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Figure 6-1 Line-frequency controlled converter.
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Figure 6-3 Gate trigger control circuit.

o J S Juwo 33 (ko sl 43909

3 s b S5 Jy plos Josso ®

ig id
—_— —
+ Ly + Ly
v,
ey . L,

T i — | . =

N
1
LI L1 1
(a) (%

Figure 6-4 Practical thyristor converters.
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this commutation process is similar to that in diode bridge rectifiers discussed in Chapter
5. During the commutation interval, all four thyristors conduct, and therefore, v, = 0 and
the voltage v, = v, in Fig. 6-9:

e =Ly (6-20)
Multiplying both sides by diwr) and integrating over the commautation interval yield
f " V3V sin o dle) = i, J" (dip) = 2l 621)
The left side of Eq. 6-21 is the arca A, (in volt-radians) in Fig, 6-10%:
A, = J " V3Vsin ot diw) ©622)
Carrying out the integration in Eq. 6-22 and combining with Eq. 6-21 give
A, = V2V, cos a ~ cos(a + u)] = 2wl,ly (6-23)
and
cos(a + u) = cos @ — 2""’;;‘ (6-24)

For a = 0, Eq. 6-24 is identical to Eq. 5-32 for diode rectifiers. The effect of a on
 is shown in Example 6-1.

Comparing the waveforms for v, in Figs. 6-6b and 6-10b, we note that L, results in
an additional voltage drop AV, proportional to the volt-radian arca A,

AV -~ -

W Example 6-1 In the converter circuit of Fig. 6-8a, L, is 5% with the rated voltage
of 230 V at 60 Hz and the rated volt-amperes of 5 kVA. Calculate the commutation angle
u and V,4/V,, with the rate input voltage, power of 3 kW, and a = 307,

2
L t&. - 2wl s Vi = 0.9V,cos o — ; wl

(a)
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Selution

The rated current is

5000
Inwed = == = 21.74 A

230
The base impedance is
v,
Zoase = 2 = 10,58 Q
rated
Therefore,
0.05
L, = = 1.4 mH
[i1]

The average power through the converter can be calculated using Eq. 6-26:
2
Py = Valy = 0.9V J4c0s o — - oL} = 3 kW

Using the given values in the above equation gives

12— 533.531, + 8928.6 = 0

Therefore,

fd = ]7.3 A
Using this value of /, in Eqs. 6-24 and 6-26 results in
u=2359 and V,=1735V
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Figure 6-11 (a) A practieal thynstor converter. (b) Waveforms.
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