qrae (Power)

gawivEA (Electrician) - AC/DC #iew grEa

v 4.3.180 3 wwifaa e

AC/DC grz= (AC/DC drives)

IqA 1 3 U & A A oA faforfaa wRF w A e

o AC 3T DC TTal & T1¥ AT I FIATS TaqmT
« AC 3T DC TrEal &7 T W& FIAT

o SI® A, DC FrEat & 9T {¥ DC T & @9 a4T Sreai aarr |

e gred (Power drives)

ToAfFgs grea F1 aRWIEA T ST aFar & sewgisiame
ITFHION & T | ST FATAZHA FoAT Bl Wbl FoIl # qRAfAd
FCH ITh A9 AT A7 St B fAfer wofie e asfsw =t
o smar & arfe fafeer sere & afkar e & s e |

AT AT A ATIANT | 7O hgiel 0 ATa9Har srel
g1

wfer fae=r % forg s sonfert & grga et stae afa
foerr % fore =it o=t # syl & forg Soer ar ggie o,
A AT W TqiEA, T 38, SEgi{ord Ared A Ifag® Ared
S TRt +ft Taet 7 FTH FEAT AN gATAEH AICH T A9 Hg A
FTET T SEAATT FXAT Toi(Fgeh F159 Healdl & |

ZolfR g12d T @t (Classification of Electric Drives)
i ST & WIS % AgET
Fee =gt s
FH AT AT ST FEHA
TF TF T TSN A
i =T % ATee & sgEr
HSTT AT FEAATIOIT
e FETtor
@t
iii Tl % Fe & A
R FTed
ESEEIEE]
B B LA
v ETEATEE Y & % SgE
sfefa efos aw
[ERIECEINER ]
it @t fafer & sgaw

gfadt e A gfoadt €9 9
afafaa ferfa feEmr
gfcradt T A wfaddt &g i fe=r
Y IEA & a0 (Advantage of electrical drives)
1 g e e st ar fear g @ |

2 gTEd @d: 1T &1 9aT o7 JOrTferdt & arer JgT {3 o
FHAT & TUWaEdA Aford s (PLC) X F9geT &t
I SIgFT | @ATfod ©9F § $139 A9
Fed & forr fefora e s @spar 2

3 o foepes oM eyl ammevo S9 ot fdr o
af=rerm frfaat & fom suges € |

4 F T A AR whe B g gEer § 3T gar @ |

5 Ig fa-afd @ & a9 91X quadrants § FTH FT Tad
gl

6 € JIA YE HAT T TFAT & A LA LT a8 Ars Har
ST qHAT & |

7 wfg faeEr, w=ffdw e affr & fom feewr fem &
ATITIHAT ATHATY I¥ LA A GATIOIT FEA § W & |

qrEaY grEa #1 fawew ar === (Choice (or) selection of
electrical drives)

TAfdgs TS 1 F99 Hea@ Ul wea! T i awar & |
e we i afferfaat &t smavasan |
wfte-atd Afveraer & wHia, e Wewm, #fie 39, T,

ST ATElHd, ATREA & FTged (quadrants) TTfd # IAR
e afe Fo &, I @ |

7forsh AT # ATEgRATY |
A AT HeT # A, WIS dAfer JY KA waviq |
ST & G ATy |

ST F IHN MY ITHT &THAT, FieesT 1 ATAT el IATX
T@TT, qTa¥ HAeY STRHIWET T 3 ATE I¥ IAHT T,
fotfea amae &t @i w2 & A |
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gfe g B ar @ AT g F1 gfaae |
qafaeer AT & |
fEregeeiaT |

7w FAfR® grega (Group electric drive)

T0 gET % UF UFdl Hiex el &, o gl ox &t us ar us
# Ifas e aHE F FT3T FAT © | AT ATFE AT AT Tolv
AT S T frax & ary fee ot a=d &, Ses arew & gefiat
AT AT FT UF G AT (HAT ST AHAT & | FER HAT AT
e gEa off F=a € |

&w (Advantages)

BIc AICE & GC&AT & To7T I FIST T SEAT AT ST Tl
g |

zifeat (Disadvantages)

TOH FIE AT AL gar @ | FfE e wex @i it agrar
& At g8 i 49 & o # |

T Tafwe® grea (Individual electric drive)

T $TEd W UA® AHTd I TF AT HEY GIRT d=rferd
gt & | I wie wufia & fafee st & afq e #war 2 |

A AeY TAfe® gra (Multi motor electric drive) : 5@
gred fawew &) %% gred @ oW & 9 grgd a7 & e wA
Tt AR & TF Ht i #ar € |

S sifeet grg Fre ardr 7 T
I qAT ATl IR
sifert Aot gerfe
T dTgE aRuaw wfie safagaa feew & fmfafad ges
gl
gl fargsher TN MY A
KR LR CE
i)
ferror gag
af T 3
e’ /3 (Power machine)

aTfer =T S & oy qad SATET SEHTA SHaTd! gatageh
wefte faferfaa € |

DC ®sfi®t (DC machines)

v, Hife, FHQUE, heo! UaETEee DC Aled X &=
Rt 7ol |

AC #3fi| (AC machines)

e, A8 e, fRerea, PM fasae i fmriqa Rebe
efe |

fosiw weh=r (Special machines)

Forete DC A", &Y Hied @i Raada aied &7 IR aidr
g |

TR Ategwey (Fgew) (Power Modulators (Controller))
& (Functions)

o I &a & HIeT & yate a1 e i FEfAT #wa & ar
S & ATI9AF M Bieh (ANTATH B Ter T Srar g |

o &7fOrF ATIRTA & gare, A9 wrfdw, ST e wfre Rad«,
SIS HTHT & a7 JieY Hive Hi =9ey 2ar & |

o v A g g A & e At
T E |

o I HieY F HATA® % A< & gAdT € (i.e) MR 7
T |

TR Hisgeeyd & wEw (Fet@e) (Types of power
modulators (Controllers))

IAfAgad gT5d Oeew § TTaY Aisduel Mfiad § § UF
S FgFar & |

Fafee YfFewaY (AC to DC converts )

z=¢< (DC to AC converters)

AC aieeq &g (AC to DC converters)

DC =¥ (DC to DC converters )

ATzt F9e< (Frequency conversion)
gra¥ @i (Power sources)

g H AT F1ET ATHAR I R %t w=ar & forar star
g | 99 g1Ea 3-%T TAIq § HATford 8id & | 415V mgfd & ot
Y 7w qra¥ wied #i fed fFam smar & | 3= e F forg
Ared & 3.3KV, 6.6 KV ¥ 11 KV e fFar st € | 3o
greT 4t & gerferd gidr € |

af_mT gf=e (Sensing unit)
wfie af{ (A /)
i af{
qifsrer &fRaeT

Fe AfEr T dices AfRAT (e & a1 e & a1 "Hiex
zfieer /)

AT At
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#gter giwe (Control Unit)

dgier gfe § dgier e % o qrax wtegees i & s &
S & ATTTHAT H e F forg Mey Y qraY w9 &
fiema 2 |

DC 3 AC gIgeR it et
DC gE=H AC s==H
qra¥ @ffe Y Fgier afde smam ear g | qraY Afde Y dgrer affe ... goT gaT € |
HF fAaw wEvamE #t SrEd gl © | FH TEI@E

FHICET & HO AT qSI AT AR WRT & 1l ¢ |

T AYE FI FSATEAT 0+ ALl &idl g MY TJg &l el &
oot ferave 1 Ated

Hifere W Hgle | T HAT Igd ST & HY Taks

W FHgleT & T AT & 9T {3641 &1 @ohar & | faftrat Ree s s a2 |
FREIA % FO T AT otz e 7 v & | wfre o festrea I #it dwmd e &t 2 |
g (Applications) qify ST & | $9e qrEY #iex i @d, At ok &
- AHATA BT & | Fafh <¥eye ey, eeye Tfd a6
‘ SATfET et et & | Aiex #t i T eeye o & fiT &
- fewefw e Y @l wfte T & | T, wh el ww At e
o TR e % THTGATAT ST & ST Foral § ST & ©T § A7 ghar & |
. R fie DC gr=at &1 &1 f=ia (Working principle of DC drives)
o e i DC #texX #, &g =Y dices & Ut gl & Y fiee
- FIC & FHATIIAA! Sl &, A AT §, ATHAY FLE AleT e
E
. G fgE Nocl—bandlaocTsv%qq'g?ﬁaiévfaﬁ’raaﬁmwﬁﬁ
f
o TofaEEd Derw

‘T FNE FET TF A TAfFF T H THN T |
gt ®¥e grea (Eddy current drives)

g Fie 319, fher wfte #ieX s udt e = § giar € |
T, frr wfie Tex oY aumTe ofie e S & &1 &
FATA & T Bid ¢ | fohee FaTgdl § SRR #e AHiH
fohee STl AT & | 3HY ef% Hf AT {FAT AAT & AV 3G
e & ATITYE Wex | qa1d gtar & | fe=a, afkafda a=
FIE F §RT a8 QO A [ AT &, afs T I 7
FaA IAAT & (e AR FedAT & Saar d=nfera g9 & forg
e & | fame: wfie die 9% e AC SHTeY g R
ST & |

TEr Fe g, W A Jurrelt 2fdr & | ©hT ot aft
FuT feefiads & forw strawas etar & | 39 a<e ¥ gEe &9 a8
e & & | 3FET gt § AC/DC-AC afRads gz smat
T&T Bld € | HieY, A€ % T ATI9HhT & HIUT 2 IoToT
FIAT & AT IO A O FAT(oId 81 © | 96, b X T Hr

AeT &t g W aivafda |t & | 98 ¥ES diees a% ef
gurfad gt & | afe o afie & sorer afie # raegswar edr
g Al wieg F¥e ue 9l 2 | (Fig 1)

Hieg FC FT FH F¥H, AIET FT Foad WY I FA1@T € X T2
ATHEY FTEeX emf it Ter 3ar & | 519 foF g =y Fide Afex
i H qQIaT ¢ A &S ag I & | qE 3 qot fgiar DC
e gE 1 XA © A Aiex & wie & FEta wxa § |

A=Y A0 DC gred & A=Y dicasl &t qRafdd #<d &
aRafda afie faadr & @ Fig 1§ femar @ g |

qTd: DC $13a e dics @ &1 St & | 1 &fie 3
# 2t R Year & (S oie % eIy 2me 1 178 §), #iex A1Seye
B Ttae, TfA HT FHIGITAT EfdT1 & | WieT Afserstor s 56 g5
FT & 38 Fig 1 & gotfar am 2 |

<= T sttave™ (Constant torque operation)

ATHEY MY ®ieg g A & ATHA |, AEX F ATHAT
A & HEIAA, AIET & ATAR (A qF FACT e TRATd
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Fig 1
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ELN4318011

HP stfem & forg fam star & | o a9 efie stfoxee &
FUX U, ST it FTHET HP- 92aT 2% AT & o $ies
wheter 7 ferw it siferspaw wfy &t Fig 2 # fRemar mr & | &=
ferfy 7, dice F¥e &1 #7 ®X & "iex & afd gar sifersman
Tty @ sg SaT & | Fig 2 ® fw@mr @ & |

Fig 2
CONSTANT TORQUE CONSTANT HORSEPOWER

100 ARMATURE VOLTAGE CONTROL) (FIELD VOLTAGE CONTROL)
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|
|
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|
|
|
|
| ~
50 — ! N
|
|
|
|
|
|
|
|
|

RATED TORQUE AND
HORSE POWER

25 —

25 50 75 100 200 225
MOTOR SPEED

N Vg T-CHARECTERISTICS

ELN4318012

# AT g & g #ar & | AR g agd I AR qF
BT 2 |

fafertr F=iee ¥fFwm@R (Silicon controlled rectifier)
(SCRs) & agd STANT AT & I8 ST a8 DC AteX g5 &
gid & EY FaEd gfHe § giar € | e i e § &9 aies
T B T¢ SCR &Tferd ST & IToneHs ATsfahe & I g
A% IE AT HeSFe AT & X I @d: &7 9% & AT §
SCR % 9t ¥ ateest ad d% O T 9« a% gasl e e
& foerar & |

DC gz & SCRs & ITINT ¥ HT FO g AC AT
&t dRuaer DC awa ® gfkafdd w21 eidr & St Jiex &%
#fie Ft Fgra Far & | fier % AC 8@ & 35 SCR DC
ST T TS 47 AT & ¥ DC YfFefhasm % fog 4 SCRs
&t o & ®7 & I e srar @ | 3= 9w DC g9 &%
A ® DC 129 & A8 & DC ¥fFefhadoe % forw SCRs &t
3-TT AT ITFNT AT 17 2 |

DC gz & FTs<= (quadrant) STIRe & AT | (FIEaS
aefi, wivas d@ffr, Rad a@iefr o Rad afdrn) fos
IfewEET § 12 SCRs &d & ATT 3 & FARET T START
gt & | 8% UF FaTgie A9 & 3 SCRs g &t dorer
¥ fR 2iar € &t gieY & DC atees &1 J%d & forg 39 &7
w9 F f3ar et & |

grEa AT (Drive operation)

$TEd ATIANT &1 e Faree, g-arsie, f-Freie a1 qe-
FaTeYe & =1e &t (Fig 3) fAw y& & = &t 7€ & |

AFAFHTIT ISRV |, 9 Fiee AL TAATIES il &, aref |
FHE T & R aael aieesT & AT, T Hiee aT3(ST UHATEEE &idt
2 | SCR (silicon controller rectifier) 5 sy & a0 &
off ST AT & | S 976N T & STeeA e we &t aRafdd
DC sT@eqe ® a8t & | Sit DC #iex & SH=Y 9¥ 9w (At
STAT & | AeX & ATHAY aieest Hf $gele w4 A fE=or &t
ST 3T AT 2

JrRE {3 U T s & S a1 ©9 & DC dieest & aRafdd
F¥% DC WieT & A & gt F3AT & | AUt ard e & f&
DC # 9Jth & aTeT alces Y¢S A7 ©C qicesl & SHATGT 781 8T
=Ry |

HHTEY (Frea® dargd) arwaras i #t sofaese s &
FEAar & ot % Frsd AT e &1 J gar € | st ar
TR AT S & ATHEYE hgia? & e e 7 o e &
foree wfr @t v & |

syfi® DC g1ea & SCRs % MOSFET s #i% IGBTs & 71

YE & 95 QAT AT €, TAT I=F T W H 9T FA F
forw frar strar & | fef=ir & @ AC ST TrE Y e

126 TR : AR A - (NSQF ¥ 5) -

Fig 3 SPEED(n)
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Q | O
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ANTI CLOCK WISE MOMENT ANTI CLOCK WISE MOMENT

ELN4318013

ELECTRIC MOTOR SPEED-TORQUE CHART

Fareee | (Quadrant |) : GRS (A AT a(H & AT

grafa ar wefar, fad uwRiafdr e |

FarEe |l (Quadrant 1) : GRS T 3T THRTHF S

& AT SR v St wieae afdr - geq Feie |

Fareee |l (Quadrant Ill) : FwRTHS A T 2fh & arg
i o s, R TR -

Fareee |V (Quadrant |V) : TR T 3T THRIES a6

& #ry s ar s, Rad st dea weie |

T 4.3.180 & Twta Reia



FgA & AFIANT R FATSie e FTee | # #ftRe g g,
Si¥ o afafda 2 (a7, Sgre T AT et §e)

TS AT g FTERe e Free | AT || § sitae gid & et
Tfy @S St & fig @t ga # a9aar € 9 e 2
FATSE G ST AlS F1 d¥E FTe<T | 3T ||| & AT Bl &
STet A 31T et a9 gl Qe § q9 gadr (qHes
T THIEF) § aTed i & |

TS I TaI XA ATl STHANT A FrE<e @S # (Quadrants
| to IV) ® oTfoet &t © STet i Y et f& d@t off faom # &t
FFd © | AW gigwe, TdEeY HY difr F=wE | g DC
forpee # RSe elar & & 3aeT ales AfMeds F7 aiar
& a9 AeT 9% - EMF 1T §9¢X dfees X 8% - EMF &3
adr | g € |

3ET F 4 FTEIE AT & fog SCRs &A#9™ DC AT3ede
H AT 3 % TH @ & iar & 59 Fig 4 § g9t w@
2 | 38" Al SCR fast v e SCR forst 4 Fareie
AR gTed & 9T fFAT a1 & | Fegia (TAT 3T
fefores) & W formaer sra T strar & |

Fig 5
40° 32° 24°

?Y“*ae ) ?Y“*%& ?Y“*%?/G

24°
DELAY

AVERAGE
DC
\ VOLTAGE

AC INPUT & DC OUTPUT WAVE FORMS

ELN4318015

DC grEa #1 =t TEu™ (Block diagram of DC drive)

DC 3159 fiwew 7 =1t =™ Fig 6 # fREmr mar g |

Fig 4
MOTORING SCR BRIDGE | REGENERATION SCR BRIDGE

AC
3¢

SIPPYR) @ @ | @ @ @

® ® ® @® ® @®

DC
MOTOR

® Do
® ®

REGULATOR
3 PHASE SCR BRIDGE RECTIFIER

ELN4318014

Fig 6

FIELD
SUPPLY UNIT SUPPLY

MOTOR FIELD

SPEED REGULATION
AND =
FIRING CIRCUIT

RECTIFIER

®

BRIDGE

CURRENT FEEDBACK )
SPEED FEEDBACK

COMPONENTS OF A DC DRIVE SYSTEM

ELN4318016

‘O’ faft & G & &y afs SCRs e & ar YfFewmy &
e gEa & FLAT € S AWiex & I IFewss e DC
TATT STAT ATAT & AT SCRs & HARAT Gl § qRady &
FIRT Hiex & qfRafda DC a=m &t et 2 |

DC TSeYe qieesl aa%H & a9 AC 3q%m & da8 FIT
afthe # (Fig 5) fe@mar mm & | a8 =it|a DC T3eye ates
40°, 32° 3T 24° HEART T | 9T 8d1 & | 30 T &
AAd AT$Hege SCRs & TRafdd AT & Uia g dhgie
fopam StraT @ |

Fiee e # WY TYeiee DC T &1 A% Bl &, Hies
fosr #¢¥ & Faa 4 SCRs &1 ITANT T otar & | 7@
Zafery & FiE dieg B FHT FOTHS FLe FT FHT ATTwHAT
TR BT © A 3@ THR gAY SCRs &< &1 s(mawdaar Tt
ST &, ST STTHEY | HieY &l Temad A & forg ST st
2|

Y : gRREE - (NSQF @ 5) -

DC gr=a z@9e (DC drive input) : 8 g st DC
T IX ATYTRA &l &, e % @ oY e &id & |
S gt A7 YTl F fon 4 amafeey s e & | &kt
AteT F fog 3 B T F1 TEXA il & (6 Ja6H agd
ST & BT € | 3 A¥e & "Wl § FoAad e {hhaT &
forw 6 arafReeT &t sexa gdr 2 |

IFwER o (Rectifier Bridge) : @gier DC gT8d & 9Ta¥
Fad FoT a9 O & & S 3 - %t Ar e e ' |
TAd & | FAX FaTET 7T & F #E aaRey awy dies w®
Y Year & s aRRafda &t awar & |

A ATHEY |, 6 arafRwex fosr IFewE, sasiET AC @
& DC T § s5edT & | 37 JraReey & wrafar girer fz=or
HIeX % dicest & ggddT € | (3 - B9 FacT & A H)

%iee @™ giwe (Field Supply Unit (FSU)) : wiee aEfer
# gYh SAATAT alees ATHAY TEY § 9gd FH ar & |
agT & AT | 3 - %1 g9Ye & 2 & ar (e faedt @ (T
AT ATHAT FY AT ATHAY) [ ATHAL TATT AT § Hiee
TFATEEY ST ATAT & |

e TRATH (e FT FT Hiee AT T Fleaee dteest aaT 1dT
& aTfe Aiex # woa A7 R diee a9aT & | $© ATl |, 78
gfe TafiEe & @19 fhe § T alces ® &7 T4 & [0

I 4.3.180 & w=fE R 127



A AT & 39 #fie & ¥ wex # afq At et ot € |
TRAME Ae F #f Aed & ATAAl |, g1Ea § a IfAe T8t
ST ST 2 |

affz ¥1gaww gfWe (Speed Regulation unit) : 7 3TMRex
F fadent & Ay Wedw e @ goAr #AT § S FERAA
dfthe Ft ITYH e 99T € | AT gEd 7, 98 T[ee}
gfe # aies T Fie [Hed I &1 w@dr € | e
ey iy JfE F Y #1 dTE JAIEET g AW A
TR I FIAT & AT 18 | F¥e FYAeT § TIh (A1 Srar
g |

FIE VYT ATETIF FEANT FXE FANT Afdhe F g Ieaer
Fear e | afe et It &1 Aravasar gl &, tfafes #e aieest
TgAeR & fFaar § AR a9 Ty et a9 F oy =40
TEAT & | AT q€ FYAT (FAT aTeest T Fe) TATIATAT
- 3EI - SRAET FgraT & AT =T FAT @ |

STet aw #fie & =meT #fie & TEed gl € a8t Wi wiee Fie
Ttex e st © |

DC grza & 9T (Parts of DC drive)

DC grza fafsrar ¥féw & arr aga & aie aoe # ITae ¢ |
3 A 91q 9@ a1 9% | @0 911 € | 99et & | qray
=it Fgier efime, grea &1 Fgia & & forg #Y 9% giar €|
TOH T T e & fog O df ddae 39 F7 IEee @ |

DC $13@ & §& N1 419 3 & & ¥ Fig 7 § 3oram @
gl

F|g 7 FRONT VIEW (WITH ITEMS REMOVED)

S\
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=
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QO
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i iL,
I

=
7 6

R

ELN4318017

1 99 g9 Tawer
2 fiFe Fax
3 i e FaX F a9 @R F oY &

GTeAT HAT

EARICS
COMMS daitet ata (3hfas)
T Hied® aFrar H1e (AHicaT)
T @

qta¥ efiqer ofiee

10 TR efime

1 g e

12 =T [ geve arEe

13 #9e T

14 THTEHT ATT

15 HETIF qTa¥, 9Tl FT<ae?, T3 A ATgHedE qiieT
CEEE)

qraY MY Fgrw e (Power and control terminals)

DC §5a &, T+ T9a & 9ra¥ effmar, L, L, iR L, gar €
STEt 3 %1 3 AT 415V LT ST 8T € |

aTfer wwTEtfo aieRretter % forg dgter efime fear v @ |
e T HEST qieErT #iew, @ / o / &9 @+, JOG /
RUN / &=, =tfet [ 7 @i, wivas [ Rad & gemet & o
oft fEom st & | e sHER iR Wi FAaee & forg e fime
A &A, WX B & B, &lar & | am AT frfa Fig 8 # gwrfam
T e |

© 00 N o O b

Fig 8 415v
30AC,50Hz
[
x174 54
SPEED . T—Pm L1L2L3
SETPOINT [ s |-REFs
(o0 | [I°5 [[REF
A Lot Fcom

START

STOP

036

X8

E-STOP
10105 |-E-STOP WHEN DE-ENERGIZED

9y
ENCO DER
{TACH)
CONTROL TERMINALS OF DC DRIVE

ARMARURE FIELD

ELN4318018

DC grEa & @ (Advantages of DC drive)

+ AC#® DC # vt qmax & | ¥qiaed DC §15d | &7
s gar & |
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DC S5 HHIAT: FH HIT &1 & |

o FHMET TE AT & 99 o TOIE T ITFET DC Aied

# gl € ST agd JeT 39 § 39 39 & forw fawen
3T 2 |

FIWT AT AR 3o TaT fshar garr & aner fer 2t
X I SATET & I & o gar #F 3T Fe & fory ga
fopar ST & |

art ged gU fF AR iR e & diedw ey @i
RIS H AT & forw ad & |

AT gifeet s & forg fAday Reee & sigeanT it
seed % fog DC fRemefes geer we™ & star @ |

o T F LN WY AT FREY F W@ FH 81T € |

Y : TARIE - (NSQF @ 5) - 319 4.3.180 & gwita Rrgia

DC AteX 2T qees & agd sarar 400% # @i e
THRIAET 2t% &l 3 & forg DC #iex ai™ w&ar & |

« 39 AC $159 g7+ I HIeX MY I T 994 & S TS

ST % o s g E

DC gr=a 1 grfwat (Disadvantages of DC drive)

FRIEST AT FUT F FHO agd IAAT AT &1 € |
AC Wiex & STeT WY &t € |

o I TE@IETT FT ATIIHAT BT & |

AC $T39 & SATET JS7 AT agd el arar & |

o I A FATAT & forg ITgeh AL v € |

129



g (Power)

gaw A (Electrician) - AC/DC #ie¥ grEa

v 4.3.181 T 4.3.182 & wwifta =i

VVVF/AC 3Ea & 3 & gweaa Ate? #1 ia ===t (Speed control of 3 phaseinduction

motor by VVVF/AC drive)

S 1 3 UG F o § o1 fwAfortad w1 #A A e

+ AC grEat (VFD/VVFD) 3T AC TEa ¥ ZT_T AC ®iex # T #t aga #t BRIT & & F3T

o AC T % ATIRIA Fl AT AU & ATT THATAT
+ AC 3129 & AW Y T 1 FEr T
o AC 2T & WIT AT qTa¥ AT Fgie A T AT

« WEvs aRW- AC/DC g=at / VFD/VVVFD (@Raas freaet srda/aftas siewt/aRaas el grda)- e #er

« 3% A & Tia-FeEsor ® @ wT=T)

AC &= / VFD/VVVFD (aRafda smafer grza aRafdal

e T aRafaa smgiw grza) (AC drives / VFD/VVVFD

(Variable Frequency Drive/ Variable Voltage Variable

Frequency Drive))

AC ETEd ST asil & 9 =T & | o7 a8 =¥ el & s

TEA &, TIET X T@@E A & oy AC §1Ed

TEITIT & TEET § 90 % T @1 o7 d&ar & | grea

HeT & &7 S aqTell IEaX T & dieest A et it

e AC HIEY &1 TdT it I8aT ST AT & | 19X HaFeT HF

AT T@H AT AATEH IHT F FH FIA & w7 & (o7 47 @<

qieed/[Ees AU H a9T¢ T@AT A1ey | J® VFD (aRafda

amafRr gred) FT ger F g @ |

AC g2a & gt (Applications of AC drives)

1 AC IT=a FT ST [Eha<er Fo7 TS Tiex & Wuay Tie
Fgred % forw e AT & | Hee STeT g9 ST Sk
e § GIGITT AT @l AEF H T@L@E qh el & |

2 AC 35 93T SAT9eYE alees Y fhaael &t arhiehee
(sifeer) ATERITEER gl SordeT® STHLU & T AC
Aex & e = e G s e |

3 AC $Ea # fFewmr @R 3aex giHe el © | Yaewme

AC # DC dieesl ® agadl & ¥ g=a¢¥ DC diees &l
qifte AC dieest § geetar & |

AC TET & ITANT F gRT AC |ieT & T &1 qga=T
(Changing of speed of AC motors by using AC drive)
AC #teT & #13 fiegia & At #t fwptae &g N rpm & St
argfer aX iR Fdt @ | gaforg qrw awng i S w
AC 159 & 8T 98T AT & | 72 Ry afig &1 Figia %
TqHAT & |

#fe (rpm) = AgfRT (Hertz) x 120 / gat & &

)

Stel

g = T A & g iy ged 7
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Tl & HEAT = AieT "X | IAfagaha i &1 der 3aferg AC
HieX & A ATHT & AeX 9¢ T sAarelt AT 1 #ed
gfafda #T awmEifod e o a%ar & | gaer awr o @
o g fafer oy ov AC wiew &1 &% @l & o1iq
gt @ H@d # aRafdd &= & forg, VFD #ieX e &
ATgT ST alees &7 gt 93\ F3ar & | I smafer arer &
AT | AT & FgelT 1T € | AC $T3T At STedl ST §
a2 |

R V/F srgume sttaRee (Constant V/F ratio operation)

afE T aiees HET g% ATgiT T W H AT & Af, AW{eE
TFAF T ATAT & ST AH(EF FIX F G FT aar1 & | oo
AT FT YS9 @F & AT & | HAfeH L & g F
% fow ¢t for T wear # |

¥ AC 3159 ateest & i (Fraaef) (V) sgama &t for
FATC TEdT € | 7% ¥t wfie 7 @ &ar € i g% Fer @
T Aleeo V, ST f Y AW{eH T ¢ # deaer qHiHeor

V=4.444fN o,

JT

VIf=4.444x N 0.

siet N = Turn/phase & @w@m
¢, = HTeh T

AC wiieX 2fd "X Fa AY We FLE F A% Stal & |
Toft 1 9 ¥ET <t F 99 TEd & fog, i< Fore Iaet
{eS I¢g X A TeAT A1fey | S fF A ates & AT
(VIf) STATa &7 FTee TaHY a1 S @%ar & | AC g159 &7
HewE T e S{ (0) & AieT & Auee fa smgfr (amwmwra:
50Hz) & @1 WieX H AT FXA & forg Ty Sar & | Jg
FST 2d I Bl & | 99 aF qAd aleeH /8o AGAT a
T Hex 2t aferereror st aaq @ | AC §Ted gy #i
qfRafdd #¥ar & ar #tex & T FEadr & A e
FATITI S A T Ht a0 w@ar & | Fig 1 # 7 fam@man
g fmd aieefeest sgafa #7415 v, 50 Hz #@itex & |



415 v #ie Ft 50% T 9% FET AT & a1 GATeid F3d 2,
T qew AR AGRT 207.5V volts, 25 Hz g1 =1y |
ales A AGRT I 50Hz aF & et +ff fq #t a=rg
@ g%AT & | I8 "aq e I A U foifie # & wwar
gl

Fig 1

— V/Hz = 415/50 = 207.5/25
\Q\’b =8.3V/Hz

- (b,?;\
\Zi§

2075 —ﬁ

0 T T 1 T T1
o 25 50
FREQUENCY — = H,

VOLTAGE
|

ELN4318111

V/F RATIO CHART

TS STANT H FleT & ATGEIHAT Sl & ar FI¢ & T8 a9
#fie o¥ daferd 8 © | 39 davE % AGIANT & WA A w7
(e I=F T a2, FT ATIR=HAT it & | Fieest, F7 oft T
Fieest & =7 &I &f g%ar & | & Fig 2. # afva ke & |
alest 50Hz & ¥ faedt off aifq 9% 415 v & @t & | Atex
IHAT T ATGRT & SATET X ATIRE ST & at 78 o a7
ATRFET gar € | a8 #aq 2 TEY FeATdr & | #Aq qtee/
gt Y 2% 50Hz a% & w&aT € | 50Hz % I9¥ V/Hz
I FE AT & | V/Hz g 25 Hz 9¥ 8.3, 50Hz 7%
8.3, 70Hz 9¥ 5.93 ¥ 90Hz "X 4.61 AT & | Foiad (D)
AT a1 (T) =e AT & | HieT FT AR OF d8wle &ff (@39
#fie) & e awa ¢, g 3o ferfay & i o @ % 58 #Aee
Y AAwe IET & FATET A ATETIRAT TE A & | Tw F-
F1 “firee faaiar =T Feamar & AC i AteY, e V/Hz &
FH T A e A7 #fie & ST 9 ARe gl & |

Fig 2

giar 2 | IGBTs &% 89X I @ & foy fEfemr oifF i
AT % 1 g1 & | IGBT 400 A9tdde 5 & +ff &7 # e 3ffq
T T 500 AAEGe § A6 e v € | IGBT # W<,
FAFEL Y THIET SidT & | 9 IGBT & ¢ I¥ 41 dlead
(+15 VDC) wg o st & @t IGBT e &9 & ST © |
20 & a¥E & @ 7 45 T 8ldT & | F¥e Felde? 3 THiex
& o Jedr 2 |

S T & TS dleasT Ht gl &AT AT € ar IGBT 2 1%
& AT € | A% ®e F 3T IGBT e diees AT &9 &
FH FTEE aieest  (-15 VDC) f& Iuseor &t afdw sfiw &
A % for fEam smar & | & IGBT & e s sitw sitw
AT &I hglel Y THaT & |

Fig 3 AC S5 & =A% STEUTH g91iaT ¥ Fig 4 T
FAFIN STEATH F 90T & | AC 159 4 797 ¢, ¥fae BT,
DC &8 ¥ ga¢¥ AC $Ed # IfFTHET T ITINT AT
AC ¥ & DC " # ufRafda &ed & for & sar &
IFewme & qrEax # AFewm w3 F fou emre, fafose
Frgics YfFe®wraY (SCR) T gifowex &1 39 faFar smar & |
Te AC 1Ea ¥ Zifomex & 3 sirar @ at g8 “ufFed e ue”
Fed ¢ |

DECREASING
V/Hz

CONSTANT

Fig 3
RECTIFIER DC BUS INVERTER
’I -4
. /\/
o
)
3
BLOCK DIAGRAM OF AC DRIVE 2
Fig 4
DC LINK
CONVERTER S-S UN INVERTER
L1
@ @ @ TRANSISTOR
11— C1
M
L2 ff\/)
L3 1
@ @ @ 30 MOTOR

HORSEPOWER
CONSTANT
— HOURSEPOWER

0o—|
T T

0 25 50 90
FREQUENCY

V/F CHART

ELN4318112

AC grza &7 st S (Block diagram of AC drive)
FGAE - We - TN - gifoe? (IGBT) ®, ot g feafwmr
ITH BT &, fUset FT 9t & a9 § AT § |

IGBTSs (3gies e amTiay gifsreex) 39 fre feafwrr wfy 3ar
g St PWM (Te8 fagyr Ao 7Y SAfoee & forg sy

qraY : TARIE - (NSQF ¥ 5) - 3 4.3.181 - 82 & gwifa Rria

INTERNAL CONNECTION OF AC DRIVE

ELN4318114

g1g ® YFCEER F gy qraw ya@rfed eidy €, a4 DC # dufed
EdT & | DC o & #uffeY ot eld & St 9raY &1 IFwEe &
AU & BURT FYd €, A 916 A Tad¥ A % FT TaY
# Tgad & | DC a8 ¥ geae¥, DC fos, =i a1 dedex &
AT ATHAT &7 Thd € 3% GIRT SAHET q1aY g™ &1 DC
9 ¥ Rar AT 2 |

e (Inverter) : §9EX 98 ITHT gHAT & it DC # AC |
afRafdd #3ar 8 | g=d¥ ¥ giforex gid & S 9ra¥ &1 JteT §

TEAd © | “§gaies e agura gifeee” (IGBT) smgfa® AC

131



3139 & forg gamT fa@eT © | IGBT &% 89 qu/aes & &=
AT AT 3176 & @b & | SMX Wiew & TEoAT areil e i
Farel ol F3aT § | “7ew e Ategaw” (PWM) fast & IGBI
F ST FAT AT & | S Are & arsdE g 9w
ATEAAT FLE AT & |

frforfaa sar. & F& i & reeye &1 uF % | fawfia
A e gtar € | g o fafvre ww F gom v fafEr
& 99 &1 & TATad SidT & ST Y FHOTad erdT & e
HRY FOTAS & G A A gar € | Seeww & fou 2
TF AT 3T F G A+ A B-d5 & | AR B& g &
ATITYE Alees gATHT © | & 3H A+ AR B+ 8 | A=
B & d= fawr=x ‘O’ (zero) € | #MSeYE ateest ‘O’ BT | =9
4 3¥ 5 % 3 A- 31 B+ 8T | &9 6 & I A- 3 B-
9% N JiX A Y B & = fi & frwar=e ‘0’ g |

TE TH UEHEAT 1 & 6 H ST &9 7 A Iuw oft srer
FG1 | g8 fAda¥ & | Fig 5 $¢Y &7 AiaRe® Feee
fa@Tar @ Ssit DC &t AC ® ufafda #<ar & | Fig 6 3= &t
ATITYE FaHH & fF@TAT & | Fae TF UwHel da6H & A
B % &= feafsmr fobam #t goriar € | &7 gadt 9w B iR C
T A X C UF a g9t & St 3 %\ AC T 1 d9a%id

Bl © | ASeYe dies & Afeds AX 9% IGBTs &

e forar & efie ax A s & |
Fig 5
o l l l
A+ B+ C+
DC VOLTAGE /MOTOR
FROM
CONVERTER b
A- B- C-
o}
© o 5
INVERTER CONNECTION %
wr
Fig 6
STEPS
1 2 3 4 5 6 7 8 9
v
A
. S
B 0
2N
AB o i
Output
o
o
3
OUTPUT WAVE FORM OF INVERTER E

AC =T % @1 AT =it (Advantages and disadvan-
tages of AC drive)

™ (Advantages)

o g A JAIANT H 3 %9 AC M Aled TURET FH
AR & T Edr & |

o AT ® AC HicH H TEXETT & ATEaRHAT A8l eidl &
AR G & fou g6 far St € | SRt 9¥ Aie} uE
&7 | AT ST & Tl AT 9¢ TgaT AT qFerd AT
TR e e |

o AC TieH ST, gebl, AETT & ffes areft oY DC Ated
F gAAT § FH AT ST & |

+ AC uied, 3= #fie sitree & foru agd o=t &t @ 9%
TEW I3 A9 AST BT A FFRAA oY I 7L BT 2 |
o S FT ATRIET FTATaROT FTAT B, FINTAT AT TRTATSTT
g dY fa9iT AT % a¥® & d¢ HeA &0 ATGeIhar eidr & |

9T AC HIeT ATIEY THE ET & F9 fFAa 9% fae
Sar g |

o fomew § sgd @Y #@ed wF & gfa/afd w® uw a
AT gidr & |
gitwat (Disadvantages)

o fAOiT wieY # aEfRh wia v & S 781 & Jrdr IE w9
Tfer a7 gAfFEHe FTHH F ALl TEI B 9T ST & |

o AT ATERET % AT AC FTET F A H &I FLA 6T
TEd gl & |

o AC 3159 &t Jfaet gelagria affe giar & av a1 e ftrer
T AW STeT e @ |

o AC 139 U a6 IAT FIAT & TS ATl a9 qel
FATAT/ATE THTHAT | T8 A1 fe@mar 2 |

AC gr=a & @99 (Components of AC drive)

qfRafdd smaftr grea a8 IuEeor & o grEF fwew § T
BiAT & Y I8 3 T qaeA | a1 & | AC Hiex, §&F g5
HEIAY, AT AT FET/TINET F=Xhd St Fig 7 & oriar
g |

Fig 7
SINE WAVE VARIABLE ~ MECHANICAL
POWER FREQUENCY POWER
POWER
- %* AC MOTOR
VARIABLE - —
FREQUENCY
CONTROLLER
1540 -
@
=
POWER CONVERSION POWER CONVERSION ~
OPERATOR §
INTERFACE COMPONENTS OF A.C DRIVE z
w
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AC #e¥ (AC motor)

AC gafazs @ed VFD § SYIIT 1 STl @ I8 amHra: 3 et
ITH WieT Bl € | T TH a0 e et wiew fr swr
ST @A €, g 3 HeT AieX & & AT AT & | FB
afferfoet & fafss e it R Ated arw 3@t € g 3-
% TR Hied &% Sevdl & forg @@l gl & Y JrHa:
THRAHIFA AT F 949 BT Jar & | Jiew it die o
AR & oy festrg &Y Sreft & 1 U #a @ | g
ATEY I¥ W1 T dies &9 A1 g™ VED & fierar @
Hfore 3o wiew (feomeamy) ffva wiew 3=d % = &
forg festrer far stmar 2 |

#Fga? (Controller)

VFD Fgiae atfere &e qra¥ gagiiae qRady etar &, ey
H 3 e qa-few gid @, AFewey fas F=de, sae w3
for =¥ 3/adY aieest @id §aex (VSI) $159 I8 araT J&Y
T $139 € | 9gd & §159 AC § AC §159 =i & it AC &me
3ge A AC ¥ ASeye # TRafda #xar & | 99 39
AT §, S G DC 99 AT HieY SN, e |
DC-AC 3Tz &1 € | VS| grsa & forw aga "= IfFewmy
FAET & A 3 %, 6 I, Forad g forst gt € |

VS| grEa #, DC for # #affex gid & sit DC #<¥eye Raw &t
FACL qTET FT 3T & | AR FSIE TAYE T B T HIAT
£ | 98 &T% DC alest ATdi-arsstt atgad AC i ATSeqe
# afRafdd etar & T g=ce afwr fafsm aa & T ear
2 | VSI $139 3=9 9l %Y AT © A FH SIS fapid
AT & | IE FE-Faid FLE - |id g9 (CS|) FR ATe-FREeS
3 (LCI) gra A gar A aaT & |

B, TE a9 T d1SY ASgav™ (SVPWM) aga et
wfee & weT & | |rEAr @gsd PWM (SPWM) aga #teft
wivae fafyr & st 33T A/iex dies (AT FE) AR Agha F
FEedT & | (SPWM) &gieT FaIY - ATgT atged & a1 TRafdq
- 7o - fagy steeye & fAwi wiegefT At awe fwe
& AT /-7 HRAT fwa F srialE e & gar @ | S
sttofen smgfer # afkafda et & aror € ar aies (A1 Fie)
7

TEEE AEAMEEY VFD #giee & ¥ AT & admar & |
ATEHT TrEET A affEw TR g - AUt wHaaw
ST Se T @ | o St e, afafaa st s
& dTHiex faeEr, e i VFD, &1 fadierr, /et i
3o ST & forg Ry @ |

Aqee? T=THT (Operator interface)

AT Ft WIS AR 99 (L) F forg smovex gar 2 | e fo
ATV evshd T 747 @ oY Te sraefen wfa & gwmefoa
FAT & | Afafes e & & Fefa w@ar & few

qrEY : gRREE - (NSQF @@ 5)

Rafdr st swanfoa wfy awmEew iR wEfoa A= &
& fEafeer giar & S arer sfwar e e & fear &
ATIEY Tehd § FaTaa A<t giar & Y &9 age
AT HreT oY 33T & ATRIA F IR H T AHRT T2 F |
VFD #giere & arae & ey evd #i 98 i S gfie
&t STt & S Fig 7 # wefia € | #de R gfe s e
# ST 8T & ¥ VFD Fghad & FH L1 I¢ mat o € |
7% gYE A M3eye (I/0) =fiwer & ary +ff a7 o & o gor
o, @I AT A ATIET TThT IJTHIT AT Halel (e &
< 8d ¢ | VFD ® fafaa #xgfaaem, o & off sgafa &
Mg & St VD # =, gamie, e o A= swar
€ U% FFYET FT ITANT FTh FIAT & |

AC grEa &7 ATwE (Operation of AC drive)

S VFD Ygth TG ¢ 9 & A1t @ Y atees A= a7
a1 [ 9 FgedT & A dle @Rd =ar g | I wrfdw fafy
fartua: wiex & e et &1 150% fwfaa & % forg sgwfa
gar @ st fF VED it &fite 397 9 &= & 32 *e # 50% FH
& @ar & | VFD &t gt fFFar o awar & e =
150% w=fET atd Iea= & & A T8 FAeie a5 @1 ¥E a4 |
s FHY, Are Fiert farrear € #fie 7e AT € 37 TF W FA-
e AT qQTT AT H WA@Y 2k HNF Al & AfS STAT
T AIEYIEUE 96T <o 7 & |

VFD, % 819, 98 &4 &7 ¥, 91 &7 & %7 8 fdaga fauada
BT & | Fgler ¥ I¢ gy Y dieest 1 AeX § 9g &id &
FewY R o € | 99 srgfer & 989 8idr € at Atex &g &f
ST & | sfeT afhe & sifafs afdr et sra e s aear
g | e uastt # fefade &= & fog & fFar smar @ |
(sfa<te wgie, gifore s & am) |

AC g1Ea & Wt (Part of AC drive) (Fig 8a & 8b)

AC sz fafsmr e & aga & @i am & smaer & e
ST € F€ AT YTfoeh gAFAee § 18 o € | e 9t &
qMER §YE HIX ATSCYE SHAd Hglar S, He (AT
TETHT) GTET & halel & (oY 3eATfe &id & | grga &1 ST
A & PC &l STed 1 T&d g1 & |

e A A= 3% T @ Y Fig 8a ¥ 8b ® Wi WAT ¥ |
1 #efeT & 8%

2 AWEE dqd

3 A= & FaT

4 Eifses 7t 9

5 U F FAT
6 S<icEd AT WIS BT
7 gYe fiAa
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a) AC DRIVE

RIL, SIL, TiLy

EESE S
ML

[ ]
(DUU
o000
O
[ 312

m_—

o [ Yem—o—r———

L]
UIT, VIT, WIT, m @
—rY)

b) FRONT VIEW OF AC DRIVE

ELN4318118

T WY Fgid affme (Power and control terminals)

AC $TE & the 99 9%, §YE ITaT i eid € viz RIL,, S/
L, s T/L, 5tet 3 & AC 415V, 50Hz T JET &fett & | 3
ISR Al ATFCIE TEX THAA § I3 8l & a9 U/TL, V/
T2 X W/T3.

Fatel efiieer viz MO, M1, M2, M3, GND, +10V, AV1 g=fg |
7E wrfd wrf | Rafdr six wfie #ga far & o aa @
i fRafa Figod & & |

DC $TE4 % IieT #Y AT a1 syaeaw (Parameter settings
of DC drive)
oo a1 § ==t 8 9@ © DC #WieY & #fie Awax aiees

(E,) & FATAT X Hieg FE & ATHATIIAAT (T & AT
JTHET Fie (la) F1 f FATGITT Siar & |

ATHAT Fglel DC T8d | $139 (e 1S FIC AX 1S &[S s

o
&t oft #fig ¥ 2fF we Far g |
Fig 9
Main Circuit Power
MCCB
RII—0  >——0 Rt UIm1 ©
22— >— O si2 VIT2 ©
TL3 —0/\;1 TL3 WiT3
Factory Default Settings +18v RA
ForwardiStop . mo[47KQ (¥ s ¢MULTI-FUNCTION
oo Y INDICATION QUTPUT
Reverse/Stop 4.7KQ RC| CONTACTS
—s M1 = 120VAC/28VDC 3A
+18V FACTORY DEFAULT:
Reset M2 [+7KQ FAULT INDICATION
+18V RJ-11
: 4.7KQ 1:4EV
Multi-step 1
e M3 2:GND
) 3:5G-
Common S@i GND 61 4-SG+
RS-485
Power Supply For COMMUNICATION
Potentiometer PART
P~
+10V10mAMAX) © MAIN CIRCUIT (POWER)
Master Freq. TERMINALS
setting +10V
2 o CONTROL CIRCUIT
Analog Voltage [VF AV1 TERMINALS
0~10VDC
SHIELDED LEADS
VR : 3K~5KQ GND

Analog Current 4~20mA

ELN4318119

CONNECTION DIAGRAM OF AC DRIVE & MOTOR

Fig 10 aR¥ {aee? 99«1 (BOP) #us &t fI@mdr & it whe
e 9X 3T AT @ Aade gred & At e & ol

Fig 10
6.0% 100.0V 00 LCD
# (4LINES
. 25.00%
TORQUE DIRECT ™ X 1; ;:ARACTERS
25.00% -
REDLED |\ oeauiT 0 SUB-D PLUG
RN CONNECTOR ON
GREEN LED THE REAR
] ~ REVERSING KEY
g ) —~
ON KEY UP KEY
OFF KEY @ PV DOWN KEY
KEY FOR OPERATOR
o
INCHING KEY E @ @ I(;\:—IAESGF/ES\E/ER

e

NUMERIC KEYS:
0TO9

o Jped

BASIC OPERATOR PANEL (BOP) KEY PAD

RESET KEY
PLUS/MINUS KEY

ELN431811A

LCD =T ST %7 Rrfex &7 fAdeqor a2+ & forw gjar 2 |
HieT F T FA & forg 'ON' # &7 FaT T9aT HY A &9
FA & forg 'OFF' & %t qaMT 98ar & | 7@t Ud ST a0t &t
STt & S AT st & forg @it & |

ATIYe gexshg & forg o it 'P' 47 7€ & | derftex &féw &t
FaoA % T 5 &t &7 ITAT FAT & | 3T@F A & AT (A) A
AT (V) T et & | drHied S dieesT, e, 3+ 3T P!
Key/button #t 3o & UF & aT% UF @ 37 |
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(A) AT (V) F 97 & "™ AT T@H % forg ITaT 6 S 21
FARF & FT ITIAN IF & & T F7 § a7 rar ¢ |

LED gfedew grza &t forfa =1 fomm & forg Rar smar & 1 &5
LED foes & <o & 31iar & Sats ot LED forew & &g
g a7 31T I B & AT & |

@ % Fge¥ (PC) g it DC g1ea &f Srnfir dwa & | g9
TS & T Y 99er O SeTh AT e &7 T8 @ ok g
e PC T sitear & |

TET A HT T | faftwar s awdr 2 | Ra= attw
Tae & foo Rl wis & )
DC gi2a & gWT #ieY &1 A9 (Operation of motor
through DC drive)

Fig 11 ¥ &giar Zaeam & sffaed &t o ¢ i s
AIEY 99 Fad & | (BOP)

Fig 11 418v
3¢AC,50Hz
L1
X174 )
SPEED A o 1P10 L1L2L3
SETPOINT [
04 [~ REF+
(10K) 1 4
[°s [REF-
BANS:

x171
034

START

037
°38

STOP
d 039

036

Xs
E-STOP

o106 |LESP24
\:0105 E-STOP WHEN DE-ENERGIZED

X174 A(+) A2(-
o—0

E.
O

ENCO DER
{TACH)

CONTROL ARRANGEMENT OF BOP

TYE AT FAFI SHAL 3T Hles F7 Fig 11 & afers
gurtaT T 2 | g9 3%9. AC, 415V, 50Hz @™ L, L, L,
# e g & | AHET A ARA, F avf § ST A @ |
STaf# wiee B, A B, & ar & Siter oftar € | (fier & A
I TET AR 7 ¥ Y Fear @ zafere sgar a=war @) @i
STHIIT ATIVE ATAF (TTSVE TTIAX) T Feg o< ATIVENT Il &
ST AR | ITHIW JS(0ST F1ef% & gaY &I aaqq Viz,
A, EET SAFAEY ATGHAIA SEBHT AH (TfT &) #F
gk T AT € | Fgter FAe arse & e § A
TrEHT TEAT AT |

AC 37e T &1 ST W& 8 | Hgiad & 47 @i & SHE areest
A amgfer & e gar iRy | srerafem atest ST &t
A GGAT AT & AR AT FLE FET F AAAAA
ST HT HROT AT |

ARMARURE FIELD

ELN431811B

e Faor IHHIEY F forw fawiRer & st @ ofte asfr o
Aaer e afhe gafFgaer AUl F1 g2 1 FHEET Far 2|

F® DC gEa # #iexY & T # aRafda & % fog afq
FATEIE ety G JmEr € 98 e e ates
& grer (At #ear € arg § s & arg TRy glar @ | #t
Foft otdh mmrfora adfre dex a1 afa aarnfa
TetFETHe & ®IF 9¥ ITANT T SIar € | a8 #iex @
&, e A=Y § DC F¥e &t Fafa s, Fafa sxar e |

DC #ie¥ # Tifa &1 gww= e fEser (Starting and

controlling the speed of DC motor)

S/g BOP % ‘ON’ @&+ &1 FaTT 91T &, af AieY FeAT & T
3t & | Fe & g arsA i & ar R ST awar @ 6w
A & V T T A T F3 |

S “OFF” @&+ &7 3T ST € at #iex §8 &f ot & fig AC
AT Alees Hglad § ST Tedl & 3T quf Hiee aleesl STferd
2 | AR dices gy SRt &f ST & | 99 gaer “ON” des
F FATAT ST & dF Aie< STIHT Teet & 8¢ g3 a9 afd &t
ST AT &

[T st (Inching operation)

ERRT st & forg *JOG’ farfa &t w=faa &ear =Ry s
% “ON” 9e7 #I TETHT TW@T AW a9 d% Haie? AT
|

o & 3w wt aRafda ®¥=0 (Changing the direction
of rotation)

Fo TAt §, Rafn = wte & g & T &t aRkafda
FH & forg 3o omar @ @iex # HER FHeH 1) g8 @i
AT H gge & oy [HER elaT & | @98 98 Hie &1 91
T F fog START e+ FaT8 #ieY ®ieas faum & gaft |
A 3 29 T age & forg OFF siew &t 34Ty i 7% 39 &F
AT I A¥E @ &% 8 TE ¢ | o RAfEr qeq # @ A
aE # ON ded f Famg | wiew @ Raw foow & gt |
Rafé feae =it et &, o e & gadt oo # g ermaiaeor
g Fmar & |

DC TTE ¥ TeATIA, FATN AT ATIIIA & I AT

(Precautinos during installation, connection and
operation of DC drive)

o JE etE T F forw avfi & w9 guoar |

o HEmET & W, a9 @ fEes oY grer Fie &t
AIATE |

o AW AW W@ % @Er 0§ g Sumw (ke dwe
(MCB) T RI) T AT ¥ DC $159 & &9 # I3 g
g1

e FE T AT ERIT @RI ST A af AT T |
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o & 9ra¥ DC $TEd 9 T & AT &YX & af afar &t a7
AT sie &Y a7 gerd |

AC TEd & WTEeY #Y |feT (Parameter setting of AC
drive)

Ted AT =T # wE 2 fF v A dewe qiex # wfie (N) 1maw
FAT § TYh SMATSl aleesdl AR AGRT & g THGATA
gaT & | 99 &fie #\7 | 2% &0, qqq areest/amg (V/F)
ST & aATY TEHT FAq @1 1 8T © |

aw wfie &1 & SAmeT wfie F agmT 91 qEdr @99 € feg €t
# @ 9 | (VFD /VVVFD (7fRafda ateest aRkafaa smgf
$TEa) &t AC Hied & g&7 g f=mr & forg Iuamr o star
¢ | #fte & feifam Few & forg Swoiw o o aret g1ea &
AT e B 3T Th © |

AC 3159 %he 99a T Btar & foeH &t 9 I3 ¢ | fRaw d e
AT A1 de | femwr O9ar, Rdiex feawr & @ ye= faa
T € AT AC $39 & A f&fa & fRammar & | fie
oY AT AC $ET & d19 T $eTHe T8 F3aT 8 |
Fig 12 e #t f&rfa ot AC 3159 & thedqa TX o gfve
& feEmar 2 |

Fig 12

T
LED |RUN o opTOP
DISPLAY Fwo [° 8 °
REV |© o o o o o
[ FUNCTION
r— DISPLAY
KEY
PROG DATA
DATA CONFIRMATION
KEY

VFD-L

0.75KW
240V 1 PHASE
& WARNING

\Y
RS-485
! CONTROL TERMINAL [

CO[00DDDDD] | |

g\ 010—

U/T1 VIT2WIT3 (L
wtg | RAT e (Mode / Reset button )

T deT & ga= & fhT & AC g3 & &g feaw w e
T | S % ger st @i arseye #ie | afy v F Few
$TE9 §F & ST a7 T8l 319 Hf GEW IqF d18 39 dd H e
& RAe w7 & g gamar =fku |

RIL1S/L2 T3 (&

000

UP/DOWN

FREQUENCY
SETTING —™ o
KNOB

RUN/STOP

DISPLAY UNIT OF AC DRIVE
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wRT/2reT se= (Prog/Data button)

T ged H AW & YA Trer @ufed & Sar € AT g
#ufed ster @™ @ & |

/™ F29 (Run/Stop button)
AC gTEa AT & oy ‘start’ 9T ‘stop’ s7ewT & ga1d & |

Jg g9 AC 139 FI Fa 98 XA & T ITANT &l &, I
Tg arer = offqer & fRetaa & S @ |

3T A/ =9 V 7es (UPA/ down V button)

AT AT TS G2 Ff THHL g & IXHIET HT AT T8T
St & | faftmer st amw ar axnfier & forg s\ v w
ahiet (Scroll) & ave Y ST # @& & | 9T (UP) ‘T18
(Downy &= & & & e e gfHe deq § 9Xriex &

Tfdwr &t a5 qar & | &fdw &t I 7 af =T T Famr gt
IS Fe H FIATHT TW |

srgfw &féw At (Frequency setting knob)

3 AT FT ITANT FH ATGT § q&ATT a7 91 FFeAT & |
‘RS 485’ FRIf&w W€ (‘RS 485’ communication port)
@ & Fge g7 W AC F1Ed & T & 1 7%t 2 |
za% oy grg@ &7 PC & |79 ‘RS 485’ 91¢ & 81X $e¥%d AT
TrfeU |

fea=t gfe & LED @<t &far & sit ‘RUN’, ‘FWD’ =T
‘REV’ 5i® g9 & &H &l quar g |

AC HITT FT ATIII AT g2 & g7 (Operation of AC
motor through drive)

e F g7 AC HieY &7 AT AT MY e & HeAaar
Fig 13 & afe= fe@mar = & 139, 415V, 50Hz AC a=ma
315 gAY =fiFa RIL,, S/L, ¥ T/L, & F-e gar & | g6
e # §139 % M9eye e 99 U/T,, VIT, s W/T, 3 &1
A AT & FAde &dT & | (Sffaa F 917 3I7% TR A%
make ¥ fA3{% g9 & FT 98 qFar 2) |

3Ye T ST erseye Ry &t #t o & orf #ed € |
Tie &7 qf¥ada (Changing of speed)

e # f3 9gaR AC e a9 F diees AT Agia §
firem T =RY | serEfer dies 3T & gEE ager
FqEHAT T |

TR ‘MOD/RESET &2 @1 & A ¥ V 99 & gT &0
ST THAT & MY grEd F T TEAr 1 Thdr & | grga ‘RUNY/
STOP' §e7 & R gar & |

mawas wfie & fow wey ffer e o gnfee & g @
Y TFal & |
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Fig 13

Main Circuit Power
MCCB

R —0  >——0 Rt
si2—o  o—O si2

IS R

Factory Default Settings RA
Forward/Stop Mo [47KQ (¥ > HMULTI-FUNCTION
L

INDICATION OUTPUT

Reverse/Stop RC] CONTACTS

— M = 120VAC/28VDC 3A
+18V FACTORY DEFAULT:
Reset M2 [47KQ FAULT INDICATION
+18V RJ-11
Multi-step 1 M3 [47KQ ;EENVD
3:5G-
Common Signal GND 61 4:SG+
lgnal | —
RS-485
Power Supply For COMMUNICATIION
Potentiometer PORT

+10V 10mA(MAX) S

Master Freq.

setting 3 +10V
2

Analog Voltage [VR AV1

0~10VDC

VR : 3K~5KQ GND

Analog Current 4~20mA

MAIN CIRCUIT (POWER)
TERMINALS

o CONTROL CIRCUIT
TERMINALS

O SHIELDED LEADS

CONNECTION DIAGRAM OF AC DRIVE AND MOTOR

T & e &1 aRadw (Changing the direction of

rotation)

gaa &t e & aRafda far o awar @ g == F fog
‘RUN/STOP’ &2 &I FaT | 5/ #ie¥ T4 A¥E & &7 & 1Y
At ‘rev’ GXTHIET FF T X AT ‘RUN/STOP’ @2 & I
FATY | 79 AieT Ieel @9 § AT Tl |

AC 32T F T, FAFE T AIRAA F FA Jrani=at

(Precautions to be absorved during installation,
connection and operation of AC drive)

e AC9mEx &t U/T1, VIT2, W/T3 & 72T STreaT =feu | I8
AC 3T3d & J&dT Tgamar 2 |

o &l a7 3fua otk I F forg gfvaa #¢ o= =nfew
a4t & F4 gU o |

o HEMIA % I, BT SAFEIHA AT GLAT HIE &I STIATAT
=T |

o 7 gfAfraa &< o1 =A1fey F ITYh LT ST (Afhe
FHT AT F) T A AT AC $139 & &= IS B |

o e gfafeaa &T & #7 ofie @&t = € =T AC $159 39T
TIevE & | (ITSvE Sfaiy 0.1Q & SAmeT A€ g 91 )

o TP AlS WISE &l A HWT & # Siel & |

* agd aX VFD-L Ife u& & = defia & | 6w &
e FAT I8TE fima & &g & Jsve &t |

o 7T gfftaa &% o A & atew &t oyl & fog amEaw
ST e & A DC g3 & oy masas #e |

ELN431811D

e AC g=d & I qra¥ AT 1ar & ar arfar &t ar ar e
Y A7 & ety |

o AC gT=d AR & I afehe i€ 9 frrer a1 fAdraror
T F |
» 7f3 EMI (Electro Magnetic interference), & &% &34 &
forT fheeT Y awSar € ar 3% AC g2d & I ®&d
F |
SCR & w1 #¥ Jfada Atedt &1 wfq fe=or (Speed
control of universal motors using SCR) : sTfa&ier a3
SUHLW G- Fofagd fgfont wene, feww enfs & gfaedw
Hrex s faar smar €| gfvasa wex & wfy feEe & =
BTF a9 a1 Tt a9 9 | faelt ot fafer & fef=or faman s aear
2| gfada wtex & wfefo famvar €, o & st
affic & @1q IS T F agd AEET AR F@AT [EF
Rt #%r €1 (Fig 14)

Fig 14a ® affe dteT &t %7 (afa 2% a9 9me@w S5 Fear
g | FAfea e amsfae #t fRafa & SCR #ie # =A% Far 2|
SCR Fifaa fEem & F¥e yaTe Hit <A w¢ar &, 5Ha 7iex uh
e DC #¥e gRT d@9rferd grar & | fSer smam SCR &
T shater q¥ Y 4T 21 Fig 14b & femmu v affie #v
T AT -

PHASE ANGLE

Fig 14

o

Va ;
6 ¢ D [
z | v
5 | A
g Vol oL
f Vscr| — ———_ SRR
zZ
S Vi 1
O |
2 Q‘D @_‘ \

|

e}
-
v
N
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7% AMA U fF At 9« @1 €, afde § @Ee A aies
IS D, % HRAE § awd At sl a1fey o SCR,
F FAE F A T & IS AT AMCY| AreX & rafire
TEHE 8§ T emf I #A & forg SCR #t %weas iR
FAT AMRY |

@rEe A F1 a9 w9 (V,) Fig 14b # ©% difafes & &
fe@mar ma € STV, TV, a7 Je s emfV,,
feEmT M= 21 %S e S ¥ SCR # wEe foe
3T ST @, AT giee Argd g e @ 2|

o ol #eer & #@ex At wfie @t €, d9 V), (e
FYeE emf) a8 AT &, a9 {9 Fuv #Y 37 o1 oY a%
ST atf% SCR a1e & e 9% & {3 & =, fed
AqteT F F9 it el e o= far e smar @) &t
e 3TX Hiex #t Wi F7 & Ar &, ar g fog g v
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HH AT | ST &% & 4= o s, e SCR T8t 9%
# fow & S| Ged wier & afesw afe gem &
SrAfY, fored Sadt wfa a7 St

sTts D, X C, & & afa R, R, R, TF ¥ Sex
aarar €| Fafie C uifsfeT et amfde & R ateest
$TR,, R, T R, 8T =Tt a1 omam €| s/its D, fes
ATE T F I Wfed JAE H qFar | @l C L R,
AT R, & ey feed #3ar €| 77T T ansfea & e
R, & A # qga & fR g o off agerr 2|

Fig 15 & Ffaee AieT F1 &fis Higia afhe FT IEfEm =9
@ T 2|

Fig 15

SCR

N

K
=0
G
SCR C106D1
CIRCUIT DIAGRAM OF UNIVERSAL MOTOR SPEED CONTROLLER
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3@ ST @aT € fF Fig 15§ f=m mar afée Fig 14 & 3 ™=
dfdhe & a9 ¢, 3 gifoney U $© TR & a1 & | &
forz

Fig 6, & Q, - Q, 1 &4 SCR &I we # f& #:3 & forg
e i FE TS FHIAT & |

Q, - Q, T 3w HalferT wfd=ry v aAteest Hageier fera &
w7 H FE Fd €1 C, TAF e e | gty R F wrerw &
1o A § qew & | g & C, # et @ a% ateest agar
g- Q, AT Q, T fEaw &fta o <7if¥% &7 & C, SCR & A
# 39 T TF 8% F¢c 77 SCR e & fGada Fzar 2|
SCR 72 % foru 3= 91 RV1 & {36t oft #¥e grea & dmmsi
#&@dT €1 Q,, Q, WX C, Aeah arrwir g6 wahie fft off SCR
F AT HAGATAAT (AATATSAT & ATAS[E Afhe A IJTAN FEA
# qEw a2 |

gfade #tex #fie Higia afhe Fig 15 # #iex afte fae=or &t
e dgier & Atew § AfAFaw 0 § 75% dF e w9 &
i #et & @sw aaEr €| 9% wex afq & afgfd 7
safifea wtex wfy # o wfve Fwar &, st B o afy
afdn, g aRada & dae & 9 & &9 el 2|
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