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Definitions 

 
 
 

The purpose of this document is to provide guidance on the wiring installation for redundant air 

conditioning systems combined with other features that utilize a programmable logic relay (PLR). Please 

take note to follow instructions regarding inspecting, unpacking, handling, and preliminary testing in the 

User & Technical Manual prior to proceeding with instructions in this document. 
 
 
 

 

1. Redundant System – Two air conditioners with staggered set points to provide reduced load on 

a single air conditioner and provide a backup cooling mechanism in the event of an air 

conditioner malfunction while maintaining acceptable enclosure temperature. 

2. Set Point – Enclosure temperature that air conditioner operates to achieve. 

3. Hysteresis – Number of degrees above set point that triggers air conditioner to operate. 

4. Primary Controller – Device that receives an input signal for enclosure temperature and 

compares against set point. When the difference between these two values exceeds a certain 

value, an output signal is sent to turn on the air conditioner. Lower set point in system. 

5. Secondary Controller - Device that receives an input signal for enclosure temperature and 

compares against set point. When the difference between these two values exceeds a certain 

value, an output signal is sent to turn on the air conditioner. Higher set point in system. 

Scope 
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When reading the AC Operation charts in the conditions below, please note the following: 

1. Y-Axis represents the on or off condition of an air conditioner. 1 indicates the air conditioner is 

ON and 0 indicates the air conditioner is OFF. 

2. X-Axis represents time in minutes. 

3. Unit operation is plotted on each graph over time. Note that in some conditions both air 

conditioners are operating. 

4. The Primary controller has a default temperature range of 87°F - 92°F. 

5. The Secondary controller has a default temperature range of 90°F - 95°F. 

Operating Conditions 
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Condition 1 

 
The capacity of a single air conditioner is greater than the heat load of the enclosure. 

When the enclosure temperature reaches the primary controller’s set point plus hysteresis, one of the 

two units will be commanded on after a 3-minute delay and operate to meet the set point of the 

primary controller. When the enclosure temperature reaches the primary controllers' set point, the 

unit will turn off. The same unit will continue to operate in this manner for the remainder of the hour. 

After 1-hour, the first unit previously in operation will remain off. The controller will then call for the 

Stand-by unit to turn on and operate after a 3-minute delay. The system will continue to operate with 

this control scheme switching between each unit from hour to hour to maintain an acceptable 

enclosure temperature thus, evening the run time between each unit throughout the day. 
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Condition 2 

 
The capacity of a single air conditioner is equal to the heat load of the enclosure. 

When the enclosure temperature reaches the primary turn-on set point, plus hysteresis, one of the 

two units will be commanded on after a 3-minute delay and operate to meet the set point of the 

primary controller; the other unit is on stand-by. If the primary controller set point is not reached 

after 20 minutes due to a dead-band, the Stand-by unit will be commanded on and run in tandem 

after the 3-minute delay. Once the primary controllers' set point is reached, both units will turn off. 

Both units will operate in this manner for the remainder of the hour prioritizing only the primary 

controllers' set points. 

After 1-hour, the stand-by unit in the previous operating sequence will now turn on first. Both units 

will continue to operate with this control scheme to maintain an acceptable enclosure temperature 

thus, evening the run time between each unit throughout the day. 
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Condition 3: 
 

The capacity of a single air conditioner is less than the heat load of the enclosure. 

When the enclosure temperature reaches the primary set point plus hysteresis, one unit will be 

commanded on and operated to meet the set point of the primary controller. Since the capacity of a 

single air conditioner in the system is less than the heat load of the enclosure, the enclosure 

temperature will continue to rise. When the enclosure temperature reaches the secondary controller's 

turn-on set point plus hysteresis value, the first unit will continue to run while the stand-by unit cycles 

on and off until the secondary controller set point is reached. The system will continue to operate in 

this manner, prioritizing the secondary controller set points for the remainder of the hour. 

After 1-hour, the stand-by unit in the previous operating sequence will now be commanded on first. 

Both units will continue to operate with this control scheme, prioritizing the secondary set points to 

maintain an acceptable enclosure temperature, thus, evening the run time between each unit 

throughout the day. 
 
 

 
 

 



7 | P a g e 

Both Air conditioning units will be packaged individually and consolidated onto a single pallet with two pre- 

wired PLR sub-assemblies. Both PLRs mounted to a din rail will be shipped in a separate package and will 

include cables with the necessary wires to connect to 

the PLR sub-assemblies. 

*Note: All connections between PLR and terminal blocks are within the manufacturer’s scope. All connections

between the air conditioner units and the wiring harness are within customer scope.

1. Verify that you received two units. Both units will have different model numbers but will be the same

units. The E5 and E8 within the code string in the model numbers below are for example only, your

application may be different.

2. Verify that you received two PLR sub-assemblies on a din rail with power, inputs, and outputs. The
necessary connections per the ordered options will be pre-wired from the factory into the PLR. The
unterminated wires on the shielded harness will be field installed into the unit by a qualified Technician.
An example photo of a pre-wired PLR is shown below.

Unit Identification | Redundant Failsafe System with HMI 
Diagnostics (Dual PLR used as example) 
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Remote Monitoring / Diagnostics for IDEC Smart Relay 

➢ 
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➢ 
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Compatible with Thermal Edge Redundant System options (E5, E6, E7, E8, X1, X2, X3, X4, X5) 

The HMI provides remote access via a web-based portal which displays how the system should be 
operating based on what the PLR is calling for. End-users may configure five (5) settings through this 
portal including the cycle time of both air conditioners, the auxiliary compressor status and enable time. 
If installed with the Option K4 – Open Door Kill Switch, set the open-door delay time prior to the system 
powering off. 

When combined with the E8 Secondary Unit Backup with PLR, end users get a failsafe system with full 
system visibility for both the primary and secondary system. 

PLR WIRING SCHEMATIC 

1. Single unit with X sensors with and or without door switches

2. E5/E6 with Single PLR

3. E5/E6 with Dual PLR



   Single System PLR with Optional  Door Switch and X Sensors Shown:
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Single PLR Redundant with Optional Door Switches and Optional X sensors shown:    
Expansion Module not present without X sensors

Note: Arrows point to zoomed-in portion the diagram
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All wires jumped from the Primary PLR to the Secondary PLR, in the same INPUT/
OUTPUT, except for the I7 INPUTS.  On the expansion modules, jump P1, P2, I1, I2, 
I3, and I4 to the other expansion module.

Figure 1 = Whole Schematic, Figure 2 = Expanded view Cable to Controller, Fig 3. = Expanded view 
Cable to Secondary Unit.

Fig.1 

Fig. 3

Fig. 2
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Wire Designations
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