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Figure 3. Distributive Control.

Figure 2.  SCR  AC Switch.

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).

Figure 1.   SCR  Symbol.

THE SCR

The heart of the 3321A power controller is the Silicon
Controlled Rectifier (SCR).  The SCR has two states, ON
and OFF, and allows current to flow in only one direction
when turned on. 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 am-
peres. When a small signal is applied between the gate and
cathode terminals , the SCR will turn on within 10-100 mi-
croseconds. Once turned on, it will remain on until the cur-
rent through it is reduced below a very low value, called
the holding current.
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THEORY OF OPERATION:

 The model 3321A controller is a three-phase distributive
zero-cross SCR controller. Distributive zero-cross control
implies that the load voltage is switched on or off only when
the instantaneous value of the sinusoidal supply voltage is
zero and that the load power is controlled by varying the
number of electrical cycles that power is applied to and
removed from the load.

The controller is capable of accepting mA command
signals, DC voltage signals, or it may be controlled by a
potentiometer. The command signal input is isolated from
the line and load voltages.

DESCRIPTION:

  The controller modules must be mounted on a vertical
surface with the fins oriented vertically such that air will
flow over the heat dissipating fins. The plug-in connectors
may be removed by pulling them straight away from the
circuit board. For optimum performance of the controller,
24Vac must be supplied by a transformer which is con-
nected to the same supply used to power the load.

  INSTALLATION:

The zero and span adjustments have been factory adjusted
to provide zero load voltage when the minimum command
signal is applied and to provide rated output voltage to the
load when the maximum command signal is applied. Further
adjustment of these settings should not be required.

If it becomes necessary to readjust the zero and span
settings, the following procedures should be followed.

NOTE Voltage and/or current measurements should be
taken with meters that provide true RMS readings, due to the
chopped waveforms provided by the zero-cross controller.

1. Apply a minimum command signal. Adjust the zero
potentiometer so that the load voltage is just zero. (Clockwise
rotation of both the span and zero potentiometer increase the
load voltage)

2. Apply a maximum command signal. Adjust the span
potentiometer so that load voltage equals the rated voltage of
the controller.

It may be necessary to repeat these steps due to interaction
that can occur.

ZERO AND SPAN ADJ:

ZERO-CROSS OPERATION

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
SCR's 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.

TORQUE TABLE FOR
USD CONNECTORS

Recommended
Wire Size Torque

10 -14 ga 35 in-lbs
8 ga 40 in-lbs

4 - 6 ga 45 in-lbs
2-3 ga 50 in-lbs
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Figure 4. Electrical power connections.

Figure 5. Command Signal inputs.

24 Vac

ELECTRICAL  CONNECTIONS:

 CONTROL  SIGNAL  CONNECTIONS:

DELTA
OR WYE

LOAD

*

Valid only
when ordered
as an option.

*
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Figure 6.  Model 3321A - 10 through 40 Amps.

INSTALLATION DRAWINGS:
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Figure 7. Model 3321A - 70 AMPS
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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




