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1.1 OVERVIeW 
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i~XP'Xkd 10 he ;ncr~;;aslng b-e:c-ause the usc of jnduGtion momr (;yr the driving of rnachin<.>;ries klve been 
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1.4 SK;NIHCANCL or THE PHO:RJEC'T 
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Fig.L2 Autumatk Start-Deihl Starter Control ~jrcuit, 

Q 11: ~..;Iains (ontri:lctor 

Kl: Timing reby 

i)1 ':;. ('la'" 1'-7('\ '>nl'h·ra'~:'Y" • , • ,>. "J< " \. 1 ,,) .... c,' 'd, ",t"" 

Q15: Delta contractor (DC) 

{)::; ofT 

F2 95 J j{i '" Overkrd IT.1ay 

Tbe cin:.ulxs in fJgme 1.1 and 1.2 operate in the follov.;ing rnanncr: depressing the ~;tarfbutton l. 

, '< " ' 'J ., 1 k 1 I I '! K" 1 ,- '(} > • 1 1 (nnSHl)uttoH) enennx,es t 1e tllXllng fCdV l, tnen Ue norrn::.:';,V oncn conwct '" li ~; (' ClOses msta,nt v anc~ 
., '" ~ v' vt " 

contact,or Qil vb the nornwHy open (NiO) contacts Q1l ! 14~U mkl Q it / 44 ~ 43. The main eont2:ctof 

eontar,;tnr Q13 and aner SOUie miH150COllds. the. delta conwctor (H S dosed Vi~l,!( 1 ! J 7 ,,28 of Q is (delu 

confactor), Star contactor Q13 drops out. The: delta CGntaC!,{,H' doses and sv,:itches the rnotor lYl to fUl 

l.nains voltage, The motor \vii! nov.: be nmning af is rated speed. At the sa,me timc, norrna!ly dosed 
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CIL\PTCR T\VO 



:L! STARTERS 
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11l. Ex.:;esslve 'voltage dX<JV; in the supply lnain:-:. 

The sirnpEdty and apparent lv\v cost although attractive at fjr::;t sight, hide the large COSts penalties and 

increased maintenance, reduced tranS11lission equh.Hnem ti}~~ and hkher risk of lnotor taUure particularlv .1 .... ; 

,-,,'hen fr~.quent st.·ming and stopping is needed In vic",.; of th~;;sc, the ~.:;ystenl is therdixe l.irrdtcd 10 SInaU 

induction motor of fypical rating of 3 hp. This paves 'Nay[(,>l.' the dcvdopment of alv.'lTlative systems to 

'I' 
~ f 

1 l 
.L :l.~~ "' . .' 1. 
.~ ... -.... -:;: ...... ,.,. .. 

Since the stator current l"r at st,,:,rt is equal short circuit currcnt i;.;,; (it wted voltage, then 

~:f ;;; (~'i ./ Sf _ ........... - - ,. ...... " - ...... '" ... ~ ........ 00 .............. - .......................... - ....... ~. Uii! 
:.. .f f, f 
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lA REOllCEO YOLA'fls.GEELECTROl\'lACHANlfAL STARTERS 



\/oltage 

[ ,; 

j, 
:". S ... - ....... - .... '. - .... ". -, .....•. -, ....... -, ....... -, ....• - - ....... Uf) 

.' 

Und(Tstand auto-!ransfz)rmer sfartitlg fully, sun'H.' dectric<,i! chanlCferlstics of motors that are eden 

depend Uj":HJn the load current and that the l.Hotcr v0lii\~,~ \vill (en win substantially constant during 
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delta stmting nidl}cd Thes~; are clo~;(: cin:.~uit tnm::;i1ion ;:md <>!,)fn (:.ircuh tr<u}:;,ifl<:>n. Clo~<: circuits 
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Fig2J a .tar arrang.ment in which ""en of tbe phase w.nding. r«'dve, approximately 58% 01 the 
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2.4.5 nelta (A) or Mesh Cmml'ction 

This ~s the form of con.t1t3ction v./hcre by tbe nOlH;irniiar tnds of the coils arc joined together to forr11 a 

close mesh, In other \voros the swning ends of the one phase aTe j01n<;;(\ to the finishing end of the otber 

pha,,,c and so CHL 111 this fonn <if connection, ecu.::h of the phas<.~\\'indings receives the actual 2pp!kd 

.: ..•....... 
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"A" ...... ,A L.1 
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L·3 

neC0s~,ilry for tb:: niagnd.;'c tlux bJ rnlh:pse. g,x<wse of this lhf~n;; is re:=:;iduaj nu::<: 'ffOZ(~n> rm the SUX'fiKX; 
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prevent this typl..':' of produd O<l.H-;fW/) or (b.rn<lpy to geHf~" b~;.:h:,:" and chain dri:v{~, 1t b;;{;{}nK~:':; ncces:;;.ar::i to 
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hy providmg 
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O[SIGN ANn CONSTIU)CT10N OF AUTOMA .. TIC 

STAR -OELTA STARTER 

4 Tinwr n.Jay 
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Overload rating ::: load current Hi) >{, 58 
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by an operating wil but ,,,ithou! auxilia,.y <ofltad "" th.! it is hold in the closed yo,ilion by mechanic.l 



{(tj High \' ohagc Cnntadofskrr\:Iotor Contwl. 
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provide protection again'" their conse'lu<~.ce. Hnw""." their time >. current characteristics .re such that 
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.Fig3.2A (b) Control diagram Hne for An Automatk Stm'~ndhl ShlrlH, 

Nomenclatures: Me ":: Ivbin eOfltBe:tor 

Iv1CC "'- h1ain contactor ((',if 

SC::; Star cntHilctor 

sec ;~~ Star CotJ.faC,(Or coil 

DC ~; Delta Contactor 
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is 1K'" open in opposition dmwing {jut the wnt",~or Seth. normally open contact closes, ttrrongl1 

Prossing the Sl<lp button drops all c<>nt~ct"rs, there by ""pping the motm, Cnn,actofS DC and SC .rc 

sometimes elec~rically int<docked, This is to ensure that when Be " rn (lre""i"n, DC IS not energ;zed 

This project entails the "on,~ruction t,f a r"<luced volt"ge starter that can start and conlml • 20 hoI'S< 

power ( 15 kilowatts). tllr "" ,phas~ squirrel cage Induction molor 'I" .<ohievc this. Ihree conlazlo
rs 

were 

metal casing, this constmerion ,nvoled the assembly or wmpone<rts c;r, a wooden b", with a pias!ic 
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control circuit 

43 COMMlSSHfNlNG 
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11,. project IS advancement over lhe manually operated lYP'''' Ihe t",nsilion Is rather done llulomatlCaUy 

The project tinally made us to bridge \he gap bdween the theory and the practical asp,,,t "ftlle elec~ricaJ 
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