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3.2 Three-phase Controlled Rectifier

3.2.2. Three- phase full — wave fully - controlled rectifier
The circuit configuration of the three- phase full — wave controlled rectifier is

shown in Fig.. In this circuit, the thyristor which has the most positive voltage at
its anode conducts when triggered, and the thyristor with the most negative
voltage at its cathode returns the load current, if triggered. The waveforms are
shown in Fig.

» Commutation of the load current from one thyristor to the next occurs at
the firing instant, when the incoming thyristor reverse biases the previously
conducting thyristor.

* The output dc voltage waveform is determined by the difference of

potentials of the positive and negative rails.
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» The three thyristors (T,,T; andTs) will not work together at the same time or
two of them also will not work together at the same time.

» The three thyristors (T,,T, andT,) will not work together at the same time or
two of them also will not work together at the same time.

» (T,and T,), (T; and T ) or (T and T,) will not work together at the same time,
Each thyristor is triggered at an interval of 27 /3.

» Each thyristors pair (T,&T)), (T,&T,), (T,&T;), (T;&T)), (T,&T;), (T:&T))) is
triggered at an interval of 7/3.

» The frequency of output ripple voltage is 6f;

\%

Assuming continuous conduction, the average dc output voltage can be evaluated
from the general p-phase formula:
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Here p=06, V1 =\37), where 1}, 1;= maximum line — to —line voltage,

V,,= maximum line —to-neutral voltage. Hence
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This converter operates in quadrants 1 and 4, developing both positive and
negative polarity dc output voltage. For firing angles, " <a < 90" the converter
operates in quadrant 1 (giving positive output power, i.e., rectifier operation) and
for 90" =a<=180° the operation is in quadrant 4 (giving negative output power,

1.e., inverter operation). Operation in quadrant 4 is of course possible only when
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to source power into the ac supply circuit.
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3. Three- phase full — wave , Half -controlled rectifier

This converter is shown in Fig.7.8. It consists of three thyristors and three diodes
with freewheeling diode across the load. It gives positive voltage and positive
current only (not regenerative converter) i.e, it operates in the first quadrant only

(Fig.7.9).
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Fig.7.8

The output voltage is given by:
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Exampie 1: A 3_phase Vull-wave Fully Contrulled rectfrer
S"PPI& a '&w’@kb nductive load tith R=zlos2. The
3\)}?})‘3 IS a B—Fhmie N _connected weth 208 rm.s.

Calewnlatre

(@) The load Cuvren+ cohen the F.‘;q'nj Onﬂ/e X = 4o,
(b) 7_;[6 Poouer‘ dll/dwn ffoyy) '7L{UL SUPP’&‘ .

CC) I]C f:h@ Current+ l/ovfme ‘{elob at—(a) and CAW’H—UJ
to f.'350, caleul ate the power Vef—urﬂeo/ +o

{’I/Lc;-‘ SUPPIO\L R
34%[(/('}—»’0)’1
@) For o=40
Vpo = VZX20Z _ |(q gz V ( per phase)
V3
&/CIC - 3\/—5—\/’4” COS X = 3)(@”)(!6‘(35(0& q; — 215.08 \/
=S —

i

i = %: 3._:%"_8’:—&518 VA -
Cb) The power drawr fmm the source = {'LUL pow e
C‘fl\5$"]’>otfcc! ar the resisiance af the load

Py =R = Y Lole = 21sdEX 21518 = 4630.25 W

(Q) For o< =135 ° N fe:IO{C: zi.518 A

\ 6 i
Vi = 3VEVm cpeizs o 3V XIETES o0 (135)
de = =7 B ™

— — |98.625

* Power veturn to “(’lr'uz Seurce

oSO

\ a
P = Vi T = —198.625X21-517
— _32qu45 .188 W.
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Example 2 T f +he converter in cxample -1 IS r‘effmceJ
loa. Pl - wawve \r\a(§~c0n+raﬂec/f Convertec, Calculate .

(G\) Vo’(‘, (ohen = 450 (e) The valax 6,0[0(
C‘o) \/CIC twhen o :7‘50 to abitan Lde= €A.

(C) Vdc edhen X = I35°
(d) Marmum  Value 0(7[' Vid e

SO’UL'H.QYI L

(a)
Vde = ‘3“‘/_2“3:‘;?' (1+ Cosx)

For x = 450

3VEX161-83 (| pcasas) = 239. 76\ -
\/C’{C = T(
(L)) For o = 7‘50 ) v
vol(; - w3(1+605 5 ) = |76 " -
2_7¢

(o)' For o= lz5°

o
_ 3vz X169-%° | - C‘osl?’;) - 4136V,
Vde = 2.7¢C (1-+

©

(‘1) Moax . l/o“—ag& Qufput I s cohen oK =0

Vde = MC(+CO§5) = Zga-8V «
- 27

() Tde= Vele _ < or Vde = R =6XI0= 6oV -

R
27T o
From COL\\'CLt & = B52.9 .
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