Sewtes and  Fasallel gﬁemh'on &% ’Tﬁa ¥1340¥3.

—Need Jox  genies connection o SCRs

= Hhe_n oux wequivement i of | hfﬂh Vo|+od-e
OPéXCdion, and the available \/oHOﬁQ xnjw'na

ot SCR is not sutficient | then we connect

LSome SCRs n [exiea.

— The 8CRs connected in sexies shawe +the
\/o\’roae, o\um‘na “he 'b\oc}ﬂfna . Kate

= Need Jox ..<m(cd7‘e/\ ccmy\ecf\'qp___g:} S(Rs

— Ihen oux weqiuivement is of hiah cuwesent

OPexo:Hon and available c,w(m?.h‘r XQHV'@ sf 2cR
i nol  sufficient  then woe conpect 2CRs 10

pa alfel .

— The 3ScRa conhec‘ré.o‘ n Paa’cx]\el éha‘z{e, Yhe

cuxyert o\uxiné conduction State .

S C’angcf\na SCRs n sexies o¥ in powallel,
we need 4o ensuwe that | |
'B'Rgﬁn(j(s o connected SCRs axe fully lized
L, OPQ‘BQﬁOn of .,“fhe\,.adé‘re.r_%_‘{.-s /éahsfadoza
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— For ob’ram-frg hfghe&’r vtilization ._‘O'f ‘SC.R. jp’aﬁna , vhep‘c‘e,

— Stying Efficienty -
\NJ U
f‘ﬂ numbes of SCRe connected n Sexies ox

W

in "P'o\m\le} ‘\'s Knowr_j' 233 S‘hﬂngw

— INhen SCR: awe connected in a <hxing,

e detexmine the o\e;]'zreel of uhlizaton
\Vj

G'S.— each SCR , Usinj a Yexm knhown as

Actual \/oHaﬁe mjfn(cf & g"m?ﬁ ‘(\

.
|

i
|

String Ffficiency = - 4 ] ()
8 I-C C(‘j Voltage ¥ading & each SCR X No-of S(R .'n(

-~

L,
Fox Qewies connected SCRe.

{ TIRS _ﬁcfuai’ cuvwent sading G_‘} Shw‘%j. j
iD zm(j Iqer?t(j YR n |
| ‘

.

A Cu"aj‘omf ‘(cdfra of cach SCR X No-of )
’ S | | ‘ -/5'\"61'% J

Fos Faxa.ue)\ connected ScRs .

I ¢ |

Fox Qbﬁmnma hf((jhem‘ possible Ah’fna ‘eFFr‘u‘enc,(Lj, the SCRy €
1o be connected In Sexies o¥ })o\m\\e) 3hould have

identical 1I-V- chaxactexistics.
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— Howevex, even the SCRs of Aame Yudwg,q\} may

\J

dentical T-V chaxactewistics , due to

not have

diffexences in intewnal  Afructuxe -a'e,&ul‘Hna faom

manu{?achm'na Pmces%. ;

!

- 8o, S‘h’\‘nﬁ e{l?\'gienij, cah: nevex be e_q)t,wd? o 1.

| ‘ o | Serml  Bhoosing
— Howeves, wneqtalk voHage, ox CUxX¥EN \,
/S’T‘ﬂ'nj can be m'[n"nq]?(..d‘.
(’ .

by dhe SCRe in A |
d ‘ | | ex’h’,XnoJ

10 a 8%6&'5 G_’)Q’\'(.‘fﬁ i b& uSinﬁ

e oyuali Zjn% eivawts

(discussed In defails |ctre 0n>_

s\m'r@).

De{aﬁnq__@dw. (Meosuxe oF 'arel:‘abil% &

- ¥ all &he_ SCRe connected in & zsh’in(cj

13 uﬁli'z_iva
e) (Scﬁ avound 80 ) then The ,éh'in(j
awound 30/)_ ‘ '

4

HOL()QV‘:;X, the «‘S’?‘m‘;} mad nol be ves ‘
Jo “Hheiy moximum

- the CQF&Q% nie
ef\'u‘eno(j ia aooo‘
much seliable,

fe each 2CR s woorking Close
T U . 2 d
saded CCLPCLUU, Q"j abho¥rmal volicqe ox (U¥¥eh]

: CR At¥ing .
mo_j do_maje 4he SCR oy Al d
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—Now, 1§ we add one moxe SCR o the
same &txing , then each S8SCR will  utilize
SQ‘mewhoaL | ooex C,CLPCLUJU due Jo addition
& extya SCR. { '

1

The ovexall atying efMficiency  woill weduce.
due +o  lowey lug;v}lizaﬁon & chch':’U.
y _

HOUJSV“/ the &taing il become mowe weliable .

Now Fhe' S(Rs lf@’é net wosking vesy close to

heiy rnaximum xading , iso 'Iﬁié’j"~6i}nw‘rfhmctnc|

28 \ngjhex _CLbnO’-"7;l‘kR voHaae, and cuwxent .

— 3o, the uvse of extrn 2CRs W Hhe éhira Impayove

The xelmbi\‘ﬁa & he ﬁx\'n(j ,*houah o an incyeazed
cosy. - vy ‘

— The measure & dhe weliability
@WQ"‘ _b(kj‘ demﬁn& —PM%OX (DKJ_F)

of a . /S‘**ﬂ'%-‘ 13

[Dersiing facen = 1~ St Effuency]
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@ Sexies opexation & SCRs.

Tdeal condition 2?

Ls All the SC:RS connected In sSeries  have <came
~akir nCS and  identical  chaxactexishics: Due 1o identical
chovactesist th shaxe  equad  vol

avactexistics e(xg xe eq ‘rqﬂg.

Practical condition o~ |
L, Howevex, pwactically -he aituation fs diffexent. Even

tohen SCRs  have game xaﬁna -'theix charactexistice

0\!{‘5‘&‘6 and hence \JoHotcje, <Sha‘cre& % each ScR
s nol equal .

°% Psoblem weladed fo Sexied connected SCRs %.Unewtmﬂ éhaxwﬁ

Vo\'hge,&

— Thexe owe diffexent ‘wealons Jox this Pxob\zm 8@ uneqjteal

&hoxing 68 voltages .
Reason 1] 3

L>Due 1o dffoZ‘e»nce. in 'gofuoarol b\odu‘v‘a

chaxactexrsties & Lewies Connec’ﬂ-‘d SCRS.

Use of static |
e,c\;uulisx‘nA crvatt.
<! ,

y Vo

— Undex Joswaxd blocking mode, Qame Luxk
cuxsent 1o Alowos th h bo+h 2C R, &Q
the vologe blocked by Hhem differs due 4o

diffeyence” in chavacf¥istics.
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— S0, the twe scRs take ‘o Yofad UOHC%Q & / |
Vit U, instead ST 2Va. ) <3

I

— Thia P'mb\em is ovexcome Bd &tatic Qq/uabv"va
aryudt ) ecohieh' congists of  Shunt esistanc
'R connected - acwoss cach ScRrR. ., '

— MQﬂn‘\j‘uo\e o5 this  shunt _x‘els..igﬂaﬂce i3 al\leh%

R: E n\/bm"_ \/‘S
L (-)al |
Hewe .
e ey Vem => Maximum  pesmissible
& O 7 i
._L/_‘ ﬁ‘éﬁ;ﬁ" b\ockina \fol'hlae & cach SCR.
N S, "\ly = 8i¥ing Voltage. . [, )
| 5K g Y g
—-l’g C AN Ib - -lbm:r'— J—bm '
iat | ) ‘
el Diffexence between moaximum :
\ %9\ S‘ and minimum b\ock\'né current o Sy
— .4 03 leakoge cuswent. X

N~ Ne. 6 SCRs in a S"hﬂ'na,
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' ﬁ?eabon QJ

L‘>r>“‘ 10 diffexcnce in TEVCESE Fecovery
C‘\Q‘d&(‘lCﬂ%’h(“ C\;Ludth\ J Chaxacien’ ffn(rﬁ)'

.4

J('”Uz .
1 e e =
SCR 1 |
CcR2 H, — =0
SCR! 777
au ’ 1/
o
- Vol’roaz unbalanae, Mot 'ag)Peou( CLC¥03 S

SCRS connedec’ in sieme,& dustn “}um—of‘f‘
pmcess OIUB +o d’FFeXEnce in Yevesse

g ecovexd chaxsactesistics |

- = 1f beth ’H\e".SCRs have Bame evexse
chavactexisties, Fhen the 4usn

~ecovex
off Simu\hneou.sglugﬂ ‘H‘LeJ'- il Lhave the

ool volfoge ey (j

— But nc 3CR1 . has ﬁhoﬁex _ ¥evexse YeCow

‘HmQ Hen 1T will Fuxa - ~off —ngf R 2
e ‘o 'hnm 55, o, il the

time
“takes Lanaw e 0,\5

4 gumjl&] \)oH*&aa QFPEL\XS CLCKO

- Qs dusin tuen-off process, Aiffe vert \m\"mde,
mqé o.‘:)? 0L ¥0ss the SCRs ‘[ins 1S oNevwme

a uwase of cldncxmtc e_c\[uolnuha cixeutt T
Consials & o LQ&)&C'\‘\‘OY e’ w&ehf’u—atﬁfess

‘. Lewes with Ca acttoy,

eeR . ond o Festlgho¥
connecked ac¥0ss

The 1Ohole cxmnaxmen'\‘ {2
dhe SCR- ' '
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= The dilfexence In ¥everse Yecovctj chaxqe &F
both 8CRe, &Y, induces o vollage” in The
.C“]“.‘".""mf , tohich quma'ieLd lends fo eqyualise
1he Vo“aau digtwbutton acYoss the SCRs.

\

a8 o Xcﬁ.ig'\nn‘c,__ﬁ in -The cégjncxn?fc QcUua“aa
Coiweutt. ~ .

Ly Jdhen SCR s tuxncd  on | the C.O.Pac}'l'ox

‘ o\isC,\mx( ex . This dischaxqe cuxrent (s

heauy . I1 mae otama(]e +he SR . SO,

Yo §  limit dhe da‘Qmeae, cussent &F
Cmpacﬁw, seststance {3 vsed 1n the
o\(jnc\mfc e__qjudizlua crsauit .

— US& O’Y 'D\ode’ In ﬂhe" Ol(ijnam'lc. Qoquajizma cived T,

~Due o pwesence o aresisiance in the
o\dmm\c e,cqu(disil/\a civewit the Choxdwx
time & Capacitoy mqu incseadl . This “wil)
weduce The effectiveness S capac oy in
ec\)unDiziva the Vo\i'a&e

~ 3o, o diode ig vsed To b poss the
¥esigton olum'na -Qh&%lha “‘Hme & Co,f)aci"\’o’r_

22222222PPP000PP02P PP RRSRY

-— \/QLué. &5 CQPQCHM, 40 ,bé. Us_eo\ in d{&hamic
'eivanit g, (ound v na',
|

- eq| wali z| n

‘ AQy->diff. in stowed
' @—334\%%‘] Ay df n o

me"> Maximum

' pnmissible bloc It
v0[1ade 6f each
SR

n->No 6 SCR in &1anq Vg - Quxee volfage

Scanned with CamScanner




‘ \r\own be\ow
~ o
3 j{}’ 5 ‘—1 g !
( C Z ‘ - ‘
( - : s'cPsl‘ - ‘
(R E \‘ f J |
- o S £R |
‘ ( T : S,CR_L ) t
(
S AT e
( C | ?: K
\ [ S(R&{ {
\ ‘}7 \ ‘ f\ Staodic
‘ ( ol o Equalizin
/‘ ( \ = ’ J
i 5 ——————" P = Q”KUJJ"‘
Dynamie
Eqpm.li?_f

oﬁ

cirunit .

Scanned with CamSciénner



