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SOLID-STATE MOTOR PROTECTORS

Basic Motor Protection

Solid state sensor-style Motor Protectors provide pro-
tection against high motor temperatures resulting from
locked rotor, loss of charge, or motor overload.

Sensor-style motor protectors have been produced by
Robertshaw Contrels Company since the early 1960s
and have included the MP13, MP23, and the current
generation MP33(3433) and MC20(3420) series.
These units utilize an “RTD" (resistance temperature
detector) sensor which senses temperatures from 50
to 310°F and produce a linear resistance from approxi-
mately 70 Ohms to 126 Ohms. (Figure 1.)
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Robertshaw MP50({3450); Texas Instrument 3AA, 1584,
and 31AA; and Kriwan INT369 units all utilize “PTC"
(positive temperature coefficient) sensors, The con-
trol module resistance trip (cut-out) is 13K ohms and
the resistance reset (cut-in) is 3.25K ohms for PTC units.
(Figures 2 and 3.)

HTD and PTC modules and sensors cannot be inter-
changed.

The appropriate RTD or PTC sensors are mounted in-
ternally in the windings of the motor. They are not field
replaceable or serviceable. The characteristics of the
sensors is such that a change in temperature causes a
change in the sensor's electrical resistance. The rela-
tion between temperature and resistance remains stable
and exact, so that calibration of the protection system
can be made on the basis of resistance readings.

The control medule is a sealed enclosure containing a
relay or triac, transformer, and several electronic com-
ponents. Leads from the internal motor sensors are

connected to the module as shown on the wiring dia-
grams. While the exact internal circuitry is quite com-
plicated, basically the module senses the change in
resistance of the sensors. As the motor temperature

| rises or falls, the resistance also rises and falls, trig-

gering the action of the control circuit at predetermined
opening and closing settings.

All of the control modules are built for specific AC power
voltage applications. (i.e. 24V, 120V, or 208/240V) ex-
cept the Klixon® 31AA which will accept either 120V or
208/240V.
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A combination of low voltage sensing and time delay
built into the MP50 (3450)/3AAM15AA and 31AA mod-
ules provides for additional protection against low volt-
age conditions which can occur in the event of a single
phase condition on a three phase circuit, or due to low
voltage ("brown-out”) conditions. The module locks the
compressor off the line until the voltage rises to the cut-
in level,

The time delay provides a two minute delay before re-
starting each time the power circuit is opened, provid-
ing protections against “blips” in the power supply or a
chatter condition in the line power circuit.

Service personnel must be alert to the time delay since
it is possible in checking the compressor or system,
power may be applied, disconnected, and reapplied in
less than two minutes. In such case, the time delay
feature will prevent operation until the time delay has
expired, and this may be misinterpreted by service per-
sonnel as a module malfunction.

To aid in checking the system, these units have a short-
ened “X" terminal which may be jumpered momentarily
to commen (C), to reduce the time delay from 2 min-
utes to 50 milliseconds.

For operation and testing purposes, some versions of
the Hobertshaw MP33(3433) and MC20({3420) mod-
ules have terminals J1 and J2 which may be wired for

| remote, manual reset.







