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Write equation to calculate the D.C component for 1- phase half wave .
Write equation to calculate the R.M.S component for 1- phase half wave .
Write equation to calculate the D.C component for 3- phase half wave .
Write equation to calculate the R.M.S component for 3- phase half wave.

Thyristor Application
e ) il
{ J

»  The application of the Thyrister family (Thyrister general Application)
Convert the A.C power to D.C power as a converter.

Transform the D.C power to A.C power as Inverter.

Transform the D.C power D.C power as chopper.

4 — speed control of A.C and D.C motor

Uninterruptible power supplies for important application such as computer.

S LA WNR

Induction heating.

1. ACto bc Convertor:
convertor

1
1 1
Single

phase l 3-phase \

Half wave Full wave Half wave Full wave
convertor convertor convertor convertor
T 5 T T

A |
[ Resistive load k )[ Inductive load }

[ Without using F.D }<_)
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%* single phase converter
i) Half wave converter

*D.C Component Calculation
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Vin

to calculate the d.c component we applying the following equation :

1

Vae =17 J, V(6)d8

Vac =5-|/7V(6)d6 + [, " 0d6]
—[J Vi sin6 do]

=2 [["sin6 do]

=Y [—cos 0]

_m

21
_m
_m

V” [-cosm — (—cos a)]

v
- [1+ cos a]

*R.M.S Component Calculation

1
1 2 3 2

1

, 1

= [;—mn-f: sin 6> dB]Z
1

_ sz fnl—cosze
2n 'a

2
0]
2

1
N 1
_ %f;(l—cosze)dﬂ]z
i 1
[V, sin20)]2
= _Z{e_ 2 }]
1
—sz sin2n-sina) |2
= [ (o — ey -
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ii) Full wave converter

% Bridge Convertor
| Firing cct |
® SCR1 SCR3
D1 Scr1 P— ;
Vv~ (o]

Vac SCR2 SCR4

+

D2

»

scr2 RL

full controller

Half controller

% Center Tap Transformer

N) SCR1

Vin TT : . !
g2 VOI /\/\ i/\Wt
*D.C Component Calculation ) la ™ 2T 2m+a wt

To calculate the d.c component we applying the following equation:

1T
Vdc = ;f() V(B) dO

== [TV, sin 0 do]
=2 [["sin 6 do]
— Vm

== [—cos 0]

[-cosm — (—cosa)]

<

m

[1+ cos a] Vac = P [1+ cosa]

_m
T

Vim
14

*R.M.S Component Calculation

1

3 _ 1

Verms = [; f;’(vm sin 0)2 dH]2
1

i 1

= ["lf”sin K de]2
T a

1

. sz m1—cos20 2
= [t e de]
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Vil 2

=2/ (1-cos 20)d0]
| 2 Ya

1

_ [Vin® {9 _ sinze}]i

| 2@ 2 1
_ V_mz{ _ _sinZn—sina}]% V., n—a+%sin2a 2
- | 27 (Tl' a) 2 Vrms =
V2 /1
Io(R.M.S) =222 amp
L
2
Po(R.M.8) =22 war
L

Vin
Pin = E* Io(RMS)
Power Factor (P.F) = w

EX :- A heater of 10 Q resistance (constant with temperature ),if it is used with a half wave
rectifier , the input voltage source is (V = 240 v ) calculate at (o = rt/3 ) .

a. V,.of the heater.

b. The power of the load .

c. The power factor .

d. The voltage across the thyristor (SCR).

Solution:-
Vd.c = Vim (1+ cosa)
' 2w |
W2+ 240 :
T (1 +cos60°)
(Vo (rim.s)]2
PO (rm.s) = * )]
Ry
Vv f'rt—.tHE sin2a
, - m 2
Vo (r.m.s) = A =
I
JT o+ 240 [3.14- ?"T“f +3 sin120
Vo (r.m.s) = !
2 \ 3.14
=152.2 v
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Po(rms)
PF = ———

Pin

Pin (va) - % Io(r.m.s)

Half controlled full wave rectifier with (R+ 1)

A
ﬂm SCR3 9
+ R
* . L
f SCR2 * SCR4 .
4
full controller
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, Vo (rm.s) _ 152.2 _ _ Vm-“---
lo{rms) = —— =—— = 15.22 Amp /\ / .
_— .2
~ Pin(va) = 240 * 42 + 15?_ = 3.6528 KW VoA \/ \/
y
“PF == = 0.634 /\ /\ >
2+ 240
- 1_ = \— 1_ ] A
VSCR o ( cosa) PERT ( cos 60°) vscr / /
V,, =267v

sl JSa 5 7 AN JA 5 JLEY A gall JSEYI L
0L JSA Al (o s ) (b o iy 5

vin

Vd.c = Vo =1f:Vd(wt) V=Vmsinwt 0 =m +a

v Vdoe = - J Vm sinwt d (wt )

wh
Vm - [ 7
=—- cosa]n . y /\)\:\\/\\ ot
Vm
=?[-cos(n+a)+cosa] ”
v /\r/\/\/
Vdc=2fcosa - — > wt
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EX1:- Full wave Full controlled Converter, if you know L=50mH, R=10Q, a=30°
V;,=325sin 100mt. Find The following
1. Vg4
2. Load angle
Solution:-
Vic=2 Ymcosa
Y3
Vae =222c0s30 = 179.2 v

wlL
tan QY = ?
_1 1007+50%1073

= 57.5°
10

@ = tan

When we used freewheeling diode we can reduce the EMF effect for inductive Load as shown

P\
ﬂﬂf

1l W’ scrs y
—— @R

T4 ! i — £~y
| v L
VOI /\ /.\ i/\w" fscaz * SCR4

‘ lq m 21TI21T+0( wt=

Vin
Ve = — [1+ cosa]

EX2 : A single phase full controlled converter by using a center-tap transformer feeding a
resistive-inductive load, calculate the D.c load voltage at (a =30 ), if you Know that the
transformation ratio is (2:1) and primary voltage is (240 V) when:

1- With using freewheeling diode.

2- Without using freewheeling diode.
Solution:

1- With using freewheeling diode.

Viec = V;’" [1+ cosa]

N _ Wy 2 _ 240 v,=22=1200v . v, =2=c¢60v... (rms)
Nz V; 1 Vs 2 2 2
Ve = 221 + cos 30] = 45.66V

2- Without using freewheeling diode.
50 \/_cosa30 =37.8V

vV
Vi = 27’"cosa =2
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+* Three Phase Converter:
1. Half Wave Converter

i) Continues conduction:

FLI

Th1

tLI

TH2

FH

Ths

if x<30°

(55T
Vae =1 J, v(0)d0 =

] =

3V
Vac = [—cos @

3V3V,,

Vo, Cos X
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f,,?w Vmsin 0d6
3 E+0C

BZV—;" [— cos(s?” +a) — (— cos(% + a))]

Vin = Von

Vic = 0.827V,, cosa

V0, =

vm

1
1+ 0.413 cos x)2
\/E( )

ii) Discontinues conduction (a > 30°)

2
T==
3

1
Vae=7J,V(0)do =

_3Vm (m . _ 3V | _ s
== fgmsmede— ZH[ cosef%m

R 3.21/_: [1+cos(Z + )]

3Vm
2

T
Vic= [1+ cos(g +0o0)]

N =

Vm 3 . m
VOrms = T [2 5—«x +ESIH(§ + 2 OC)]

Vo A 19

The waveform of Vo and
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EX : A three phase half wave converter feeding a resistive load (100 ohm) if you know the

source voltage is 220v calculate the D.C load voltage at an angles of firing :-
a=15 a=45, «a=120

solu
1-a =15
if o< 30°
Ve =22V cos o = 232202 015 = 248,65 v
2n 2n
2-a =45
if a>30°

Vac = ?—n’" [1+ cos(g +a)] = 3*22«/2 [1+ cos(30 +45)] = 38.5v
3- =120

% _3*220\/5[
de = oun

1+ cos(120 + 30)] = 20v

A

2. full wave converter

:' Vo
. -
ﬁnz{ *;:m

v
Vae =1 J, V(0)d6 =
Vg, =% éansdeB =
=Zn[—cosg] = |(~cos(5)) - (—cosZ + )|
Vae =>2cos (% +a)
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1. For the following input voltage draw the output for 1-F.W con. 2- H.W con if a=15 .

2. Write Equation To Calculate RMS Value For 3-Phase Full Wave Below.
3. Three phase Bridge converter half controller feds from voltage source (400 V) Line to
Line .calculate trigger angle a to supply load of (180V).
4. Bridge converter half controller feeds inductive load if:
[=50mH , =12Q , V,=100V «a=30° Vi,=350sin 100wt
Calculate:
a. The average value of load voltage
b. The load angle
c. The power factor for the source
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