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1. wwsumauseluil

1.1 Power converters HUszinverlsun TneduieuwnasUssiangnweidila (2 psuuw)
1.2 ¥ludsene anti-parallel diode wuuiy switching device Tw19as power converter #1139 (2 AzkuY)
1.3 m3giduit controllable switch (Loss) fifUsstan Mesususazyszinn mwadauuy (2 Aviuw)

1.4 992933 full-bridge dc/dc converter 919819 §1993n15H DC motor ¥191ulu quadrant 1 3 way i,

AAWNLTU switches way diodes Mluumnosineu uar f1een1svianluy quadrant 9 4 switches uay
diodes fluuABIvNU (2 AzLUL)
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faguieangeile
swewaimilviheululvun Forward Regenerating (FR) asnaavmnaananszualnii , tauseulni v,

Amnwes 7,0, way 7, (3 Avwu)

1.5 Separately-excited dc motor Fanilsrdwihoululvum Forward Motoring (FM)
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¥o-ana v
o, (s)

S
|
dc motor Walifinawet armature voltage (V(s) = 0) (4 Azuuw)

1.6 9w transfer function G (s) = 9¥119 speed Wagload torque 983 Separately-excited

1.7 S1anm integral time (T) aula) Aves rise time, settling time, overshoot wag stability e
penals (Wulu, Agh, anag, AU, ©Se weay) (2 AzuuL)
MSE HIME Lot SEtiNG TIME o

OVEIShOOT it SEADILITY oo

1.8 9385U"8N15aA steady-state error Tunismuauuuy PL wwedla (2 Azuuw)

1.9 9suandofuardaid@sved Derivative control (2 AuuL)

1.10 N1588AKUY step number (S) ¥8¢ stepping motor Handls Yuegivarlsine (2 Avuuw)

1.11 9321923939V Stepping motor 4 Wi auyfineasiiuiuy Unipolar voltage laeld Zener diode
suppressor (2 Agluu)
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2. (15 Azwuw) Separately-excited DC motor dawils Mdssrelvanii 1,000 kw Tnualnsfidamyusig
audy 900 rpm (lutha Field weakening region) ssUssAmimmvesowed lunsvhauomed
eaviduavowemediifg

- Afifia: 1500 KW, 600 V, 2650 A, 600 rpm (21301338989 = 1,500 rpm)

- wsssulwhanasoufiudsegu 2 v

- Armature winding: R, =0.003645Q, L, =0.1 mH , K. = 1.0 V/rpm

- Field winding: R, =10 Q, L, =100 mH , nszuainauaainauu (Field winding) = 65 A

- Machine frictionat torque coefficient = 15 ——N M

rad / sec
- wssnulrdhmnases field winding @nsnsauiuaile

- ussiulndmnasen armature winding awnsauiuale
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3. (25 AZIUY) NN 2 mmmmsmumwmmws Power Converter #1 g field winding mm:uaw\as
anwmﬂ 993 Power Converter #2 LWE}UiUﬂS”LLaWWW i awmwnmlma% Power Converter ‘Vmaaa
Qnﬂauamiﬂajm Controller fagudaans

La
if Ra Lf\’\d 'a
L VYN
p +
Re: l
POWER 1 | POWER
CONVERTER — N V, CONVERTER
#2 Lo 3 S #1
C
. Switch Separately-excited DC motor / \_ Switch
[ i Control Signals j |Control Signals
Controller

3.1 auufi12995 Power Converter #2 7136y field winding 1 Single-phase controlled rectifier

745l free-wheeling diode Tne99stuil AC voltage input, Vi = 2121, sin((Ot) Volt, Lua W = 2750
rad/sec 997110302933 Single-phase controlled rectifier ‘Vl 1313l free-wheeling diode u

3.2 99078 3.1 A INWBEVAN SCR (QU) feern disdeensdunisud i = 65 A iinvaeines

33 maummnwa Power Converter #1 #ignel¥iy armaturg winding Wu a- quadrant chopper Fadt
W l’ﬂllLCﬂE]iﬂ\Tu

- 29959U Chopper 1l DC voltage input, Vi, = 600 Volt
- dyqaumuauadad 1Wuluy Bipolar PWM scheme fidenud 20 kHz
- Dead-time = 1 Msec

9921934993 4-quadrant chopper i



3.4 9nde 33 AU duty cycle (%) vasaivs Tursas¥Chopper usazi (Q) - Q) MFBIN1STU
woma§viin13L51 400 rpm auyfinluvasilidilven (No-load)

3.5 999 3.3 AWM duty cycle (%) 203395 1u9as Chopper wiags (Q; - Qp) HfBIN1STU
wawwaslatnms1 400 rpm Tunaeiiluan 1000 kw

3.6 9nde 3.5 Tinadygnuaiun @396 (Q; - Qq) 114 Bipolar Uay Unipolar PWM (Wuul 1) uay
wssauln output, V, TuweurAsiluan 1000 kKw
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4. (25 ATUUL) HODNLUUTHUURAIUANATIS M FUUY Closed-loop 7ili PWM current control loop
984 Separately-excited DC motor 948 2 auyiinAnuTmeweignialag Tachogenerator warly
193¢V d-quadrant chopper i DC voltage input, V,, = 600 Volt LLaz’é’achmmmU@m%ﬁ Wuuuv
Bipolar PWM scheme fiaud 20 kHz (Switching frequency)

4.1 9919 overall block diagram 845Uy (IWsrynilteveasiuusmieg die)

4.2 MVUAAT PID gains Yunzay wea Current controller uay  Speed controller Tiaguneume
dau

4.3 fMFmansruaNaSmowesh 300 rpm Tusaeiidlvan 1200 kw Tawamnawsidauay
nsrwalifiues DC motor way Veontot (OUtput U89 speed controller) Tuweuetl
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4.4 fauyin 29359V d-quadrant chopper i DC voltage input aAa4a1N Vi, = 600 Volt ndeies Vi, =

500 Volt asdnnmmsmawmesgiaaiiaunsagnemuauls waznssudlwivewes luvaziveweslil
Ivan

45 1 99 44 WHwmAwSmewmasIEniiamsagnaiuauld uasnszualiiiuewes luvush
wawaidulian 1200 kW waz19959u 4-quadrant chopper & DC voltage input, Vi, = 500 Volt

4.6 1N T8 4.6 WAUINM Ve 1 89 1) Tuvaigiivewmasssadulvandifitin 1500 kW uagauda
UBPBTYNAUANT 300 rpm WAL99TTU 4-quadrant chopper 3 DC voltage input, Vi, = 500 Volt
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5. (10 AZWNL) WDBNLUUSTUUAUANAIINSILUY open-loop 83 Stepping motor 3-phase #Inilani]

AN NRDIAT
24 Volt, 5 Amp, Step angle = 1.8°

5.1 epnuuunstuiiduuuy Unipolar voltage Toeld Diode/Resistor suppressor amﬁﬁw Supply
voltage (E) = 24 Volt

5.2 RWFNIMNTN Excitation sequence Mduuwuu 2-phase on mode

5.3 2IAUIUANNSINBLABS (rpm) ledl Stepping rate = 10 Hz waz 50 Hz

5.4 diodin Stepping rate @11 100 Hz uewesliaunsovyusisluld mswwila ssnans
nazualwihilualueain Weuiy wssiulnihasouaain Tuvaed

55 nde 5.4 sxuityillseensls Welduowasawsanyusoldls e Stepping rate 4031 100 Hz
aensnsehaliinlvaluesain Weuiu wssulnihasesunain Tuvueinie
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