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2.  SETTING UP

 CAUTION! Hazardous voltages exist! Make sure to 
unplug all connectors and if necessary remove the unit 
from the wiring cabinet or enclosure before attempting to 
reset any internal switches or links. 

 Unscrew the four screws securing the front panel in order 
to gain access to the PTM set-up switches (the PTM is 
the top board and the PSM the lower board, if the PCM 
is fitted this is the middle board.) It is possible to access 
the PSM jumpers and PCM switches without further 
disassembly.

2.1  PSM Analogue Output Jumpers

 Set the jumper links situated on the upper edge of the 
PSM for 0-10V or 4-20mA analogue output.

 WARNING! Be very careful to double-check the 
setting of these links, since if they are incorrect, 
permanent damage to the PSM circuits may result.

0-10V4-20mA

2.2  PTM Relay Energise Switches

 When these switches are in the Energise position the 
relay NC contacts will open on trip. When the switches 
are in the DE-Energise position the relay NO contacts 
will open on trip (this can be thought of as the ‘fail safe’ 
mode, i.e. the contacts will open on trip or power failure). 
The phase fail transistor will turn on when switch 4 is in 
the Energise position and there is a phase failure, or turn 
off if the switch is in the DE-Energise position.

1.  INTRODUCTION

 The AC Motor Power Monitor measures the active power 
consumed by an AC motor. Overload and underload 
trips are used to stop the motor and/or control warning 
devices. The AC Motor Power Monitor may be used for 
continuous logging of motor load by using the analogue 
output or a serial communications link to a PC. The fully 
specified unit has the following features:

•		Large	(14mm),	bright,	LED	display.

•		Three	10A-changeover	relays	that	may	be	configured	to	
energise or de-energise on trips by switch settings. 

•		LED	lights	to	indicate	trips.

•		0-10V	or	4-20mA	output	(jumper	selectable).

•		Phase	failure	warning	with	transistor	output.

•		RS485	data	link	to	a	PC,	for	remote	logging	and	set-up.

•		Three	front	panel	pushbuttons	for	set-up.

•		Remote	reset	for	latched	relays.

•		IP66	sealed	box,	or	DIN	rail	mounting.

•		Built	in	infrared	receiver	for	‘hands	off’	setting	up.

•		4	motor	current	ranges—1,	2,	4	and	8Amps.

•		External	CT	for	unlimited	size	motors.

•		Three	phase,	single	phase	and	inverter	compatibility.

•		‘Universal’	85-265VAC	power	supply.

•		‘Pluggable’	connectors	for	easy	installation.

The fully specified AC Load Monitor consists of three 
modules:

1.1 Power Sensor Module 

 The PSM is the main printed circuit board that contains 
the power supply and power sensing circuits (including 
the analogue output). The PSM may be used stand alone, 
see Section 1.4.

1.2 Power Trip Module

 The PTM contains the relays, display, pushbuttons, 
infrared link, and phase failure output.

1.3 Power Communications Module

 The PCM interfaces the PSM to an RS485 serial multi-
drop communications network. The PCM is used in 
conjunction with ‘PM-link’ PC software, which supports 
real time display of multiple units and logging to disc.

1.4 Reduced Specification

 The unit is assembled in a modular way, so that a cost 
effective reduced specification may be implemented if 
appropriate. For example, if only data logging is required, 
then a PSM could be used on its own and the output 
displayed on a meter. . Note that in this case a PTM 
would have to be plugged in temporarily to set-up the 
PSM. 

1      2        3        4
DE-Energised
on trip position

Energised
on trip position
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3.   WIRING

 Remove the electronics from the enclosure before drilling 
holes as required for cable entry. Entry is possible either 
through the base for wiring through the back of the 
enclosure, or to fit a conduit connector to the bottom 
face. It is suggested that the wiring be completed using 

the pluggable connectors with the unit removed from 
the enclosure, since this will be much more convenient, 
and will avoid any possible damage to the unit. Refer to 
the unit itself to confirm the wiring connections. A typical 
wiring scheme is shown below.

Typical Wiring Diagram

PTM-3 & PTM-3-4XL 

1 2 3

TRIP LEDs

RELAY
1

RELAY
2

RELAY
3

NO1 NC1 COM1 NO2 NC2 COM2 NO3 NC3 COM3

External
Reset

UNDERLOAD, OVERLOAD
MOTOR CUTOUT OR ALARMS

Stop

POWER SENSOR MODULE (PSM)

POWER TRIP MODULE (PTM)

DISCONNECT FROM MAIN SERVICE 
BEFORE PERFORMING ANY WORK.  
INSTALLATION MUST BE PERFORMED 
BY QUALIFIED PERSONNEL

WARNING
DANGEROUS VOLTAGES

1   2   3  PF

ENERGISE ON TRIP

DE-ENERGISE ON TRIP

120V AC

"Phase Fail"
Opto-Isolated NPN Transistor

100mA, 24V Max.

C1

Start

C1
A1A2

FAIL + RESET

C1
A1

T1

T2

T3

ANALOG
OUTPUT

MOTOR
VOLTAGE INPUT

CURRENT
INPUT

EXTERNAL
POWER SOURCE

85 - 265V AC

AN+ L3 L2 L1

MOTOR

L N E

BLACK
RED

TWISTED
SHIELDED

PAIR

Starter
Contactor

Coil

A2

3 PH MAIN

CIRCUIT
BREAKER

OR
FUSED

DISCONNECT

120V AC

L1

L2

L3

(L1) (COM)

FUSE "T"
315mA, 250V

ANALOG OUTPUT LINKS
0-10V or 4-20mA

*Note: current input
to PTM must be from 
phase not used by CPT 

External C.T. req'd
Over 8 amps 
(locked rotor amps)

CPT (Control Power transformer) 

3ph, 240
480 or 
600 Volts 

*

AN-

Typical Control
Wiring to stop motor
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4.  CONFIGURATION 

 Power up the unit, and then press and hold the ‘down 
arrow’ and the ‘check’ buttons together to enter 
configuration mode. To exit configuration mode (or 
Calibration or Set Modes), hold the check button down. 
The unit will exit any mode automatically if the buttons 
are not touched for a period of 25 seconds.

4.1  Single or 3 Phase

 In order to correctly calculate Power and Voltage in 
diagnostic mode (see Section 7) it is necessary to set 
the unit for either single or 3-phase operation. Press 
the ‘check’ button to scroll to the first item, which is the 
setting for single or 3-phase. Set to On/OFF as required 
using the arrow buttons. 

4.2  Amps Range

 Now press ‘check’ again to scroll to the Amps range. 
Set this to 1, 2, 4 or 8A to match the expected motor 
current (in one line for a 3-phase system). Try to set the 
range so the normal running current is between 50-80% 
of the range; however the unit will operate correctly with 
currents of up to 30% over-range.

4.3  Full Scale Load 

 Now press ‘check’ again to scroll to the 0-10V or 4-20mA 
analogue output full-scale load setting. This is used to set 
the load value that will give 10V or 20mA output, so that it 
effectively controls the scaling of the output. Normally this 
value will be about 150%.

5.  CALIBRATION

 The unit should be calibrated so that a load reading 
of 100% is normal. A trip setting of less than 100% is 
treated as an underload, and a trip setting of over 100% 
as an overload.

5.1  Auto-Calibration

 Start the motor with a normal load. Hold all three buttons 
down and the unit will enter calibration mode and will 
alternate between the display on the right and the 
load value. The Load value will gradually adjust itself 
automatically to 100%.

5.2  Manual Calibration

 After auto-calibration is complete, the load value may 
be adjusted to a slightly different value with the arrow 
buttons. If it is impossible to increase the reading 
sufficiently, check the Amps range, and go back to 
Section 4 to set a lower current range. A diagnostic mode 
is described in Section 7 that may be used to check the 
motor current.
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5.3  Calibration Constants — ‘Cloning’

 This method may be used to ‘clone’ units so that they 
all have identical Load calibrations. To do this, enter 
calibration mode with the motor stopped, i.e. zero load. 
If the unit has been previously calibrated, the display will 
indicate the value of the first calibration constant (range 
0-8) which may be noted for cloning other units to match 
this one. Otherwise a default value will be displayed 
which may be adjusted to the correct cloning value using 
the arrow buttons.  Now press the ‘check’ button to scroll 
to the second calibration constant (range 0-250), and 
repeat the previous procedure. 

5.4  Normal Running

 When the motor is running the unit will display the load 
value continuously. When stopped, the display will 
alternate between the peak load seen during the last run, 
and the stop identifier.

6.   SET MODE 

 Hold the arrow buttons down to enter set mode, then 
press the ‘check’ button to scroll through the set-up 
values. Hold an arrow button down to rapidly change the 
value. The display will alternate between the value itself 
and an identifier.

6.1  Set Start Delay

 Enter set mode and scroll to the first item— ‘start delay’. 
The start delay will inhibit trips for the delay interval. 
This will need to be adjusted experimentally for optimal 
protection, if it is too short then trips may operate during 
motor acceleration. The display will alternate between 
the value itself and the start delay identifier. The value will 
auto-range to whole seconds if the value is increased to 
over 9.9 seconds.
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6.2  Set Trip Values

 The trip values are in three repeated blocks of items; 
the values for Trip1 are shown below. The display will 
alternate between the value itself and the identifier.

 6.2.1 Trip Level 

 The next item after the start delay in the set sequence 
is	the	Trip	1	level.	When	this	is	zero,	the	trip	will	be	
turned off, when less than 100, the relays will change on 
underloads, otherwise the trip will be an overload.

 6.2.2 Trip Delay 

 The next item is the trip delay. For an overload for 
example, this is the total time spent above the trip level 
before the trip will operate. The trip delay is set to the 
minimum value necessary to avoid nuisance trips, which 
may be caused by normal load disturbances, or the trip 
delay may be used to detect sustained overloads or 
underloads.

 6.2.3 Trip Hold

 The next item is the trip hold (or latch). When set to 
ON the relay will hold its tripped state when the load is 
changed or the motor is stopped. A held, or latched, relay 
may only be reset by holding down the ‘check’ button or 
closing an external contact connected to the PTM when 
the motor is stopped.

6.3  Set Phase Fail

 The last item in the set sequence is the phase fail switch. 
This should be set to OFF for single-phase applications. 
When set to ON, the unit will sample the motor voltage 
during the start delay, and will trip when the voltage drops 
by more than 25%, or there is a phase sequence failure.  
Phase failure is indicated on the display, and the PTM 
transistor output will change state. 
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7.  DIAGNOSTIC MODE

 Hold the up arrow and check buttons down to enter 
diagnostic mode. The initial display will be the peak load 
detected since start.

7.1 Voltage

 When in diagnostic mode, pressing the up arrow button 
will display the L1 voltage, alternating with the indicator. 
For 3-phase operation the display will indicate the voltage 
from L1 to the average neutral (multiply by √3 to give the 
line to line voltage).

7.2  Amps

 When in diagnostic mode, pressing the down arrow 
button will display the motor current, alternating with 
the indicator. The current is given for L1, so for 3 phase 
multiply by 3 for the total motor current.

7.3  Power

 When in diagnostic mode, pressing the check button 
will display the power, alternating with the indicator. The 
display is auto ranging and will be in Watts, or kW if 
greater than 999Watts. The power is given for L1, so for 3 
phase multiply by 3 for the total motor power.

7.4  Quick’ Diagnostic Mode

 Diagnostic mode is normally used when setting up the 
unit to check that the correct current range has been 
selected. However please note that when in Diagnostic 
mode, Set Mode, or Configuration modes the trips are not 
effective, because the Load value is not available. If you 
want to quickly see the values for Peak Load, Voltage, 
Current or Power when running normally, simply press 
the buttons as you would in Diagnostic mode, but do 
not hold them down. In this mode the indicator will not 
be displayed alternating with the value, and the value 
will only be displayed for one second before reverting 
to Load. Also note that in ‘quick’ mode the values for 
voltage and current will lag changes by several tens of 
seconds, so they are really only useful when the motor 
conditions are stable. However there is no lag for Power 
or Peak Load values.

7.5 Calculating the Power Factor

 The Power Factor (PF) indicates how efficiently the motor 
is matched to the load.  Most motors should operate with 
PF in the range 0.4 to 0.8 if properly loaded. PF is defined 
as the ratio of the active power to the apparent power 
(PF is often defined, as the cosine of the phase angle 
between the voltage and the current, but this is only true 
for undistorted sinewaves).

  

   PF = Power / (Volts x Amps)
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8.  POWER COMMUNICATIONS MODULE

8.1  Setting the Address Switches

 The two decimal rotary switches are accessible from 
the left-hand side of the unit. The upper one is the tens 
and the lower one the units of the address. Note that 
any address from 0-99 may be used, but the physical 
limit on the number of nodes on an RS-485 network is 
defined as 32, this is limited by the capacity of the driver 
to overcome the line capacitances. Also the ‘PM-link’ PC 
software will become difficult to manage (with numerous 
windows and open files) if a large number of nodes is 
connected, and the logging intervals will have to be 
longer. It is suggested that 10 units are a practical limit.

8.2  Wiring

  The PCM isolates (galvanically) the RS-485 network from 
the PSM circuits and voltages, therefore an isolated RS-
485 interface is not required in the PC. There seems to be 
some	confusion	in	the	industry	as	to	which	line	is	A	or	B,	
so if the first connection is unsuccessful, try reversing A 
and	B.	The	connections	are	illustrated	on	the	below,	the	
pluggable	terminals	are	removed	horizontally.

                               COMM    B        A

PCM TERMINALS

8.3  PC Interface Units and Line Termination

 A suitable unit, the K-485-99, is available from:
	 	 Brunel	Corporation
  1304 Twin Oaks Street
  Wichita Falls, TX 76302
  PH: 940-723-7800
  Fax: 940-723-7888

 This unit derives sufficient power to drive the network 
from unused RS-232 lines from the PC. Since slew rate 
limited drivers are used in the PCM and in the K-485-
99, termination resistors are unnecessary. Also there is 
insufficient drive from the PC serial port using a self-
powered converter; however for very long lines (>500m), 
it is possible to use series capacitors with the termination 
resistors (e.g. 220 Ohms and 1000pF) to avoid DC 
currents.

 Other PC interface units are available, some require 
external power, and some are fitted internally. However to 
be compatible with ‘PM-link’ they must use the standard 
PC COM ports 1-4, and must not require special drivers.

8.  Infra-red Remote Control

 Remove the battery compartment cover and insert a 9V PP3 
battery, observing polarity. The red LED will light when a 
button is pressed as a check on battery condition.

 The remote control has a limited range, about 100mm, so 
that there is no possibility of interference with adjacent units. 
The remote control must be directed at the button area on 
the units’ front panel — the LED next to the buttons will light 
when the remote control is active. 

 10. FREQUENTLY ASKED QUESTIONS

Q Why does the display read zero or an unlikely value when the 
motor is running?

A Check that you are using the correct current range.  Check 
that you have used L1 for the current sensing you must use 
the same phase as that connected to the L1 terminal. If you 
have just installed the unit you may need to reverse the wires 
connected to the current sensor input terminals in order 
to obtain a sensible power reading. Check that you have 
correctly followed the calibration or cloning procedures.

Q Why does the underload trip when I stop the motor?

A In applications where the motor current decays very slowly 
upon stopping, an underload may be detected before 
complete	stop	(zero	power).	Increase	the	underload	trip	
delay to avoid this nuisance tripping. If this method is not 
acceptable, then it is possible to inhibit tripping by applying 
an external reset (PTM terminals) on motor switch-off using a 
spare NO switch on the control contactor.

Q Why is it not possible to get high enough readings to set 
overload trips (load>100)?

A Check that the current range is set correctly. If all seems 
correct and you still cannot achieve high enough readings, 
try using the diagnostics mode. This will enable you to check 
the actual voltage and current values.

Q Why does the trip LED stay lit after the motor is tripped and 
how do I turn it off?

A The trip LED indicates a fault condition and if the Trip Hold 
function is turned ON for the trip, the relay stays held in the 
trip position.  To reset the PTM and the relay, make sure the 
motor is stopped, and then hold down the check button on 
the PTM panel or the external reset button if installed.

Q Why is the peak load always higher than expected?

A Try increasing the start delay, there will be a surge in load 
during motor start.
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11.  APPENDIX

11.1 Using an External Current Transformer

 For less than 8A applications, the PSM can be wired directly.  
For greater than 8A applications, choose a standard 5A 
secondary current transformer with a primary rated for the 
application. The CT range is reduced by looping cable through 
the CT hole, e.g. for a 60A (RCT) rated transformer and two turns 
(NCT= 2) through the CT hole, the nominal current that can be 
monitored is 60/2 = 30A. Normally the unit would be set for 
the 4A range, but whatever the range chosen the actual motor 
current is given by:

   A = RCT/NCT _ reading/5

  and the Power by:

   Power = RCT/NCT _ reading/5

 A guide is to make RCT/NCT = FLC where FLC is the motor ‘Full 
Load Current’ from the manufacturer’s data sheet. For lightly 
loaded motors it may be necessary to increase the number 
of turns (NCT) through the CT in order to achieve acceptable 
readings and sensitivity. 

CAUTION!   When current is flowing through the primary of the 
current transformer, always have the unit connected properly, or 
short out the secondary terminals.  If the secondary terminals 
are left open circuit, dangerous voltages can be developed and 
there is risk of electric shock!

11.2 Replacing the Mains Fuse

 To do this, remove the PTM as described in 6.2.1. Then carefully 
pull out the mains fuse that is located near to the mains 
terminals, just below the toroidal transformer. Replace with a 
wire ended fuse type Wickman  TE5 315mA type ‘T’ (slow blow).
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12. SPECIFICATION

AC MOTOR LOAD MONITOR 

Power Supply 85-264VAC	50-60Hz,	5VA	max.

Motor Voltage 
Ranges

Three Phase: 600VAC max (line to line).
Single Phase: 350VAC max.

Motor Current 
Ranges

Programmable: 1A, 2A, 4A, 8A.
(or >8A use an external 5A secondary current transformer).

Reaction Time 4 mains cycles

Analogue Output 0-10V or 4-20mA max. load 450 Ohms
(jumper selectable).

Phase Fail Output Opto-isolated NPN transistor, 100mA 24V max. 
(phase failure, sequence or 25% drop in voltage)

Display 3 LED digits, 14.2mm high, red

Displayed Values Running:  Load: (calibrated to read 100).
Stopped: Peak Load.
Status messages: Start, Stop, Phase Failure.
Set-up: Trip Levels, Start & Trip delays, Hold ON/OFF
Diagnostics: Peak Load, Volts (RMS), Amps (RMS), 
Watts or kW (auto-ranging),

Trip Relays Three SPCO type, contacts rated 10A @ 28VDC or 120VAC, 5A 
@ 240VAC. 
(may be switched to energise or de-energise on trip)

Trip Delays 0-25s in 0.1s increments.

Trip Hold ON/OFF select, pushbutton Reset, terminals for external Reset 
contacts

Start Delay 0-250s (0-9.9s in 0.1s increments)

Enclosure 200mmH x 120mmW x 90mmD  - polystyrene - sealing to: IP66.             

Options: Open frame (base plate) with DIN rail adapter, ‘G’ or 35mm 
‘top-hat’

Environment Temperature: -20°C to +60°C
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