E X6 1900 1D (.75 675 (3 675
Lighting 17 te 020 0 .75 75 1.5 TS
ighting o Doedlt | 360 i (.75 270 15 270
34 5.5.0 200 000 15 .75 750 2.5 750
3A S8R0 200 CRE (.75 750 2.3
s j 7 2,
5 ,

200

000

2004

2004

S50

MM

2000

000

BRI

2000

2000

L2000

20060

2030

2060

2000

2000

2000

EEGE

2008

2000

2000

00

2000

2000

f"'zi is‘?

| 2000

000

200{

2000

PSE ? 2

L2000

20040

2000

2000

PSE

200

400

30

363G

%’s%ii

Water hegter

2000

20040

26000

RELE

HL

Water heater

2000

000

2000

2O{H)

WHE

Water heater

Pty

2000

2000

2600

WHE

Water heater

2000

2004

gL

2

-“..)'4 -{A\ (..»l‘ ?-J .

WHE

Water heater

2000

2O

28

L A0n0

WHE 6

Water heater

230

20063

2000

| 2000

WHE 7

Water heater

2000

ittt

2006

2008

WHE B

2000

2008

2000

20080

Spare

Water heater
Water heater

2060

2000

R IS PN Ty Pivy VU USRS SUIVE Il VUV DUNUTS SN SR PN SV BN S
A3

20060

BRELY

11320
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TABLE 3.8 LIGHTING AND POWER DISTRIBUTION FOR FIRST, SECOND AND THIRD FLOORS DR.F

irenit

Xaniber

Deseription

D Mumber of

points per
cireyit

Puoint
Yoad
{¥W3

Total
Load
¥}

Fuse
Rating
{A}

Diiversity

Factor

Load
Eatimate
{3

{{Calste

Nize
3.
(e}

POWER IMSTRIBUTION EAUH IR FUHASE

RED

YELLAOW

BLUE

200

OO

!)

{175

r

756

204

440

83,73

300

2004

T

IFE Lighting 17 GG L 1eg 1o 075 765 1.3 768
() Jghiing 15 fxahl OO0 3 075 675 1.5 675
LF 3 Lighting b7 xalt | 1g 110 (.75 765 1.8 765
PR 34 a 90 5 266 LTS 0.75 750 2.5 756
PSED 34 SR 200 00 s 075 750 2.5 TA0
PSF 3 ASL0 200 (000 1 1s 0.75 756 25 750
; i3 3
T .
i

2000

2600

2004

2000

2O

2000

JUUE VOV E NI SUTIVE SNV
i
i

F8A RS

2060

206G

2008

2000

PRFQ zyx 5% 0 000 2000 | 20 ¢ 200
PSE 10 | 15A S50 2000 000 120 Sgon 4.0 2000

PRF 11 15A 8.0 2000 12000 2L O 40 000

PSE 12 | 15A S8.0 2000 2000 20 i 2000 4.0 2000
PNE1Z L 15A 5.5.0 2000 12000 | i R 40 G006 "
pai 14 A SK0 2000 | 2000 29 ] 2600 10 3600

B8 OO | 2000 |20 i S000 4.4 IO
1< 1

!
ISA R8N0
{2
15

ASSO

2006

2830

20

2000

2000

Waler heater

2000

2000

EAN

2006

20406

Water hoater

SO00

2600

2000

2004

Woater heater

2008

2000

24

2000

OO0

Water heater

2000

000

2000

2000

Water heater

2008

2000

2000

2000

Watrer heater

B R e B o Lo Lovy RSV BUPIS EUVER SURPE U WIS JUINE PUATE RS JUNS WS S S SRR S RV SR U

200G

2004

{2000

| 2000

37




WHE

tor heater

2000

PR

2006

Bpare

Spare

Spare

400

16.415

CALCULATIONS FOR DB-F

Total Power { P = 15,165+ 15,735 + 16415
= 4T 305W
fine Wolage {V;) =413V

Power Fagtor = 0oz @ = 0.8

Py 47,305

Line curvent {f, 3= T e
1.7383X415X0.8

VAXY  XOCOSE
Distribution fuse vhosem 1004, 10 WAYS TPN

28mm?t mubti-core armoured PV insulated {COPPER CONDUCTOR) s chosen from IEE regulation page 158

=83 2TA




TABLE 3.9 LIGHTING AND POWER BISTRIBUTION FOR FIRST, SECOND AND THIRD FLOORS DBEB-G

Circuit | Besoription Wumber of | Point | Tetal | Fuse | Diverstty | Load | {able
Mumber pointx per | Load | Load | Rating | Factiw Estimate | Sive _ ‘
gireuit (W1 0wy {A) (Wl | (oumy | RED YELLOW | BLUE

FOWER BISTRIBUTION ZACH 1N FHARE

A

T

<

LG Lishting (6 X608l
G2 Lighting ) x40 | 400
PR 144 8.5.0 : 20 20
PEG 2 134 S50 000 | &OD
PRG 3 54 5.5.0 200 | 260 20

4
4
i 1
FSG 4 ISARR0 i 2000 12000 70
i }
i §
i
i
i
{

075 T30
' 300
SO0
400 G0
260 4.6 2000
2000 4.0 ’ OO0
2000 4.6 12000
2000 4.0 2006
2000 4.0 2000
2006 4.0 2000
2000 4.0 2000

<D
o

GO0

o,
N

N R
(SR U R R W RS

RS TRNE L
WA LA

LALLM

LA N

PRG S 54 8.5.0 2000 2000 20
FSG 6 54 850 0002000 |20
WHG | | Water beater 2000 2000 120
WHG 2 | Water heater 2000 12000 |20
CWHG 3 | Water heater 2000 2000 20 o i4n
WHG 4 | Water heater 2000 2006 30 2000 ¢ L Clwee
Spare ' ' ' 964} '
Spare _ 904G
Spare G900
Spare 2000 '
Spare | 2000
Sparg 2000
822 9208 BE0G

34
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TABLE 310 LIGHTING AND POWER DINTRIBUTION FOR FIRST, 5E(

COND AND THIRD FLOORS DB-H

OO0

2000

2060

4.4}

20040

2000

3006

REEE

4.0

Cireuit e seripion Number of | Point | Total | F uwfj j313% usm _ Load {able O ER STRIBUTION EATH 1 PHARE
Mumber points prr | Lowd | Load | Rating | Factor Hstimate | Sizg ) i _
cirenit (W) {W) (A3 {mm’y | RED CYELLOW | BLUE

LHE Lighting 15 6t 980 110 107 720 (3 me T

LHZ {. f*fzimﬂ 18 %60 1OEG 10 3,75 718 1.3 qi0

PH 3 Fig i3 P60 TRG 1 (.75 283 1.5 SES
PRH 1 i 2460 O 15 {3,753 756 2.5 734

PR 2 3 200 10060 PR 8,75 758G 2.8 750

PRH 3 4 200 BG40 1S .73 H00 2.5 GO0
PGH 4 4 206 800 15 075 GO0 2.5 GO0

PEH S 3 200 66 15 $3.74 454 2.5 454

PeH 6 } 2043 2060 20 i 2000 4.0 200
PSEH 7 1 2000 2000 |20 i 2004 4.6 2000

PEE B Zo000 12000 6 i pILEY 4.0 2000

PxH e j SO0 2063 20 i 2000 4.8 2000
PREF IO i 20830 20000 120 3 LGS 4.0 000 g

PoEELE 20 2000 20 i 20600 4 4 2306

PR 12 i 2000 2004 120 i 2000 4.4 20648
Pai i3 i 2000 2000 20 2806 4,5 2000

PSH S SO SO 2000 oo 28 11 . |.2600 K S N 200

B 200 ifoesdn tdno
4

% ater i;mf

S i , 5

i
1
WHHI i 200G 12060 120 2000 4.6 2
WHHZ Water heater i 20040 o001 20 ZEHMY 4.0 2046
WHEHS Water heater i 2000 000 1240 2000 4 1 2004
W4 Water heater i 2000 2060 120 2000 4.8 2000
WHHS Water heater t SO0 12000 120 i 2000 4.4 ] 2600
WHHS Water heater ! 2000 12000 120 i SOG0 4.4} 2004
T Water heater i SEMY 2000 "’{} ? L2000 4.4 SO0
H i {

Water heater

000

2600

2600

4.8

2000




CWHHE | Water hanter P T20e0 12000 T30 T Tono0 40 e
CWHHIO | Water heater f 2000 12000 20 1 2000 4.0 ' - 2000
WHHIL | Water heater 1 2000 2000 120 i 2000 4.4 2000

| 15076 16810 17,185

CALCULATION FOR DE-H

Total Fower (P = 16070+ 16,010 + 17185
= 4G 265 W
Line Valtage (Vi) = 418V
Power Factor=cos = 08
P 49,765

o Mé‘;é ,\()?A

VRSV NEOSE LTIZN415%0.3

Line current {f; 1=

Prstribution fuse chosen: 1034, 12 WAYS TER

25 pumbt-core armoured. BVC insudated ({COPPER CONDUCTOR) s vhosen froms IEE regulation page 155




Table 3.11 SUMMARY OF DISTRIBUTION BOARD

DESCRIPTION OF | CALCULATED | CABLE DBINTRIBUTION FUSE
DISTRIBUTION L40AD | SIZE( sm') | BOARD RATING
BOARD CURRENTIA)Y '
£33-4 77.42 16 BOA, 12 WAYS PN
284 7631 it BUOA, BWAYS TPN
B-C v 66,41 6 BOAL 12 WAYS TPN
DBR-D 7a81 i 80A, 12 WAYSTPN
DB | 67.53 £ 204, BWAYS TP
£8-F §3.27 23 1004, 12 WAYSTPN
D4 4682 i) 604, 6 WAYS TPN

| -4 &6.67 250 HDOA 12 WAYS TPN
3 8- 7981 16 BOA, 12 WAYS TPN
DB-EY 67.53 o BOAL BWAY L TPN
331 8327 2500 100A, 12 WAYS TR
DB 442,87 | i} A G WAYS TN

| H3-H #6.57 PI00A, 12 WAYSTEN
: D02 7981 BUA, 12 WAYS TPN
DE-EZ 67.53 BOA, SWAYSE TPM
2P i 83.27 FO0A L 12 WAYSTPH
DBAG2 46.82 G4, 6 WAYS TPN
D842 &6.67 1004, 12 WAYSTEN
DB-D3 75.81 BOA, 12 WAYSTPN
DE-EZ ! 6753 BOA, BWAYS TPM
1353 8327 CO0A 2 WAYE TN
DA3-433 44:.82 | DOS0AL B WAYS TPN

ani

B omea ] me ] DN
o L

28]
DA

en

R

Pl el ke NI e b
N

ShiAsl o

li 3
DB-H3 &6.67 25 1004, 12 WAYS TP

TOTAL 167654

CALCULATION FOR TOTAL CURRENT AND CABLE SELECTION

Total load current = 167654
ine voltage=415V

Pepwer factor = (0.3

L A ’. " e % T ¥ . L
Fotgl power m BW =32V, » I, ® o34




= 34 15x1676.54 408 = JO0SRA% B4W=1669 &b

Wherg v primary volfage

%

Yy SQECHK dar Y Yt

335
-

{2 = secondary current

"
EY

{37 primary current

415X 1900 o , o
f o= 11600 =71 H8A {able Bize chosen = 3= S0nun’

4 DIVERSITY FACTOR.

.

sased upon the assumpton that

o

This iz a factor used in slovtrical servives design that is
the entire connected toad won't be ON a the same tme. However diversity should not be
apphied for fival sub-circuits the applivation of diversity allowance is clearly stated in Electrical

~installation Regelation 30{1-2). Thiz allewance s a5 8 resull of specisl knowledge and

SXperience.




31 PROTECTIVE DEVICES

>

Protective devices are used in order to secure the Highting and power distribution within

the Hotel s as 1o snsure safe 2ty of fives and properties. Below is listed the presective devicss and

their functions,
323351 FUIKER

The simplest form of protection is the fuse, which takes g number of forms: -

snclosed {re-wireable) fuses, cartridge fises and high breaking capacity {HBCY fuses. Fach

comaists of @ fuse eloment that is desi igned 1o melt when the fuse operates. The fuse, “the best

cutrical suginesy”, is the “weakest Hnk? of an elecirical installation,

y blows on g fault in an electrival installation it is therefore not nnly RECERIAryY

s blows 1o be replaced but it s essential that the cause of the fllure of the fuss

3312 MECHANICAL SWITOH

A mechanical ssich i3 a “device capable of making, carrying and bres shing current angder

soresl eivenit conditions”, This in contrast to 4 cirewst breaker, which can also operae

-

under

specified abnormal sireuit conditions such as those of short-cirenit. An isolaior {disconnecion is

2 mwechanical switch used for “ou ting off an electrical mstallation, @ cirenit or an lem of

equipment from every souree of eloctrical energy”, as way be required for maintenance.




AIL3 MINIATURE CIRCUIT B REAKERS

Fhe mintatire civoult breaker (MUBY is a wipping device which acts a5 a switch and fuse for

automatic protection of low voltage distribution svsiem, The ipping action is either thermal or

e,

The tosd current Sows through the thermal and electromagnetic mechanisims, In normal

eperation the current is insufficient 1o activite cither device but when an excessive CUrTent

securs, the mechanism ips,

S
i3




CHAPTER FOUR
BESIGN IMPLEMENTATION AND COSTING

41 DRAWINGS,

The electrical services drawin i shat! be used as g guide 1o carry out the installations, The
drawings shows the elevirical noty ations used 1o represent the various electrical figings, the
position the fittings should be instalied as well as the number of fittings required in cach room.

Where additional in staliations are to be made the current and cable size shwnild be cons idered,
4.2 BISCUSSION O BISTRIBUTION BOARD CONNEOTHINS,

Connections {0 the various sub-circutis were made they wigh separate WAYS in the Main

~ Distribution Board. In this project 2 letter coding for conngctions through the fuses in the MDB

v

te the loads is adopted as shown helown

® L - for lighting circuits, in whiding cetling fans, connectad {3 groups) theough one

WAY of 10A in the MDB. (The famps and ceiling fans are Pt in moups - L L2,

v

L3 et and cach group, connected i & subchouit in 1.5 mm® conductor wiriy 1)

A
~
m‘
ras
‘.-4

E\.}

® PS5~ 13 A socket outlets with raed Joad of 200 W, through 15 A fuse
i’ conductor Wiritg,

® PS - 13 A socket outlets and rated joads of 2000V, each (CH 02, 03 eto)
conpected dirough 20 A fuse or OB with 4 mun® cables,

e LU~ conker ared rated loads of 3 W eac b, D2 D3 ere) connecied through

A fuse or D8 o0 8 mny cables,

i~




2 OWEH -

]

S,

ater heater rated 2000W each. co 1

1ected thron

l’
St

204 fuse or OB with

The design carvied out result

distribinion board at o

the

3E

atf by substantial s saving ¢
£ centre where ¢

connecting cables by placing the
ous sub-clrouls can easily connect and by placing
soekets gt supposed points where they are needed

4.3

2

CHOWCE OF LAMIPS

The choices of Tamps 16 be used in each hatel ¢ SPBCE Wi
e required Huminaton |

oo was dowe puiti
y o the

ag o conside

eration

sworking space, Fluerescent lamps were used because they
juire Btile power consumption of about 40 W or 30 W and an average efficiency of 50
g wati and the ifetimie of 7500 hours

1

~J&

hamens

thus redue

were aise commonly used bevauss of their ko mger bife
ing the eost of maintenance,

span and low
4.4

o051,
DESIGHN OF FITTINGS
the ftings where placed cons idering the FE Regulations and the convenience of the
slient. Every ive conducior in the installation shall be protected by a protective device, g fuse or
a ciresit breaker fitted at the poing of power input 1o ensure safety,
IEE Regulation 631-08-01 requires that no electrival equipment (corain
cutler) must be installed in the
1S pre

by not g socket
e anterior of a bathronm or shower oy

comstion is the fact that contact with moisiure

Bicke. 1

o

he nhvious reason for
WS

il dramatically veduce the resistance of “ihe

r




human body, from over 10 KO when dry to less than 3 k£ when wet. 1t s known that 2 currem
greater than 5O mA passing through the human body can be faml 1EE Regulation 8010801

requires that all switches and other weans of control be inaccessible to 2 persow using a fixed

hath and shoower,

Table 4.1 BIHLL OF ENGINEERING MEASUREMENT AND EVALUATION

NGO | MATERIALS | MANUFACTURER | QUANTITY | UNIT TOTAL (#3
' PRICE{#)

-t

{.3nun copper NMIGERIAN MADE | 26195 33 G16,815
Coppiusior

e

5mm copper PRIGERIAN MADE 4676 55 234438
r
conductor

3 4w copper MICGERIAN MADE | 7965m a6
ponrducior

-3

4, 6. 0mm copper MIGERIAN MADE 120m 1y 16,804
comductor

X, {0 copper MEGERIAN MADE P50m 254 37,500
gomsductor

&, Baway ‘ 4 606 EUREEY
Dristribuiion Roard

7. Bway 5 7503 37.560
Distribution Board
% 2oy i4 13K 187,000

Bisiribution Board

) Earth Leakage 23 SO0 10,000
: Cironit Breaker

b, {04 Minioature 46 456 20,700
Cireuit Breaker

o
N




~3

¥

PAa Mindsture
Circuit Breaker

£
N
<
'
T
-

Y

204 Minianure

Circuit Breaker

™2
LAY
A
i
R
2
v
S
oy

4 B

304 Mintaturs

J.p by
$a
T
o
-
"
L
g
e

C Civewit Breaker

5G4 Mintature 4 454 186040
Cireuit Breaker

25mm digmeter of | NIGERIAMN MADE | 32000 100 3200000
PYE pinea

Fan books 18 50 2t

Ceiling Fan NewClims 18 4500 81,000

134 Socket outlzt | Tenby o 28

£
=

134 double Tenby 28 gy 17500
Socket Outles

54 Socket {naler | Tenby P18

AW
(3
LA
by
<o
ey
e
A
)
<
N
21
L]

Hi0w hygllhead i4 800 L1200
frting

Givw wall bracket 238 443 PR, 200

HOW Ceiling L 30 500 15,000
magnted fhiting,

RS Y Mewelime 3 000 36,000
Chandelier

ES Y philips 212 2506 SAG0G0
fucreseent fight
with mirrobite
fouvre.

240w philips 1 4560 454,560
fuorescent fitting

50




with prismatic
diffuser,

526,500

Tenby

Tenby

Tenby

I gang,? way

swioh

Tenhy

ooy
L

GHW tungston
flarent

$ad
{ad
LR

{3,320

Zteet Huorescent

33,600

" 3 S SR
Hfeet Duoreseent

[
LA
~3

Telephone ouglet

Television cutlst

54,500

Cooker contred

t3it

oM
4,508

philips

philips

()
O

FIGERIAN MADE

PRI

216,000

Miccellgnsous

250,600

£,534,263




45 CONDUPT WIRING,

Conduit sysiom of wiring is 1o

iy

b umed

or the entire wiring of the Hotel premises, b

conduit wirkng 2 tube or pipe is used 1o enclose PV insulated cables. Metallic and non-metallic

conduits are supplied in lengths from 3m 1o 4m. Common standard sixe

i external diameters, but 2Smm diameier <hall be gsed,
4.6 TESTING OF THE ELECTRICAL INKTALLATHONG

Tests and measurements should be carried out oy the elecirical installation for three maim

FERYONS, VK

{1 te ensure that the elecirical fnstaliation In a comploted building is free from faulls

ST
R

ter diagnose the canse of failure and to locate the exact position of breakdown:

i) o ensure (hy means of reguiar tests and measurementsy that an electrical

instaliation remaing in & sound working condition 1 tiwoughout its Hfe, (The [EE

Regulation attaches considerable importance o periodic nspection and testing of

equipment- routine malnienanse)
4.7 TESTING OF NEW INSTALLATIONS

Hefore connecting a new electrical insiallation to the suppdy, Le. before being enerpized.
1 inspection and some 1ests are required to ndicate the guality and safety of the work, These

%

i

siges aven 16, 20, 25 and 32



{a} Inselation Resistance; This is the resistance ehwien the following parts of an

instatiation:

-~ A phase line and the consumer’s earth terming measured with SB0 Y DO
acrass the Hne conductor and the earth torminal,

- A phase lne and noutral measured with SO0V BLC avross the Yne and the
neutral conductors, with the neoisl ink remeved,

- One phase Hae and another messured with 500 YO seross the Hpe
conduciors,

- Live part and metal frame of an appliance or equipment with SO0 ¥ DO

across the live condurior and the metal frame.

For each sub-clrenll, the test is made with tumps and all other appliances and loads
onngcied and fuses and switches closed. Where the removal of an appliance is not

‘

teable, all the associated Jocal swiiches should be open. The insulation resistance in {4y -

{113} should be not fess than 1 MO 45 moasured with & merger; in (v} it is 1o be uot less than 0.9

{1 Earth Continuity Conducior (ECC) resistance

{his is the resistance bebween the carthing point in the socket outlet and the consaner's
earthing terminal, moeasured for each sub-circuit. It should not exceed 0.5 O where the BOC i
partly o wholly of cable shesth, stes! conduit or metal pipe, and 1 42 where it ia a8 sEparate

copper or ahininium conductne

W
it



{ ¢} Earth-fanht loop impedance

This is the resistance of the path of Lt curvent from the Hve-conds WP conneciion of

quipment or appliance to the metal conductive pas, along the BECC o the consumer's
hing lead and thence to the consumer’s emth slertrode. From here 1 the path continges 1o the
general mass of the earth and 1o the NEPA earth clectrode connecied 10 the neotral of the sy ihy

tranatormer, througly the transformer winding and along the supply line through the conammer’s

wirtng back o the fault. This path is called the line-sarth foop .
{4 ) Barth elecirode resistance

The measurernens of Farth Blectrode Resistance has been deascribed under sphe segtion

M

471 The values will vary according 1 1 tervain and season.
4.8 EARTHING OF ELECTRICAL INSTALLATIONS
481 EARTH ELECTRODE BESISTANCE

The resistance 1o eanth of an electrode will de pead upon s shape, size and resistance of
the soil, A copper rod about T m lonsg is used as an varth elecirode (See Fig, 7.1AY 1t is sunk into
the

the ground a1 a2 convenient position and then connected aecurely 1o the earth-continuity

conductor {Cireudt protective condusion } through the carth lead, The connection 1o the eart

v’*

etectrode shoald be firm and secore in a “rap” that can be opened for inspection and removal o

1

attow 1or measwresnent of the earth olectrode resistance. A warming sigh 0 prevent unasthorized

dsconnection of the earth lead should be displayed,

W
h"o




e
p— Ground
4 & R N e AL LR LT TRy
n ” .
” 1'{{_;

safely el
DOVINeNLIOn

°
-
T

; .-~v.~,..‘....,,.“,,,..~.-..§,{:§ "'(f? i i_‘%
PA EARTH BLECTROGOE FIGE TR EARTH i,,,{ £ iR(‘E)L RESINTANCE
KOENTO THE GROLXD f AR A EDISTANCE 4

The resistance R to earth is determined by passing an aliemating current | bebween a

fixved eanth electrode and o wovable carth electrode distance d apart, and measuring the volisge ¥

205

developed boiveen them, As the distance ¢ is inoreased, the resistance B = ¥/ increases rapidly

ity of the fixed canth electrode. At a distance O the eleetrode resistance levels and

sacticatly constant af Re I R 15 plotted against 4, positive and pegalive curves, a5

{

i, are obtained. The ares of the circle of radius G with centre gt the fixed carth

I

C &8 b the resistance arse of the electrode. This is the region of soil in the

vicinity {5 - H} m) of the fixed carth elecirode. Beyond this region the rasistance becomes

constand and R is the earth elecirode resistance. The value of By depends on the nature of the

J

serrain and has seasona! variation.




CHAPTER FIVE
CONUCLUSION AND RECOMMENDATION,

LIMITATIONS

Eyag 1o the fact that the project is vet to be executed | the Hmitations are the desion not

ped

eing nplemented dug 1o time constrains and the va rving market

prizes of the elecurical fittings

wisich may vesult in implementation cost varying,

52 COMNCLURION

The electrical services design of the proposed Hotel was conclusive ety carried om bosring

in mind the obsyrvancs of the 1EE Regulation to ensure safety of Hves and properties, rising up

1 the technologival advancement of electrics! services Hghting design sysiem. energy saving and

g
also considering economic factors, A tntal load currents caloulated 1o be used by the distribution
board is 1676.544. Fluorescent lamps and tungsien fifament lam 115 were used because of s

onger Hie spaw, low initial cost, flextbility in variety of sizes and b igher efficiency thus saving

the cost of maintengnes,

v

the fnllowing are the recommendations in vipw of future work in 1o spect to this project,

,
o
53\

ditional logd may be made 1o the authorized Joad withous ascertaining the current

rating and the existing conductor,

pd

-

2, Birtet adberence be made darin ¢ installation o ensure that the IFE regutation is obey

--M

4]
[y
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