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CHAPTER ONE 

fNTR(}DI.rCTION 

of 601-12 the 

reverse rrHutiOlL 



H~ no\v, 11;c rotation of (he L:::.ld ~:lruc{ure mnde 

CUlTe~:;ponding m.<iXlrnllJrl voltages 'Nou!d 

sequence \voukl lx;('ome c '''., b·",·, a. This rncans HWi e,IH.L of pbase 'c' 

dctcrrnined by the order in v,-hirh the 3·-phase lines are connectnL The ph:we 

:,,(:0;1018e C;1.rl he reversed bv interchanidlH.~ any l')air of lines. 1n the cnse of ;)(\ : ......"'..... / r 

rDacl!'llCS. 



1,2 

lL 

("/,\3 :,>~<, .. , {')Ii' "t.'!fJ'n .. )f>.~C I:SV,-!. F~" sa;'QrJ"fi'NCl:i; ...... ~~ .... ()l..-!~~ I ~'t _8~~ :-, ,_, 1 ll .... ·)..~~J.L. <-.,.8 .... ~ ~_d ... 3.. 

inducedlnagnet!c fdd andb.:::nce an uncqual impedance of cdch 

conductor. The impEcHUon ()f :,uch a syAcm C<'l,n be studied by 

roLlting fidd ,:,nd tending to rotate the rotor in the rcvcn;e 

direction). l>ch Edd produces n,ba!anced ,,~urrent syskw, the 

phaSOf smn of which 'vVill decide the actual current the mOiGf 

. , " . 1 • 'j • , ' .. 
)S (flU:,; to 111;:n;:Hse ;,rDn()S;:K:~::; ami rc( uce Hl';; output of Uw lnotor. 



the ulotori:.< required (0 routcin one dinxtion nn);,-, 

1 A \LCfU OOOLOGY 



the .junctions coupled to the nOll-inverting inputs. Ow outputs of the 

inh) u.mductiun and the 



.~,5 SCOPE 

di.ni.~n.>nC'e or change in any pHIl' of the /\C line 'Nill be detected by the 

l ' . I' "1 ,. l "1 ' '.In'''''~'····l<·'''~ ''In( t'1" "':" ><'~::'Ol' V,fl: "OV1'i',t)("l'ln in ·t;·l~'~ '.1' ',"~' .. " "Y!"C;11';<> ;yr ; 1(' 'l)<"''>~'''' '~·t··~J'~··~('·~ .. ~··· <.(~ ....... v.c ... ~ .... ( ............. . ".~. \..',.'~J!,.v .... ~. " . .... ~. t .. A ' ... ~:t .... ./. .... <., .. ... v . ... ~ .... '-' .... ' .............. ..... ~ .. { ..... .. 

·;.np1':'t. li.t1c;:;. 
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CHAPTER TWO 

2,1 LITERATUHE H.EVrVW 
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ilHcgr,;(t,:d circuits rz::pkccd bulky n:L.y logic. 
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C and the capacitor coupled to phase B, If in bet the phase sequence is <l~; 

intended the s(:;condlarnp coupled to plL1sc C \vi n glow due to the voltage 
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the fJrst resistor to 1Tlonitor the vO!Ulge difkrcntial v,hieh O(:CUfS :.;vhen fht 

':"} 
.!./ .. 



2.2 T! IEOH.ET1CAL BA.CK(;HOCND 

),,2J IDEAL THREE PHASE STAR CONNECTION 

The relationship of phase voltages A, 15, rmd C is pn:::sentcd. in Fi.gurc 2.3, 

pI-esc power is dl::;lributcd v/ithin a [ncHity as wye-<;;onnected. If an the load 

th<;;sc conditions, the nCH1ral v/lre could be removed, mxl the rno{or 

13 
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Fig. 2-4 Z(~ro·neutrd current in a ·Y~conncr.ted bahncfxl systtrn 

COrl:p;rrcd to sinrJe qha:.,~ systems,. . ~ 1 J 

v,';Hdings, (;nd tbe iota1 p()\'/er d')sorbed rellw1ns constant rath~r than oscillate 

i·v 
........... • .... v .............. ~_ ........... '~'''''''' ! 

; ..,. ! i 

(.A 'lv, i I 
....... ...... ; 

[~~~L~'~,~,,:~=:=~=>::-_5~-~::=~1 
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(2) 

/ .;.-r....... '} .... 
,.':In(<,)t -j- p) sin ({<.It ~-- q' +;;;;-~) + sin (/)/; +- lP+ ':~-) ;,,, 0 (3) 

l/ c <: t:; :::~:: "'/2 .~/ S i tl ({~.~ t .-}. (P .+. ~:::~) 
-j 
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Then the 



Fig, 2.7 Y connectt-:d vo!tnge plwsors 

This is ~;hown in tlv.:-: phasor di.<l.gnltTlS of I1gure 1.7, ,tndit says that the nns 

pow,;;r (0 the system is: 
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CHAPTER THREE 

J,! DESIGN 

3,) THREE PHASE INPUT \\lYE (:ONt'n;CTEO 

1
_) 
:) 

H. 
f , 

J 



star's neutral point {) no'"," has certain y(lb:;g(~ (\(on). 

\ ' f D(} 
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:;;;. 0.000045 < O"'n"';; 
:n un lH- ji} 

It rnay he ~;hiY·xn that the neulr:ll point 0 of the sUr connection ;;>"U be 

,;.·,.l.l.·l .. l'j·· ... ;i',o.·.1 i(,) 'l "'''fl'''''''''. 'Vnr' ;"l ''f;!''!;n!~ ir" tl'l~~ llf~lltl"'ll \"l"'l" l~f (,f {b,." '~'l~';11 ~ ~ ~.. I.. t _ t _ ... ~ '.;..... ~ .. ~ t> ... ~ 'I! ... .r.{ •. t.. .1. ..... .t. (ot- ... ..,. .... .... 3 ... <" ........ .. ~~. -:.. <: ~..... .;0; _.I.t .... 1. V C... w ... 

w .f~)A) 1035 +0.005 J is,,, iO.OOH9~~~~+O.nus t7S+Jn .. onU96J 
:;:; ~~_rrr""" .............................................. ~~ •• -~-~~ .............. 

VF<) co: \;' :,N .... Von'" Z30 .... 13B .... JLW c::: 92 + j.13B = J 6:1Y6 < 56.31'" 

"V\u: CO \:YN\-'cm: co -11S + J.1.99,19 - 1313 +}13B = .... 2S3 + J337,19 

21 



V1;U'" \'nN -- 'Von ::: ----US ~ /199-.19 ···-UE + run = ~~2S3 ---J6L19 

= 26029 < 13J:iV' 

h-" \\':J x \'y::: 42156 < ~S3.J r x OJlO0045 < w' = 113.97 <. -·--ST12'-;rnA 

~jnlOUfU5 to being in phase ,;vith its ph,w,;; voHagcVyO by S.112c. 

= 644.34 .< 57.63" 



3,3 RECTiFIER LNIT CALCULATION 

The rcc.lificmion is irnpkmenfcd \vith 1\vo IN4{)07/l /\/600V given large 

toicl'allCe., 

The pe:lk irrverse voltage (P1\7) rating [{}r the diode is Ofiv is used for the 

rectificatir.lll of the AC voltage. Thcref'Jfe, f()l' the two diodes the PIV '..vo~l!d 

be.? x {)~6\j :::: 1.2\/, 

33,1 \'OLTAGIL DIVInER NET\VORK 

Th~' A.C vuitage to he reclined is 421. .. 56'/ fnr\:'~phase :lnd 

Hsed in tb.(: design. 

reduced to approxirnatc value of 14\/ that ",;il! be n:.gulated and used to 



R:) :::: R~. v,:(mId be chosen to be 4Skn. 

3.3-2 FILTER CALCULATION 

A. shunt Gap<l(;]tor Gb'r is crnploycd for thL project to provide gOPi.l 

Tirne bd.\;.,'ten half:"cyclc, dt 0:: ~i~ T 

PH:CN fh::quency F ~ 50Hz 

Vhth it lna:<.nnw.n current, 1 ;;;; 1A n,)r the diodl\ \/r 2,52\/ arlt1 

/\nd using q ;;;; ev 

24 



\/rcf. 

VOLT·\GL H.EGULATOH 

3.4 POSffTV g OR CLOCK\VISL SEQUENCE DFTECT(}H, 

· ... r· 
<: .. l 
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";' ;i' 'Ij' ; () pn:.vrn;, t(U:~ OSC1, atwn 

\Vifb the ompm at 1mv: 



the elT~Jr is corr(jcte~.L 



3J~ i\t\lPLtFlLH CIRClTf CALCULAT10N 

A,rnpnJkr is connccLed to each of the output ()f Ow c(;mparatofs to mnphfy tbe 

TIl;:: ol.lllluL <if Ole cornparator IE; conncckd to the non·inverting inpuc inpn1 

mllpl;tler g;lin of L 1 (i.e. A., ::: 2.1). 

1.1 

Vou:.;·:· .... ..... ~. 

f 
:: 

········1 

2.9 

... ~.:.}:):.~ 
..:.:y ;.::.~ 

-:J:.;s··~«':1--··:_:_}.:'~ 

). (-':- :t:~ 

-.- .... ~-;:.- -:~r::.-.-~.:~\ .. ,.. 

2, 1, <,0<1 



:},/ LJGHT l(l\lrrTING DIODES 

J,7J GREEN LEOS 

Taking th(; output of the alnpld~er to be Vc> ::: 6.3'''/, drop '1<.:TO'''S the LED 

T,;king th:.'; outpu.t oCtile c{)rnpnx<ilc)' to be 3V 

.US S\VlTCnlNG TH:AJ\SrSTOHB 

30 
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CHAPTER. FOUR 

TEST> RESllLTAND OJSClJSSION 

4J TEST 

output. 
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to be approxirnatdy SV and. 12V, 

to each. of the comparator ~md an output of ]v\:v,ts ohtdm~d at the output of 

Tbree green LEns \"vere soldered to the output pins of UvfJ41 :unpEfier ti.i 

indicMe right sequence and a red LED to the output pin of the <.:omr;;;lnrWr 

sn!dered to Vno phase to indicate \\Tong sequence, 

norrnallv (men. terminals of the rdavs. , t y 

42 RESULTS 

Tahle 4,1 Results 
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1 V,{O 1 421.56\/ 1 420.03V! 
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4,3 DISCVSSION 

4,4 C01\lPONENT SPECIFICATION 

cnrnponents to be used were knovlH. Sorne of th(; (omponenu tEed <tf!'; w.o( 



RES1STORS (0): 

R4,1.<:.5 .... - !.5K,. 

RJ9, H20, R21 ...... 11K 

FU, R5 ----- 45K 

C'AFACTfORS {pi): 

C1--· O.L C2, ('3 ... 470n 

DrODES: 

DL U2:,D3, f)4, [}5, D6, D7 --- I>H00'7 

LEDL LEI)), LED:} ---- Grc~;n, LED4 -_. P.<.:.:d 

J NTEGHi\T'ED C! RCIJ!TS OCs}: 

T.}5~ t)6:- lJ7 ~ lJ8 ...... LJv1339 

U9, tHO, Ul1 .... LfvII41 

lR,\NSIS'f{)RS: 



CHAPTER F~VE 

CONCLosrON~. UMITATrON AND RECOrqf'.AENnA:T~{}N 

5,1 CONCUJS10N 

!jrnitmic,ns, 

l 'l! I' .' 1" ! 1 ' , " )' 1 I ;'lnc yet W1, prorect D, Oaf,) Irom jemg aamag<x /JUG to l1W:;'Nmng or he p Ehi.~ 
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