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speCifiCaTions

ReplaCemenT paRTs

Sensors
2 temperature sensors are standard per room. Up to 4 sensors are allowed.  
Additional sensors can be ordered as a separate line item.

Voltage 120V standard (optional 208-240V)

 Power Input 18.2 VA – 34.6 VA (depending on the number of systems)

Contacts 240 V / 10 A

Battery Life 10 years (program/data protection)

Operating conditions 14oF to 140oF (-10oC to 60oC), < 90% RH non-condensing

Casing
Type 4 Mild Steel Wallmount Enclosure w/ Window. Complies with UL 508A Type 3R, 4 and 
12, CSA Type 3R, 4 and 12, NEMA 3R, 4 and 12 and IEC 60529, IP66

Overall Dimensions 16”H X 12”W X 6”D (406mm X 305mm X 152 mm)

Weight 28 lbs approx. (12.7 Kg)

Communication 
 (optional)

Modbus RTU, BACNET MSTP, MODBUS TCP/IP.

Please refer to the Replacement Parts Catalogue available online at www.refplus.com  

(https://refplus.com/en/parts-services/)
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oveRall Dimensions

insTallaTion

WARNING: Before installation or maintenance, always check to be sure that main power to system is OFF. 

Electrical shock can cause personal injury or death.

SAFETY CONSIDERATIONS

Installing, starting up, and servicing any equipment can be hazardous due to system pressures, electrical components 

and equipment location (elevated structures, etc.). Only trained and quali¿ed installers as well as service technicians and 
electricians should install, start-up and service this equipment.

When working on the equipment, observe precautions found in the literature, on the tags, stickers, and labels attached to 

the equipment.

Follow all safety codes. Wear safety glasses and work gloves.

16” (406mm)
14.5” (368mm)

12” (305mm) 10.5” 
(267mm)

6.71” 
(170mm)

6” 
(152mm)



6
R

inTeRfaCe Key DesCRipTions

ALARM KEY 

Lets you access the Alarm menu (some controller models may have a bell icon)

PROGRAMMING KEY 

Lets you access the Programming menu (Prg on some controller models)

ESCAPE KEY 

Returns to the Status menu or the previous menu (Esc on some controller models)

DOWN KEY 

Lets you navigate down through screens and menus or lets you change the value of a ¿eld 

UP KEY 

Lets you navigate up through screens and menus or lets you change the value of a ¿eld 

ENTER KEY 

Lets you con¿rm a selection and lets you navigate between ¿elds in a screen 

NAVIGATION PRINCIPLES

1. Use the  keys to navigate between screens. 

2. Once on the desired screen, use the  key to navigate between ¿elds.

3. Once on the desired ¿eld (blinking cursor), you can change the value using the  keys. 

Note: Press and hold an arrow key to speed up value change. 

4. To con¿rm your selection, press  key (note that your selection is con¿rmed only after  is pressed).

WARNING: The following selections will be applied immediately, without the need to con¿rm by pressing : 

• ON/OFF

•  oC/oF

• 12h/24h

• Factory Reset

• Alarm Logging Reset

• Alarm Reset
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opeRaTion pRinCiple

5oC

6oC

7oC

Setpoint
 + 

Setpoint differencial
+

Redundancy band 

Setpoint + Setpoint differencial

Setpoint -  Setpoint differencial

Setpoint

9oC

First stage ON

Temperature
condition

satisfied

 Temperature
condition

not satisfied

When all units are OFF
TEMPERATURE RAMP 

(once at least one unit is ON)

5oC

6oC

7oC

9oC

All stages OFF

TIME

T
E
M
P
E
R
A
T
U
R
E

A

B

C
Temperature drop rate
does not follow preset RAMP. 
Controller makes adjustment

Preset RAMP:
ideal temperature
drope rate

When all units are OFF, temperature control is on 

idle while room temperature is monitored.

When room temperature exceeds Setpoint + 

Setpoint differential (7oC on the example above), 

¿rst stage is ON. This means Lead unit is turned 
ON.

2 TO 8 UNITS
Controller monitors the room temperature and compares it 

to the preset RAMP. This is the ideal temperature drop rate.

If room temperature does not drop according to the preset 

RAMP (C), a Lag unit is called to cool. Lag units are added 

one by one until RAMP is achieved or until no more Lag units 

are available.

If room temperature exceeds the Setpoint + Setpoint 

differential + Redundancy band (9oC on the example above), 

a Redundant unit is called to cool. Redundant units are 

added one by one until RAMP is achieved or until no more 

redundant units are available.

When Setpoint – Setpoint differential (5oC on the example 

above) is satis¿ed, all units stop cooling. At this point, Lead 
rotation takes places, according to the user settings.

If a unit is on defrost, the next available unit is called to cool.

SINGLE & BACK-UP
Controller monitors the room temperature and compares it 

to the preset RAMP. This is the ideal temperature drop rate.

If temperature does not drop according to the preset RAMP 

and temperature is above Setpoint + Setpoint Differential + 

Redundancy band, the back-up unit is called to cool and the 

Lead unit stops cooling.

When setpoint – setpoint differential is satis¿ed (5oC on the 

example above), unit stops cooling. Lead rotation takes 

places, according to the user settings.

If a unit is on defrost, the next available unit is called to cool.

SET-UP OPTIONS

The Lead Lag controller can be operated according 

to two different set-up options: “2 to 8 units” or 

“Single+Back-up”. Users must choose one of the 

two options according to their room con¿guration.

Single+BackUp:  Group of two units. When there’s 

a cooling demand, Lead unit 

starts cooling. Lag unit cools if 

Lead unit is not able to control the 

temperature. Units will not cool 

simultaneously.

2 to 8 units:  Group has one Lead unit and one  

  or several Lag or Redundant   

  units.
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sTaTus anD pRogRamming menu & sub-menus DiagRam

PROGRAMMING MENU

G>VERSION INFO

A>UNIT ON/OFF

B>USER SETUP

ENTER USER PASSWORD

0000

UNIT STATUS

ON

000sec(s)

ENTER USER PASSWORD

0000

TEMPERATURE SETTINGS

UNIT:

Setpoint:

Main page retn del : 02M 

o
c

06.0o
c

ENTER SERVICE PASSWORD

0000

OFFSETS

Control temp:
00.0o

c

008.8o
c

TEMPERATURE SETTINGS

Setpoint      diff:
Ramp:    
Temp monitor del:

Redundancy band 

01.0o
c

1.0o
c/120S
0120s

02.0o
c

SENSOR SETTINGS

Sensors  number: 4
    
Control by: Average

DEFROST SETTINGS (W)
Write defrost:000    
Unit:0
Type:Disabled
Day:  Start:00:00
Time:00mins
Action:Set
Apply: NO

DEFROST SETTINGS (R)
Read defrost:000    
Unit:0
Type:Disabled
Day:  Start:00:00
Time:00mins

DEFROST AUTO DISTRIB. (W)
Units:0    
Type: Disabled
Day:
Def/day:00     Time:00mins
No defrost:    00:00-00:00
No defrost:    00:00-00:00
A:Distribute         Apply:NO

DEFROST AUTO DISTRIB. (R)
Units:0            Index:0    
Type: Disabled
Day:
Def/day:00     Time:00mins
No defrost:    00:00-00:00
No defrost:    00:00-00:00

ENTER FACTORY PASSWORD

0000

FACTORY SETUP MENU

ALARMS LOGGING RESET

SYSTEM SPECIFICATIONS

DIGITAL INPUTS/OUTPUTS

16 : 47 : 48         2020/05/05

SetP: 
Diff:
RedDF:

 

Cmp1
Cmp2
Cmp3

 

RT:   006.5oc
CT: 006.3oc

-010.0oc
02.0oc
02.0oc

005:Redundant unit ON
CLOCK SETTING

Clock Mode:  24h
17:06:03      2020/09/08

   Set new hour  17:06

   Set new date   20/09/08
                                yy/mm/dd

A) UNIT ON/OFF B) USER SETUP C) SERVICE MENU D) FACTORY SETUP

FACTORY SETUP SUB-MENUS

PROGRAMMING MENUS 

E) ALARM HISTORY F) CLOCK  G) VERSION INFO  

SYSTEM

SPECS

DIGITAL 

INPUTS/OUTPUTS DELAYS

FEATURES/ALARMS 

ENABLE/DISABLE

FACTORY 

RESET

DEVICES

RUN HOURS

GENERAL

STATUS

ALARMS

LOG. RESET

LEAD ROTATION
Type:
True equalization

COMMUNICATION SETTINGS

BMS Address:001

Protocol: CAREL Local

Baudrate:19200 baud

FIELDBUS SETTINGS

Address:001

Protocol: 
CarelMaster5 expansion

Baudrate:19200 baud

FIELDBUS 2 SETTINGS

Address:001

Protocol:
Carel Expansion Boards

Baudrate:19200 baud

DELAYS

ON/OFF:
Fact. pass enab:
Defrst Index Sp:

015secs
30mins
001cyc

ENABLE ALARMS?

Not used

FACTORY RESET

This will factory
reset the unit.
Are you sure?

     Reset

DEVICES RUN HOURS
Are you sure to reset
this device RUN HOURS
registry?
Choose device

Save each:           12hour(s)
Seconds per hour:   3600

Are you sure to reset 
the alarms logging?

        Reset

DIGITAL OUTPUTS

Cmp1: None
Cmp2:None
Cmp3:None
Cmp4:None
Cmp5:None
Cmp6:None

DIGITAL OUTPUTS

Cmp7: None
Cmp8:None
Def1:None
Def2:None
Def3:None
Def4:None

DIGITAL OUTPUTS

Def5:None
Def6:None
Def7:None
Def8:None
G.Al: None

16 : 47 : 48         2020/05/05

UN
#1
#2
#3
#4

ROT
2nd
4th
3rd
1st

STA
Cmp
OFF
OFF
Cmp

Status:ON *RT: 008.8oc
CT: 06.0oc

ALARMS LOGGING RESET

16 : 47 : 48         2020/05/05

UN
#1
#2
#3
#4

ROT
2nd
4th
3rd
1st

STA
Cmp
OFF
OFF
Cmp

Status:ON *RT: 008.8oc
SP: 06.0oc

TEMPERATURE READINGS

Sensor  1 :
Sensor  2 :
Sensor  3 :
Sensor  4 :
Average :

006.5oc
006.7oc
006.6oc
006.5oc
006.5oc

UNITS RUN HOURS

#1
#2
#3
#4 

040h
041h
040h
038h 

:
:
:
:

SYSTEM SPECIFICATIONS
PLAN:01
Stages: 4 units    
Redundancy: 01 unit(s)
StagesON RTsf:Auto/1Un

ON:60mns   OFF:0020mns 

CONTROLLER SETUP

MENUS

STATUS 

SCREENS

by REFPLUS
30072010

VERS  1.0

LEAD LAG CONTROLLER
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VERSION INFO

To view the software version installed on the controller:

1. Enter the Programming menu by pressing . The display will read:

PROGRAMMING MENU

G>VERSION INFO

A>UNIT ON/OFF

B>USER SETUP

2. Use  to scroll the Programming menu and select G) VERSION INFO

3. Press . The screen will display the software version installed on the controller. In this case, the version is 1.0

by REFPLUS
30072010

VERS  1.0

LEAD LAG CONTROLLER

menus & paRameTeRs
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STATUS MENU

When the controller is powered ON, it shows screen 1 of the Status menu. The Status menu has 3 screens. Each one shows 

important information regarding the status of the controller, the room and the units, such as time and date, controller status 

(ON/OFF), sequence of units, room temperature, etc. No data can be entered or modi¿ed in the Status menu. The 
Status menu will show a default screen until the controller has been setup in the Programming menu. 

STATUS SCREEN 1

16 : 47 : 48         2020/05/05

UN
#1
#2
#3
#4

ROT
2nd
4th
3rd
1st

STA
Cmp
OFF
OFF
Cmp

Status:ON *RT: 008.8oc
SP: 06.0oc

Time

Controller Status ON/OFF

Unit number

in the group

Units sequence number in the

 chain to start, if required

Status of each unit.

Off =  unit is not required to run.

Cmp =  unit is required to cool.

Def = unit is required to defrost.

Room Temperature*

Setpoint

Date

 

*A blinking asterisk to the left of RT indicates that temperature is not dropping according to the ramp and that a next unit will be required 

to cool. If RT starts dropping, the call for a next unit to cool is cancelled. Refer to pages 7 and 25 for a RAMP description.

Press  to access Status screen 2. 

STATUS SCREEN 2

TEMPERATURE READINGS

Sensor  1 :
Sensor  2 :
Sensor  3 :
Sensor  4 :
Average :

006.5oc
006.7oc
006.6oc
006.5oc
006.5oc

Status screen 2 displays the temperature readings and temperature average (if more than 1 sensor). Up to four sensor 

readings are possible.

Press  to access Status screen 3.
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STATUS SCREEN 3

UNITS RUN HOURS

#1

#2

#3

#4 

040h

041h

040h

038h 

:

:

:

:

Status screen 3 displays the time each unit has been required to cool.

FACTORY RESET PROCEDURE 

Follow this procedure to reset the controller to factory settings. It is highly recommended to carry out a factory reset when 

the controller is ¿rst set up. 

1. Enter the Programming menu by pressing . The display will read:

PROGRAMMING MENU

G>VERSION INFO

A>UNIT ON/OFF

B>USER SETUP

2. Use  to scroll the Programming menu and select D) FACTORY SETUP

3. Press . The display will read:

ENTER FACTORY PASSWORD

0000

The screen may prompt you to enter the factory password. Please contact RefPlus to obtain your factory password.

4. Press .

5. Use  to enter the factory password. Note: If password is not accepted, verify that date and time are set properly. 

See page 31 for Clock adjustment

6. Press  to con¿rm the password. The display will read:
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FACTORY SETUP MENU

ALARMS LOGGING RESET

SYSTEM SPECIFICATIONS

DIGITAL INPUTS/OUTPUTS

7. Use  to select FACTORY RESET.

8. Press . The display will read:

FACTORY RESET

This will factory
reset the unit.
Are you sure?

     Reset

 WARNING! The following step will clear your settings and restore those of factory. DO NOT perform this 
operation unless you want to return to the factory settings.

9. Press  and then  to carry out the factory reset.
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SETTING UP YOUR CONTROLLER USING THE PROGRAMMING MENU

Use the Programming menu to make the initial setup of your Guardian+ Lead Lag controller or to modify a parameter. In this 

section, you will enter parameters in the:

1. FACTORY SETUP

2. USER SETUP

3. SERVICE SETUP

4. CLOCK

1. FACTORY SETUP

1. Enter the Programming menu by pressing . The display will read:

PROGRAMMING MENU

G>VERSION INFO

A>UNIT ON/OFF

B>USER SETUP

2. Use  to scroll the Programming menu and select D) FACTORY SETUP.

3. Press . The display will read:

ENTER FACTORY PASSWORD

0000

The screen may prompt you to enter the factory password. Please contact RefPlus to obtain your factory password.

4. Press .

5. Use  to enter the factory password. Note: If password is not accepted, verify that date and time are set 

properly. See page 31 for Clock adjustment.

6. Press  to con¿rm the password. The display will read:

FACTORY SETUP MENU

ALARMS LOGGING RESET

SYSTEM SPECIFICATIONS

DIGITAL INPUTS/OUTPUTS
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7. Use  to select SYSTEM SPECIFICATIONS and then press  to con¿rm your selection. 

The display will read:

SYSTEM SPECIFICATIONS
P-LAN:01
Stages: 4 units    
Redundancy: 01 unit(s)
StagesON RTsf:Auto/1Un

ON:060mns   OFF:0020mns 

P-LAN indicates the controller’s P-LAN address.

8. Press .

9. Using , set the number of units if you are running a 2-8 units set-up or select Single+BackUp if you are 

running a Single+Back-up set-up. You must choose one of the two options according to your room con¿guration.

Single+BackUp:  Group of two units. When there’s a cooling demand, Lead unit starts cooling. Lag unit cools if Lead unit 

is not able to control the temperature. Units will not cool simultaneously.

2 to 8 units: Group has one Lead unit and one or several Lag or Redundant units.

Note: Lag units number = Stages - 1 (Lead) - Redundancy

10. Press  to con¿rm your selection.

11. Using , set the Redundancy. 

Redundancy is the number of redundant units in the group (in the room). Redundant units are only allowed to cool if 

room temperature in the room is above Setpoint + Setpoint diff + Redundancy band.  

12. Press  to con¿rm your selection.

13. Using , set the StagesON RTsf parameters.

StagesON RTsf:  This setting, combined with ON and OFF below, sets the way the controller will run the units in case all 

temperature sensors are lost. Can be set to Auto/1Un to Auto/8Un and from 0 to 8 units.

Example 1: StagesON RTsf set to 3 units, ON set to 60mns and OFF set to 20 mns. If all sensors are lost, the controller 

will run 3 units in cooling mode for 60 minutes and stop them for 20 minutes until at least one sensor is ¿xed.
Example 2: StagesON RTsf set to Auto/3 units, ON set to 60mns and OFF set to 20 mns. The controller will continuously 

monitor and register the number of units used to satisfy the setpoint, the duration of the last ON and OFF cycles. If all 

sensors are lost, the controller will run units in cooling mode according to its registers. If all sensors failed before complet-

ing at least one ON and OFF cycle and the controller was not able to determine the units and durations required to handle 

the load, then it will run 3 units in cooling mode for 60 minutes and stop them for 20 minutes.

14. Press  to con¿rm your selection.

15. Using , set the ON value in minutes, then press  to con¿rm your selection.

16. Using , set the OFF value in minutes, then press  to con¿rm your selection. 

17. Press , the display will read:
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LEAD ROTATION
Type:
True equalization

In the Lead Rotation screen, you must select the desired type of rotation for the lead unit. There are 5 types of lead 

rotation as explained below: True equalization, Run hours equalization, Periodic equalization, Run hours sequence 

and Periodic sequence.

18. Press .

19. Use  to make your selection, then press  to con¿rm.

LEAD ROTATION
Type:
True equalization

True equalization: Lead/Lag(s) change, depending on the units run hours, each time units stop (RT satis¿ed).

LEAD ROTATION
Type:
Run hours equalization

Rotation each 00480 mn

To rotation: 008h00mn

Run hours equalization: Lead/Lag(s) change, depending on the units run hours, each time units stop (RT satis¿ed) and 
Lead ran for at least this time period (480 minutes shown here as an example). The screen shows the remaining time to 

allow the next rotation.

Use   to navigate between ¿elds. Use  to enter the value in minutes. Press  to con¿rm your selection. 

LEAD ROTATION
Type:
Periodic equalization

Rotation each 00007
day(s) at 23:59

To rotation: 00147h45mn
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Periodic equalization: Lead/Lag(s) change periodically, depending on the units run hours. Rotation takes place when 

units stop. The screen shows the remaining time to allow the next rotation.

Use   to navigate between ¿elds. Use  to enter the values. Press  to con¿rm your selection.

LEAD ROTATION
Type:
Run hours sequence

Rotation each 00480 mn

To rotation: 008h00mn

Run hours sequence: Lead/Lag(s) rotation always follows a sequence (from 1 to number of units), and takes place each 

time units stop (RT satis¿ed) and Lead ran for at least 480 minutes (as per the example above). The sequence does not 
depend on the run hours. The screen shows the remaining time to allow the next rotation.

Use   to navigate between ¿elds. Use  to enter the value in minutes. Press  to con¿rm your selection. 

LEAD ROTATION
Type:
Periodic sequence

Rotation each 00007
day(s) at 23:59

To rotation: 00147h43mn

Periodic sequence: Lead/Lag(s) rotation always follows a sequence (from 1 to number of units) and changes periodically. 

Rotation changes after units stop. The sequence does not depend on the run hours. The screen shows the remaining time 

to allow the next rotation.

Use   to navigate between ¿elds. Use  to enter the value in minutes. Press  to con¿rm your selection.

20. Press , the display will read:

COMMUNICATION SETTINGS

BMS Address:001

Protocol: CAREL Local

Baudrate:19200 baud

21. Press .

22. Use  to set the controller’s BMS Address. This is the controller’s address for BMS1 port in a supervisory 

network. 

23. Press  to con¿rm your selection.
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24. Use  to select the controller’s communication Protocol. This Protocol is set depending on the 

communication card (if installed).

CAREL Local: for pCOWeb and pCONet cards.

MODBUS Slave: for MODBUS RTU serial cards.

25. Press  to con¿rm your selection.

26. Use  to select the Baudrate. The Baudrate is the communication speed for the BMS1 port. Choose between 

1200, 2400, 4800, 9600 or 19200 baud. 

27. Press  to con¿rm your selection and then the  key, the display will read:

FIELDBUS SETTINGS

Address:001

Protocol: 
CarelMaster5 expansion

Baudrate:19200 baud

28. Press .

29. Use  to enter the Fieldbus1 address. This is the controller’s address for Fieldbus1 port in a supervisory 

network.

30. Press  to con¿rm your selection.

31. Use  to select the Protocol. This is the controller’s communication protocol for Fieldbus1 port.

NOTE: Set to CarelMaster5 expansion if there is an expansion board on this port. 

32. Press  to con¿rm your selection.

33. Use  to select the Baudrate. The Baudrate is the communication speed for the Fieldbus1 port. Choose 

between 1200, 2400, 4800, 9600 or 19200 baud. 

34. Press  to con¿rm your selection.

35. Press , the display will read:

FIELDBUS 2 SETTINGS

Address:001

Protocol:
Carel Expansion Boards

Baudrate:19200 baud

36. Press .

37. Use   to enter the Fieldbus2 address. This is the controller’s address for Fieldbus2 port in a supervisory 

network.

38. Press  to con¿rm your selection.
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39. Use   to select the Protocol. This is the controller’s communication protocol for Fieldbus2 port.

NOTE: Set to Carel Expansion Boards if there is an expansion board on this port.

40. Press  to con¿rm your selection.

41. Use  to select the Baudrate. The Baudrate is the communication speed for the Fieldbus2 port. Choose 

between 1200, 2400, 4800, 9600 or 19200 baud. 

42. Press  to con¿rm your selection.

43. Press  to return to the FACTORY SETUP MENU. The display will read:

FACTORY SETUP MENU

ALARMS LOGGING RESET

SYSTEM SPECIFICATIONS

DIGITAL INPUTS/OUTPUTS

44. Use  to select DIGITAL INPUTS/OUTPUTS

45. Press  to con¿rm your selection. The display will read:

DIGITAL OUTPUTS

Cmp1: None
Cmp2:None
Cmp3:None
Cmp4:None
Cmp5:None
Cmp6:None

In this menu, you will need to assign a normally open contact (NO) for each of the necessary cooling or defrost functions, 

depending on the units being controlled. The next 3 screens will allow you to con¿gure those normally open contacts. 
For example, if your controller is managing a room with 4 units with their respective defrosts, you will need to assign 

4 normally open contacts that will enable coolings and 4 normally open contacts that will enable defrosts as well as 1 

general alarm relay. The example below shows a typical con¿guration for a 4-unit room with defrost. 
General Alarm = N01

Cooling 1 = N02

Cooling 2 = N03

Cooling 3 = N04

Cooling 4 = N05

Defrost 1 = N06

Defrost 2 = N07

Defrost 3 = EXP1N01

Defrost 4 = EXP1N02

NO1 = Controller’s normally open contact #1

EXP1NO1 = Normally open contact #1 on expansion board.

Cmp = Cooling

Def = Defrost

G.AL = General Alarm
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To assign the normally open contacts: 

46. Press 

47. Use  to assign a value to Cmp1 (Cooling for unit 1) and   to move to Cmp2. 

48. Repeat step 47 until all necessary normally open contacts are assigned on screen 1. Leave the value to None if the 

function is not being used and press  until the cursor is at the upper left corner of the screen.

For this example, your screen should be as follows:

DIGITAL OUTPUTS

Cmp1: NO2
Cmp2:NO3
Cmp3:NO4
Cmp4:NO5
Cmp5:None
Cmp6:None

49. Press , the display will read:

DIGITAL OUTPUTS

Cmp7: None
Cmp8:None
Def1:None
Def2:None
Def3:None
Def4:None

50. Press  until cursor is on the desired function, for this example, on Def1.

51. Use  to assign a value to Def1 (Defrost for unit 1) and  to move to Def2. 

52. Repeat step 51 until all necessary normally open contacts are assigned on screen 2.

53. Leave the value to None if the function is not being used and press  until the cursor is at the upper left corner of the 

screen.

For this example, your screen should be as follows:

DIGITAL OUTPUTS

Cmp7: None
Cmp8:None
Def1:NO6
Def2:NO7
Def3:Exp1NO1
Def4:Exp1NO2

54. Press , the display will read:
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DIGITAL OUTPUTS

Def5: None

Def6:None

Def7:None

Def8:None

G. Al. None

55. Press  until cursor is on the desired function, for this example, on G. AL.

56. Use  to assign a value to G. AL (General Alarm) and   to con¿rm.

57. Press  to return to the FACTORY SETUP MENU. The display will read:

FACTORY SETUP MENU

DIGITAL INPUTS/OUTPUTS

DELAYS

FACTORY RESET

58. Use  to select DELAYS.

59. Press  to con¿rm your selection. The display will read:

DELAYS

ON/OFF:
Fact. pass enab:
Defrst Index Sp:

015secs
30mins
001cyc

60. Press .

61. Use  to enter the ON/OFF value. The ON/OFF value is the delay to start the Lead Lag control once set to ON.

62. Press  to con¿rm your selection.

63. Use   to enter the Fact. pass enab value. 

Fact. pass enab: Once the factory password is inserted, access to the factory menu is allowed. If the time set here elapses, 

you must re-insert the password to access to the factory menu. This parameter applies also for the service password.

64. Press  to con¿rm your selection.

65. Use   to enter the Defrost Index Speed (Speed to scroll the defrost index. ie: scroll one line each program cycle). 

Set to 1 by default. 

66. Press  to con¿rm.

67. Press  to return to the FACTORY SETUP MENU. The display will read:
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FACTORY SETUP MENU

DIGITAL INPUTS/OUTPUTS

DELAYS

FACTORY RESET

68. Use  to select DEVICES RUN HOURS.

69. Press  to con¿rm your selection. The display will read:

DEVICES RUN HOURS
Are you sure to reset
this device RUN HOURS
registry?
Choose device

Save each:
Seconds per hour:

12hour(s).
3600

70. Press .

71. Use  to select the device. This allows you to select and clear the operation time counter of each unit. Useful if 

the unit was replaced.

72. Press  to con¿rm your selection.

73. Press  until cursor returns to Choose device and then repeat steps 71 to 73 to reset another device.

74. Use  to enter the Save each value. Operation times of the previous devices are periodically saved in the PLC’s 

permanent memory. Set the interval at which a save is made here. The number of saves on the memory is limited; 12 

or 24 hours is recommended.

75. Press  to con¿rm your selection.

IMPORTANT: Do not change the Seconds per hour value (3600 by default). Only used in factory for tests.

76. Press  to return to the FACTORY SETUP MENU. The display will read:

FACTORY SETUP MENU

FACTORY RESET

DEVICES RUN HOURS

GENERAL STATUS

77. Use  to select GENERAL STATUS.

78. Press  to con¿rm your selection. The display will read:
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16 : 47 : 48         2020/05/05

UN
#1
#2
#3
#4

ROT
2nd
4th
3rd
1st

STA
Cmp
OFF
OFF
Cmp

Status:ON *RT: 008.8oc
CT: 06.0oc

Displays the main screen without needing to exit the factory setup menu.

79. Press  to return to the FACTORY SETUP MENU. The display will read:

FACTORY SETUP MENU

DEVICES RUN HOURS

GENERAL STATUS

ALARMS LOGGING RESET

80. Use  to select ALARMS LOGGING RESET.

81. Press  to con¿rm your selection. The display will read:

ALARMS LOGGING RESET

Are you sure to reset
the alarms logging?

 Reset

All the alarms are logged in the controller’s permanent memory. This screen allows to clear the log. 

82. Press  and then  to reset the alarms logging.
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2. USER SETUP

1. Enter the Programming menu by pressing . The display will read:

PROGRAMMING MENU

G>VERSION INFO

A>UNIT ON/OFF

B>USER SETUP

2. Use  to scroll the Programming menu and select B) USER SETUP

3. Press . The display will read:

ENTER USER PASSWORD

0000

The screen may prompt you to enter the user password.

4. Press . 

5. Use  to enter the password. User password is 8.

6. Press the  to con¿rm your selection. The display will read:

TEMPERATURE SETTINGS

UNIT:

Setpoint:

Main page retn del : 02M 

o
c

06.0o
c

7. Press .

8. Use  to select either oC (Celsius) or oF (Fahrenheit).

9. Press  to con¿rm your selection.

10. Use  to enter the Setpoint. The Setpoint is the desired temperature in the room. Combined with the Setpoint  

differential (under Service menu), this parameter de¿nes the temperature range to be maintained. See page 7 for more 

information on the Setpoint.

11. Press  to con¿rm your selection.

12. Use  to enter the Main page return delay. When no key is pressed during this delay, the controller returns to 

the main screen. Applies for all screens except when navigating in the Service or Factory menus.

13. Press  to con¿rm your selection. 
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3. SERVICE MENU

1. Enter the Programming menu by pressing . The display will read:

PROGRAMMING MENU

G>VERSION INFO

A>UNIT ON/OFF

B>USER SETUP

2. Use  to scroll the Programming menu and select C) SERVICE MENU.

3. Press . The display will read:

ENTER SERVICE PASSWORD

0000

The screen may prompt you to enter the service password.

4. Press the 

5. Use  to enter the Service password. Service password is 17.

6. Press  to con¿rm the password. The display will read:

OFFSETS

Control temp:
00.0o

c

008.8o
c

The Offset screen allows you to insert an offset and modify the room temperature reading. It is intended for tests and 

sensor calibration. Offsets are always in Celsius. The room temperature reading is given in the unit set by the user.

7. Press .

8. Use  to enter the Offset value in Celsius.

9. Press  to con¿rm your selection. 

10. Press , the display will read:
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TEMPERATURE SETTINGS

Setpoint      diff:
Ramp:    
Temp monitor del:

Redundancy band 

01.0o
c

1.0o
c/120S
0120s

02.0o
c

11. Press .

12. Use  to enter the temperature Setpoint differential (in degrees).  Combined with the setpoint (under USER 

SETUP menu), this parameter de¿nes the temperature range to be maintained.

13. Press  to con¿rm your selection.

14. Use  and  to enter the Ramp (in degrees per XXX seconds). Enter both the amount of degrees and 

seconds. The Ramp determines the temperature drop rate that unit(s) must keep so that the controller does not run 

any additional lag, redundant or back up units.

15. Press  to con¿rm your selection.

16. Use  to enter the Temperature monitor delay (in seconds). Once the controller requires a unit to cool, there 

is a period where it won’t consider running any additional unit. This period is set using this parameter. This is intended 

to give enough time to a recently added unit to start and cool.

17. Press  to con¿rm your selection.

18. Use  to enter the Redundancy band value. This parameter sets the threshold to allow redundant units or 

back-up unit to cool, if required. (Setpoint + Setpoint diff + Redundancy band). 

On Single+Backup setup, for standard operation, set this parameter to -2 X Setpoint Differential. For example, if your Set-

point Differential is 1, set Redundancy band to -2 (-2 X 1 = -2).  See page 7 for more information on the operation principle.

19. Press  to con¿rm your selection.

20. Press . The display will read:

SENSOR SETTINGS

Sensors number: 4
    
Control by: Average

21. Press .

22. Use  to enter the number of sensors. This sets the number of temperature sensors connected to the 

controller (up to 4 sensors are allowed).

23. Press  to con¿rm your selection.

24. Use  to set the Control by value. The Control by value sets the temperature reading or calculation to be 

controlled. User can select Sensor 1, Sensor 2, Sensor 3, Sensor 4, Average, Minimum RT or Maximum RT.
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25. Press  to con¿rm your selection.

26. Press , the display will read:

DEFROST SETTINGS (W)
Write defrost:000    
Unit:0
Type:Disabled
Day:  Start:00:00
Time:00mins
Action:Set
Apply: NO

The screen above is called the DEFROST SETTINGS (W). This is where the defrost events are manually entered (Write) 

or modi¿ed.

INSTRUCTIONS ON HOW TO MANUALLY SET OR MODIFY DEFROST EVENTS: 

NOTE: The instructions below will show you how to manually program defrost events or how to modify existing 
defrost events that have been manually or automatically programmed. If you wish to automatically program 
defrost events, follow instructions on page 28 “INSTRUCTIONS ON HOW TO AUTOMATICALLY SET DEFROST 

EVENTS”.
When programming defrost events manually, you will need to enter the event number, unit number, the type of defrost, 

the day and time of the defrost event as well as its duration. For example, if there are 4 units and you wish to set-up 4 

defrosts per day per unit, there will be 112 events per week (4 units X 4 defrosts X 7 days).  In this case, you will need to 

program those 112 defrost events individually and manually. The WRITE DEFROST index would then go from 1 to 112 for 

the whole week. It is recommended to build a table as shown below to guide you when entering your defrost events.

Event Monday Event Tuesday Event Wednesday Event Thursday Event Friday Event Saturday Event Sunday

D
E

F
R

O
S

T
 1 UNIT 1 1 0:00 17 0:00 33 0:00 49 0:00 65 0:00 81 0:00 97 0:00

UNIT 2 2 1:38 18 1:38 34 1:38 50 1:38 66 1:38 82 1:38 98 1:38

UNIT 3 3 2:16 19 2:16 35 2:16 51 2:16 67 2:16 83 2:16 99 2:16

UNIT 4 4 3:54 20 3:54 36 3:54 52 3:54 68 3:54 84 3:54 100 3:54

D
E

F
R

O
S

T
 2 UNIT 1 5 5:32 21 5:32 37 5:32 53 5:32 69 5:32 85 5:32 101 5:32

UNIT 2 6 7:48 22 7:48 38 7:48 54 7:48 70 7:48 86 7:48 102 7:48

UNIT 3 7 9:02 23 9:02 39 9:02 55 9:02 71 9:02 87 9:02 103 9:02

UNIT 4 8 10:55 24 10:55 40 10:55 56 10:55 72 10:55 88 10:55 104 10:55

D
E

F
R

O
S

T
 3 UNIT 1 9 12:12 25 12:12 41 12:12 57 12:12 73 12:12 89 12:12 105 12:12

UNIT 2 10 14:02 26 14:02 42 14:02 58 14:02 74 14:02 90 14:02 106 14:02

UNIT 3 11 15:28 27 15:28 43 15:28 59 15:28 75 15:28 91 15:28 107 15:28

UNIT 4 12 17:00 28 17:00 44 17:00 60 17:00 76 17:00 92 17:00 108 17:00

D
E

F
R

O
S

T
 4 UNIT 1 13 19:12 29 19:12 45 19:12 61 19:12 77 19:12 93 19:12 109 19:12

UNIT 2 14 20:30 30 20:30 46 20:30 62 20:30 78 20:30 94 20:30 110 20:30

UNIT 3 15 21:20 31 21:20 47 21:20 63 21:20 79 21:20 95 21:20 111 21:20

UNIT 4 16 22:02 32 22:02 48 22:02 64 22:02 80 22:02 96 22:02 112 22:02

1. Press . 

2. Use  to set the ¿rst defrost event (001). 

3. Press . The cursor is on UNIT.

4. Use  to select the unit for which to set the ¿rst defrost event. For example, if you wish to set the defrost event 
for unit 1, select 1.
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5. Press . The cursor is on TYPE.

6. Use  to select the defrost type (Disabled, Air or Electric (Time initiated/time terminated) (Disabled = defrost not 

controlled by Lead Lag Controller).

7. Press . The cursor is on DAY.

8. Use   to set the day of the week.

9. Press . The cursor is on START (hours).

10. Use   to set the start time of the defrost event, in hours. For 2:15pm, enter 14.

11. Press . The cursor is on START (minutes).

12. Use  to set the start time of the defrost event, in minutes. For 2:15pm, enter 15.

13. Press . The cursor is on TIME.

14. Use  to set the duration of the defrost event, in minutes. 

15. Press . The cursor is on ACTION.

16. Use  to select SET.

17. Press . The cursor is on APPLY.

18. Use   to select YES. 

19. Press . 

Defrost event #1 has now been programmed. To program other defrost events, repeat steps 1 to 19 until all defrost events   

have been entered.

To see the defrost events that have already been programmed, when the cursor is on the top left corner of the screen, press 

, the display will read:

DEFROST SETTINGS (R)
Read defrost:000    
Unit:0
Type:Disabled
Day:  Start:00:00
Time:00mins

The screen above is called the DEFROST SETTINGS (R) screen. Here, you can scroll through all manually or 

automatically programmed defrost events. This is for reference only (Read). 

Note: To modify one or more of the defrost events shown here, follow instructions on page 26 “INSTRUCTIONS ON HOW 

TO MANUALLY SET OR MODIFY DEFROST EVENTS”.

Press 

Use  to see all the defrost events already programmed. 
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INSTRUCTIONS ON HOW TO CLEAR ALL EXISTING DEFROST EVENTS:

1. Press  so that cursor is on the top left corner of the screen, then press . The display will read:

DEFROST SETTINGS (W)
Write defrost:000    
Unit:0
Type:Disabled
Day:  Start:00:00
Time:00mins
Action:Set
Apply: NO

2. Press  until the cursor is on ACTION.

3. Use  to select CLEAR.

4. Press . The cursor is on APPLY.

5. Use  to select YES.

6. Press . All events have been cleared. 

INSTRUCTIONS ON HOW TO AUTOMATICALLY SET DEFROST EVENTS:
1. Follow all steps in the SERVICE SETUP menu until you reach step 26 on page 26. 

2. Press  until cursor is on ACTION. 

3. Use   to select Distribute.

4. Press . The display will read:

DEFROST AUTO DISTRIB. (W)
Units:0
Type:Disabled
Day:
Def/day:00     Time:00mins
No defrost:    00:00-00:00
No defrost:    00:00-00:00
A:Distribute    Apply:NO

You have now entered the Automatic defrosts set-up screen. When programming defrost events automatically, you will 

still need to enter the number of units controlled by the Lead Lag controller, the type of defrost, the day of the defrosts, the 

number of defrosts per day and the duration of the defrosts. You also have the possibility to set periods during which no 

defrost should take place, if desired. 

Note: The day of the defrosts can be either an individual day (i.e. Monday) or one of the three preset periods during the 

week, either Monday to Sunday, Monday to Friday or Saturday to Sunday. The controller is very Àexible and allows you 
to program days or periods to ¿t your speci¿c needs. For example, you could choose to let the controller automatically 
distribute defrost events over three different periods, one period from Monday to Friday, one for Saturday and one for 

Sunday. Each period has its own defrost events speci¿cations.  

5. Press .

6. Use  to select the number of units the controller controls. 

7. Press . The cursor is on TYPE.
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8. Use  to select the defrost type (Air, Electric (Time initiated/time terminated) or Disabled (defrost not controlled 

by Lead lag Controller)).

9. Press . The cursor is on DAY.

10. Use  to select a particular day or a period during the week (Mon, Tue, Wed, Thu, Fri, Sat, Sun, Mon to Sun, 

Mon to Fri, Sat to Sun).

11. Press . The cursor is on DEF/DAY.

12. Use  to select the number of defrosts per day per unit.

13. Press . The cursor is on TIME.

14. Use  to set the duration of the defrost events, in minutes.

15. Press . The cursor is on NO DEFROST. 

16. Use  and  to enter the start and end times of a ¿rst period during the day when you don’t want any defrost 
to take place, if desired.

17. Press . The cursor is on NO DEFROST.

18. Use  and  to enter the start and end times of a second period during the day when you don’t want any de-

frost to take place, if desired.

19. Press . The cursor is on A (ACTION). 

20. Use  to select SET.

21. Press . The cursor is on APPLY.

22. Use  to select YES.

23. Press .

Period #1 has now been preprogrammed. To preprogram other periods, repeat steps 5 to 23 until all periods have been 

preprogrammed.

IMPORTANT: At this point, periods have been preprogrammed, but have not yet been programmed into the 
controller’s memory. Therefore, they have not yet been activated. A next step on page 30 will show you how to 
activate these periods.

To verify the periods already preprogrammed, with the cursor on the top left corner of the screen,  press  and the display 

will read:

DEFROST AUTO DISTRIB. (R)
Units:0            Index:0
Type:Disabled
Day:
Def/day:00     Time:00mins
No defrost:    00:00-00:00
No defrost:    00:00-00:00

Here, you can view all preprogrammed periods for each day (Index). It is important to scroll through the whole index  

(1 to 7) to view all days of the week. 

24. Press . The cursor is on INDEX.

25. Use  to scroll through the index.

26. Press . The cursor is on the top left corner of the screen. 
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27. Press , the display will read:

DEFROST AUTO DISTRIB. (W)
Units:0
Type:Disabled
Day:
Def/day:00     Time:00mins
No defrost:    00:00-00:00
No defrost:    00:00-00:00
A:Distribute    Apply:NO

If you want to modify a preprogrammed period, follow instructions from step 5 at the top of page 27. 

If you wish to clear all preprogrammed periods:

1. Press  until the cursor is on A (ACTION).

2. Use  to select Clear.

3. Press . The cursor is on APPLY.

4. Use  to select YES.

5. Press 

All preprogrammed periods have been erased. New preprogrammed periods need to be entered.

ACTIVATING YOUR PREPROGRAMMED PERIODS:

If you are comfortable with the preprogrammed periods and are ready to activate them, then:  

1. Press  until the cursor is on A (ACTION). 

2. Use  to select Distribute.

3. Press . The cursor is on APPLY.

4. Use  to select YES

5. Press .

The controller calculates and evenly distributes the defrost events for each day as per the preprogrammed periods. This 

could take several minutes depending on the number of units and defrosts per day.

Note: The controller allows you to conveniently modify any defrost event. To do so, identify the event you want to modify 

in the DEFROST SETTINGS (R) on page 26 and follow the instructions to make the modi¿cation. 
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4. CLOCK
This menu allows you to set the present date and time. IMPORTANT: Always set the full date and time even when only 

modifying a single parameter.

1. Enter the Programming menu by pressing . The display will read:

PROGRAMMING MENU

G>VERSION INFO

A>UNIT ON/OFF

B>USER SETUP

2. Use  to scroll the Programming menu and select F) CLOCK.

3. Press . The display will read:

CLOCK SETTING
Clock Mode:  24h
17:06:03      2020/09/08

   Set new hour  17:06

   Set new date   20/09/08
                                yy/mm/dd

4. Press 

5. Use  to select the clock format, either 12 or 24.

6. Press  to con¿rm your selection.

7. Use  to enter the time. First enter the hours (Ex.: 2(pm) or 14). 

8. Press  to con¿rm your selection.

9. Use  to enter the minutes.

10. Press  to con¿rm your selection.

11. Use  to enter the date. First enter the year (YY).

12. Press  to con¿rm your selection.

13. Use  to enter the month (MM).

14. Press  to con¿rm your selection.  

15. Use  to enter the day (DD).

16. Press  to con¿rm your selection. 
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This menu allows the user to view all triggered alarms (past or present).

1. Enter the Programming menu by pressing . The display will read:

PROGRAMMING MENU

G>VERSION INFO

A>UNIT ON/OFF

B>USER SETUP

2. Use  to scroll the Programming menu and select E) ALARM HISTORY.

3. Press . 

The display will show the last 100 alarms that were triggered. 

4. Use  to scroll through the last 100 alarms.

For each triggered alarm, the display shows the conditions at the time of that particular alarm, as shown on the example 

below (refer to page 10 for more details on this screen):

16 : 47 : 48         2020/05/05

SetP: 
Diff:
RedDF:

 

Cmp1
Cmp2
Cmp3

 

RT:   006.5oc
CT: 006.3oc

-010.0oc
02.0oc
02.0oc

005:Redundant unit ON

Time

INDEX and alarm name

Setpoint

Setpoint differential

Redundancy band

Temperature

Temperature the controller was

expecting according to the RAMP

Date

Units that were cooling

when alarm was

triggered

 

Alarm History
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When the controller detects a malfunction, it triggers the corresponding alarm. The buzzer will sound and the red light will 

blink. IMPORTANT: This menu allows you to reset these alarms once all issues have been solved.

1. Enter the Alarm menu by pressing .   

The PLC may prompt you to enter the User password. Enter password following instructions on page 23.

Below is the example of a typical alarm:

Room temperature
sensor #1 failure

2. Use  to navigate to other active alarms. 

On the last screen, once all malfunctions are solved, you can reset the alarm. The display will read:

Reset alarm?

3. Press . 

4. Use  to reset the alarm.

The buzzer will turn off and the red light will stop blinking.

IMPORTANT: If the controller does not reset, it means that at least one alarm is still triggered. Solve issue(s) and try 

resetting again.

The PLC monitors for the following alarms:

ROOM TEMPERATURE SENSOR 1 FAILURE: indicates temperature probe #1 retrieves a value out of its operation range; 

change probe. Analog input B1.

ROOM TEMPERATURE SENSOR 2 FAILURE: indicates temperature probe #2 (if installed) retrieves a value out of its 

operation range; change probe. Analog input B2.

ROOM TEMPERATURE SENSOR 3 FAILURE: indicates temperature probe #3 (if installed) retrieves a value out of its 

operation range; change probe. Analog input B3.

ROOM TEMPERATURE SENSOR 4 FAILURE: indicates temperature probe #4 (if installed) retrieves a value out of its 

operation range; change probe. Analog input B4.

REDUNDANT OR BACKUP UNIT WENT ON: indicates that the temperature was not dropping as de¿ned by settings 
(“RAMP”) and that a backup or redundant unit went ON.

Alarm System
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1. Enter the Programming menu by pressing . The display will read:

PROGRAMMING MENU

G>VERSION INFO

A>UNIT ON/OFF

B>USER SETUP

2. Use  to scroll the Programming menu and select A) UNIT ON/OFF.

3. Press . 

The PLC may prompt you to enter the User password. Enter password following instructions on page 23.

4. Use  to switch the Lead-Lag control ON or OFF. 

 WARNING: The Lead-Lag control will start as soon as ON is selected, following the ON/OFF   
 delay on page 20. No ENTER required.

Switching the Lead-Lag Control ON/OFF



PRECISION CONTROLLERS FOR 

A TROUBLE-FREE COLD ROOM OR FREEZER

RefPlus as a solution for making your cold room or freezer  
management easier,  more precise and more efficient: 

The Guardian+ Controller Family.

FLUID COOLER & PUMP PACKAGE CONTROL

RC-F

Smart Evaporator Control System 

Guardian+ Smart Evaporator Controller 
controls both temperature and defrost, 
providing precision temperature 
measurements and assuring setpoints 
are followed . It illiminates unnecessary 
defrosts typically associated with time-
based alternatives thus reducing energy 
consumption & preserving product integrity.

Cold Room Lead-Lag Control System 

The Guardian+ Lead Lag Controller monitors 
room temperature in real time and uses 
predictive smart algorithms to optimize 
Lead Lag operation.  It can manage up to 8 
systems and can be programmed to rotate 
the lead system to equalize run hours. 

Fluid Cooler & Pump Package  

Control System 

The Fluid Cooler and Pump Package 
Controller manages the fan cycling and 
fan speed (when variable speed fans 
are installed) to control the outlet fluid 
temperature.  Also, it offers the possibility to 
manage the operation of up to two pumps. 

LEAD LAG & DEFROST CONTROL

RC-L
SMART EVAPORATOR CONTROL

RC-S

R



The RefPlus EcoEĸcient+ program aims to improve your environmental 
footprint by reducing refrigerant leakage, noise and power 

consumpƟon with uncompromised performance.
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