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EXPERIMENT 7

SCR & RC PHASE
CONTROL.

A WORD OF THE CHIEF OF ELECTRICAL POWER & MACHINE DEPARTMENT
Dear students

I'm hoping you will be benefit from studying this experiment.
ask your teacher about all problems that will accrued in
connection of the experiment circuit &

look please ....

You must success in all measurements you followed according
to the experiment procedure & You must getting about the
products to be enabled in s ¢ r & r.c phase control. the
discussion will help you in understanding & conclusion ,be
remembered your answers must be right & limited.

Good luck

the Chief of electrical power & machine department

PH.D

NISREAN KHAMMASS SABAE
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Fig.7-1 SCR. (a) circuit symbal, (b) PNPN structure.

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com

T
N/é -

N
K

ol

= ElEA
lo

Fig.7-2 Two-transistor analogy of PNPN structure
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Fig.7-4 SCR output characteristics with variable gate current
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Fig.7-5 SCR structure
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Fig.7-T Illustruction for t,, and tam
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Fig.7-8 DC triggering circuits
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Fig.T-5 Basic RC phase shift circuit and phasor diagram
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where R =resistance in ohms
C = capacitance in farads
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Fig.7-10 Extend RC phase shift eircuit and phasor diagram
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Fig.7-11 RC phase shifting control the firing angles of SCR
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Fig.7-12 Waveforms in ac-controlled SCR circuit
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Fig.7-13 Clamping the gate reverse bias with a rectifier diode
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Fig.7-14 Relationship among ts, t, and t.,
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Fig.7-16 RC snubber network for dv/dt suppression
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Turn-off of S3CR

As mentioned above, the gate has no control over the SCR once it goes into
conduction. Turn-off must be achieved in the anode-to-cathode circuit. There are
three ways in which turn-off or commutation as it is commonly called, can be
achieved by:

(1) reversing the anode-to-cathode voltage;
(2) reducing the anode current below the holding current level:
(3) fereing current in the anode circuit in the reverse direction.

When a sinusoidal voltage source s used, turn-off of the SCR occurs automatically
at the end of each positive half cycle of applied voltage. When a dc or unidirectional
voltage source is used, the anode current must be interrupted or a passive energy
storage element is used to attempt to force current through the anode circuit in the
reverse direction, which revarses the anode voltage. Since the SCR is a PNPN
junction semiconductor structure, a minimum time is required for the charges to
reverse at the junction after conduction has been interrupted. This time interval is
called the turn-off time of the SCR. The manufacturer will specify the minimum
turn-off time ty for each SCR under specified operating conditions. If forward
voltage is applied to the anode before the turn-off time is expired, the SCR will go
into conduction without a gate trigger signal. The turn-off time t,» for SCRs is
typically 10 to 100uS.

series and Parallel Applications of SCRs

Even though SCRs are currently available with voltage ratings of several thousand
volts, many applications exist where it is necassary to operate the devices in series
ta block voltages in excess of the capability of the individual SCR. Similarly, in
high-current applications, it is necessary to operate the devices in parallel in order
ta operate within their current ratings.

Whnen SCRs are connected in series, because of their unequal static characteristics,
unequal voltage sharing results, since they divide the voltage between them in
inverse propoartion to thair lsakage currents, and since in a series arrangement the

leakage current is commeon to all the devices in series, the devices share the veltage
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Fig.T-17 Voltage equalizing for seriesed SCRs
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Fig.7-18 Current equalizing for paralleled SCRs
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Fig.7-20 Protection against excessive reverse voltage at the gate
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Fig.7-21 Experiment circuits
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