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TR =1n =0 TR=1In =0
TF = 1n TF=1n
PW = {0.5/F} PW = {0.5/F}
PER = {1/F} PER = {1/F}

JolS aseus 4 ylan o0l gl 3BT AC 5Ldg 0ucsS J jiiS lae Siules Y-8 Ji
<! 3Ls Schematic Capture



SINGLE-PHASE VOLTAGE CONTROLLER (voltcont.cir)
*** OUTPUT VOLTAGE IS V(3), OUTPUT CURRENT IS I(R) ***

*hkkhkkhkkkkhkkhkkkhkkikhkkkikikkikiikk I N PUT PARAM ETERS *hkkhkkhkkkkhkkrkkkhkrkkkikkikkkikiikk

PARAM VS =120 ;source rms voltage
.PARAM ALPHA = 90 ;delay angle in degrees
.PARAM R =20 ;load resistance
.PARAM L =50mH ;load inductance
.PARAM F =60 ;frequency

.PARAM TALPHA = {ALPHA/(360*F)} PW {0.5/F} ;converts angle to time delay

*khkkkhkkkkhkkhkhkkhkhkkikkiikkikkiik CIRCUIT DESCRIPTION *kkkhkkkhkkhkkhkkiikkhkkikikkikiik

VS 10 SIN@ {VS*SQRT(2)} {F})
S112110SMOD

D12 3 DMOD : FORWARD SCR
5235011 SMOD

D2 5 1 DMOD . REVERSE SCR
R34 {R}

L40{L}

*khkkkhkkkkhkkhkkhkkikhkkhikikkikiik MODELS AN D COM MAN DS *kkkhkkhkkkhkkhkhkkhkkhkkkkikhkikkik

.MODEL DMOD D
.MODEL SMOD VSWITCH (RON=.01)

VCONTROL 11 0 PULSE(-10 10 {TALPHA} 0 0 {PW} {1/F}) ;control for both switches

.TRAN .1MS 33.33MS 16.67MS .1IMS UIC ;one period of output
.FOUR 60 I(R) ;Fourier Analysis to get THD
.PROBE

.END
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THREE-PHASE VOLTAGE CONTROLLER-R-L LOAD (3phvc.cir)
*SOURCE AND LOAD ARE Y-CONNECTED (UNGROUNDED)

*khkkhkkhkkkhkhkk kkhkkikkkkikk INPUT PARAM ETERS *khkkhkkhkkkkik kkhkkhkkkkikkkikikx

.PARAM Vs =480 ; rms line-to-line voltage

.PARAM ALPHA =75 ; delay angle in degrees

.PARAMR =10 ; load resistance (y-connected)

.PARAM L = 30mH ; load inductance

.PARAM F =60 ; source frequency
*hkkkikkkhkkkkhkkkikkkikkkikkik COMPUTED PARAM ETERS *khkkkkkkikkkikkkikkik

PARAM Vm = {Vs*SQRT(2)/SQRT(3)} ; convert to peak line-neutral volts
.PARAM DLAY = {1/(6*F)} ; switching interval is 1/6 period

PARAM PW = {.5/F} TALPHA {ALPHA/(F*360)}
.PARAM TRF = 10US ; rise and fall time for pulse switch control



*hkkkikkkkkikkkikkikkik THREE_PHASE SOURCE *hkkkhkkikkkikkkrkkikkikkiikkik
VAN 1 0 SIN(0 {VM} 60)

VBN 2 0 SIN(0 {VM} 600 0 -120)

VCN 3 0 SIN(0 {VM} 60 0 0 -240)

*hkkkikkkikkkikkkikkikkkikk SWITCHES *hkkhkkhkkkhkkkkhkkkhkkkikkkikkkikkkikkikkikikkikikkk
S118180SMOD ; A-phase

D184 DMOD

S449190SMOD

D491 DMOD

S3210200 SMOD ; B-phase

D3 105 DMOD

S6511210SMOD

D6 11 2 DMOD

S5312 220 SMOD ; C-phase

D5 12 6 DMOD

S2 613230SMOD

D2 13 3 DMOD

*khkkkhkkkhkkkkhkkkikkkikkikk LOAD *khkkkkhkkkhkkkikkkhkkkhkkhkhkkhkhkkkhkkkikkkikkkikkikikkikk
RA 4 4A {R} ; van = v(4,7)

LA4A7 {L}

RB 5 5A {R} ; vbn =v(5,7)

LB 5A7 {L}

RC 6 6A {R} ; ven = v(6,7)

LC6A7 {L}



k*kkkkikkhkkkkikkikhkkkikikkk SW I TC H CO N TRO L *hhkkhkkikkikkhkkkkihkkkikihkikiik

V118 0 PULSE(-10 10 {TALPHA} {TRF} {TRF} {PW} {1/F})

V419 0 PULSE(-10 10 {TALPHA+3*DLAY} {TRF} {TRF} {PW} {1/F})
V320 0 PULSE(-10 10 {TALPHA+2*DLAY} {TRF} {TRF} {PW} {1/F})
V6 21 0 PULSE(-10 10 {TALPHA+5*DLAY} {TRF} {TRF} {PW} {1/F})
V522 0 PULSE(-10 10 {TALPHA+4*DLAY} {TRF} {TRF} {PW} {1/F})
V223 0 PULSE(-10 10 {TALPHA+DLAY} {TRF} {TRF} {PW} {1/F})
*hkkkhkkkhkkkhkkkikkkikkikk MODELS AND COM MAN DS

.MODEL SMOD VSWITCH(RON=0.01)

.MODEL DMOD D

.TRAN .1MS 50MS 16.67ms .05MS UIC

.FOUR 60 I(RA) ; Fourier analysis of line current

.PROBE

.OPTIONS NOPAGE ITL5=0

.END
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