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Figure 3. Distributive Zero-Cross Operation.

Figure 2.  SCR AC Switch

Figure 1. SCR Symbol
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In zero-cross control, the load power is turned on or off
only when the instantaneous value of the sinusoidal
waveform is zero. Load power is controlled by switching
the SCRs "on" for a number of complete electrical cycles,
and then "off" for a number of complete electrical cycles.
The circuit determines the ON versus the OFF time of the
silicon controlled rectifiers (SCRs) such that the load
power is linear with the command signal. The circuit at
50% power will cause the SCRs to be "on" for 3 cycles
and "off" for 3 cycles. At higher power levels, the SCRs
are ON for more cycles and OFF for 3 cycles. At lower
power levels, the SCRs are ON for 3 cycles and OFF for
more cycles. The SCRs are turned ON and OFF only at
the beginning and end of each electrical cycle.

THEORY OF OPERATION:

The heart of the SCR power controller is the SCR
(silicon controlled rectifier, also sometimes referred to as
a thyristor).

The SCR has two states, ON and OFF, and allows
current to flow in only one direction. SCR�s can remain in
the off state even though the applied potential may be
several thousand volts; in the on state, they can pass
several thousand amperes. When a small signal is applied
between the gate and cathode terminals (Figure 1), the
SCR will turn on in 10-100 microseconds. Once turned on,
it will remain on until the current through it is reduced
below a very low value, called the holding current.

THE SCR

The model 1031 controller accepts either a 1 to 5Vdc
command signal, or the signal from a remote potentiome-
ter such that the power applied to the load is linear with
respect to the command signal or the potentiometer
setting. The circuit uses a distributive control technique
in which the time frame varies as a function of on and off
cycles as opposed to a time proportioning technique in
which the on or off time is a percentage of a fixed time
frame.

The circuit is powered by a 24Vac transformer which
should be connected to the same line as the controller for
optimum operation. The remote 1K potentiometer is
powered by the circuit. A single pole double throw
switch can be used to connect terminal �W� to either the
wiper of the potentiometer or to the positive potential of
the 1 to 5Vdc command signal as shown in the electrical
connections section. (See Fig. 6, on P.2.)

DESCRIPTION:

ZERO-CROSS OPERATION

Because the SCR allows current to flow in only one
direction, two SCR�s are connected in a "back to back"
configuration to control AC current (Figure 2).
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INSTALLATION DRAWINGS:

ELECTRICAL CONNECTIONS:

Figure 4. 10, 20, 30 & 40 Amp frame.

Figure 6.  Load and control connections.
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Figure 5. 70 Amp frame.
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TEL: (952) 474-6200		 (800) 765-2799
FAX: (952) 474-6070	 www.ccipower.com

8077 Century Blvd
Chanhassen, MN 55317, USA




