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Abstract

This thesis presents a project in which a star-delta start of a three-phase motor was
controlled by a PLC. The siar-delta starting technique has been widely applied to industrial
motors due to the capability of starling-current reduction, and therefore the damage to the motors
and the power system caused by high starting current values could be avoided. The three-phase
windings of the motor are connecled in star before being connected fo three-phase supply of 380V
line-{o-line voltage and each winding therefore obtains a phase voltage of 220 V. As the motor
current starts to drop, the winding connection is swiltched to delta in order to get the 380V line
voltage across each phase so that the more torque is developed to speed up the motor. In this
project, a PLC-based star-delta start was implemented with an induction motor. The PLC
controlled magnetic contactors and relays, which served as switches in a power circuit and a
control circuil respectively. The tesling resulls of the star-delta slart showed advantages over the

typical direct start.
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2.3 MINATDLNDIADS

nInaeuNemesmiionhuuuaTinszsamHem iAW fimaia199 et
] oy ° a oy A A ') el
Amisiiees lWsesananssuAunS saames vl niwunsInsesen T3Emsnadoy 3
= A
75 f1o
2.3.1 PIINATBUIHBMIAANNMUMUYB VAR INTIAING S

MINATEUIADMIAIA MR UM IYBIVARIANIARDT (DC Test) i A5 0NATOY
8@ 1emsaevamiauuuans udriaminnudunussuiiaa siTaldvztunini
Mumuvanndiamessznhada iiesnnmsnareuiideanisnsumnnudvaain
mneddoma Faaunsom 1 Taosnisihimandmusaaiaseniaraninsdas 2 918

AAAUNITN (2.9)

Ry=-1 o 2.9)

lagh R fio Anwdmmusaaiasiamos o
2 ¥ 3 '
R, 12 A TUAIUNIVADIATIANDT T2 I
2.3.2 msnaaeuvar liiilnan

Fd [
nmsnagauyme 1l 1van (No-load test) idnavtoawsesy I wAsaldfy
= o 1 o Y ra 1o o ¢

VAN TALADS FIUaTIAABLVEa T YN 11T lvand o N uve I uewmes nisnaaaii
annsolanmnizua 1A tazuswu W 18ae

v, = uedu Iddhimevesmames @n'ldninTiadiiwes: v)

1= nszua Idiimiae @widnnueuiines: A)

aussauiia ldoinmsneasaiiuuseduain isansmiunns wwwwa ldon

AU 2.10

V
v (2.10)

V¢,rlf = E

Ted d a q"q 1 e o W ; 1 I3
vaiz il Tnanvemesyilaiilindnlsneumdsduaaidindlsznouveates
] ] P - = i a ] o
avyadn IvgiiihiSusnuaud SudeumnoiSuenuaudiifavinmmimin ) duihy
b L4
UOIABTLUYAUAN (Conventional mator) i1 (X, >> X, ) Kariunszualiih 7, vedosdmds

useau i 7, uddmiumduivaudannsom ldnnaumsi 2.01
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V
Z,|="2 q 2.11)
' !I Inl

Tagn ¥, fio ussdudavas lifl Tnaa

1,,, A9 nszuaavas hifl Tvan

2.3.3 Msnaaaumsonlsmes

MINATeUNIsIalsinnd (Locked rotor test) 1 9z @0 e ¥unssdu 100 18
ns:uﬁ"lﬂﬁﬁﬁﬁ'ﬂﬂmﬁmmﬂ{(n}mﬁmﬁ'unsﬂwﬂﬁauﬁmwwamﬂ’auﬂaﬂﬂﬁn UV
usash hii o ldnsnaaoyiian 10-20% voausadu I dus aimdnfinady
fidoainomiafinnios nsnaasuiionnsotamnssua i us e vih oz de A7

r W o or 3 o dw
P INDINDTYUZEAINS 1aR It

v, = usssu I isounzdalsmes
1, = nyzua i imovustn lsmes

] ¥
P, = 18 I A weme Mamunavada sines

& " oar t =) o ar o ar
HIDNT WA IAINGIUT T INIS 0 IRBURLAYTUN = TR 151me S laooif oI SuuL

vianguad lowiz 18

4
g _.L O (2.12)
Ifr

’Zfr

wozannsamamdilsznouidevagtaIsnmes 1dvindae Wi dselduemes

o ‘dy
U4
Br = ‘\/gVIrIIr COSQ
cos@=—f (2.13)
Jth‘IIr
A v ar o o ) 1 W o = o
luﬂ“51ﬂﬂ1ﬂ'31'53ﬂﬂﬂﬂ1ﬂﬂﬁ1n1iﬂu1ﬂ1ﬂ1ﬂ1ﬂ'J']ﬂﬂ‘]u'ﬂ'I‘Lli'jlﬂﬂiuﬂxﬁllﬂﬂllﬂucﬁ
Tsmesldvn

R, = ]Z,,]cos e (2.14)
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A o 2 o oy Y ’
mﬂmmmummmmmm:ﬂﬂIsmaizﬂuﬂanmmmmmuﬂmﬁmmas (Rl)
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FEATURES

Lows profile subminiature relay

Rat type 10.2mm high

Switohing capacity up o 10A 277VAC

Class B insulabion systemn

Dust cover or sealed type

WA ¢ P Recopnized File No. : E139468

A Recognized File No. ; R2034463
SPECIFICATIONS
COIL RATING
RATED COolL RATED WUET OPERATE | MUST DROPOUT POWER
VOLTAGE | ResisTancE | CURRENT VOLTAGE voLTace | MUOMBIVOLTAGE | e IMPTION
1 +-10% (mA)
(v oc) *% OF RATED VOLTAGE (AT +XFC) W)
3 20 150
[ [ 100
[} 80 70 0.45W
g 180 50 75 Max. 5 Min. 200 Max_ Approx,
12 320 kYR
18 720 25
24 1280 18.7
CHARACTERISTICS
|Contact Amangement SPST (1 Form A}
[Contact Material Silver Aoy
Contact Resistance 100m2 Max. (Measured at 1A 24VDC)
| - 10A 277VAC/ 30V DC
Contact Rating (Resistive Load) 128 125VACS 30V DC
1M4HP 125VACI 250VAC ~ TV-H
TUV approved rating : 10A 2X0VAC/24VDC
Swching Vollage DC1T0VMax. AC 2380V Max.
e Time (initial) ms Max. (Typicd)
Release Time (bnitial) Sms Max. {Typical)
Insulation Resistance 100M02 Min. { 500NV DC)
. . 10D0VAC {50Hz/min.} between open contacts
Dielectric Strength 2500VAC {50Hz/min.) between cod and conkact
Shock Resistance 10g Operating  100g Demage
Vibration Resistance 1.5mm Double ampBiude, |0-50Hz
Ambient Temperature Operation : -40°C to 80°C (At nominal coll voltage)
Storage : 40°C o I30FC
o Mechanical : 107
Operation Life
Hleclhical - 10° (A rated koad)
Weight By Apprax

[Specifications are subjedt to change without notices. |
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