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CHAPTER OME

FWTRODLCTION

1.0 OVERVIEW

ngiveering n olestrification sysiem design s the appiication of sechuoiogical and

Hes

engineering knowledge to planning, dosiyn, operation and maintenance of various clecls

schemes for the benefil of man Any enginoering siart with an engineering

problani .

Flectrification destyn practically velers to the production of 2 stamiard eloctrical format and

clear view of equipment amd facilivies provided in a schome on papsr of soft copy {in the case

of a comnputery prioy o the sl of the acloal phivsical constraciion work, There is no such

i an engineering probiom, the design that iz ulthustely

gk ik g’.’:i;".i'i'-‘».?{,'?.' (i@,‘;?}g‘:'l soiution 0 ay 38

e hegt salution fo the problen. B s a compromise that the

vo the problom in the most effective and eccononioally r. Bach

wal owill need 1o be

shiernative will have its porticoulyr strengths and wenknesses

vl

=8 et evalusied o detonmins the best solution

ying a layout 13 the frst step in providing electiioal HErVICeE 1

rignd parain

Cmethod (o be sdopied, In this project ¥ ok, g
aro thoroughiy takend into rongideration, Such inchude:
eonmido Habiliy
. 5 v . -,
g e ainlenanid.

. Futurg oapapsion.

)




Safety: s the probobiiity that o svstem will either perform s functions correetly or will

disrontinus 118 fnociions in

grons but psefis] i oontrol through the provision of appropriate

M

susnt combine with guality workimanship goes slong way with good elecirical desiyn to

rved in the number of abandoned prodect in Nigerls, Consequently, adoguals

soeoncnne ges g of project must be carried out before comumsnomment

Joon

Salmdenanee: The oase of carrving owl malntenance of foilitioy provided should be

"

mwnmein of wininnan cost. Mainlonance s the chanyges made on 2 systom 0 Y orvors 1o
support e reguirements of o omeke 1 more efficient sale wanner

Future expansion: This ovolve forecasting, In view of the av sing nature of wan

vy
.
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T S, by s e B e +
st for growth and development,

A good ftention design wy all building should be able lo provide for officion, safe and

cempvenient Hving and working combitions,
f.2 AIMS AMD OBIBRCTIVES

gt

o e ard of

tives of this project i

rificaiion design {or a two storey by

¥ Vo enor 2y 8 z';’y’ii'zf,;»
* Vo also included earthing
* To adbere sirictly with the IEERegulation in selection of cable and other componenis

consideration

3




SENT OF THE FROBL ]

+ houses i3 normally doug 1B such away

e plhigse have 5o curvent the whole

amd pow
v desinn 0

cirouit have
uitsy will

provide arnbiony wherehy thes Bosn CIrCuiis {pHwOr 2

ool

have B

stoh o the e ono fop 1l luemination of power PUIPOSES

wiring sysienm and safety thet txhes et

wnoiers. The designer shenid shosy full desoriphion 80 that the

ne instailation properly after ponnpletion, Potontinlly, the desige 16 first

workman can cb

sraerved before the munual comsirnction, The electnont design engineer nesds o give full

i foy full understanding of fihe fundamentals of slectrioal enginoering principles.

1.4 HCOPE AND LIMITATION OF THE SYUDY

ssign of a building

Flig projest research wWork will give e d pomplote cleols 3 ipstatiation 4o

incosporated with powor & ) lighting clrouils, o4 siing and i pation caloulations 4.0

is not ooty limited o the slevirical

“his wosk is mited to ondy slecivioal design of also a h

o palive other work thal are &

x3%

N

design, i inclade

it mdusirial or workivg
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sot being uplomentod 48 8 108 ofish

ahxe taken into constderation in arrving the total project cost

the oot o

Another hing is that dug fo the Auctuation of the market prices design and bpplomeniation
COBLIRY YATY

15 PROJECT METHODOLOG

Thiz project will be carried oul or design through the use of fast growing dovice i any

edvoational and global feld which is a Compater using an ALY PO AL Sotbw

given the plan of the bwo slorsy nutlding from the eleotrioal sory pes design, MEIECHANOCE

wohedule can easily be caried oul A nd safaty ja ensured by the m rimization of faults and

arotaciion and

aveidents, honoe, onc takes atoount of the oabling stzes, pro
garthing systen and ope erational requiremenis/observation,

1.6 PROJECT OUTLINE

ot werk i3 carried owt and analyzed inie five chapters, the first chapley ig the

hxs

This e

"

erature, the thid chapter deals

e

sduciory part, the second chapter i the review of yelated

chaper four 18 conoora with the evalnation of the design. Then the fost

SIVES SRInary, Cont yaieng, Tesoin nepdations,
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23 LATERATURE REVIEW

ey

Hlootrical Hghting had i3 real begining in abod

7

fmmp. Today's electric light

-

first practical incandescent

P

dation work of @ building

24 DESHGHN FA{CTOoRS

These wre fsctors that are takon in consideration o o
Some fwtors are of a standoan

sarg discunsed below,

BIAINTEMNANCE FAUTOE (0LEF)

froom famps conld be reduce

H

Pe

“n

CHAPTER TWO

miepcend  lamp, e gaseous

(R wit

cormmeretally nsable lanps and was given greatar impelus nine (Svesd vears later by Bdison's

SURICER

b

fret
ey
o

fait in io three genpric

discharge  lamp, and  the

migh the

al or thermal energy, The

ool tw avorage dhaminglion on the working phane after 2 speai

winution of clectrioal regulation for the slectncal cuuipmend of butlding pablished in 198

1983 covers prevenstion of fire risk arising Dor mdosinad

salintion wonk {0 be carried

o other are wo

The

noo facior m the

fied poniod of use of 3

g instaliation (0 the average ilomination obtained under the same conditions for a now
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el
o8

wstndfation. The figuwre coold be botween 07 — 0.8, The deprecintion factor i3 the reciprocal

of maimienance aoior e,

Drpreciation fa }

f’a's.imz%“% BO P anior

n g

Eduinienance factor (M) Hhomination under working
iHununation under porfoctly clean place

PAD COREFFICIENT OF UTILISATION

Phis s g fclor in dhumination engingering taking oare ¢

the working plane, sinee sources of the embited flug canunt got

ot of the shove 1s to reduce the Hhembution on g working plane or condrarily, 4

wor of the Hebi sowrco i other to achiove 2 given sihunination Jovel

is the ratio of the uiihred fux lo the luminous fux otied by the

A3 BPACENG - HEIGHT BATIO

s essential 1o have reasonable mounting heighls o luminarics. Glare could be elinoaied

et
i
ey
o

cthe choiee of & o height, Exeessive height will juoremse maintonanee cost and reduce

s dhemnarare oo the working plana.
LiA ROOM IMNDER (RB)

i is the vabtio of the wrea of the room in particudar o the preduct of the mounl

o the yooms The room index, K is 2 fanciion of wors and

stepmined with the formuls;

£




5y == Room bremlib

son the lunrinoce and the working plang and somo

Hooan Do o

LS P e e iy iruey Prenier ]

Wihere: He = Suspension height of haninancs
Tie 3 5 R N L T 8~
Hoe = Height of working plang

1.6 SUSPEMSION HEIGHT

This is the distance betwesn the ceiling and the ninance, 1EE stipulates that the

ot of any Luming should ot exceed (6 in most peses it is o be oo, (L

¥

BRWNWARD LIGHT OUTRL T RATHE (DL} This e the ratio of the fux

enittest dowenward by the luminance o the sesrad fian emitted by the lununous,

This 13 the ratio of the Hax eyriied

v 18 UPWARD LIGHT OUTPUT 2 ATIO (UL

ERFEES

the total oy emitted by the luminous.

e by the fuminance 10

L (YTHER VAUTORS

.p_-.m

5 g LLIRINGHS INTEMRITY (1 CANDLE POWERS

LTI

e parwer of SOUTCE of Wght encrgy. In other words, 1 s sobid angalny e density of

7




LEZLUMINGUR FLUX ()
i1 s the onergy radinted out pur second from a body i the form of luminous Haht wave, I
is g sort of power updl, The wnst is henen (nd. 1 s called Bux contained por aoit solid angle

of 4 source of one candela or standard candela,

LAIELUMINANMCE (ER

[raey

5 oatled

This is the amount of light filing on an srea A of a surface. 1is denoted by B It

the ey of Hhumination; the unit i "™ Good Hght is important in all building for
efficiont, saft and convendent Bving and working condtiions, The goals of bghting design

are fr oroate an efficient and pleasing inlerior,

These goals are olaborated below:

Lighting st have the proper quality,

i Laghting fevels shoubd De adeguate for efficient sexing of the partioular task
mvolved fe, general Hgbting should be provided in gl spuces, sufficiow for
moverment and casuad seeiug,

"

Y The entire ighting design wust be secomplished efficiontly i torms of capital and

s

CUSTRY TOSOLHICS,

Hluminaiion technology has oo a highly specialized subjeet which is divided o
threo broad areas namely:
3. tnlerior diurunaiion of buildings for Hving and working,

i Hxterior iHumination for somw spesial purpose,

rends and poble highways,

14, PHominaiion of &

o
W3




24 ILLUMINATION LAWS

awen andd b caloulsting the Hhunination the types na nety the mverse

Theve are Hiomination ws

auars tow and the cosine faw are usod.

4.1 IMVERSE SQUARE LAY,

A mboares of 3 suriace 15 mrvorsely

£ = Hhminanog,

3 nensiy.

e dhat is porpeiiouiar 10 0w

CORIME LAY

W

YWhere, F o iHuminadion

PR
—

] hoinons inlonsity

= Hsianos of Separalion

& of ncidence.

poidoor Bghting design,




351 CABLES AN CONDUCTORS

gy

sy COTnEnin hetwnen the supply it the apparaius, They

Cahles
Priiiiiesd

g very wide fangs of sizes amd typos. T hi NEORSA

Leetricity etficieally, chesply and salely. To this end i should not

1% Y e
s

g voltage drop, The LEE Regulation stipuiates that all cablos carying

an i
S reT S o selected as to b able to carry e i vated currenis, without deteriovst S IAEE

ey factors have (o be bor i vmingd namely!

{1} The curron carrying Capec iy o 4 cable.
iy The voilags drop alony the cable,
v 51 THE THREE MA i PAREE OF 4 CABLE.
Calslen ysed i oloods sl cirouits consist of the following maln pans,
Clopducior
{1 Insulalor
(i pdeshonicnt profection.

347 CABLES UBED I ETERMAL WERING

oF Daildings may e divided inio different

3.6 ELECTRIC LIGHTING

most think of Hght in two Ways First fovels of ik prination 8 0o

B

-

That 16 10 soe well & wough 0 funeiion at ouf designated 1asks ¢, Howevat

o g o uEc d SiraL 23,

i




poregived w s © { ihghy, How ong foels

homse bves afg

Bilon, the fonms and 5P

iding is also determined DY

st buid § by light, {Selntler 1042

a1 LEGHY S{VURCER

juhit is ag dpmiited 0 o botiding ihrough windows by natiral Lght {day bight} amd artificial

el both in the dayiime e andd at phl The characieristios of 8 good $ Hight 50UICe At

I3 coeptabie ¢ eobouy.

i rioise free.

I :vi?'f':\

it Absence ol gia
i_“s-"-, S SR 38

162 TYPES OF LAMPS

The type of lamps avas Hable for Hghiling designs 0un he categorized a8 fotiows!

Fluoresceni izmpbf/xvew”f}pe;a}zzw {ife is hebweon 12,008 - 20,000 s honrs)

i, Incandesoent Iamps.

Hil. fperpy saving lamps ({hese are spevial lanps which we saunally sompact fong -

|3

~igrlenaity i sobarge (10 ke arnps.{ Oparating Hfe ig 10,000-24,000 b}

363 LIGHTING FYTTING SUHEMESR

The distribution of the light enu diked by lamps i asually confrollad o s0WE exporit By IRCHnS

of velioctors and transiocent diffusing seyeons, 07 E¥B benses,

The ipterior lighting suhemes may oo ot lighting (1) segni-d

<§ % K1 iy 11 Ui




i, Preet Lighting Distribution. 1 15 the most comamonly used {ype of Hghting schome. In

this hghting scheme move than 90 percent of ol Helt fux s made 1o B directly on the
working plane with the help of deop reflectors.
{0 108 upward,

X

1% dosvrrweard,

2. Semi-divect Lighting Distributinn, I thes Hghling scheme 68 1o %0 percont of the {ofal

Hght o ix made o il downwards divestly with e belp of semi-direst retflecting,

remaining Hght is used 1o Huriueic the cetbing and halls. Such ¢

{1y 10~ 48% uyward,

.

(Gl - S0% downward

<

3 e 60 1o 90 percent of tial

¢ reflection and the rest reaches the

working plane divectly except for some ashsorption by the bowl It is maimndy used for indooy
bl 4 J - y .

fiy 104 wivward

iy

haw B0 peroent of

I osuch o osystom the cotling act as the light scuree and the glare s reduced fo

ssed for decoration purposes in oinemas, thoaires amd hodeds oo,

o

sriiman Ui

-
ne




art used

5, fiemersi Liphting Distribulion. In this scheme lamps nade of diffusing g

which give nearty qual ioutnation in all dirgetion.
4y 40 - 60 9% npward.

{3ty 443 - 6%« downward.

27 ILLUMINATION FORM ULAKE

shiaining the tolal pumber of lumens roguived for types of Cepvirommont 15 88

piminanes XAres of working plane
BF w3

Tobol fumens (I ME ©i 17

Aves fml)

srnuia for obinining the tolel number of Jamps roguired for a givon 1

g 4.4"‘»“’ Zii

Y. EANE & P
wi g ay nlows:

Toatal bumen &

mnrher of loaps, N = - -
Lumiinous Fluy i

Whore R raintenance faotor

O Coeffioient of wid Hzatiog,

= Lawninous flox per kunp or lumens pov lamp {im}

18 CIROCUTT PROTECTION AND CONTROL

There arp many wavs of prolecting both smataliation and the user frm risk of slect irie shocok

»

syl 10

wr fire, whivh may occur soder fausht comditions. B general, a profective s ievics ig dosi

o
S




aalt corptition, The B TR Gt OO devioes

LT SRS I T R e T e o
disconmect the DHoUR whoneve ¢

folowing

ee provides e plest fonm of over cuirent prois

[ E AL

fusing carvenls ‘This be the minimu current { that witl blow the fuse

i undug

caryest vasings This is 1he s iy current that & fuse witl carry indefimilely w Hin

>3

vse clement

e

detpriorption of F b
\ frening favion This 1s the ratio of the fosing rurrent 10 the current rating.

Fusing ﬁzz,; rent

bSO B T BOR AR LSS

Current ratig

13

s g3 CIRCUIT BREABAR Thiz may be used 10 dimconnsol auion naticatly 2 faulty
civouit, Mnigiures cirouil - broakers (MACE) bave seen devoloped in rpoeat YO&IS, 2%

apative 1o fose, a8 4 Moans of protection o dommentic mstaliations and nihor

i stipulatos e, overy plovtrioal it and sub-chouit shall be

CRE A

o current by fuse pirewit beeaker, OF shpiiar deovices Thess are

w
&
<
<
Fas
&
41
2
=
ford

G
T
5
&
=
.
on
.’Q
o\

-~

seoted 1o perfonm the futiowing function

. wnst be of adequalo rsking and breaking cap sy

i Operate apdommaticatly al comrent values suitabde related the safe current Taling
of the clreuil,

1k ningh be suitably taeatesd and of such coraiiue sen as o prevent dangol frovn

sverheating, svaiening of hot metal when they T0me in to operation, and s0 88 58

i

sermit yosdy TR 1 of fuse sloment without danget.




IVIORNg

2.8 EARTHING

P T T A S R S T 4 g
Auy enrthas defined aa 3 conmecting

3 b

LaEE

3

o thal o hoavy & urrend [ov

o
iy
i

nd proper fnsclion: g of ths

wd conneciion o

time, Aome faciors ©

poriod of

. conaidered abways, Thase i

b eloctirode 9

4y TS oF

PIpES.

¥ ARTIING METHODE

PN

O rogulations sigies thal ¢

garthy b

¢ g, oo COTYDEIND resistance, and alilily to perions

AT O] SEOES

r BYEIR, waler, of §

civenils’ struchures  and  appanaing

380 or R e T I S
1o the genetal mass o the carth,

47

 wiring Sysie

i peery means of earthing and every profeciive conductor
% the requirements of these regulalions

o associated 2ol

e Y ? hre Tl
Aty W LAy

i have a low

Q\AA

wiat wiich sifoct & capthing

-?{

b
;o

AV

phedded i foundation.

crete.




200 PORVER DITRIBUTION

000 INCOMING BERVICE

The tncontng supply entors through the supply company (FHON) equipment 1o the wain
switch of the “hak rype”™ (Lo 2 switeh which breaks both poles of the supply)

Proan the main swatch, the supply i3 fod o a distribution board contamning fuses or other

itable over load protoctive eguipment,

AT DIRTRIBUTION BOARD
These arg usually small panels fony which the finel sub-chowt power supply pomts are
3

tabey, They are usuelly manufactwed in stapdard sive and the valing {hotors are usualy

wob by the punber of ways (outgoings), maximam courvant capacily, and the mumber of

BTEWE
(I8 7Y

Siandant consuwmer controd anits i the markel range from 4 - way S04 o 17 — way |
2PN and 4wy GUA o 12 - way 1004

LAY FIMAL SUB-CIROUITS

s n ocironit which iy comserted to any way of & distribetion fuse board, or switch fuse
teoding ons of Mo pouds without the mtervention of o furiber distribelion fuse

yherefore be seen that from the definttion of » final subechronil, o mainly consisiz of 3

abde feeding o larpe wminloy

cabilos feoding o fow lights or 3 very high 3-cove

.vx
I .f;

Fhe WE regeintions have definte vules guiding finad sub-clresdts, The rules are v
ersre thal wiring o sub-cirouils aod fuse protection 15 such that danger s preventod and

i

< Fige P Ea T TEY
sitisineiors ¥EsUiE ars obisined,

16




TYPES OF FINaAL BUBCIBOUNYS

Final subeciouits are in the foliowing calegories:

b Asub-cirewt feeding 134 fuse plug,

0 A subeciroust feoding o motor or rolating olecincal maching.

30 A subevivenit foeding Duorescont and other tvpes of electniv dischs

4. A sch-onouit with vated capacity not exseeding 154,
5. A sube-ctrout with raied capacily oxsending 15A.
2004 POWER OUTLET CIRCUITE
These are reguived to enable portable apparatus to be conogciod 0 the Onal sub choutis, A
x

i fomale secked vonnecied o the power wiring in the bulhing and ol accept

sitached 2t the wnd of the Hexble cord of wn sppliance such as vacwum cleaney

2

SAN0E.




CHAPTER THREE

A1 OINTRODUCTION

3

cleciricny sopvice i3 the ooiled o which he

s ap average user the only unportant pat of the

Tooan enginest concern with the designing or onstalling the sorvice, the
slurunation system, the system of cables which Haks these outiets and componeniz o gachs

ather is just as wmportant. This chapler will consider tHumination caleulation for lghting, the

cable and the earth slecirode resstance,

3.2 DERIGH PROCEDLURE

123 LIGHTING

Hummnsion and the design of ghting layout 18 very inportant in elecivioal sevvice systom, i

s noocssary to design the oiendt lightig system thal provide good elcclrification

airansphere, The requirements of a ligl

kind of lamps used o8 we aro going 1o see.

"""""" ) Table 3.1 Dimensions of the propey ssw f;i % siggle fizi
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WLE = Mamntenanoe Facloy

LLE = Littlivation Faclor

3.3 DESHGN SPECIFICATIONS
Supply phases = 3 p

7. Woltage = G230V

i

Eeed

1 Type of witing = PVC/PVE condu it
4.3 CALCULATION OF BLLURINATION AND LAMPE,
FOR FLAT OME

sially LOUNGE

3. bamp efficiency: v 36 hunens/ wall,

sounee facion, MUF = (L

4, Main

abton facior, LLF = 0.83

A Ttheminstion level, B 1M uy

<4

7

g Polal huminous o givon b the fonnge.

o, — A T & oy
@, = 50470 lumens.
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HAPTER FOUR

4.1 DESIGM EVALUATION
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CHAPTER Five
59 SUMMaRy

The project wag design paposely for the electrific cation gygt
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