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CHAPTER ONE

SMTRODUCTH

DEFINITION: Phase sequance by definition mes
thros line voltages become successively posit

the order i which the three phases atiain thiy ¥

T yARIaY

Elecirie power is generated and disiributed in

5 Cagh oy 5 - Cover yeies
frequency of 60Hz {ov w77

wer 3dead/sy i sovoe other parts of the world Bl
sysiem is more economical than the single-phase and is very §

£y
3

becanse modt of the machines i industrics are

condition and this makes three-phase sequence an HRpOTi
threp-phase system as well the thy ree-pliase  seguenee

interesting  becauss

thres-phase motors eap

reverse rotalion.

18 Imporiand becawse §t determines the direstion of rotafion of

three-phase motors and whether one three phase systers can b

parallel with another. Cousequently, in thres-phase systems, phas

as iraporiant g3 the i 2y and voltage are,

in he development of the thresphase e f3, clockwise otz

SYSIenT wWas assiun

assumpion made the eandh of phase



: AN, d PRPRE . SRS S - P ST SR
behsnd that of *2” by 1207 and in 2 similar way, made that of ‘¢

wh of b7 by 1207 (or that of *2” by 240°) Hence, the order in which the

es z, b, and ¢ atisin their puimum values

wase order or phiase

Hy now, the motalion of the feld structure ig reversed e wade

then the order in which the three phases woull altain their

‘

cerreaponding masinnaen  vollages would also be reversed. The ohase

aquencs would become ¢ —— b o g This measns

"/‘

- I LI
1.4, of phase "¢

wondd now oz behi

i

‘@’ by 120" tustead of 2407 acin PESVIOuE

this phase scquence can be wriiten as ac

which is the same thing as cba, Obviously, g three-phase systam has o

possible seguences: abe and oba (e read m the reverse drection).

i general, the phase sequence of

aie SUL

detenmned by the order in which the S-phase lines are connecied. T

wnee oan be reversed by hterchanging any pair of Hnes, o the case of an

P
3 neilor, reversal of BB

sotation. In the case of 3-phass

s, I generad, b canse a complately different sel

TV

vents. Hencs, when o

systems, 1% oxsentinl that

wimecessury oonfusion will arise

> of & 3-phase




i.2 CALBES OF WRONG PHASE SEQUENCE

causes negative

equence componenis and resulls I excessive heating of the motor
windings. An sabalsnced volts age ey ooour due o unevenly
disiribuied single-phase loads,

Aovoliase

=
RN

unbatance may slse be due to onequal phase inpedances

of the feeding HT Hoe and may be a result of unegual SHECEIE

betweon the horizontal and vertical formation of conductors or

3

asymmetneal conductor spacings. These offocis cause an uneg

war (25

wduced magnetic field and hence av onequal impedance of sach
conducior. The implication of sech a syslom can be studied by
assuming 1o be corposed of twe balanced systems, one posilive

A S o e e e em e e R T b ey fy [ P e a e o
and the other negative {the v svsterm having the reverse

wisting feld and tending 1o rotate the rolor in the

divection). Hach field prodoces a balanced current sysiemg, the
pitasor s of which will declide the sotuad curvend the molor

windings will draw. The main effect of 4 negative seoucnce current

i3 thus b inciease bron Iosses and reduce the ool iput of the wotor,

insuch g condition, a5 the current drasvn by the motor increases

the torgue and the power developed reduce, and the minior operatos




Toie

i3 ALS AND OBIECTIVES
. To provent a three phase utdaterraptesd power supply (LIPS and other

stectvical appliances thal are sonsitive

I

power supply Bom goith

o To prevent reverse rolation of 4 motor especially inan industry wi

the wotor is required to rolste in one diroction onk

k%

.
ol
o
o~
L4
5
w1
e

Sopnase motor and other electreul AN

suduence Protection {Re

COEY BOUYCS O ¢ sspechive three AL DOV

e gach havips o

an unpedances

¢
$

bowng

S 3 " P SRR LU R U SO
BOUNCT ieads,  comparalor nolworis

ISy ¢ 22(7’24,.;‘1 o vechilty A

nd resistors to provide  voliag



~

s for the protection

ciroid, the DO magnitude of the v oltage source

rails bemy dependent upon the e LENCS O conneciic

leads with o oad, comparators having inverting s porieerting inputs and

v
pg

tragsistors oulpuis, volisge reg

L

wwans coupled o the rvails w provide

Yy sy P N TN S PUFa
vorages, e refzrence vollages coup o the inverling

tapnits, voltage dividers COMprIsing vesisiorn connected between he ratls and

N
¢
oy
"VJ
i

v
&
I3

s
-
-
o~
P

cannn

fne, the junctions formed betwes e divider re

the junctions coupled fo the wo winveriing  pots, the o dputs of the

.3

b o the solid state switches, the viritage al the mverting

ors vennected o the second resisior being less than

o=t
o,
pon
5

et

-t the pon-inverting inpois when the first end second resistors and the

’

Hrst capacitor are coupled {o the three AC pasver soree leads with the phases

2
ohy blasing the tansistors oulputs into conduction and the

of the comparator conpecied io the  lne

t voltage ot the non-inverting

i second resistors mud the find capacitor are coupied to

iads with the phases ¢

[y

of se sguence thereby

,...,
o~
foon
povt

o

ja1ed
o
o~
5
et
b
s

rutpat of the Gansistor vomnected 1o 1, the solid stae swite s

vdepending on the sequence of the AL power source leads,

123




.5 SCOPE
This apperataus is designed o provide a u gowd protection for motors that are
required 1o votate noone direction sud in any three phase - throe wire systam,

alion o

s also capable of prolecting the three phase LIPS against reverse 1

gencrators. The apparatus s designed io he voltage sensiiive, meaning

poce of change Inoany pair of the AC Hae will be detectsd sy the

bl

apparatus and the wdicstor will eorrespond to the phase sequence of the phase




CHAPTER TWO
LITERATURE REVIEW AND THEORETICAL BACKGROUND
11 LITERATURE REVIEW

In & modern conirol system, clectronic intelligence

physiweal process. Control sysiors are the “automatiic”
suiematic pilot and auwtomatic washer, Becsuse the maching

the routine decisions, the humen opersior is freed i do other things. In wmemy

cases, maching inteiligence is better than direct hunan control bepause it can

sl
:

react faster or slower {keep track of long-term stow changes), respond mose
precisely, and madniain an acourate log of the systenm’s performance.

gt
L th

i a‘s"\';i‘e;m cany b classified o oseweral wavs, A

autorpatically meintaing g parameter of {or neard o ospecified wajus. An

e of this i3 2 home heating system mainiaining

v

despite changing suiside condittons, A follow-ap

e 8 I I T syasog s bt 3 PR CTOPIO
sHow o oset path that hes been specified in advance,

industrial robol moving parls from place @ place, An

"D

onivols 4 sequential series of events, An example

w
s
<
(@]
=
e
Y

cycling through a series of progranumed steps.

Hatural eontrol systems have existed sinee the beginping of e, Consider how

-~

the human body regolates temperature. 11 the

calories are converied 1o produce hoat) on the other hang

cooling, Becaume evaporation s fess effec

it ts noi surprising that owr body temperature (98071 was sef near the high

o




educe demand on

1obics @ die 0k i1 e

xisted i3 some oo since the

esting device o

When the

s o vabve that admities

Slectrical  control Sysiems

> 3

amal relave weore sievebyed and

SO some in

B

elopment in control

HOPINeE in o

baving an

d, {4 zﬂ,guwi‘ 3

piated

i) becmne available for anioy




andd  adapable {if
3 ) LN

cortrel systems iz really

G}, POWOr-of

arry, which

{2t teast} a confrodler

val conred clemes

Shown in the block dingram in Floure
s’ et

has an output labeled comfrolled

YEWIGE PEOUOess bow 4

actuator, and i

megsiirable result of thar process, For example, if the

s an eleciric motor that

s apstenng,” and the o

G
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seguence s mswirad, reverse rolanon enll resuldt, That iy, with respect in 2

thres phase

4

snportant that the wiring spyuence be vertfled prios io

win method for defecting

awon of sich 8 compressor svstent.

phage miswining in g three phase svstem utilizes two peon mdicator lamups aud

resistance of the neon lamps and the reaciance

osen to be approximately the sanie and are connectad ina Y

’i?idih‘? Wit

wevedd o be phases A and

C and the cupuoitor coupled o phase B I in faer the phase sequence is as

s second lamp o

Thi ‘(‘?fic’t‘ s 4 g
fap will be approxinsately 0372V ., below the level reguired for
shummation. On the other band, i in fact the phase sequence s miswived, Lo,

A~ the voltage drop soress the fivst lanp will be approvimaiely 1372V

e aind ib wiad glose and the second g wil

Hat voltage level reguived for tllumination thereby indicaiing «

i COnaHion.

Although this method cap be used effectively, it doss not represent

solution 1o the problemy. The possibility exists of someons

rvicing the or asseciated  eguipment,  reguiring  the
disconnection and subseguent reconnection of the leads, sither not having the




Althoush thus method can be used effe

sanistaciory exists of somenne

ipment,  regquiring  the

disconnection and subseguent re her not having the

FE

poon lamps and capacitor or of making o orvor by misinterpreling the resulls.

Fven duping un seteup of the ins IR

r

C e of the direct control of the manutacturer of the

theyef

done correctly, Since the cost of the comp

o it would he very destrable o obviate

v

casioned by miswiving of the phase sequence.

o noted prior an

:
A

inexpensive and vet will prodect a toad from bong de d dug o miswiring

of the phase sequance of o polyphase power supply.

]

ance with the inveniion, st and second resisiors BAving 4

Prietly, in aocor

first unps sl w capacitor having an equivalent impedanze are conecled

o Y conficuration and analog comparator nubworks are coupled In ling with

the first resistor fo monitor the v

phases sre in and oul of enee, of the inveniion, the

eyt of each of the comparator network s ransistor

Hoeh to provids control cireuiiry,

Amplifier olrouit i ws Beieh
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2.2 THEORETICAL BACKGROUND
The principies 0 be considersd here wre those of oporations of a threv-phase

1

G atod POWESY 84 Py, PAIRSe seLusl

e

oo dedecior

wye-ponnechion systen,
cironit, and the switching sivoutt whizh comprise of the transistor and relay,

The block disgram of figure 2.2 illustrates these,

Fhree- Beptifier Phase lﬁng_g}}iﬁ Swwiteh
phase wye 333t L} seguenue £y unit . g
. » . > o
puneeied detertng it

¥
¥

i 1135134

oy

vy 7
Frgure 22

1.2.% INEAL THREE PHARE STAR COMNELOTION

Three-phase power 15 oreated by a three-phase generator thot has thres

te field windings spaeed 1207 apart,

The relationship of phase voltages A, B, and C i presenied in Pigure 2.3,

phase voliage with respect to neuiral, Each phase mabes a

somplete ovele o ous period and is 1207 apary at any parbioolyr time, sl

'.\n

vmes add to OV (for example, add the magnitndes of the thres vellages

inties do Figure 2.3 that the phass seguence is ABC {frst A,
then B, then 3 The other possible sequence would be ACE. Typically, three-

er v distributed within a facility as wye-connecigd, 1 all the lousd

mpedances in s sty vonnorted Inad are the same, then the system is said to be

halmnced, and there woubl acinally be o current in the neutral wire, Unds

rons, the neutrad wive could be romoved, and the motor

L

[




wenihl continue 1o vun just Gne. Inoreal life, B s unbikely that any partiouiar

H

iny would present o purely balanesd load to the povr lines, because gach
. £ - y

shase voltage, it considered separately, van be used a8 2 standard single-phase

voliage, Therefore, 2 single-phase load such as a g

<

sulh ponbd be {and

3

froquently is) comnected betweon ene of the phase voltages and neubel The

~

systern wentld now be unbalanced, and some corrent will How in the neuiral
wire. T practics, effort is made lo keep the load on vach phase equal. Fually,
the specified te volfage of o three phase wye-connected systent is the veoior
suim of fwo individual phase vollnges in series. This relationslip i given
Haonbiontd

For wys-connesied: Vi,

L
-
".‘«
}

e,
feven)

e

Vs © three-phase line voltage (voliage belween any two Hoes)

sysiern i3 also the voliage belweon a line and neutraly

~



For adelta-connected system, the line and plase volt fages are the

Wye-connorted three-phase powes is maindy used for distrihniion within

a facility because the neatral wire allows s oparate single-phase loads io be

e

putted off as needed, Delta-connecied aystemis bave no noobral wirg and

thrae wires o

inhwrently

The power company typically

a2 power over the power lines. Once al the sile the

onvertied to wye-connesied power with special s lormers

Three-phase transtormers can be made a3 one uair

or from throe single-phass wansformrs,

e - S SOUE

Compared to single phase systesas, throe phase

o

advantages: for the same power and vollage there

tolal power ahsorbed rematus ponsiar i orather than osciilate

around ite av

Fig. 1.5 Zero-neniry

kR
L3




that B

o
¢ it By LAY, Phoy ars

e,
P

three curvent sou are connecied as shown i

fviaisin

sy 10 prove that the cwrrent i the branch a1

B3 nein <gren b . #
O NPT
SROTC WL B3Aavae &

PO ROUEGCS zione

systery and the ong phase CRETY
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Fig, 2.7 ¥ conpectod veltage phasors

o~

This is shown in the phasor disgrams of Hgure 2.7, and 1 says that the s

tage sl g ¥Vioad, VI, g v 3 toes that of the hue o

peittral OF PpRase voilape

is obvious et the phase curront s ogual 1o

the Hne current i the ¥ eonnection. The power supplied 1o the svs

the power supplied to esch phase, since the voltage and current

mrplitudes and the phase differences between there ave the same in abi three
phasen. I the power {actor in one phase s pf =cos{pv -~ qeiy, then the total
power {o the sysien: 18
RRCEYS - Pag + sy
A REN

fiSvr o s oy ey o "
w3V cos{oy — pil + ¥ AVHEH sin{gv - pi)

S




CHAPTER THREE
DESHGN AND IMPLEMENTATION

3. BESIGN ,
INPUT WYE CONNECTED

.

22 THREE PHARE

15E CIrCniE

weomrt TEL,
BROted. 1y

o

This is whewe input o the clrenit is o

eenneition is a siar {(wyel connestion as shovn In fig. 3

P i,
- - o A
o o,
- A
i et .y
5y ™, T
- P VoL,
[ o,
..} .,
Ped e,
o,
o . %7

Fig 3.1 Three phase star connecied

The resistors have an ohmic resistance equal 1o RIKLD «
has a valne O{nf) with capasitive reagiance egual 1o B
2IRE

Chonsing Ri=R2=225

The value of € iz caloulated from the formuly

N e o £3% o D IV
T et 07 2RDGDN

" i ’ i 1. - b 3 . .
Ll 3 e 2 i w A 4ATE 07  Farad = (.14
2nf¥c Tunfa FACRORTO ¥ RS HY ’

A mica capacitor of value Dnf, 400V AD g chosen |

N .
N T
VENTAZS FRUNg,




conpeciing three reactance of 1 ¢ i a thres-star system

v

without neutral wive, With all the regstance of the

b system will be equilibrated and the peutral point will have vo voltags,

ase displacems

the capacitor roeducss 3 p

over the phase vollg

star’s poutral pomt O s

e voliage 15 constant,

ueutral poid ’y'wmé,: Jon obiserved.

. e
¥ S - Y
py % YRO -

Y
o
¥

-

-

s YW
N /S ¥ RN

; I A%

el s - wernnsocennee vV YR

Fig. 32 Phasors in ooy

af sodation for s 3 X 220V o0l three

iy 13

Fleyryes = (, PR PN SN -“. ¥ ".
= {ine vollge = (vEAVphase } Vay, Vi, Vor




= R indicators bran

22003, L 224

o Bravch Admattance

k { 4 {2000 o . e e
S SO it 41314 T3 VR A S TYL O

Cpap0e | ZIO04 0 ;
i i . PR
= -z G340 < R
2ELOL 2 3 FT
it may be shown that the pesiral poant O of the star connection will be

Vran X YrieVyn X ¥y

Vet ¥y -+

y7 > T I
Vian Y i wiziihd bo

o hEnnse 1y

gway from the node

AN B SO0004 5907 - 2ADCH LI X G O00045 0 2300 - R AT IISE

FOGBUDAE L GO0 R R OUN4S

5 e N
QY

- Q0540005 LT JUDOEREI L0 A0E 1T RS JOO08E53

GOLO09E FRGD0BG4S

PRIREA ORGSR 3

.

OGHGN- (L G004 5

Therefore, the new displaced phase vollage dus i the peolral

.
et
b
oot
N
AT

Hmeasured will ber 195

CEAB - JAAE e 9 - JEAB = 16586 < 56310

w115 + 199,09 = 138 + J138 = ~ 253 + J337.

2%




reference valiage Le. Hs v

(’L

Boe Wy w0 Wy = 42156 < ~83.12% % 0.000 i}’% > <0 8% e JBAT7 < -

T current lags bebind the reference vecior .o YVpo ey

sroouns to being i phase with Hs p olfage Vg by 53.12°

120 Vo by 13.60° which anum

to being in phase with s phase voltage Vo by 13.60°.

" e
Mow we have verifi

3 that due o the e

tdisplacemens

Al as Hoe volisge is constant

i

Yy 7 Vo - Vo = 92 4 J130 283 4 F3370G = 345 - J19% 19

= 44 34 < BT 630

2




Y
3
£

e

s can oo the branch with the greatest voltage { agsuring the indicator

was connected o the right soguence RYB) is the branch with 421 Stvolts, fes

 frown the lermingl i hiy gher than the one submitted 1o 260 30uni

P ?

sitosws the capaciior branch is the one comnected 1o

e
e
e
23
<.
v
Qr
k4]
e
-
N
-
w
P

sl 15 wsed for the phass

deiector piroud,

oy Hhis ferminal will be will be com pared with a

nsad to onorgize relays that witl deliver power sup ply i

R RECTHFIER UNIT CALCULATION

is iaplomented with two INADOT/LA/GUOV given larg

Bhaies-)

e

o

Thoe peal mverse volage (PIVY rating for the diode s 06y i used for the

sectifisation of the AC voltage. Therefore, for the two dindes the PIV weuld

333 YOLTAGE DIVIDER NETWORK

The AU vollage o be vectified is 42156V for Y-phase and
26829V for Eupimmﬁ,,
But 421.56% will be used for the caloulation of varous oo WIPOneHs to he
used 11 the design,

oy

o

s oresistors are connecled o parallel so that this 42156 will be

-
Py

reduced fo approxine s of 1Y that will be repulated and wsed to

pover the cirouil,

N3
Lo




ESRLY) Vi eqgualin 140

= 1AV L Ve dus Lo the drop across diodes would be &)

Vo™ 42156 — 1.7 =

LM VAe-PREY  1RRG X (420 26 143

428,36V

Vi
By Raowould be chosen o be 45k(2,
332 FILTER CALCULATION

siunt capacitor filler is omploved for

-~

i
Fe

smoothening of AL ripple coraponent in the

Assuming 20%
Yy w126V neak x

The bebwesn halfeoyele, dt = 4

i hY ry g
o IV B T
P haned "{ _‘; hae j,..}l'/—./j’

L NS

Where T i
AR A LA I SV

sd for one ovele

PHEN fregu oo S0

\ i :
7o o 2o

2?{%_

this project to provide

I supply.

pple voltage, ¥, afier Bleration

7 “y oy

7

FORRA RS

Wity o maamm current, 7= 14 for the diode, ¥ v OS2 and

And using = 0V

£ S Bt o

b

~3




sHance value of 47000 v obg

\,.u

~phase ingut lnes,

333 YOLTAGE REGULATOR

COMRPONEnS,

. {0 2Oyve 3% e 1w

Tt opive @ precise voltage

cheit are conne

ik s nof for this test), the gr




It




By, B Ry Bag are o provide positive fo
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CHAPTER FOUR

TESY, RESULY AND DISCUSSION
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CHAPTER FIVE

CONCLUSHON, LIMITATION AND BECOMMENDATION
A1 COMOLUSION
It is therefore an objoct of the invention o overcome the above noted paior ant
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