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1. Features: 

1.1 Display: 

 LED display, indicating status information & fault identification.  

The inhibit (blue) also indicates a channel not being used or under repair. 

 

LED INDICATION 

Green OK 

Red Fault 

Blue Inhibited 

Pink False inhibit 

1.2 Supply watchdog (Power Loss alarm)  

 The alarm relay provides both the fault alarm and the power loss alarm functions. 

The relay has normally open voltage free contacts and is configured as follows:  

 

Terminal No Description Power On Power Lost 

4 

Alarm relay output 

N/O       (normally 

open) 
Closed 

5 Common Common 

6 N/C       (normally 

closed) 
Open 

 

NOTE: Some configurations may require a dedicated power loss alarm output, in which case an additional relay is 

required to be fitted in the unit. Please advise at the time of ordering. 

 

 

 

Powering the instrument from the cooler supply will enable the power loss alarm to operate if cooler supply fails. 

 

Internal view of unit showing additional 
power loss alarm output relay fitted. 
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1.3 Inhibit switches: 

There are 18 switches accessible from the front panel of the instrument to enable   each channel to be 

independently inhibited. 

Inhibits can be applied either: 

1) To inhibit a channel not being used. 

2) In the event of a failure, to temporarily inhibit the channel, allowing the unit to continue monitoring the 

remaining channels, until a repair has taken place to restore the channel to normal operation. 

1.4 Inhibit status: 

A BLUE LED will indicate the presence of an inhibit on each individual channel. 

1.5 False or incorrect inhibit: 

In the event that a channel is incorrectly inhibited a PINK LED will be displayed and an alarm output will be 

sent. False or incorrect inhibits are caused by the following:  

1) An inhibited channel receiving an input signal. 

2) Following the repair of a failed channel and the inhibit not being removed. 

2. Functions / LED Indications 

2.1 Alarm output Delay 

The instrument has an alarm output delay, built in, to allow for the cooling system to settle down and for 

any sequential cooling start delays, such as, soft start. 

Alarm output delay is factory set to 5 mins but is factory adjustable from 0-10 minutes in 1 min intervals. 

Preferred delay time is selected by moving the appropriate switch to the right. Only 1 switch should be 

selected, more than one switch and the time delay will cease to function correctly. 
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2.2 Configurations 

2.2.1 Single stage or fan only cooler monitoring (see paras 9.2 & 9.3 pages 11 & 12) 

The unit can be configured as single stage or fan only cooler monitor, capable of monitoring up to 18 inputs.  

a. Single stage: Pumps – channels 17 & 18 with fans  channels 1-16 

b. Fan Only - Channels 1-18  

 

2.2.1a  Single stage cooling system  definition –( PFM – 1 - Watchdog) 
 

Single stage cooling is where all the cooling is activated by a single switch of the Oil or Winding Temperature 

indicator at one pre-set temperature. It includes systems with soft starts and time delays between pumps and fans 

starting. 

2.2.2 Two stage cooler monitoring (see paras 9.4 & 9.5 pages 13 & 14) 

The unit can be configured to monitor a two stage cooling system. 
 
2.2.2a  Two stage cooling system definition – (PFM - 2- Watchdog) 

Two stage cooling is where the pumps are independently activated by one switch of the Oil or Winding 

Temperature indicator at one pre-set temperature and the fans are activated independently by a second switch of 

Oil or Winding Temperature indicator at a different  pre-set temperature. 

 

2.2.2b  Two stage cooler monitoring is achieved as follows: 

 
a. Upon receiving an input to the 1st stage cooling input, only channels 17 & 18 will be monitored, (usually used 

to monitor the pumps). 

b. Then upon receiving an input to the 2nd stage cooling input, the remaining 16 (1-16) channels are able to be 

monitored, (usually used to monitor the fans). 

 

0 min delay 
 
 
 
 
 
5 min delay 
 
 
 
 
10 min delay 
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2.3 Cooler Working 

GREEN LEDs indicates that all channels are working or are on standby. 

2.4 Cooler Failure 

 RED LEDs indicates failed units, the channel LED showing which channel is at fault. 

2.5 Inhibited channel 

BLUE LEDs indicate channels that are inhibited. 

2.6 False Inhibit of channel 

PINK LEDs indicate channels that are incorrectly inhibited. 
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3. Mounting 
 

The instrument is surface mounted. 

   

 
 
 

4. Case entry points: 
 

 Three M25 stuffing Glands. 

5. Isolation Testing: 

 

This instrument MUST NOT be subjected to an 
isolation test 

 

DO NOT FLASH TEST 
 
 
 
 

3 x M25 Stuffing Glands 
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6. Wiring the PFM - Watchdog 

 
Refer to electrical connections Section 7. 

Powering the instrument from the cooler supply via its own fuse and link will enable the 

power loss relay to operate if cooler supply fails. 

7. Electrical Connections:  

7.1  CT  Inputs 
 

 
 

7.2   Terminal Block Inputs 

 

Terminal No. Description Connection 

1 

Mains Power supply input 

EARTH 

2 N 

3 LIVE 

4 
Alarm & Power Loss relay 
output 

NO 

5 Common 

6 NC 

 

7.3   Alarm & Power Loss Output Relay: 

 
The instrument has one voltage free single pole double throw relay which can be configured for NO or NC. 
Ratings as follows:  
 

Switching Voltage Rated Current 

250Vac 6A 
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30Vdc 3A 

110Vdc 0.35A 

220Vdc 0.2A 

 

7.4   Current transducers - CTs: 

Fit a miniature CT around any one of the phases from the cooler contactors for each PUMP and FAN being 

monitored and wire up into the connectors appropriate to each channel as required. Pumps using channels 

CH17 & CH18 only.  

There are two types of CT :  a) CT-1 Standard; for motors of ½ HP and above. 

b) CT-2 High Sensitivity; for motors of ¼ HP and below. 

With both types of CT additional turns maybe required to detect pumps or fans with small motors. 

Figure 1:  Shows the motor supply cable going straight through the CT. 

Figure 2:  Shows the motor supply cable with an additional turn through the CT. 

         

Fig 1             Fig 2 

7.5   Power supply:  

The instrument has a switch mode power supply capable of the following power connections: 

 85 – 264 Vac @ 47 – 440Hz and 110–370 VDC 

AC connections: LIVE, NEUTRAL, EARTH 

DC connections: LIVE – DC positive      NEUTRAL – DC negative 

The instrument should be supplied from its own fuse and link with the fuse rated at  

3 amps. 

8. Optional Cooler Exercise Unit. 

 
The instrument can be fitted with an optional Cooler Exercise unit that can be programmed to activate the 

cooler at regular weekly intervals to ensure continued availability of the cooling. Time and day are customer 

selectable. 

Motor Supply cable 

 

 

 

 

 

 

CT Output cable 
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The Exerciser will be internally mounted in the instrument case and connected to the instruments power 

supply. 

Please see paragraph 10 (page 15) or the separate instruction sheet, supplied with the exerciser, for the 

setting up instructions. 

9.  Wiring Diagrams 

9.1   CT input connections 

 
 The lid of the box contains the connections for the CT inputs and is common to both single stage, fan 
only and two stage cooling systems. 

 
 
 
 

Connection Configurations 

Fan only configuration All 18 channels can be used for Fans 

Pump & Fan configuration For Pumps use channels 17 & 18 and channels 1-16 for Fans 
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9.2  Single Stage or Fan only Cooling Wiring Configuration without Timer. 

 
PFM- 1 - Watchdog 

3 2 1
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FAN 
Connection to 

PCB

PUMP 
Connection to 

PCB

Connect to coil 
of FAN Motor 

Contactor

WATCHDOG 
Relay, 

use NO/NC and 
COM as 
required

Relay 
F

Relay 
P

Relay 
WD

 

9.2.1   Connections table – single stage or fan only cooling without Timer 

 

Customer connections – single stage or fan only 

Item Description Terminals Comments 

Relay F & P Relay coil  A1, A2 
Connect relay coils to coil of Pump motor contactor, or  for 
fan only,  Fan motor contactor. Link both Relay terminals 
A1 and A2 as shown .Relay coil voltage: 230Vac  

Terminal Block 

Mains input 

1 EARTH 

2 N 

3 LIVE 

Alarm Output 

4 NO 

5 Common 

6 NC 

 
  



 

Revision 14 2022 
All information and images copyright of Accurate Controls Ltd 2022. 

Page 13 of 27 

9.3 Single Stage or Fan only Cooling Wiring Configuration with Timer Module. 
 

PFM- 1T - Watchdog 
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FAN 
Connection to 

PCB

PUMP 
Connection to 

PCB

Connect in parallel with 
cooler controls to run 

coolers. Activated by Timer

Connect to coil 
of FAN Motor 

Contactor

WATCHDOG 
Relay, 

use NO/NC and 
COM as 
required

Relay 
T

Relay 
F

Relay 
P

Relay 
WD

TIMER 
MODULE 

(TM)

Connect to coil 
of FAN Motor 

Contactor

 

9.3.1   Connections table – single stage or fan only cooling system with Timer 

Customer Connections – single stage or fan only with timer module 

Item Description Terminals Comments 

Relay F & P Relay Coils  A1, A2 
Connect relay coils to coil of Pump motor contactor, or  for 
fan only,  Fan motor contactor. Link both Relay terminals A1 
and A2 as shown .Relay coil voltage: 230Vac  

Relay T Relay Output 
11 & 14 

or 
12 &  24 

Connect in parallel with cooler control switch of WTI. 
 

14 & 24  and 11 & 21 are internally connected 

Terminal Block 

Mains input 

1 EARTH 

2 N 

3 LIVE 

Alarm Output 

4 NO 

5 Common 

6 NC 
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9.4 Two Stage Cooling Wiring Configuration without Timer Module 

PFM - 2 - Watchdog 

3 2 1
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FAN 
Connection to 

PCB

PUMP 
Connection to 

PCB

Connect to coil 
of FAN Motor 

Contactor

Connect to coil 
of PUMP Motor 

Contactor

WATCHDOG 
Relay, 

use NO/NC and 
COM as 
required

Relay 
F

Relay 
P

Relay 
WD

 

9.4.1   Connections table - Two stage without timer module 

Customer connections – Two stage without timer module 

Item Description Terminals Comments 

Relay P Relay coil A1, A2 Connect to coil of pump motor contactor.  
Relay coil voltage: 230Vac 

Relay F Relay coil  A1, A2 Connect to coil of fan motor contactor. 
Relay coil voltage: 230Vac 

Terminal Block 

Mains input 

1 EARTH 

2 N 

3 LIVE 

Alarm Output 

4 NO 

5 Common 

6 NC 

Watchdog Relay Relay Output 

12, 22  NC POWER LOSS ALARM OUTPUT: 
Connect as required to kiosk terminals for alarm 
signal. 

11, 21  Common 

14, 24  NO 
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9.5 Two Stage Cooling Wiring Configuration with Timer Module & Power loss alarm relay. 
 

PFM- 2T- Watchdog 

3 2 1
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FAN 
Connection to 

PCB

PUMP 
Connection to 

PCB

Connect in parallel with 
cooler controls to run 

coolers. Activated by Timer

Connect to coil 
of FAN Motor 

Contactor

Connect to coil 
of PUMP Motor 

Contactor

WATCHDOG 
Relay, 

use NO/NC and 
COM as 
required

Relay 
T

Relay 
F

Relay 
P

Relay 
WD

TIMER 
MODULE 

(TM)
 

9.5.1   Connections table – Two stage cooling system with Timer & Independent power loss alarm. 
 

Customer connections – Two stage cooling system 

Item Description Terminals Comments 

Relay P Relay coil A1, A2 
Connect  to coil of pump motor contactor.  
Relay coil voltage: 230Vac 

Relay F Relay coil  A1,A 2 
Connect  to coil of fan motor contactor. 
Relay coil voltage: 230Vac 

Relay T Relay Output 
11 & 14 

or 
12 &  24 

Connect in parallel with cooler control switch of WTI. 
 

14 & 24  and 11 & 21 are internally connected 

Watchdog Relay Relay Output 

12, 22  NC POWER LOSS ALARM OUTPUT: 
Connect as required to kiosk terminals for alarm 
signal. 

11, 21  Common 

14, 24  NO 

Terminal Block 

Mains input 

1 EARTH 

2 N 

3 LIVE 

Alarm Output 

4 NO 

5 Common 

6 NC 
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10.  PFE-1 Exerciser – (Timer ) Operation & Programming 
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    High - (100%)     Good - (80%)                Low – (15%)             Empty – (0%) 
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