| Phase Confvolled
Rectiflew

* Utcontioled Rectifier —

- | Uncorrfrotied.
~FixedAC - . Qectipres | s osteiste. Fined dc.
| suppt_v | (diodes) .. Vo-Gonstant

:Fuuk/ contrplied QQCL"F‘GT—" (?UJJ; Convertey)
2 quadrant opevations

FixedAC. ... | e L e 4
Supplty | Vo
O

Hotk controfled _Rect‘\:pie.r—-a- (Semni Conyerier) \
one guadegat opemf-\"o'.n,

~
.

Fired Ac
- Supply

_ _Vasable §c

Clqssi {ft‘cqt {oav OF ‘ Con vertey 50 Se (‘;“'Oﬂ;f"&l‘ge"ﬁd“(i? --:k}-)-g—c«mf‘;k'r —

| Pulse 0. m - Pulse no- gives H)e ho.0F 'H)e o/p puISe ?or_[ch(e
B AC Source UO!’roge '

) One pulse con —
1-¢ Acu.{, wave mc

To=2T - 21T & To=rrad. -
Vi




(24 Two pulse cont— .

To=Time perod pulse jn-rad = %ﬂ: Gad)

-

&) 3 puile Con—. - |
| '3-¢ haty wave rectifier

Ucfrv -

&) G puise cot—>

6 ] % N /4 S Q{ 3 .
i ; . To=¢TFs
T ai @ -7
3 3 oF &
Fo=m7Fs.
where Fo= ofp vipple Freg |
. -:6

Fe= SUPPIY e

™t ,Tol, ?Q? | wipple ‘\_rol- 1 < Hgemonfcsd

m;—f?sr—-)“

' : 5 @) :
5oHz ~ D¢ tmesren 4 P ‘

3::'T (5047 to. 100 kHz)



- ¥ Eppect or harmonics oh the performance oF d ¢ M ofor —

% Havtmonics overheat the mfc wdq, ¥ Hence We can't we (u-ﬁ*(ksef
the mjc to its Fult capacity,

, T},m:rf“ozre Wwe must derate H)e ﬂf)/c: wbe_n Fed o con.

%— Hanmomcs pnduCQ Pulso'hng 4orq,ue in otor 2 hence sn)ooH)
wotation @‘nay ‘not be possible i it is Used ?o:r power ‘otors .

% The totor thevtiq wil dqmp For

% This pulsqting forqus. produced by harmonics 2 hence smooth
wiation, is Fossvble For bigger ﬂh/c:

-

Hormomcs Analysisron:the dc sjde OF 4he convérfere .
Let us consider a 2 pulse conver{-cr .

Ob - Vo1T:

. Componant  Componaat At
L Caug) . multiple ﬁqmom,c
o :Fit'c‘{;

-1 39 hgvmonic
G

zé('\q%hemamol ?—‘omnudq For }‘ouner
anﬁ»j sis — )

uo = Q + Z_ (an.oswf +b,,s;r>w+)

. @V?; h=1 . &
~ = afh ‘e displace—
Ofp pms Voltege _ Pn =t harmonic displace

Meat qagle.

Vo = Vgt U + U 2 + Voh £ -

For @} the de loads avg. u,a-lug‘is- a'e':s.p-onsiﬂe +o deliver .H.*}e ugeFud
Power,



_d_»_

Vor = Vo+ + o:.-t‘-

X 2 2
Vor— Vo'= Vof+ Vot --- -

\ Voy=Vo~ = \/Volz‘(“ Vot = Vouy

Voltage Ripple Factos (VRE/™> Tt is q meqsure op harmonics o~

the de gjde oF converker.

VefF = uor"’-'__ Vo>

[ e 7”J

FFE= Vor

-.iURF :\/EQ:.[

PeﬁfQC’r dc-—r @ No npple
. @) Vox = |
By FF=1 -
& VRF=0 (No hqmomcy

| F'é.'am ‘f’dchr—'r

S:qm{:cqnc;e OF ff:-
@ ithout harmonics AR=1
El: With hqrmoaics Fop1---
2.) s the FRdecregses 2 tgches o um‘y then smoo«%nus o:F wave
Form is Improved towards de. :
I} FF gives the m‘ﬁormcm‘wﬂ on shafe o wqw’?o’m oo de Side OF
Conuerfcr .




Harmonjcs Qb,dli{sis oz the Qc Side of Converter —
Let us consider ga inverter ‘

* The ofp Vol waveform or‘q‘be Inverter may oot be pure Siny-
Soidat, it @Ay contains hqrmonics. -

¥ For oM the qc doads ?undqmen{-al compongat-ts a"esfonsxéle
- 40 dellver use?uﬂ Potoer

Voot 7 + Vogt

JUor—Vop \[17 = Up gt —-- -

Vor=

VTOtO& I-»qmnomc dlS”f‘O?r‘"lon (THo) — Ttis freQsyre oF }\annongc_g.
Oh. Ac -SidEECF +he cont.

N N ~ 2
THD = [Voy— Vo2

Vo1

i | Tﬁm }(D i |

Distortion chor 9 It qives the m;r‘oquhon o"{: Loovbﬁofm on

o " Ac Sjdes:
. :3:: " \]01. —Lj
- VYor ?2
Pedfact
d-) Voxr=Voj
@) g=1

@J THD=0 (No. thmoruicsj

Significance ox distortion Factor—
() Without harmonics g=1
@) With havmonice q<1

@lﬁs 9 value is !M@Q&d '3 qun)Cbes unnLy ‘H\e—h smootbhess OF
Wavefom is (mpﬂb\!‘ed fowaqrds Sieysoidal.




4ol =@ Haly wave Recti frer (One PQISe Con-ve,rtézd:’-f-r,

Wte =T rad

tc= _—D;Sec -
. w ) )

= Vm -coswt ) T
Big
Vo= Ve [wsmuws{[

AUD: Um c’ o
[ —-WU«L °S°9

& ﬂm(wcocv )

1

"Io = m(i+cog°g -—(l:siquq |

Drawbacle-?’ The soytce cument Containg de Comfoncmfs ;Z S’Qf'UT‘aT“&?"

- the suPP'v T/ core.
ThereFore HWR is 3enercd-y Dot prefeied ?or appMcations-

“V?r— ,__7{ Vi Z Sty wf—q(m?:[

Vor :_.‘/f_‘%{eow;,{ - i(sinzwrj&,}}”}

y .
or=[Ym B -L(vr <) +-L smzo(] - -——[QF «J+ % Sml"(—] 2 .




E—E(U -4 + £ (Sin?_"L— Sin zu{]j

Pin=Ver IsrpF —

O o T (i-)
Vs = Ven Si6 0F Ver=Vm
‘ Vi

Tsr= for-z‘ﬂ’l”

Pin= vsq fsr cos ¢y — - @R
Po=Volo X - . .
Ge-For resistive load take Rms vofugs. . i€
 everre
Assuming no fosses in the thy,

Vsr Igv . PF= Vor. Igs
2 ° . pF: VO-T o ’
: ' ' Vst | Fore doag
F= 1. - ifs
P_v | .ﬁ[(ﬁ-eof %sifr_géﬂ /2 |

@) The supply cument Containg harmonics on Ac¢ side-of the
Ia general (other then resistive load) Fundamentq) Sousce Cysrent -
- is responciple o deliver UseFwd power 0n Ac.side of fhe Con™ .

Converfes

=(os !

Fudctq“mentqﬁ -displ ocemeﬁif- -?%Efm @g

Uy Ist-PF= V. Isy Cosg, -

PE= I&i _' "
. Tes CGSQS}'
PF=g.coeg, |

o ‘[_'PF: 9-£OF [ _ |



@ PE deponds oh Finhg.angle « - A2« inereqses pr s dcrmqsefz

(@ PF deponds o0 the shape oF supply current- waveForm , ..
i+ depands on "fow‘nomcs 00 »Hve e Qsde of C‘Of)
PF=3-FPF{

@) PE also depands on type oF the cont g type oF Lload.

Drawbqck of pe con™u |

Q) The con' injects Barmomcs into the Suppty # reduce jts fower
q,uaﬂd-y

B rtcbﬁ/- this Phﬁ—'ﬁzmmwé must-uce ¢ Fiter on Ac eide 07’{-‘1‘6‘6“
con’-

@) At high values oF Finng angle &, the PE (8 very Low .
Therq‘:ore H‘- drcwas Uery high (Q{?ng weactive. potoer From —H)e
- supply” | | |

* To nchfy Hns problem we mu s1— connech reqchive Power source

. O Ac. Side OF <on® 4 empensate the mqwmd rcqchu’e powo?
For the- Con¥ operqgtion, |

29 4-¢ HWR (RL1oqd ) —>




Modewi— (< to Ty
VO = Vs

% Power Flows From Soutce to +he [oad
So Pou)er IS‘ +VQ t-e. @

Frppfy FU':
. Vg = vamwf Rno+ Lg(:
to= IS{-eody'f- I-l—rqnsremL
(P.L) (CFJ

o= :/2, sie (wf &+ KQ%/T

At op=o, EG

- k._ :}:; @""/ S!l’)(g( ¢J

©y
13

Made () > (Ttog)

1 L, —_— Cource ,8 IQR

L ,3 rtleosmg energy

—“‘Be%‘—)—r‘;’q“@ the thip, to Condyct evm inthe
e cx,c!e Unﬁu it Yéfe&u H-S Complefe eoergy, of wf =




Vor= VYm . AN 2
OT. zﬁ—{(g" <)+ % (Sthoo- &y lﬁﬂ /2

3) 1-¢ HWR RL 1oad with Fp—

_mode(tg—r
. Tow .
Ais :’+
Ve T{‘D U
-7 .
'OQFQ@'—% Joad | ;(41—>1;2Q .
R ‘mP‘Md PE= Po -
' 1 T .  erfer
Uo = '
(o &_1? Vms’mtoﬂdu)}—)
) « :
' [Uo: Uy o
j 0T T (r+4Coze)
] = (4 .ogogil -
- Vox= Vol o ) ) ar 1/2
: ’ KN=— ﬁ[@" °<Jf-§@|'h2q(}
\’D]Lc':'lTYGd‘ - -

HeEIT
{ w




¥ —Ve power is removed e, QUg. po is increased 5 so pE (s /0 creased,
TPe= PoT -

Aduqnf'c’-?e oFf Fo— Vst Isv
s The E;F' is improved. On Ac side oF the cont

(@)-Ve Voltoge. gpikes “iq the Op Voltage waveForm 1S Femoved - Lh
“increased -ofp Volto.ge , gehive power 2 pe.

@) The shape of +he @ |
Hence +he Performance oF the. Convertes 1S {mproved with q o
¥ The PF OF the SemiconV s better +han Fful -cond-d

'fmewhae.b'ng action . |

—_—

ve fo jfs

o -Tl've'rtﬁfore. the perFormance Of the _;ffm';cgn* s :SUpenor +o Fuld
con™. |
Application — :
1~ HWR chavging a battery (RE 10ad) —> -

+Vs>E, T(F)

AEWE=0, ] Ve | Tewy T (org/
vvvvvvv . Vmsing =€  Upt g ©=0 ,Vp=E
9 - onve S R )
! S e) | Vs=riore © Ot=arte -,
92=W~9| | o= Us-€ =24 0~ T30,
| R
- 8 cx< ®2 v . . ‘ = »
B G | = VSlnwp-e | CTc=Tr26; g,
] ‘ N R : E:—. T+26; Cec l
U‘)




o %unsfor =Un+E
# PIV OF s

VO@VS}- A E[ U,n&m wt d(w +JZE d@o{{{

UoLQ"S)—-—-— Vm(@sx COS@?J’?'C(QU‘%(-GZB
Rad.

Chorgmg Cymrent of sqﬁ”y

L’: 1fcl’“g'_,_fi°_f_£ Gl@b

o Tem Y s e o T
) Is TR Wm.(msof-cos@g —€ (%%g:l :
£ UJ})“) ‘H‘lq diode recHeier 15 charging g baHery substitute 0(.':@',
in the qbove egf) to Find the Vo £ Io
o Pin= Vsr IsvPF
" po= TR+ €T
| A ssumingj,nd: 1os;e‘.9" I '%y.- x‘-e;_u)e 3e1—;

‘E,: = LowR+ Elo

 Vsr Isy

& : a1 d
et [ mtant-efH Al



J-¢p Full Wave Rectirer—v (2- pulse éonverftzj

#_Mid point-rectipier

t ey

¥ Badge Recti Fiex

+ Ti Ta(F




We=TT
‘te=10
w

_ |
Yo= L [ Unsinwt d(op
e

CCEREa . . o e e o

U

n

Vo

(1+cos o<) [

——t.

Vor= VUm | />
oe—, - il 3 -1« M p 2.
| F [(TT <) +?; .smu ’

For ResistHve toad; PE= Vor
. - ~ Ver

. T TELUEERER e L 1 o : =
. T Bl areyricinas]
_ 7 QT J+?’-gm.2ﬂ

¥ For mid point rectw"-’?cr PIV= va

v % For bm)ge rcch?rezr PIV = Vm

¥ In d point a’tc‘hf-’lﬁ'r Y IS the peak UQLLLQ or UPPG‘_TZ
- Voltage. '

Aduqnm_cte or bndge r@c'h("texv—; : - |
eThe P1V.OF the %y in bridge rectifier 60% of 'Hva% uDhen coqurcd
~to mid point ectiFier.
éI:(_’ Same H-)y qre ured 10 both the cony® then the Qvg O/P Vol -

Fower handled by Iohdgc rechﬁc: G5 ‘double +&q§~ oF Mmid faom‘l-
reetificr. . -

Budqe RectiTer wiph gt toad — (164 ?‘-"‘Jﬁkfconh(‘@ recHer)




g - . g B
- . . ﬁ ' USTF ‘ T|T2 0 i nTz_ %Tﬂ-p
Vo= L[ umsiowtdot) L : A1 >}
. : A . Js 41 oot
Vo= M (cosx-Cosp, YT Ve X
pleseesy BN N,ar\ ;.,
: -\ - I Ll
; i . W | N N Wf
Vo= YW (coeut-Cosp)| . | ' gy o A
o i o 0 ® @),; EERE 'y
= b |
P B N
\ T o g T >
{ 'L' FTZ " T| TBTQ : ' -'-'Tz ] |' R
« i ; '

'Vox- [Us ‘U+ 1(Sl020(—510;2{3)] /2'

LOe get discontineous cond® B

Reasons— (1) L) TL e Bl :
: ) ‘ 0: :_L_:..l'
s . LT. RT
@) « Bl

@i Ir qug O/p Curcet is dess H,e p rs 0130 !ess (lol P¢) ~

RL_Loqd erh Conhncous conduchon»

We get conhneous cond® wben B= (e
Reasons >y 1prr ge B8t
1T=
BRGNS
(@ Tof BT

m'



t oY :
- {
. — !
g — 1
wad | ! L 1  Curent
5 S r**. o
1:' - L o - ._', . k(2 mh‘ Vo ) ;;n"l-'},_;:g‘
pELN ! Pl P *+ 1Tz ON -
] Io ,' : : Io i (D*- ) .L"e?.‘o N‘
e ¢ Ng >WF - Lé Is=le=I,
'S : T o Wte T ) T ,' )
IST } ! : ) 1 ; > T3TC[ oN
. \ ‘ 374 | .
To . ! 1o ! e fs= ~lo=-1
= ’ ':A..‘ - ] > LD+ . © CHMmen ey
‘ | =TTt
T . Te= 1<
1 w0

V Tgr=T0.1 -

Adsume h‘igﬁ“ ?ndueﬁve load —>
). Conduetion angle oF each thy. =TT vad For every cycle -{@'HQ- }

(2. Avg THy. C”m‘“JrQﬂax/g- g" = To

@TJQmS = Io(“] V2 = f_g




1-¢ Halhy Controlled RectiFier —
Symmefrcal Connection Asymmedncal Connection

FTiDa(p) -
T TaDi (B

# Dung Fp penod ‘H’se_‘fVE-S’PHieS qQ¥e rcrﬁ’owd«,? +he Soutce cumd)f
also becomes. zee. - e S | ~
¥ Tor vesistive lood waveForms qresame in Fuul con” @ Semicor®

© -—on

‘ ‘r . | . : L
Vg1 O T ,
S T 1 A wt =
v ' A A
) 2 NI s e~ s o
Y Dt SR )
|D“ - oy - . !
e/ o A— >4

% Letus q s'-st;me bigﬂt ihduc':“ﬁl/e {oéd.,

L e g
wigy T T T = Ripple Fee toad cument
inducfvey| 1 L “‘_11’ ": A
T N T
O S T '.
R A T




@mﬁ» whatis the problem with sym. Conowec’ﬁon

Ans IOt ol T, ZT+d - ~-- - . [here js a possibilatity oF shor{—

‘ circuit gemses the supply when incoming thy staks Cosydyctiag
before the ofp {outgoing) thy stops Conducting-

* TowgeliTy +his Problem we myst convect 8€Fm’rf’- FD. qcrose
+be ioad Qs showr) 0y the F£ig. given below:i~ . '

‘.UOZ—(—@- 14cosx)

Vor = 2]
_ Vor [(TT~0<J+ ’Sm')_o:‘ |

Jf 1}, +he Semicmuerf—er - ‘ .
@ Cond™ QnOIe oF eqch thy. =11« (ﬂFor emery o rqd)

) Avg. thy, curreat Tfayg = To(~15)

@) Cond" angle oF FD is « rod. (Fov evesy 7 rodJ
@i AV?;‘ b eumn% QH‘D)CWS = To <TTJ
@FD) &ms 3 To (ij Y2

'_[37 =T, (Tr—.ﬂ l»r Yoy kave ghYy Summ, ~ve wave
:Form We col. Fov T Tads)



:‘"_' Ratn \gs OF Th\/zn‘sior-r

(34 TByid‘sfor Rms Rating (Ip) pays —>

* Tt 9ives the Rms Value Rahng OF oN S’rQ'fe Cunent OoF %y, :
*{I—fjﬂms Value in con’ should be less thao thy. ems: Rqting-

"] Average thy, Rqﬁng (I’rjquq —

3¢ Tt gives the 'Q'vg» rqh’ng OF ON State cyrrent OF g thy,

_ (‘I‘Hq vg :_(‘I VUrms RQ_H"?‘
i e |

Fa: Tt is a FF 07: 1y, cureat waw?’om? in q coi”
/)ug Rqting of Hw? de]ands 05— .
@) Cond"angle oF +hy.t FFL = (TT)qng

") 4vg Rating depands on +\/Pe oF +he load.
:35 ....LT d(J smoothness FFL:?(IrJq\,gT

-

3y % thng bﬂ?ns Ro‘rmg IS prov,ded For the H)y fo Select « q pmper '
_ T T:Ude ?or OVer Cum«-rf ]omhc’nor;
#13 mﬁng o’TF H)y shoutd waays 3mqf-ea' Hmn Ticue

(ﬂ&) Surge Curecot RQ‘HOQ—? Qurge Cyerent Rating. rs sFecﬁefcd —}"or short
| durghon oF Hme.

A Cycle surge cuemnt Rating (Tso) = 1t is Hhe surge clprent-that
| - the. SCR can with stand “For

Sti_:-) "If Qqhng oF +o‘>y

"Mme above we Can 'ﬁﬂd Isn

One ayele surge cumn+ Rating (Isy) = Tt ist+he syige cyment at the
"ScR <an withsfand For ' cycle

0 _eycfe.




5 (3) = ol
ESI :\/_ﬁ- Tsn |

_ Sub-cycle cu#;n_{»ﬂkéﬁng} Isin)

=7 It (s.the. suTge cu ntn4—+bq+
the SR con with skand For

Lt f"_eh"odf oF acycle.
' S R e 4
=\ Is; |
Hay Ci/'cl;é.éu;je Cyment Rating

| @s/;) =2 Igy




| ' ing Batery
@) 1 FullConyerter— Charging Battery

] TiT2(F) REL(Z o TAE)
3 N g " R v
A : o=Vt I $+Vs
iVS? P ot +Vg " ] . : . ] '
VOT" | L r—\ L . _E
b ‘) t SN ',;‘ g 1N ’,l 1 "\‘\
"OT ;_" H ('_\: “(h ! : ‘\‘l‘. : (_\: X .
Ef ‘\«' 1T, 1':17\.; ! :.‘.’ L "F’TZ :’,7317
\'} : J’ g e AN ’,1
AN bR I SN
T e Lol !
N : L ,' ] :
A & TN TR0, 2mies  omes,
: 19 * T‘T_r*’( Tam«
Ve, s >E, TTi(F) ‘Tima—>on ' 19 9
—Ve, ~Vs>E, TaTy(f) 1 Y%=vs
RN ; TR E 2 VenE
o= Sm(—m) 0,=T1-6, O
° ’ ':0: Vmeﬂ\Dt-E
0L <O , —a
| ' 62 ' e
Vo= L [ g Umsinwt d(wt) + [ E—d(foﬂ
Vo= TLT VmQCos*—G_o-SGz)+E'(TH'°.{~492ﬂ_ .
: : 52 . : A
\ -€
=1 YmStowt d ‘

L=4
_TiR

[Vm(&)s«- C050,)-E( 85 o{l

4¢ Fult Converfer ~DC Motor (RLE logd) 4

.L‘é 69_< B <
i (%) pe
s | &) FKTf

Q) PisconHneous ConducHoe

()



» (] PQ”‘

L e 1 ro=¥s 4 v g |
tvet ! » ! ) (\\- v RO
- ' | l/‘ \\
% N (_\'. ! : (S 4 €
) VOT i /:| \ \ 5 ,": " N;/" ,; e[@;“’“N ° -
- e > D YU L "L
R R e A = 7 A B Tt
l\ i Y N . . oy "\ ' 'J"
..'...."‘ ..-.,-,.,—’ ¥ . r*\ \';' o 4 ‘ fopee™M ," ks
3 s‘ PR D s NP e
I ey T e
Iq ® 15, T
Q) p>TT - . _
S 4 ‘¥7U A THE
Vol 1 ‘ - i ! €p -
ot | NS L - S -
e 1N b -
| : - B o
! Tt Vo : TaTy | '
T n F_ “‘!ﬂ'—to{ ‘ Q%T
I3 1 :
. 9
& S }T-(-a( '
, - \Y smwtd(wﬂ-g Ebd(‘%‘_]
: m
fc-'-zva.‘F . Tf[y

4 [ o (Q:s«;(—cosp) Gb (TH»e(—ﬁjﬁ]

@) Contneous Conciuchone-

137(Tr+ <)

%* For contineous cond® +here is no efrect of bactk eme "> the ofp vol,
Loqvnﬁ)rm therefore 4he /P vol. waveTom tofdd remosn Same For RL

# RLE load,
A +Vs ~Vs

Vot L | \ | Nerr \
| w ‘Tr_w \‘ oM 7

F-; T - Tatg T

t 2 4 f 3 L”, i

k) ; e Lot

| f Jo + | S

- — !
-To b ! g ~Fo '}
; S




°

A Us= 2Ym oo
R

Isr=1o

. Isr:j;o(m'.-x /2

Ter=Ts.

Harmonic analysis on Ac Side OF Conhverfer— -

. The Fourier Series For supph, WaveForm (s.

. 0
te= 7 -

4To

N=1,3,5.....:.°"

nWS".n(an%) |
where ¢d:;h°< , (f)l:—o(

isn= 4L0 gin(nwt .
o ( +¢n)

~ it
At

89 -

= o 483y

I [Fuo= weauy |- 2,

T

L= tnstantqneous |

I= Rme




Aéhve Power P= Var. Tey Cosek
(U‘Se?.;’tll powe)
P= Vo E\g‘;o&sx

VE T

P:_Q_VEIQCC;SO(

T

~-)

RetcHve power . '
Q@ = Ver.Isy Sin . (lag)> [Sinca)=-sing]

= Ver. Iy Cog SIni

Cosk
@ = Ptgnx
o \92 Ptan« = VpTodane -~y

Harmonies Qnaly®is dn de side oF converter—>

FE= Vov _ vrjrz
oo Vo o Whdeu
T

F-f:: | LI ——l-
4

- T Cos

N

[URF = | T2 _‘L . |
. N Btk




I

-4
3
3“"'m;"“',ﬂh'ﬁ,.,_é." '
am A
ERC
|

(1) Discontineous conduchion -

L | 0 B < (TTHe)
@) BT

&) B>
Q) BT+ % In this- condrbon FD wnu not Conduct(eecawe =) Copduc{-'
agter T vog. (e,
Up= 1 [Vm-(C osd-.CQS@) +Eb (Tt e~ Fﬂ dueto indthe ~ve!
S i ' - SpLkas come after
[VS v . Ar\ ! ) ’
« ':,.‘ Al
: , ) 028 A
'.(b.) B>TT— % In -ans cond® Ep w.’M‘COA'”dUC‘f‘_:F“Dm'TTtoF'
, . - .;;:,- v
- sl 0
' O(Hrr
'T-Dz F
‘ A TH«
U '—‘Tir(: z"ms;“wf@wf“)fj odwt -y-f Ebd(

L_FTp:J dzsCon-f—me_ou.SZ

{_ Yo= .%r Vm(#@s-«ﬂféb(fﬁ«-ﬁ)]]




[EEEsitineous Conduction— _For this cond® there is DO effect oF back
B> a4} emT:. For c/pvol wavﬁ?’ofmfmere;’o-m
e ofp Vol. waveTorm il Temain Sqme For RLE RLE logd,

— P Y I Y h e = VS
- qu\ _.: Ko S0y by e A .
Yo7 \
| ‘FDE&T | Do;-;‘s PDy&~TaPyP Tt
] 3 ’
'. b }
ist | = } )
To 5 1 g
! | ~Jo | tot

Vo= Um (L+cosy)
"n‘

|Ter (5™

‘“crrmomc anb,ysrs on fic side oF Con'—

© The f‘-‘atm e¥ Svanes }“or +the suppty cut’rmt

. 1o
sz 3 qmr Cog 9% ﬁn(ﬂ“’fﬂbn)
n=1.35.. ...
| 1ohere ¢>h~r—h°< 95;1“—;_4
- 4T
G Bre B snoutey -

Tsh= _Q@,loiéoS_l’l'S
R

L = o.CoS',éf. }v.....——_-..Q_)

[
[Fors osg | g

8= Ist _ &/ cogx
Tex  TF % es




9= 2 esYs | )
. T T “w
R A £

—Cos«fa
\{,Tr(rrw( g

-

= 2GS

N0

Ter= mmcos«g |

THD- (__1)-112
o T : Ya.|
A1 8CosK /s ~j '_*"""4’;""{")‘ :

Achive Pc; weyx

P= Ugr IsyCo3 0(/2

- Vm gJ_z';_ CosK  CoSA. -

o = =
Vm(_l-{-ooso() Io .

= Vo.lo

E ‘fs‘erCOs"‘/z V(,I;i ————— wh

Qeqch\!e Power

Q Vs Isy- ?mc(/z

m ———— il

]




e Coh

REF FpuLs

G

.

Phase seg>RyB

4V huot-240)

‘{:z

h sin»(wt -120)

Vimp

‘\/.L.O.
-'.

Mo
N
- M

S pex

e

Uoj:

|
- s

| Ymps & wtdiot)

Tle o

Vo= i—‘g Umphys Coset ‘:

| A%(Qw R, Qe (Qnyect:

. (Continepusry



—14/2

- Vmpy SiFwat (ot
et -

e 1 .
V?r",—'! %f—{%uszﬂ ,2'

-

' V°f=[:@r/£_u

3 o VT2 ' ' '
e Y
N U,‘; P N Lot
\ ' ’ . & ..
Yol . S I S
e Y K] I : .
) i é—co q L] 1 : { ] |' ‘ .

N N [0 !' . ) ‘ (] \ ] A ¢ |
. vt FD)Y. v L © T T > D,
’ JndQC{-;UQ (oad [ ;@)l "' ' : |GD)| ¢ vt ’G_'Djhﬁi’r}s."fﬁl’..f;,r‘-:- ‘6

A I N NG A N A
) . . 1 1
. High. ! NG \\

.. L ~ t 1 . o ' .
IhﬂhﬂCHl/t ’00‘4 } X § --1 ! [} i : l’ i_sw_&
e e | 1 N o

O‘Q ' ' ! o! L ! . v N

o N oo Y

J . - : " ! 1 b ! ! t ‘ { . "

A ' -, 1 '

U SRS Y R
- v \ t T { T o i r

. . o § - §

l Yo ' : : ; A : T 4 : '

) ' ) N . ' ! \ d ' N '

- . . A v 3 1y ] ‘ ) |‘

@7 #>30": disContineous Conduction For g locydAZ-
Vo= L f‘vmpgsmwfdcwu
e+ ‘

R (x»30)
RGRE (with Fo x>30)

A2

Uor= oA j‘,,,:;,_b Sintot dwh)
&) | '
/et o

P

Vor= VeoL [ (3T _ ) 4 42|
(@]




gIi\'{%SSLwr\e ‘m;}e‘ industive toad - Dith FO -

w

L) (<30 = FD WML no*f- conduct .
Conduction angle oF each ’H"/ ,s med E—F’w every].

@r—m Id) [le

TFrad

/Q.,\,ﬂ—

Condq'eﬁcm Qngfe_ O’F @Ch % " Tr ot g
| y t 6 ﬂ[m‘mq
E=Ton= I)qvg— To s_ﬂ‘_] |

-———————mA

inp»,:;yms:lo o =
L_’-QTTJ" :

lSFD) Avg “'JOC( Tf/j |
. 21’!',5

Assume high indichive foad @rthout Foi—
Fow Oh\l UQ‘M o? u(
“Conduction qng!e 0? each’ ‘HT\{ = mé [For evesy o1y

rad
k’]’ IP") [L) Io(

| +he supply Xmey Core.

= Yo
3




[} ¢ *

+ve goup thy T T,
mVegroupthy TuTeT,

— Nt
&
+ &-

For ¢ pulse— line vot,
3 pulee— phase vol.

@) o’(é;of.—Conﬁneous Conduction For R load ~>

©

@-l >4

2_0:,.,( .
| on_ J' umLS|nw{~d(w+J
z‘h:( ’
"i_'lo:, 4305"5@30( — R <60)
A T | R RLE (Arny <) (Contineous)
e 2“'/5{‘0( - : o '
“VUor= | I- U Smwfdtmfj 1/2
' T/sfe( ’ -'

I/z_

Yor = Umt [TT Slh(—-{-l Slh(““?-z‘g]

Vo

-—BrSConhn eouJ (bndw:‘hmr R loaq -7\

ULsmw{»o(w{j e — 2Urms ' I
"T/g, j a!"-/;' %[};} @S(gfxﬂ;. Q(o(>é%)-

T3t

™ ~ . » |

' ) e _ » )
Vo= b ™ adotdimt ) ‘ . T2

or .ET{s' [VmL Sin wfd,("’ﬂ] Y= /i u;m{ (%V_ x) +__1ism‘(g_31:_r+m) |

. -3 ] » , |



i‘@i“.‘ Vyal

Veg?

%fnd-uc—‘-in .
L) | .

LTI

m‘r..

Vol
(%’QL

’/"‘\ DU (PR -
B/ VRN

2T | Tay)

Ts

T22Ty

T | T3

Ta

+ Ts | T { T .
.<=(,o{_ _ -

T2 | Tz

Ty

Vo |
*=60

VR Heigady,

- '. T T T
A ' . 1 . [} [} -
A SRR T TSR R A
. + y | - + + g ' ; :: - . -
«=30 { 13— Tg; o 'ﬁ‘~—--—>‘~<~,——-'r3v.i'___>_
- ] t 4 - ———
ﬁTL’ n : ‘rC . ’R i ‘.T‘Z—'—?r TLI
i 1 i

T xwgq).- ~J Lf\\

t v
LA " '
14 ! !
' T4 ! 1 -
- : m—el . ' Ty
Y v . F S ',',‘,‘ﬁ‘l' T - . l P VN 1
s ETi— L e
' ) ' : ' {
' 1 ‘ ' 1 4 ’
EEET ORI 1 IS TR | ) v o 1
. A : \ '
- -d !

Assume High inductive loqd—-

jnduc{ﬂon oF angle ofF eqch thy,= 1

i C[TJ Avs ~— o {»_QT-{E) = %.9

E’_ (IT) ron g =

Isr' 1

o

3

{

M\

Z2HEY Wa_

Zq

T

rad. (or ey 217 rad)

o



yEeRpar iﬁgl& Oh f}‘-c L1ae U,f- COhV’E'KfQT'-—’?

. g
s=3 i;lno sm" S"’("“’HM

6=1,3-5.-.

n=6i-+1
01,5, 7,118 ...

Note:— Even £ Tipple harmonics qre qo+~pre~sen+ 0 the WaveFsrm’
ign—- 4To fﬂT
e 222 in 01T gin (owf+¢,ﬁ

Tep= 410 S} 'anl ?_Jz
220 1,Sin2l S m-
. ‘ 3 21, SinoT]

WP, Teed
| mT. 91 PR




‘Active poder >
 P=VB UgpTsy Cos

3

=z Up :
vz ar _
B e é_.;.: - v - _ . —aean o
& X’-ﬂ:;o(————\r:il@loﬁﬂ‘-g X

~ IVUp )
3Vmd ¢, se¢. T,
T o

B8 TS|
M~ Coset. T ;Volj-,.-____@J

A

Q=3 Uy Is Sin

Q= Flanx |~ - ity

o

| |

Ueg’? (UTJ
Ti»oN, up=o | S T? ZSIUT
. rg—,jéu, ur,:u@ ‘a‘z-l

1 20N —_ . - A
:,TS? OoN, UTI“UKE i ZF(VT(f

T S s — tote—t ‘
2

7
j
1

4 ‘ “: ot




(®=2¢9) unl

. (X=90) ¢

81




wagination method For 3 pulse Converter —

b'O /"o \\“i’
4t U - —— 10
20 (o 90 m_o N 1ao~ ) ) ' /LD‘t
\\\ //'
. K
\\ v
- K=wt-30

Pu!se Length = 21T q-ZIZ(S
3

0<o<< 150° —> RLoqd
0<0( ( 180 ——? It)duchveq roqd ,

For x=0) wt=30" (Fig i)

Ugj
l
L =wt-30"
Putse tength = i35 ]

For (=30, wt=¢o £ 6o+120 =180’

z

/} ?&‘t “

. ATEC, Wwt=90", end go+120= 2|G



EEREERREESCrconVRITeY —
X = WDE-60°
Pulse length =

Frad = Loy

= 60° ,
0<¢<<120” R1oad |
O<«x< 180" L load
K=, wt=¢0" £ Go—(‘—éo:i?_o"
,’/"/*\l\
// \\
‘//. i e \
(AT S PRIt Yoo N
30 €0 90" 150 16y, : o >0l
. X ‘\\‘ ) ’r i ’
- \\ »~l'
N /
\\ ;’/



5P cemi conu™] 2p Hoth Controlled Rectifier—

/}e’suiﬁe Higk inductive lood — .

L‘l"’*o(iso — % Ep wiIlE f)o-f- Conduct’
: # Conduchon qu(e, oF eqch thy, = ’Irrqd {For every 211,

Tad
(E)qvg To( | = 1o

3
Ta” .
‘ \L?“": To Q—g{_@—) ql’:\[%lo

— &

@1 £>605 % Céﬁa’ucﬁon gngle o Fv- (o(-Tr) {For ewvy ﬁrmd j‘

¥ Condud—x on angle oF eqch fhy = @ [F"‘ every ’-”/ﬂpl»,o

| (QT)q.,q,: :IQ(_T_H_Q) | (;[ﬁms-_— 1./ %5)!(2

IS'( To- (TT '/L,

Eﬂﬁwe = DHT/B &Fp} = T[] Wi[

2fs |

Up= 3VmL ',’ I
T =1 +Gosx)
| ™ s




Ka“"-ﬁ? 3pute|

o e

" Pulse (qu,’_h =T _



B 1¢_, -gem}"coh\f'ef'f-e-i’ —

11+ |
L Vo= Vm <1}

v, 0~ " (14losx)
|t S )l'

-

3¢ Sem)j C‘oh(rea’{—e'r—-?

Peatk to.peqic sipple voltage

- Peqlc efp dc Uo{f&sé | RS B

Ym-vm 8in o’
VML BInIco

Ve =05 :
o - . 30 o
(=0° :
?< . . - Vi
U'mt'j"m(&ﬂ;lzo\'s -V 7. :__} .
Ve =



ﬁ@ ”‘F';G'F)UD -7

U grmq«mm UOH-&qe. Comm!_ me:{‘&od -7"(&0 <my

We know that, €p oup,\,
| RAMEEY 4>~?C°ns+J

Eb—lcN
L, &mg Const: |,
_ | mcf'or Const: ”'_P~
©, vou Eb—. ) i ) ) SIﬁwmd/g'eé
B = 2TTN
7 €mFconst )
' ORJ _ (
- mO'hJ? Const
We know thats o
Tq 1y
Tq « Ig
T 0]
: otor Const-
©R) Q’ffy
Torque fons-@
N U.8ecC




Vo= Eb+IoRq
Vo= K+ ToRq

.-E‘ - .
(1= L A - e
L Tzf'g—qixcu[ _ Speed- torgue egh

Kol vl . wl (wawy)

') Fretd Comtrol Meth5§ES

¢ = 1<"FIF ‘ Q‘F —? H‘eté‘ﬂ_cons%q'n#*J

o o
&=l ¢n B
Eb= g, ke NI : .
Ep=k1pM

EmE Const Ry motor const (‘:"}6) )



T ckchnst o ottt =4
;rq0(¢Ig | - '
'.rq:(‘1¢IG ‘
Ta = ki(Krle) Io
e

— Torgue const-(or) Motor Const: Nm .: VSec

Ioz & - . . o .
~‘ kIF 3 For mobnng mode)

Vo= €b+TpRq
Vo5 KIpW 4 ToRq -

W= Vo ToRa

K_IF‘ KIE
=Vo_ Ra — | D1
[‘){ | k}& @TQ , £ T, YF'L’I.FJ' ..Lor.<w>go?)

| ‘ o . A
' [mO‘fOY)DS qchony A q,enerq-f-)ng c
B : '*-10, . L 9cHon |~ gYo . _
o - A ) )*Tq )
"

oo TTp( Prirge move
" torgue

thisenergy is dessipated in
Eoternar resestqnnce

@) Pynamic B?Qth(slom) '

) Plugging (Fast) |

Sourte
—>@J Reg eneeafive Brgking



Faing braking dhenfe behaves as Generntor g the brakesargy

qvmtqlale-m %e_wmemq 1S, Converted. Iy @.le Form.
% IF +his energy s given back 4o the Suz,opu/ H>en rHS khownaﬂ

regenexrative -big kmj

¥ We can ukilizeq d¢ /e 10 Gmodes:—

Forwatd |
Braking |-

£
_—

Forwqrd: |
Motonng |

terse
Bra I<in g,

tTq -

- Quad mht opemhon o{: Fuut Comfeﬁezr—#@m qmdmw

1<I> Tﬁm conv® sgﬁ Full conyr

Vo— Qrcoex - :
™. Vo= BVmL .cpe
=

°('E= 90%, Vo+

 €>95, Up o Glisoys)
|



g |

- Soysce @) lood
UO"’J-IOT (d(Qo)

CR echFcatior
mcde)

oy eI ©

® —eezam T // -

N

N

>e" RectificaHon mode can be uSed '-'For
i c‘\qrgmg LQ‘H'Q“y

fhcrhohng Mode oF q dc Mfc

4\\{0 +
= % ' i - ‘ - —>
T %// - >39) - =dp
' 10'1' N
Soyrce @ 4
l AC & ®
-—i\fol

é{-.‘[nwrs‘s_on mode caqn BeuSed For qege hergtive Lm 99 0F a de m/c
X’ Tovercion mode is also uged Tor 8olq¥ Seld.’
(The - solas etergy S‘hmed 0 +he Form o

Side o.Fcon" whe_n con"'

Fde s gfvm-f‘o%e Ac

S SUpporting. 4he. Abversion. modg
4



o 3 Back.emep ghsec
W X <20 . ¥ absse
TT . 7 devel 9y 1o~
- (delvers
Brake energy )|

o — C ot e v v L
_ Tnyersion.
@< —yon

0(730 ;
Vo) <90, v ‘b
90, Uot, Bt .~

Brgke P 2y A ?
¢ Qeﬂ;"ézﬁhv;)ehergy t g COSK T @ pg - Jot, “To+

Up=-E | {10= 3Vme —
[Yo="EptToRq l rescost L (o o) |
b 1 Tq—.?’ T

- s
@olqr CQu_) ' (be?fG?ﬁg« battery |

Q!}qd'qm-f'rwﬁ Opevrgtion OF Semj cénwdfr—% |

j_cf; Semg L‘o&?‘ . 3% Cem) con’
..Ub = VYm. |
‘ sz '
7 Gtcosx ) 5= 2ol (hcosy

uo.__%

- 7 +ve
9L. Cerny converter gives Gnhf. Ohe gu_gcpmn{ é’PemHOn;
* Invecsion oF Semiconuefer (s N0t accepped) Ue o‘n-iy chargleg batfer



asplicotion LS Po«._SS\-Ble with serm .
afplxcq.hoh

% Solar cel appUC_a'HO‘n is wot possible with ‘Sem) Converten

w] T
Sanam i - absosh ele. 2nergy to
o - develop mech. Powey
® Rect FrcqHon
o Vot, Ebt, .ot
Ac LA Tot+, - Tar
Ha=U - R g i '
w= #&(1*@3‘*) F%IQ; 1 Semi conr
i W(lf(’osx) —-—-'Zqz"rq 37;. Seﬂjy-.CO_r)T_
Tat topyg
_ +)
% W0+
¥

Y Dual Con' o It gives 4 quadrant Operation.

) Non- dveulating cyerent Ype = % Tathis dual Con™ iF Ohe Con' is inthe
: “ ON State then other con™ remaing'n
the ofr stafe.

Advontoqe:~ There. I RG “Cireylaq




.y ' Cob'(£)-0FF,., Con' N ' * ,
con(@) oH SO0 So@)mon Con (ITj> o

. . . [<1<50, oy + Vot , €5+ va+}
®2>90"- 2.Wo5), Got) T - (Recmode)  Tg+. 19t |
Qnu.mody : ] '

i -
\To - Ta+t | ' L]
27 | <87 | o
&b «qbw *.(Ebt) +Tq

Vot R
Io& €+) @U]

T ey {
T LT DR

OSSR

AU N

;‘,1 £2:490", o, P (€1~ ‘.‘(t = \;:: ‘ Lot Q’-)((ﬁ—ﬂ

Rec mode) )

L G0, | [*o9oke) o]
| - ( Inv' mode) Tar

E Co9(on - CoNl@ ore ©

OF “the <o

#*Reqson o é[owg e 5w L '

— £ = _ f’ f"’f"”_’*”_ff’_fﬂfgf Here we oot Provide comm, delay
incoming ar fe ot o me For outgoing conkefore he
thcoming Con” fs 9t01_’r¢"7<—!d 0n. o aveid’ high -Clrewdating Cusrent

X This comm deloy Hme is responsible Tor slow Speed sesponce.

() Circulating current 1ype — % T this dual con” both fhe c“é:*:’.r qre -
‘- ) sim-qu%qfnewa (n +he on State.
o) QQdVQh"'o-ﬂte:’ ’r"em (,o‘(‘J& lpe dra&qﬁﬂg Cuht)r[— B[c.o ZCOﬁi}Z "Ien‘cﬁ




BPOWEr foss 1S msponStLIe |
g * me, an reduce -H-;e c:rc_ulqhqg CW‘mnt ';Vo:—"voz

Vo = ~V02_

2
R -%COSO(‘ == \%COQO(Q_

COQO('-t- COSO'(Z-T-‘O

. . . - Q(g_i“lBo—O(r)_ '
Cosely+ Cos€180-; ) =0 .

0=0
Hence «p= 80—

‘ °(|+°(z2180' - .

% €ven Ofter Safiesfying +he congh K +> =180° SHUL Hhere Is "SOMeE

qroulqhhg cywent due 1o the instantaneous vot d.L(yﬁ- between +he
2 Con’..

¥ To veduce this cireulating cusreat e must connect q reqcetor blw
’ 'H‘oe 2 <on® as ‘shown in Fiy. giveq below

L«xs;o) ®$95]

-Iol ifoﬁ‘ Ic

Ly “Sé.—TIL gives hgﬁ Speed responce ¢ “”"“’Q‘ OF qim, cuerent is
' Smuoth dunhg SWHching Obernting mim it



-epgect of Souwte thductance —> Let Lsp the Sourceinductanee

Jne pulse Cohverter — .

Lok us E;-ssume hega wductive
Load; *

¢ Without ts(ideal source) — 4
¢ ith Ls (Nog-ideql sOywce)—>
N p ’
URTUST i s> Overtap Qngle.. -
]
v .
of o1
, T~ T ——> ot

t . 1 ’

"' :. M : 1N t ,’/ :

: ] ¢ " \\ A’/ 4

s g s e N f
:gg : ' : LI

. : : b

L)T L s R 5 f
. o To? ' Ay ;

IT- ; NN h .: N N ‘, R
r 4 : 77 ' - : P R 7- : /‘Dh

E : ' '

- - ' ot : . -
’ T : \'<* . ~—>1
T FD -

Dunag U, T2 Fp —on State 7 Uy=0

To+izpleTo (pyringy) ~
The Velueor load cument consfant g Valiue of 4h y. cyrnt

Sydden Uy Ancrzases: Hence Ty, |,

. : Ug= Ladi
- F % sdis

WOHhH te—




' :\?misinw*t-’-df: Lsdis .
Mulkplying w by the both sides o eq
Vg Sto ot di (o) = Lteodis
VmSinwt déwt) = LsWdiz™

7 Tategrating both Sides - -
o4y Lo
J Umsiowtd(wol) =wte {dis
L e

Ve [Cos«(— Cos(u'wﬂ = wisIy |

Deviditng' bo—{ﬁh‘side by o7 'Huen we il et quertge reduction i
) ' ‘ Qreq

U ; . :
— | Cosx—Cos (W4x}| = tolsTo

Um .
"—;;: l CoS o ~CoQ (4 ‘)] = "Flsio

Where; AVdo = 'Aq‘uéraﬂg reduction in de ofp V6'+9fe due o Ls

Vo= ;@T (L+cosx) - _A‘fd o

""\_'Uo :". \‘:“:?r(‘l_f_cosg(j— :‘FLSIO ."‘_"_’”diJ

. Vo=

A C s Cah] BE

- Ay, does not depand on & it depands on FilsIo but 4 depand

on the Avgo- _ |
X At{&o.: depands MLyAQn f,(é,];& |

X U depands on Avdp 9 hence Folels Vg, &

TPt ou sty 1 f', without ¢hanging the svertapangte Vs # X
o ’ ' ' _'H)enJJ T .




g,

Tus

7 Ve withoyt changing T, s, Lo, then st || to remalne-the qreg

constant .

'z Tioo pulse converfes—>

without Us (Tdeal) |
[with 18 (Non-ideay) |

4

!
by
{ O
&
la nd

t
N
P e 5 V
. . e T e
. > r
7 P ! . Uli
.rg : e . § : 2
Pt - - - N
s . ! ' ;
- N - * : :
N A3
1 N N ) :
y pr-ge . r
© 1o .-
e — % , i
.

¥ o

_..fa-a-,-'

-
EEEE

‘.

-yt -

4

P
Vide e e e
7

x
T
+



VIR e rreaL s place ment - Factor

FDF Cos(oqg)J

v af, Tapd - qumomc oh Ac side )
. - Cadvantage,

) PF=9{rDF| (caet Say)

Here the incregse in g value s more than decnoase n FDE
" the PFLS 31136+Ly mcmqsed T

(@) G pulse con ver-}air —

Yy

E—’R F: TyTn

Vgy Vey (Mn '
. 2 Va\t»e_)

C" &)

Vo | BN | P | o
Vch N | 2 Z ' a " hojches.

«=30)




E5> T . UnareqceFwithout thanging: o%berpqmm,&@rg —H,Qn'
.f‘:"‘_ = what- Ha”en +o “overlap -qahgle?
éns-* Case(l-) 0£X<90 Lo(f ud) N

If « 1, without changing 1—»'—&%,8\/3 Ahen M\L
Conrt Avd o> Cobstant

o(T npple viel: f h@g&& oF r‘e&uc&-{oqf JUJ, to
- maintaln Seme queqg °F AVdo..
Owerlop Qngle is max™ abx=0' & mie® ot X=50°

Cqse®@ <>go (-«T,uy

°(’T f’\:ppLe”:‘Jz hag@fl T

Conveptional Ques Hoq - :
Que. E%;; - S T
then dp at «=30,¢090, 120

_lo
COSO( oS (M

forx=ol  Io = go’- CoS(awoJ

Ip
.I_O = 0.1 33. .
. Te
© = — may™
30°  &8% 12.85 RS T
6'0', &t 8.qg .
30 74 —> Min™

T 1200 e SRS BT



Let Udo Cqb)qu Vo= 2Vm (2pulse)
Vd = gumt 2 .

0= T (zpulse

== (epulsy

- Withts—--
Duning Y, e 2 TasTy—>0n - vp=o
U';Qinlz)t-: LSE‘_‘_:"_
T
UmSinwtdr= Lsde
vmsmtotel(w&) = LoLdes

PO Bt e i

4 Umsmw’rcl(wﬂ = wtsj die Source Cuirent change]
L ~To Feom To to <L,

N Gmﬂéog,(_.cog(o@.uj]': 2WwLs Io

U.x B NP ) °
J—ﬂ [Co-se( - €o$'(o<+4y1 = 2wlslo
ia . I

I e O

E’do "’[Cogo( COS'(o(-}—-LU] —Q(DLSIO |

. Avdo": Udo[&,g« COS(K-l-J.U

% ‘ m=2,3,6
: ' Udn -
m 4 .do ,‘ Vo= VdyCOSx = OVdy — vy
1 Ftslo _ S - '
3 | et L. 2 K CHY) | -Gy
¢ | _c-;‘('slo)‘




~Vm [cosu— @s(«@*ﬂ = 2LsT,
ST T

I() ='

sy Lo

To=Tp| tort - cos (« =

Que IQBQ{- 1S Meqnt 57 ’hduc‘{-vve Vol. regulaty
ﬁns T ica fféasyre 07: mducHoh re
(hduetgqnce.

ob 2

S/p vol. due to Soyrce

It is taken gs Q Ho OF -"; - AVG?O
: Vd QC

" sy
S CO
B\ [@94--@3 ((+41)
= i-_‘i'.fi&

-
o= Overlap angle af (= o0

pue.~> LQHO{"S the effect OF Soutrce lhduo(-oh
OF Con¥ 7
Ans.~ ds Tt nduCe the avg.

Ce'OF the pertormance

O/P ’VOI O'F COt}
U} TE 2impts the ma ™ TQnge oF mng qagle.

J"QT}Q)o 180- [ totq, +u{,_ﬂ

Ideal Vol Source chchI %y «maﬂ_uso
Ideql Vol sotrne "PrgeHood H‘l\/ Xmap = 150~ why, .
prqc{,‘cog. ve»l SouTe | pragchHcal —My Lmap = |86~ Wty -4

o e



	3. Phase Controlled Rectifier.pdf (p.1-35)
	4..pdf (p.36-56)

