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Lesson Plan- 4 POWER ELECTRONICS AND PLC

Objectives of

the Lecture

Tewo Hransistore_anallogypy oF SCR -

Learning
Outcomes

Tools Used

Marker Pen, Duster, White board, Projector

Actual
lecture in
details with
fig.

Tre opertadéon of SCR con also be explained by,

considering tt in tertms of two ensistots sKNown

as ~wo drangistort anadogy oF thyrustort .

—7 s model s Ootained Y SPMMDSZ 4he +wo middle

fayerts oF STR into 4wo Separwde pards ¢ Scr can

be Aconsi'o\erceo\ as an oped Mpn g PNp frrangistorc -
A

To, A\{/Tq
p P
e J 3—! 2D T_g}|
( nin 32 Tea [ |
1IN 3-2 > Pr—
PP TGO
by B
.l
I

(Two “Jronsistore Anaﬂoi(dQ
Fort Trransistort T, » EssHet corrent T =Tx
ColeCtore Curttent T = Ig,
Roge coruent Tg = IB,
fore. Transistort Ty Te, = T
Ig,
TE’L: T@,
Friom +he obove Fegure |+ s obsercved hed +he

coneciort curtrtent ” of T becomes base curttent of-

viceverge + cdso
127 LR, Th T Ig

— IBL




Tn the ofF Slale of a -ransistort.
Tc = Tg + Tepo

ol = Common bewse cortrent cu)

Tepg = Common base €1 lgaKage cortrent oF ColleCtorg

looge JoncHoN -

FO‘_L T

= Tc;= d, Ta +Tepo,— ®

fForc ‘Lo{ )

::7 TCR - OLQ Tk + 1 cpos “@

e Sum of dwo calleclore curtrent Ts eqped Ao the

extertnal ckt corrent Ta em[crc‘maja} anode

tercined - Ta = Te)+ Ty

:7IQZ d,I& "’—OQQCF—EQ‘_T—T%) FfIC[‘BO,—f-I‘CBU&

= qufo(,roti) =, T97 Tceo, T Ieros

———

=7‘°IQ = O(;&Ia + Tepoy + Tcroa
7 ,"(O{ at O\,,’z)

— Fort. aL Stdicon Hrcansisdort AN

ol_fs verth low,_o&,Qacu\;gHeﬁz A

Vadve ofF Te d, o 0d UP o5t

rapidly 08 4he erifHterc o0-s

coraent inceages - 1




7 Wih Ta=0,iF emittert cotrent of +wo FreansiseC
arte. et ed 80, thal- o, +dgy=4>
Yhen og pet €3 —® > Ta codd be tfend +O

become okt -

=7 As Yhe anode current aains hish \/aj)ueﬂ%ﬁ
device suddenly lodches Tnto condiickon (ON)
statre Fom orf State - Tris characterustcs
device 18 Known as Reaenertc&a/e Action -




eSO POWER ELECTRONICS AND PLC
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Lesson Plan-7 POWER ELECTRONICS AND PLC

Objectives of
the Lecture
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Lesson Plan-8 POWER ELECTRONICS AND PLC

Objectives of

the Lecture

“Jormm ON Methods of SCR.

Learning
Outcomes

Tools Used

Marker Pen, Duster, White board, Projector

Actual
lecture in
details with
fig.
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Lesson Plan-9 POWER ELECTRONICS AND PLC

Objectives of | Turcn OFE mMedhods OF G&CR (Line Commudadton g Forcced

the Lecture

Commurtadion)_Load.Commudadin.

Learning

Outcomes
Tools Used | Marker Pen, Duster, White board, Projector o |
Tun OF Methods OF SCR.
The Hurning ORF  Preocess oF Hhyrastot s caied
;:g:i:l S e commudadeon . ThY ristore. Commudadion U;gﬁ’@dm?c}ues
demilswith | (1@ [reSonant LC or  undertdoamped RLC Circcu+8.

fig.

o Fortce dhe curreent / voltage of a -hyrdstorc+0
zeto 4o tun off the device:
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D Nadored commudation
)-Forcced. commudedion
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il i A ? |
| |




—7Durdoq posiHive half Cdofe of SCR s trigqerced
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T de ekt -fort Suidching  opp Hhe ’l’h(j'@S"\'OrC)
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Lesson Plan-10 POWER ELECTRONICS AND PLC

Objectives of
the Lecture

Learning
Outcomes

Resonant Pulse Commudation .

Tools Used

Marker Pen, Duster, White board, Projector

Actual
lecture in

details with
fig.

T Hhis method mdin SCR Commu;@o&es Olue‘!oar)
eapal amount of capacitorc ohscharﬁes Curertent
N opposite diwection +o he main<SCR Current -

Lo
T

-
Vo 7 [ AET E

e
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S

L]

/T = Mdin “Hﬂdﬂm which carcrdies Load curtment -
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Lesson Plan-12

POWER ELECTRONICS AND PLC

{ Objectives of
the Lecture

q , T voldage preoteckion , overc curtcent
Preotection of 9CR , eve g9e P » overe coree

Learning
Outcomes

Tools Used

Marker Pen, Duster, White board, Projector

Actual
lecture in
details with
fig.

AW pawert devices have speciHC rcailénas ot reefiablel
safesractoy operodéon 48 reakings mustnot be

exceed€d. \F a device expervences vvert Voltage ore
o cormeent 0 1t ™ay be  deshrioyed -So. he devi®@
must be PFCO*QGGO\ a(c]cu'ﬂs% ab norcnal condition .

A prcoirecl%oni/
- e 6CR_ 18 fortora biaged oy a geeke \/OQUQJO
gprreads aCross the whole arcea O‘FQJUF)C.WIIUO.
> gpreead Vetocity OF chqrc(je cartrd ers

o) oo formmed 2 Yhe device rnc% bhe

the cortent
'7\?_%\’& rca&tr;q
Qocald hO‘\&P
d A Qd ) o _ =
‘76?6 aﬁiw% the %la amatl Snductore Te connected TN

Serties with dhe <CR - o | |
—7 This T0duChort Called. as % lhdUC%m/cunﬂeﬂ+S&

Snubert -
av Prco)rediorv i
&

=C S
e SCR_may 86} turned oN ;when

—1F %'\;,k 15 H“ah , th
Qeads +o fal operca&?on of the SCR_CKt:
o et Ahe 4V ,Snubbert Xt Ts connecled 90

partalfel with dhe device .




Lesson Plan-14 POWER ELECTRONICS AND PLC

Objectives of
the Lecture

Ffrdﬂa Cireuits > Genertal tadjouﬁ o\iqarcqm of Firza'?gj circcest.

Learning
QOutcomes

Tools Used

Marker Pen, Duster, White board, Projector

Actual
lecture in
details with
fig.

An SCR con be 8wiched from of F State 4o on _
Slate o Severcal ways Z.e forrewarcd vodtage A 5ercmgj
Light —kdaaerd\ﬂaj dv/olt —%maaertfna 7"Temp.+rdaaeruna ;
aa&e Maaerd ﬂa ‘
5 The (K anich Priedoces ne (essary ac&e sxamaﬁ +0
torn on the SCR ok desirced fnstant of +Hme 1S
Caed Frding circcedt [ Trd aaerdra CRE -
f—irci'na of Thy rdstore s
" The lbasic rcecvﬁrce_men% fore successtul firdn
of a Jhyrdstorc orte thed the curtreent Supplied +o
Jhe qake Sroudd

to be ao\eqpa&—e dmp\Hude }Shordl ruse kme .

i) be oF adeqvade durmdion i

W) Dccore cd a Hme chen man ckt conditfons
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—}empeﬂp&w{e * : )
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coreent 18 Sadisfactorey S0 Jong “ag main Ckt o't
hoave Speciod rceq;{i'rtem : - el
., Firdrg current Ts high then Horo —on +me teduces
> ps the Spedificadion of Jode Corucent amplitude.
Tncomple‘re cwithoud- rase Hme .
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— But longerc pulse dorcedion s desirtable fort the
folouing TecgonNs
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Level -

) Qsciticdion refleckons ot othert distriubances
o Cons pire. Yo fun off Hhe SCR.Shorckly aferc
'y Js Hrst Jrrdaaetted'

—7 Tn general putse duriadion OF less thon 1ows
e quires 0 e o\es‘(ﬂn of amode Cxt » While e
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o C
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» bDc fo Uiem T

7 M M \J//O\

Contrial T ——Ditivere e 56\%(; & powert—b
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~Hrdng ekt has Hwo Foncdeons
Frrang CKY Should Pprroduce pulse fort each Scr ad-

Jesirdd instant o priopet operadion .




Lesson Plan-15

POWER ELECTRONICS AND PLC

Objectives of
the Lecture

'R Frung, Slidasifecy

Learning
Outcomes
Tools Used Marker Pen, Duster, White board, Projector
Ry = \Varudble rresistance
conidh chamaes Ferdne oF
Actual_ aajre Vq{ue ‘Eae a:é QS’H'\G
lecture in
details with

fig.

\arddole J:{m\“ﬂa aﬂ@ﬁﬁ‘
R =SaloNizing P
=used to Tt e
\s "qade \fo‘-\—ckae Loi-th
In PQ‘“U‘"\SSUD\Q valve -
R, = 15 oaded +o Limit the
aa%e curtent  eolcHin
percmissible  vadoe
In Coge Ry =0
'ao&e corrent Flows Arom Source s er‘)r'(OUJh Joad,
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—

Vo o Tqm O IR, Z_?\:/fl,.
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RiFR_
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'\/a—t = VapélﬂoL

=7 &in o = V9t
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POWER ELECTRONICS AND PLC

Lesson Plan-16

Objectiv f g o °
jectives 0 R"‘ C P(fUﬁa OQCUJ{' '

the Lecture

Lcarning
Qutcomes

e —

Tools Used

Marker Pen. Duster. White board. Projector

Actual
lecture in
details with
fig.

| fFtrom o o 90 -

The Nerded rtange OF »Fr’rcbﬁf Clna‘ﬂ(j Conrlreol bld)
esistance -Vc”rdn(j cKkt can be ™ overccome lo(cj RC

= N et
RC RadF weave Ardgqerts CR =

; LOAD '—1—’——*

By \/artaiﬂ(j R Frum
ongle can vbe Conrheolied

— 10 neac&ive half
Cdde , Dy 18 forward
piased and C Charcges
‘o pecus Voltage — Vo
Hhrough Dy with
Jowert P)C&€ 4ve od wt =~V

> Vs depends Tdecrecges freom =V to 0 o & -durin
s Ve Fasp From - Vm ‘o a lowet vedve —oa. (?

od wt =0 -




70 positive hadf cqcle > Dy To  Tevercse biased
oA quch%rc dmcmaes —\-hrc@udh "R

7When Ve = Vgt > SCRC 15 Freed ¥ afterc 4his
quaci—Fort holdg a &mall Ve voltage-

WA vsed Yo Pme\/en% Yhe )orcecw@own of 86&6

codnode Ju  durt 2§ —\Ve hadf cycele .
— 0 the Tange powerC frieqendey +he Re

fort Zerto DU o \/b)icxai%s Qi ven ba@
Y

= 3T o
| Uk: Lj:“-TU'

T= YF = Pernod oF AC tioe F?Teapenéj
7 SCR w199 be Maaerteo{ when
\f) = Vy + Na
Na = \foQ-Faae

N Sec .

dtop acres s D
Assume Ve = Const ol Ahe instant of M@ae@qa
Tat = Supplied B voHage Sourcce %qocﬁh R, D
a ? iaa&e ccthade Kt - |
Vg = RIgr T Ve
> R 18{ + \/at
+—Va

+Vd,

(onerce N5 15 gourcce Vo ltege ok cgh?c;h ScR um ON

—F R Firdng onde T
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/////







RC full wave -Maa,WHk R
— Powert. can e deltverted 4o the Joad O\ur&ﬂﬁa +Ve inadF
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Lesson Plan-18 POWER ELECTRONICS AND PLC

Objectives of
the Lecture

Dest gn of Snubbert Circe CHtS -

Learning
Outcomes

Tools Used

Marker Pen, Duster, White board, Projector

Actual
lecture in
details with
fig.

A Snubbet CKt Consists oF a Serves combincdan
oF reesistance Rs ¥ capacitance (s s parccdlel it

Jhe SCR + L
7 When Voltage is |

applied 4o the CKt » }’ B 7
capacifort behaves 1Snubbert
as chordk Kt 7 | L '.
Trerefore Voltage | o]

actoss SCR_ =0 »
- Then Voltage dcross capacitort loudda up ad- d slowerc
AV/yy > 505 LTSS SCR av/ar s less than Hhe
cpecified reedén

— When SCR e “urned off Hhe TTevertse rrecove
corrtent rdses to peax  value ot cohich the device.
blocks - Withouk RC  Snubbert > dhe reverge, reecove
coruent cou8e o Aransient overcvoltcﬁe LAl g0
Serties fnductance L which  may dieshsto +h a* =

> |F RC Snubbert s comected mgvg}cse i;l:ewce'
cumeOts AransFer fo RC poth when dhe o\ev?(c)e b
~7 Beforrte SCR is Freed ?7 8@@6 puwlse, Cs chart Zgg
to g voltase \lg . INhey SCR s on, Cg olfscg

& Send corrtent equal 4oV i i
et Foramed t&‘j Os 5 acm) . s/(Resistance of Qacaz?q
—7 Nofrtmally Re , Cs L g load K} porcam

efercs
forrm an é]nd(@'(‘&t—aﬁébml;ed cKt + 30 ;ijaﬁ v/did-
liited do acceptable vajue .
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L i
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Lesson Plan-19 POWER ELECTRONICS AND PLC
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Lesson Plan-21 POWER ELECTRONICS AND PLC
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POWER ELECTRONICS AND PLC
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