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Cycle with Blower - The accessory relay will cycle with 
the blower output.

Cycle with Compressor - The accessory relay will cycle 
with the compressor output.

Water Valve Slow Opening - The accessory relay will 
cycle and delay both the blower and compressor output 
for 90 seconds.

SW2-6	 CC Operation – selection of single or dual capacity 
compressor. On = Single Stage; Off = Dual Capacity

SW2-7	 Lockout and Alarm Outputs (P2) – selection of a 
continuous or pulsed output for both the LO and 
ALM Outputs. On = Continuous; Off = Pulsed

SW2-8	 Future Use

Alarm Jumper Clip Selection
From the factory, ALM is connected to 24 VAC via JW2. By 
cutting JW2, ALM becomes a dry contact connected to ALG.

Variable Speed ECM Blower Speeds
The blower speeds can be changed either by using the 
ECM manual configurations mode method or by using the 
Aurora® AID Tool directly (see Instruction Guide: Aurora® 
Interface and Diagnostics (AID) Tool topic).

Field Selectable Options via Software
(Selectable via the Aurora® AID Tool)
ECM Blower Speeds
An ECM blower motor can be driven directly using the 
onboard PWM output. Four blower speeds are available, 
based upon the “G”, Y1 (low), Y2 (high), and Aux input 
signals to the board. The blower speeds can be changed 
either by the ECM manual configurations mode method (see 
ECM Configuration Mode topic) or by using the Aurora® AID 
Tool directly. All four blower speeds can be set to the same 
speed if desired. Aux blower speed will remain at default or 
current setting and requires the AID Tool for adjustment.

Safety Features
The following safety features are provided to protect the 
compressor, heat exchangers, wiring and other components 
from damage caused by operation outside of design conditions. 

Fuse – a 3 amp automotive type plug-in fuse provides 
protection against short circuit or overload conditions.

Anti-Short Cycle Protection – 4 minute anti-short cycle 
protection for the compressor.

Random Start – 5 to 80 second random start upon power up.

Fault Retry – in the fault condition, the control will stage off 
the outputs and then “try again” to satisfy the thermostat 
Y input call. Once the thermostat input calls are satisfied, 
the control will continue on as if no fault occurred. If 3 
consecutive faults occur without satisfying the thermostat 
Y input call, then the control will go to Lockout mode. 

Lockout – when locked out, the blower will operate 
continuously in “G” speed, and PSC blower motor output 
will remain on. The Alarm output (ALM) and Lockout output 
(L) will be turned on. The fault type identification display 
LED1 (Red) shall flash the fault code. To reset lockout 
conditions with SW2-8 On, thermostat inputs “Y1”, “Y2”, 
and “W” must be removed for at least 3 seconds. To reset 
lockout conditions with SW2-8 Off, thermostat inputs “Y1”, 
“Y2”, “W”, and “DH” must be removed for at least 3 seconds. 
Lockout may also be reset by turning power off for at least 
30 seconds or by enabling the emergency shutdown input 
for at least 3 seconds.

Lockout With Emergency Heat - if the control is locked out 
in the heating mode, and a Y2 or W input is received, the 
control will operate in the emergency heat mode while the 
compressor is locked out. The first emergency heat output will 
be energized 10 seconds after the W input is received, and the 
blower will shift to high speed. If the control remains locked 
out, and the W input is present, additional stage of emergency 
heat will stage on after 2 minutes. When the W input is 
removed, all of the emergency heat outputs will turn off, and 
the ECM blower will shift to “G” speed and PSC blower motor 
output will remain on.

High Pressure – fault is recognized when the Normally 
Closed High Pressure Switch, P4-9/10 opens, no matter 
how momentarily. The High Pressure Switch is electrically in 
series with the Compressor Contactor and serves as a hard-
wired limit switch if an overpressure condition should occur.

Low Pressure - fault is recognized when the Normally 
Closed Low Pressure Switch, P4-7/8 is continuously open 
for 30 seconds. Closure of the LPS any time during the 30 
second recognition time restarts the 30 second continuous 
open requirement. A continuously open LPS shall not be 
recognized during the 2 minute startup bypass time. 

Loss of Charge – fault is recognized when the Normally 
Closed Low Pressure Switch, P4-7/8 is open prior to the 
compressor starting.

Condensate Overflow - fault is recognized when the 
impedance between this line and 24 VAC common or chassis 
ground drops below 100K ohms for 30 seconds continuously. 

Freeze Detection (Coax) - set points shall be either 30°F 
or 15°F. When the thermistor temperature drops below 
the selected set point, the control shall begin counting 
down the 30 seconds delay. If the thermistor value rises 
above the selected set point, then the count should reset. 
The resistance value must remain below the selected set 
point for the entire length of the appropriate delay to be 
recognized as a fault. This fault will be ignored for the initial 
2 minutes of the compressor run time. 

Freeze Detection (Air Coil) - uses the FP2 input to protect 
against ice formation on the air coil. The FP2 input will 
operate exactly like FP1 except that the set point is 30 
degrees and is not field adjustable.
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Over/Under Voltage Shutdown - An over/under voltage 
condition exists when the control voltage is outside the 
range of 18 VAC to 30 VAC. If the over/under voltage 
shutdown lasts for 15 minutes, the lockout and alarm relay 
will be energized. Over/under voltage shutdown is self-
resetting in that if the voltage comes back within range 
of 18 VAC to 30 VAC for at least 0.5 seconds, then normal 
operation is restored.

Operation Description
Power Up - The unit will not operate until all the inputs and 
safety controls are checked for normal conditions. The unit 
has a 5 to 80 second random start delay at power up. Then 
the compressor has a 4 minute anti-short cycle delay after 
the random start delay.

Standby In standby mode, Y1, Y2, W, DH, and G are not 
active. Input O may be active. The blower and compressor 
will be off.

Heating Operation
Single Compressor Heating, 2nd Stage (Y1, Y2) 
The compressor will be staged to full capacity 20 seconds 
after Y2 input is received. The ECM blower will shift to high 
speed seconds after the Y2 input is received.

Dual Compressor Heating, 2nd Stage (Y1, Y2) 
In dual compressor operation, two ABC boards used in 24 
VAC operation, there will be a Y2 call to the Y1 input on the 
second ABC. The compressor will stage to full capacity 30 
seconds after Y1 input is received to the second board. 

Single Compressor Heating, 3rd Stage (Y1, Y2, W) 
The hot water pump is de-energized and the first stage of 
electric heat is energized 10 seconds after the W command 
is received. If the demand continues the second stage of 
electric heat will be energized after 5 minutes.

Dual Compressor Heating, 3rd Stage (Y1, Y2, W) - 
The first stage of electric heat is energized 10 seconds 
after the W command is received.  If the demand continues 
the second stage of electric heat will be energized after 5 
minutes

Emergency Heat (W) - The blower will be started on “G” 
speed, 10 seconds later the first stage of electric heat will 
be turned on. 5 seconds after the first stage of electric 
heat is energized the blower will shift to Aux speed. If the 
emergency heat demand is not satisfied after 2 minutes the 
second electric heat stage will be energized.

Blower (G) - The blower will start immediately upon 
receiving a thermostat G command. If there are no other 
commands from the thermostat the ECM will run on “G” 
speed until the G command is removed. Regardless of 
blower input (G) from the thermostat, the blower will 
remain on for 30 seconds at the end of each heating cycle.

Cooling Operation
In all cooling operations, the reversing valve directly tracks 
the O input. Thus, anytime the O input is present, the 
reversing valve will be energized.

Single Compressor Cooling, 2nd Stage (Y1, Y2, 0) 
The compressor will be staged to full capacity 20 seconds 
after Y2 input was received. The ECM blower will shift to high 
speed 15 seconds after the Y2 input was received. 

Dual Compressor Cooling, 2nd Stage (Y1, Y2, O) 
In dual compressor operation, two ABC boards used in 24 
VAC operation, there will be a Y2 call to the Y1 input on the 
second ABC. The compressor will stage to full capacity 30 
seconds after Y1 input is received to the second board. 

Blower (G) - The blower will start immediately upon 
receiving a thermostat G command. If there are no other 
commands from the thermostat the ECM will run on “G” 
speed until the G command is removed. Regardless of 
blower input (G) from the thermostat, the blower will 
remain on for 30 seconds at the end of each heating, 
cooling, and emergency heat cycle.

Dehumidification (Y1, O, DH or Y1, Y2, O, DH) - When a 
DH command is received from the thermostat during a 
compressor call for cooling the ECM blower speed will be 
reduced by 15% to increase dehumidification.

Emergency Shutdown - Four (4) seconds after a valid ES 
input, P2-7 is present, all control outputs will be turned off 
and remain off until the emergency shutdown input is no 
longer present. The first time that the compressor is started 
after the control exits the emergency shutdown mode, 
there will be an anti-short cycle delay followed by a random 
start delay. Input must be tied to common to activate.

Continuous Blower Operation - The blower output will 
be energized any time the control has a G input present, 
unless the control has an emergency shutdown input 
present. The blower output will be turned off when G input 
is removed.

Load Shed - The LS input disables all outputs with the 
exception of the blower output. When the LS input has been 
cleared, the anti-short cycle timer and random start timer 
will be initiated. Input must be tied to common to activate.
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Aurora® Interface and Diagnostics (AID) Tool
The Aurora® Interface and 
Diagnostics (AID) Tool is 
a device that is a member 
of the Aurora® network. 
The AID Tool is used to 
troubleshoot equipment 
which uses the Aurora® 
control via Modbus RTU 
communication. The AID 
Tool provides diagnostics, 
fault management, ECM 
setup, and system configuration capabilities to the Aurora® 
family of controls. An AID Tool is recommended, although 
not required, for ECM airflow settings. The AID Tool simply 
plugs into the exterior of the cabinet in the AID Tool port.

ABC Control Board Layout

Aurora® ‘Base’ Control LED Displays
These three LEDs display the status, configuration, and 
fault codes for the control. These can also be read in plain 
English via the Aurora® AID Tool.

Status LED (LED3, Green)
Description of Operation Fault LED, Green

Normal Mode ON
Control is Non-functional OFF
Test Mode Slow Flash
Lockout Active Fast Flash
Dehumidification Mode Flash Code 2
(Future Use) Flash Code 3
(Future Use) Flash Code 4
Load Shed Flash Code 5
ESD Flash Code 6
(Future Use) Flash Code 7

Configuration LED (LED2, Yellow)
Description of Operation Configuration LED, Yellow

No Software Overwritten Flashing ECM Setting
DIP Switch was Overwritten Slow Flash
ECM Configuration Mode Fast Flash

Fault LED (LED1, Red)

Red Fault LED LED Flash 
Code* Lockout Reset/

Remove

A
B

C
 B

as
ic

 F
au

lt
s

Normal - No Faults OFF –
Fault - Input 1 No Auto
Fault - High Pressure 2 Yes Hard or Soft
Fault - Low Pressure 3 Yes Hard or Soft
Fault - Freeze Detection FP2 4 Yes Hard or Soft
Fault - Freeze Detection FP1 5 Yes Hard or Soft
Fault - Condensate Overflow 7 Yes Hard or Soft
Fault - Over/Under Voltage 8 No Auto
Fault - FP1 & FP2 Sensor Error 11 Yes Hard or Soft

NOTE: All codes >11 use long flash for tens digit and short flash for the ones 
digit. 20, 30, 40, 50, etc. are skipped.

CCA
Violet (14)
Black (15)

Orange (01)
Orange (02)

 Condensate

Brown (23)

RVA

HPALPA

T

FDARVA

Blue (07)
Blue (08)
Black (09)
Black (10)

Yellow
Yellow

CFM

P13

P4

SW1

P5JW
2

P9

LO

O/B

Y2
W
DH

P8 P7

RS485 NET RS485 NET

P6

RS485 EXP

P3

SW2

On

Reheat  
L Output Type

CC – Dual/Single
Acc – Dip 5
Acc – Dip 4

RV – B/O
FP2 – 15°F/30°F
FP1 – 15°F/30°F

Com1
LED5

Com2
LED5

Test Mode

F1-3A

P9

C

PWM

1
2
3
4
5
6
7
8

ALM
ALG
ACC COM
ACC NO
ACC NC

R
C

G
Y1

EH2CEH1CCOC R - +C R - +

Off

Faul t
LED1

R

Status
LED3

Config
LED2

CC2 CC F C R F FG CC CCGCC2
HI

CC2
LO

CC2
G REVREVFP1 FP1 FP2 FP2 LPS LPSHPSHPS

Aurora Base Control A
(ABC - A)

K1-RV Relay

K2-CC Relay

K3-CC2 Relay

K4-Fan RelayK5-Alarm 
Relay

K6-Acc 
Relay

F

R

C

CCGY1C

R

ES
LS

P2
EH1

YG G

G

LAT
Thermistor Array

Black
Black

CCB
Violet (14)
Black (15)

RVB

HPBLPB

T

FDBRVB

Yellow
Yellow

CFM

P13

P4

SW1

P5JW
2

P9

LO

O/B

Y2
W
DH

P8 P7

RS485 NET RS485 NET

P6

RS485 EXP

P3

SW2

On

Reheat 
L Output Type

CC – Dual/Single
Acc – Dip 5
Acc – Dip 4

RV – B/O
FP2 – 15°F/30°F
FP1 – 15°F/30°F

Com1
LED5

Com2
LED5

Test Mode

F1-3A

P1

C

PWM

1
2
3
4
5
6
7
8

ALM
ALG
ACC COM
ACC NO
ACC NC

R
C

G
Y1

EH2CEH1CCOC R - +C R - +

Off
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LED1

R

Status
LED3

Config
LED2

CC2 CC F C R F FG CC CCGCC2
HI

CC2
LO

CC2
G REVREVFP1 FP1 FP2 FP2 LPS LPSHPSHPS

Aurora Base Control B
(ABC - B)

K1-RV Relay

K2-CC Relay

K3-CC2 Relay

K4-Fan RelayK5-Alarm 
Relay

K6-Acc 
Relay

F

R

C

CCGY1C

R

ES
LS

P2
EH1

YG G

G

 Condensate

Brown (23)

T T

T T

Gray
Gray

RB

Compressor A

CC1
T1

L1

T2

L2

T3

L3

T1T3

T2

Compressor B

CC2
T1

L1

T2

L2

T3

L3

T1T3

T2

Green

Yellow (78) Brown (79)

Gray (80)
Green

Belt Drive
Blower
Motor

Gray (83)Brown (82)Yellow (81)

RBT2 T1T3

L2 L1L3

Red (69)
Red (66) Yellow (63)

Brown (64)

NOTE 2

Yellow (70)
Black (71) Yellow (67)

Black (68) Gray (65)

Unit Power Supply

460-575/60/3

L3L1 L2
G

Red (84)
Yellow (85)

Black (86) Red (87)
Yellow (88)

Black (89)

Belt Drive
Blower
Motor

PB1

2

1

3

Transformer

Black

Blue

Yellow

Black/White

White

Green

Accessory Relay

Cycle with Blower
Cycle with Compressor
Water Valve Slow Open
Outdoor Air Damper

SW2-4 SW2-5
On On
Off Off
On Off
Off On

Operation

Event Normal Mode Test Mode
Random Start Delay
Compressor On Delay
Compressor Minimum On Time
Compressor Short Cycle Delay
Blower Off Delay
Faul t Recogn ition Delay – High Pressure
Start-Up Bypass – Low Pressure
Faul t Recogn ition Delay – Low Pressure
Start-Up Bypass – Low Water/Air Coil  Limit
Faul t Recogn ition Delay – Low Water/Air Coil  Limit
Faul t Recogn ition Delay – Condensate Overflow
Thermostat Call  Recognition Time
Auxi liary Heat Staging Delay
Emergency Heat Staging Delay

Less than 1 second

5 to 80 seconds 1 second
5 seconds < 1 second

30 seconds 2 seconds
Less than 1 second

2 minutes 5 seconds
4 minutes 15 seconds

2 minutes

2 minutes

30 seconds
30 seconds 30 seconds

30 seconds
30 seconds

30 seconds
30 seconds
30 seconds

2 seconds 2 seconds
5 minutes
2 minutes

20 seconds
7.5 seconds

Aurora Timing Events

Reheat Delay 30 seconds 30 seconds
Water Valve Slow Open Delay 90 seconds 90 seconds

Slow Flash
Fast Flash
Flash Code

Status LED (LED1, Green)
Configuration  LED (LED2, Yellow)
Faul t LED (LED3, Red)

Sta tus LED (LED1, Green)
Normal  Mode
Control  is Non-Functional
Test Mode
Lockout Active
Dehumidification Mode
Reserved
Reserved
Load Shed
ESD

1 second on and 1 second off

Random Start Delay
Fast Flash

OFF
ON

Slow Flash
Fast Flash

Flash Code 2
Flash Code 3

Flash Code 6

Flash Code 4
Flash Code 5

Aurora LED Flash Codes

100 milliseconds on and 100 milliseconds off
100 milliseconds on and 400 milliseconds off with a 2 second pause before repeating

Reserved Flash Code 7

Configuration LED (LED2, Yellow) Fault LED (LED3, Red)

Fast Flash
Fast Flash

No Software Overide Flash ECM Settin g
DIP Switch Overide Slow Flash

Normal  Mode
Input Fault Lockout
High Pressure Lockout
Low Pressure Lockout

Low Water Coil Limi t Lockout - FP1
Low Air Coil Limi t Lockout - FP2

Reserved
Condensate Overflow Lockout
Over/Under Voltage Shutdown
Reserved
Reserved
Air/Water Coil  Limit Sensor Error

Flash Code 1
OFF

Flash Code 2
Flash Code 3
Flash Code 4
Flash Code 5

Flash Code 8

Flash Code 6
Flash Code 7

Flash Code 9
Flash Code 10
Flash Code 11

ECM Configu re Mode Fast Flash
Reset Configure  Mode Off

CC2

EH1
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G
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Status

AURORA BASE 
CONTROL™ 

RV – K1

CC
2
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BCRLO G Y1 Y2 W DH
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G
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CCG
CC
FG
F
R
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LP

FP2
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FP1

REV
REV
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M

PW
M

ECM PWM
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Factory Fan Connection

R R

C
C

C

RS
 48

5

EH2
C

EH1
C

CO

(+)
(-)
R
CRS

48
5 E

xp
Fa
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ory

Com1

Com2

Config

G

G

G

YR

SW1 Test

FP1 – 15oF/30oF

JW2 - 
Alarm

P11

P5

P2 P1

P8

P7

P9

P6

P3

SW2

P13
P4 FP2 – 15oF/30oF

RV – B/O
ACC – Dip 4

ACC – Dip 5
CC – Dual/Single

    L – Pulse/Continuous
Reheat/Normal

Fa
ct

ory
 U

se

Field ConnectionsField Connections

C

LP

FP1

F

CC

G

Y1

1

2

3

4

5

6

7

8

Off On

N/A

RS
48

5 N
ET

LED3

LED2LED1

Thermistor

Relay Coi l

Switch - Condensate Overflow
Switch - High pressure

Switch - Low pressure

Polarized connector

Factory Low Voltage Wiring
Factory Line Vol tage Wiring
Field Low Voltage Wiring
Field Line Voltage Wi ring
Optional Block
DC Voltage PCB Traces

Internal Junction
Quick Connect  Terminal

Field Wiring Lug

Ground

Relay Con tacts – N.O., N.C.

Field Zone Sensor Wi ring

Legend

L1

Capacitor

T

123

CCA – Compressor Contactor A
CCB – Compressor Contactor B
CO – Condensate Overflow Sensor
ES – Emergency Shutdown
HPA – High Pressure Switch A
HPB – High Pressure Switch B
LPA – Low Pressure Switch A
LPB – Low Pressure Switch B
FDA – Freeze De tection Sensor A
FDB – Freeze De tection Sensor B
F1 – Fuse

Fuse

Light  Emitti ng Diode - GreenG

Light  Emitti ng Diode - YellowY

Light  Emitti ng Diode - RedR

SW1 – Push button
SW2 – DIP package 8 position
RB – Blower Relay
RVA – Reversing Valve Coi l A
RVB – Reversing Valve Coi l B
PGM – Phase  Guard Moni tor
RH – Reheat Valve Coi l

Dual Compressor Aurora 460-575/60/3

1/23/15
97P876-02

470Ω

470Ω
Resistor

1 – Only on units equipped with two fan motors.

Notes:

TB

ESEmerg Shutdown

LSLoad Shed

LO1Lockout Circuit A

R24VAC

C24VAC Common

OReversing Valve

GFan

Y1Compressor A

WElectric Heat

DHDehumidification

LO2Lockout Circuit B

Y2Compressor B

W
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Black (13)

W
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) Black/White (16)

Black/White (17)

Yellow (18)

Yellow (19)
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hite (29)

Black/W
hite (30)

Class 2
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Aurora® ‘Advanced’ Control Features
The Aurora® ‘Advanced’ 
Control system expands 
on the capability of the 
Aurora® ‘Base’ Control 
(ABC) by adding the 
Aurora® Expansion Board 
(AXB). 
All of the preceding 
features of the Aurora® 
‘Base’ Control are included. 
The following control 
description is of the 
additional features and 
capability of the Aurora® advanced  control. 

It is highly recommended the 
installing/servicing contractor obtain 
an Aurora® Interface and Diagnostic 
Tool (AID) and specialized training 
before attempting to install or service 
an Aurora® ‘Advanced’ control system. 

The additional AXB features include the following:

AXB DIP Switch 
DIP 1 - ID: This is the AXB ModBus ID and should always 

read On.
DIP 2 & 3 - Future Use
DIP 4 & 5 - Accessory Relay2: A second, DIP configurable, 

accessory relay is provided that can be cycled with the 
compressor 1 or 2, blower, or the Dehumidifier (DH) 
input. This is to complement the Accessory 1 Relay on 
the ABC board.

Position DIP 4 DIP 5 Description
1 ON ON Cycles with Fan or ECM (or G)

2 OFF ON Cycles with CC1 first stage of compressor 
or compressor spd 6

3 ON OFF Cycles with CC2 second stage of 
compressor or compressor spd 7-12

4 OFF OFF Cycles with DH input from ABC board

Advanced Hot Water Generator Control  
(Domestic Hot Water Option)
In lieu of the ‘Base Hot Water Generator Control’, the 
Advanced features an AID Tool selectable temperature limit 
and microprocessor control of the process. This will maximize 
hot water generation and prevent undesirable energy use. An 
alert will occur when the hot water input temperature is at 
or above setpoint (100°F - 140°F) for 30 continuous seconds 
(130°F is the default setting). This alert will appear as an E15 
on the AID Tool and the hot water pump de-energizes. Hot 
water pump operations resume on the next compressor cycle 
or after 15 minutes of continuous compressor operation during 

the current thermostat demand cycle. Since compressor hot 
gas temperature is dependent on loop temperature in cooling 
mode, loop temperatures may be too low to allow proper 
heating of water. The control will monitor water and refrigerant 
temperatures to determine if conditions are satisfactory for 
heating water. LED1 (red LED) will flash code 15 when the 
DHW limit is reached and when conditions are not favorable 
for water heating. Error code 15 will also be displayed on the 
AID Tool in the fault screen. This flash code is a noncritical 
alert and does not necessarily indicate a problem.

Compressor Monitoring
The AXB includes two current transducers to monitor the 
compressor current and starting characteristics. Open 
circuits or welded contactor faults will be detected. A fault 
will produce an E10 code.

IntelliZone2 Zoning Compatibility  
(Optional IntelliZone2 Zoning)
A dedicated input to connect and communicate with the 
IntelliZone2 (IZ2) zoning system is provided on P7. The is a 
dedicated communication port using a proprietary ModBus 
protocol. An AXB can be added to other selected ABC-only 
systems as well. Then an advanced communicating IntelliZone2 
zoning system can be added to ABC-only systems. Consult the 
IntelliZone2 literature for more information. 

Variable Speed Pump
This input and output are provided to drive and monitor 
a variable speed pump. The VS pump output is a PWM 
signal to drive the variable speed pump. The minimum and 
maximum level are set using the AID Tool. 75% and 100% 
are the default settings respectively. The VS data input 
allows a separate PWM signal to return from the pump 
giving fault and performance information. Fault received 
from the variable speed pump will be displayed as E16.

Modulating Water Valve
This output is provided to drive a modulating water valve.  
Through advanced design the 0-10VDC valve can be 
driven directly from the VS pump output. The minimum 
and maximum level are set in the same way as the VS 
pump using the AID Tool. 75% and 100% are the default 
settings respectively.

Loop Pump Linking
This input and output are provided so that two units can be 
linked together with a common flow center. When either unit 
has a call for loop pump, both unit’s loop pump relays and 
variable speed pumps are energized. The flow center then can 
simply be wired to either unit. The output from one unit should 
be routed to the input of the other. If daisy chained up to 16 
heat pumps can be wired and linked together in this fashion.
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Advanced Communication Ports
Communication ports P6 and P8 will provide future 
expansion via dedicated protocols. These are for future use.

Smart Grid-On Peak (SG) Input
The 'On Peak' input was designed to allow utilities to 
utilize simple radio controlled switches to control the On 
Electric Peak behavior of the Dual Capacity and Variable 
Speed Packaged Heat Pumps. With a closed contact 
signal, this input will limit the operation and thus the power 
consumption of the unit by one of the below selections. 
The AID Tool will allow configuration of this input for the 
action of:

•	 No Action
•	 Disable compressor operation until removed
•	 Go to On Peak thermostat settings until removed 

[Requires Com T-Stat] (Future Release)
•	 Compressor limited to 50% or low cap until removed 

[dual capacity or variable speed only] (Future Release)
•	 Disable compressor operation for 1/2 hr (can be 

removed immediately) (Future Release)

Then Flash Code 7 on the Green LED for the 'On Peak' mode. 
And On Peak will display on communicating thermostats.

Home Automation 1 and 2 Inputs 
The Home automation inputs are simple closed contact 
inputs that will trigger an AID Tool and thermostat alert 
for the homeowner. These would require optional sensors 
and or equipment for connection to the AXB board. With 
two inputs two different sensors can be selected. The 
selected text will then be displayed on the AID Tool and 
communicating thermostats. These events will NOT alter 
functionality or operation of the heat pump/accessories 
and is for homeowner/service notification only. 

Home Automation 1 - E23 HA1
With a closed dry contact signal, this input will cause an 
alarm and Alert Code 23 to indicate on the stat or flash 
on ABC. The AID Tool will allow configuration of this input 
between the following selections:

•	 No Action
•	 Home Automation Fault [no lockout info only]	

	 - Output from home automation system
•	 Security Alarm [no lockout info only]		

	 - Output from home security
•	 Sump Alarm Fault [no lockout info only]		

	 - Switch output from sump sensor
•	 Smoke/CO Alarm Fault [no lockout info only]	

	 - Switch output from Smoke/CO sensor
•	 Dirty Filter Alarm [no lockout info only]		

	 - Output from dirty filter sensor

Home Automation 2 – E24 HA2
With a closed dry contact signal, this input will cause an 
alarm and Alert Code 24 to indicate on the stat or flash 
on ABC. The AID Tool will allow configuration of this input 
between the following selections:

•	 No Action
•	 Home Automation Fault [no lockout info only]	

	 - Output from home automation system
•	 Security Alarm [no lockout info only]		

	 - Output from home security
•	 Sump Alarm Fault [no lockout info only]		

	 - Switch output from sump sensor
•	 Smoke/CO Alarm Fault [no lockout info only]	

	 - Switch output from Smoke/CO sensor
•	 Dirty Filter Alarm [no lockout info only]		

	 - Output from dirty filter sensor

Monitoring Sensor Kits
Energy Monitoring  
(Standard Sensor Kit on ‘Advanced’ models)
The Energy Monitoring Kit includes two current transducers 
(blower and electric heat) added to the existing two 
compressor sensors so that the complete power usage of 
the heat pump can be measured. The AID Tool provides 
configuration detail for the type of blower motor and a 
line voltage calibration procedure to improve the accuracy. 
This information can be displayed on the AID Tool or 
selected communicating thermostats. The TPCM32U03/04 
will display instantaneous energy use while the color 
touchscreen TPCC32Uxx will in addition display a 13 month 
history in graph form. 

Refrigerant Monitoring (optional sensor kit)
The optional Refrigerant Monitoring Kit includes two 
pressure transducers, and three temperature sensors, 
heating liquid line, suction temperature and existing cooling 
liquid line (FP1). These sensors allow the measurement of 
discharge and suction pressures, suction and liquid line 
temperatures as well as superheat and subcooling. This 
information will only be displayed on the AID Tool. 

Performance Monitoring (optional sensor kit)
The optional Performance Monitoring Kit includes three 
temperature sensors, entering and leaving water, leaving 
air temperature and a water flow rate sensor. With this kit 
heat of extraction and rejection will be calculated. This 
requires configuration using the AID Tool for selection of 
water or antifreeze.
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Controls cont.

Aurora® ‘Advanced’ Control LED Displays
These three LEDs display the status, configuration, and fault 
codes for the control. These can also be read in plain English 
via the Aurora® AID Tool.

Status LED (LED3, Green)
Description of Operation Fault LED, Green

Normal Mode ON
Control is Non-functional OFF
Test Mode Slow Flash
Lockout Active Fast Flash
Dehumidification Mode Flash Code 2
Load Shed Flash Code 5
Emergency Shutdown Flash Code 6
On Peak Mode Flash Code 7
(Future Use) Flash Code 8
(Future Use) Flach Code 9

Configuration LED (LED2, Yellow)
Description of Operation Configuration LED, Yellow

No Software Overwritten ECM Setting
DIP Switch Overwritten Slow Flash
ECM Configuration Mode Fast Flash
Reset Configuration Mode OFF

Special Modes and Applications
5-Speed ECM Blower Motor
Normally the 5-Speed ECM motor can be driven off 
of thermostat signals and the ABC connector P9. 
Communicating thermostats, however present a special 
problem in this application since they operate without 24 
VAC thermostat signals. The ABC board is wired to operate 
these systems from the alternate relay output signals CC1, 
CC2, Fan, and EH1 and should be wired for this.

Communicating Digital Thermostats
The Aurora® controls system also features either 
mono-chromatic or color touch screen graphic display 
thermostats for user interface. These displays not only 
feature easy to use graphical interface but display alerts 
and faults in plain English. Many of the features discussed 
here may not be applicable without these thermostats.

Dehumidification – Passive 
In passive dehumidification mode, the airflow is reduced 
by 15% from the heating airflow setting. If cooling airflow is 
set to +5, -5 or -10% of heating airflow it will automatically 
be set to -15% of heating airflow whenever the 
dehumidification call is present in the communicating stat 
or from the thermostat input DH. If the airflow for cooling is 
already set to -15% no airflow change will be noticed from 
normal cooling. Dehumidification mode will be shown on 
the ABC and the communicating thermostats.

Fault LED (LED1, Red)

Red Fault LED LED Flash 
Code * Lockout Reset/ 

Remove Fault Condition Summary
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Normal - No Faults Off -
Fault-Input 1 No Auto Tstat input error.  Autoreset upon condition removal.
Fault-High Pressure 2 Yes Hard or Soft HP switch has tripped (>600 psi)
Fault-Low Pressure 3 Yes Hard or Soft Low Pressure Switch has tripped (<40 psi for 30 continuous sec.)
Fault-Freeze Detection FP2 4 Yes Hard or Soft Freeze protection sensor has tripped (<15 or 30 degF for 30 continuous sec.)
Fault-Freeze Detection FP1 5 Yes Hard or Soft Freeze protection sensor has tripped (<15 or 30 degF for 30 continuous sec.)
Fault-Condensate Overflow 7 Yes Hard or Soft Condensate switch has shown continuity for 30 continuous sec.
Fault-Over/Under Voltage 8 No Auto Instantaneous voltage is out of range. **Controls shut down until resolved.
Fault-FP1 Snsr Error 11 Yes Hard or Soft If FP1 Sensor Error
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s Fault-Compressor Monitor 10 Yes Hard or Soft Open Crkt, Run, Start or welded cont

Non-CriticAXBSnsrErr 13 No Auto Any Other Sensor Error

CriticAXBSnsrErr 14 Yes Hard or Soft Sensor Error for EEV or HW

Alert-HotWtr 15 No Auto HW over limit or logic lockout. HW pump deactivated.

Fault-VarSpdPump 16 No Auto Alert is read from PWM feedback.

Not Used 17 No Auto IZ2 Com Fault.  Autoreset upon condition removal.

Non-CritComErr 18 No Auto Any non-critical com error

Fault-CritComErr 19 No Auto Any critical com error. Auto reset upon condition removal

Alarm - Low Loop Pressure 21 No Auto Loop pressure is below 3 psi for more than 3 minutes

Alarm - Home Automation 1 23 No Auto Closed contact input is present on Dig 2 input - Text is configurable

Alarm - Home Automation 2 24 No Auto Closed contact input is present on Dig 3 input - Text is configurable
NOTES:  
*All codes >11 use long flash for tens digit and short flash for the ones digit.  20, 30, 40, 50 etc. are skipped!
Alert’ is a noncritical sensor or function that has failed.  Normal operation of the heat pump is maintained but service is desired at some point.
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 Controls - UPC2 DDC Control (optional)

The Aurora® Unitary Protocol Converter (UPC2) is designed to 
add-on to any Aurora® based heat pump control. The Aurora® 
Unitary Protocol Convertor (UPC2) is designed to allow water 
source heat pumps to be integrated into Building Automation 
Systems (BAS) with ease. The Aurora® UPC2 is an integrated 
solution and communicates directly with the Aurora® Heat 
Pump Controls and allows access/control of a variety of 
internal Aurora® heat pump operations such as sensors, relay 
operation, faults and other information. In turn, the UPC2 then 
converts internal Aurora® Modbus protocol to BACnet MS/ 
TP or BACnet IP and communicates to the BAS system. This 
provides the great benefit of complete control integration and 
a myriad of information available to the BAS from the heat 
pump control. Plus, it also allows individual unit configuration 
such as ECM fan speeds or freeze protection setting directly 
over the BAS without the need for access to the actual heat 
pump. 

The Aurora® UPC2 is implemented with the Aurora® Base 
Controller (ABC) heat pump control into our latest water 
source heat pumps. This will allow for a BAS to integrate and 
communicate with the heat pump. The Aurora® UPC2 has the 
ability to communicate BACnet MS/TP or BACnet IP. All zone 
temperatures and zone sensors are connected to the UPC2 
on an Rnet bus, simplifying hook up at the unit. Rnet sensors 
can include a combination of zone temperature and humidity, 
CO2, and VOC sensors. 

There are an extensive number of points that the UPC2 has 
available over the network for integration into the BAS. 
Control programmers need to carefully determine which 
points they want to add to the BAS database. A list of the 
BACnet points are available along with their individual point 
descriptions by contacting the Commercial Solutions Group 
at 1-877-677-4420.

Aurora® UPC2 Controller
(Optional Accessory for certain models)

ZS Series Sensors
(Optional Accessory for certain models)

Note: Not all factory installed options are available, please refer to WeDoGeo® to see available options.
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Aurora® UPC2 Features  
(Optional Accessory for certain models)

•	 Serves as a BACnet Broadcast Management Device 		    	
	 (BBMD) for a BACnet/IP on each of the BACnet/IP networks 
•	 Supports Foreign Device Registration (FDR) 
•	 Supports DHCP IP addressing 
•	 Has built in network diagnostic capture functionality for 		
	 troubleshooting 

Physical Ports
•	 Eth0, Eth1
		  ° 10/100 Mbps Ethernet
		  ° BACnet IP, BACnet IPv6, BACnet/Ethernet, BACnet SC
•	 S1
		  ° Aurora® Modbus RTU Port (Connects to ABC P8 with 		
		    RJ45)
•	 S2
		  ° BACnet MS/TP
•	 Service Port
		  ° USB
		  ° BACnet/IP Service Port

Specifications
•	 Power
		  ° 24VAC +/-10%, 50-60 Hz
		  ° 24VDC +/-10%
•	 Eth0, Eth1
		  ° 10/100 BaseT, full duplex, Ethernet ports with built-in fail 		
			   safe. 
		  ° Supports direct connection or daisy chain topology natively 	
			   using BACnet/IP and/or BACnet Ethernet communication. 
		  ° Under normal operation, network traffic not destined for this 	
			   controller is repeated to the other Ethernet port. 
•	 Port S1
		  ° Used for internal heat pump communication on the Aurora® 	
			   Modbus network.

 Controls - UPC2 DDC Control (optional)

Note: Not all factory installed options are available, please refer to WeDoGeo® to see available options.

BACnet IP

BAS

Rnet

Modbus

BACnet MS/TP

•	 Port S2
		  ° For communication with BACnet MS/TP network at 9600 to 	
			   115200 bps.
•	 Rnet Port
		  ° Supports up to 15 ZS sensors and one Equipment Touch.
		  ° Supplies 12VDC/260 mA power to the Rnet across its rated 	
			   temperature range.
•	 Service Port
		  ° USB 2.0 host port for setting up the device and 			 
			   troubleshooting through a local connection to a computer.
•	 Real-time Clock
		  ° Real-time clock keeps track of time in the event of a power 	
			   failure for up to 3 days.
•	 Environmental operating range
		  ° -40 to 150ºF (-40 to 70ºC), 10-95% relative humidity, non-		
			   condensing
•	 Physical
		  ° Fire-retardant plastic ABS, UL94-5VA
•	 BACnet Support
		  ° Conforms to the BACnet Building Controller (B-BC), BACnet 	
			   Router (B-RTR), BACnet Gateway (B-GW), and BACnet 		
			   Broadcast Management Device (B-BBMD) Standard Device 	
			   Profiles as defined in ANSI/ASHRAE Standard 135-2016 		
			   (BACnet) Annex L, Protocol Revision 19. 
•	 Compliance
		  ° United States of America
			   • FCC compliant to Title CFR47, Part 15, Subpart B, Class A 
			   • UL Listed, File E143900; CCN PAZX, UL916, Energy 		
			      Management Equipment 
		  ° Canada
			   • UL Listed File E143900, CCN PAZX7, CAN/CSA C22.2 No. 	
			      205 Signal Equip., 
			   • Industry Canada Compliant, ICES-003, Class A 



34

WATER-SOURCE/GEOTHERMAL HEAT PUMP CONSOLE OPERATION AND MAINTENANCE

Port 1a is used to 
communicate to the 
Building Automation 

System (BAS). 

Port 2 is used to 
communicate to 
the Aurora Base 

Controller 
(ABC). 

Rnet port is used 
for communicating 

zone sensors. 

24Vac

Aurora® UPC2 Smart Tablet Option 
(Optional Accessory - available only on certain models) 

A smart tablet option is also available. Purchase a smart tablet 
accessory cable from manufacturer and download the OEMCtrl App 
and connect to the unit either at the unit itself or via the zone sensor. 
This means connecting to the unit to adjust fan speeds, check on 
fault etc. as easily as walking up to the zone sensor without the need 
for accessing ceiling tiles or a stepladder.

 Controls - UPC2 DDC Control (optional)

Note: Not all factory installed options are available, please refer to WeDoGeo® to see available options.

Aurora® UPC2 Optional Features  
(Optional Accessory for certain models)

•	 AID Tool for Aurora® ABC configuration 
and troubleshooting.

•	 Aurora® Advanced Control adds the Aurora® AXB expansion 
board and provides added I/O and 
standard features

•	 Optional Sensor Kits (requires Aurora® Advanced 
Control with AXB - Future Availability on Select 
Models/Configurations)
•	 Refrigeration Monitoring – provides Suction and 

discharge pressure, Suction, liquid line temps and 
superheat and subcooling.

•	 Performance Monitoring – provides entering and leaving 
loop water temperatures, loop flow rate as well as heat of 
extraction or rejection rate into the loop.

•	 Energy Monitoring – provides real-time power measurement 
(Watt) of compressor, fan, auxiliary heat and zone pump.
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1.	 Leaving Air Temperature (LAT) Sensor – This 10 kOhm 
NTC sensor is factory installed on all  UPC2 equipped 
heat pumps. It typically is attached to wiring inside the 
blower cabinet on the suction side of the blower. This 
sensor is attached on ABC FP2 pins available as LAT 
AU-30.

2.	 Compressor Proving Sensors – This optional factory 
installed current sensor is connected to confirm 
compressor operation via the power wires. The sensor is 
attached at ABC Y1 and available at point BV-65.

3.	 Valve End Switch – This optional input is setup for a field 
installed flow valve end switch. This end switch input is 
attached at ABC Y2 and available at point BV-67.

4.	 Fan Proving Sensors – This optional factory installed 
current sensor is connected to confirm fan operation via 
the power wires. The sensor is attached at ABC G and 
available at point BV-33.

5.	 Occupancy Sensor -  This standard feature includes a 
field installed and wired room sensor with occupancy 
sensor typically found in DDC systems. The RNet 
room sensors can be found thru your commercial 
representative. The occupancy Sensors are attached at 
ABC 0 and can be found at point BV-49.

6.	 Dirty Filter Switch – This optional field installed switch is 
connected to confirm dirty filter operation. The dirty filter 
switch can be found thru your commercial representative. 
The sensor is attached at ABC W and available at point 
BV-63.

7.	 Fault, Configuration, and Status Codes – The codes can 
be visible to the BAS if desired

Fault LED (LED1, Red)
Red Fault LED LED Flash 

Code * Lockout Reset/ 
Remove Fault Condition Summary
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Normal - No Faults Off -
Fault-Input 1 No Auto Tstat input error.  Autoreset upon condition removal.
Fault-High Pressure 2 Yes Hard or Soft HP switch has tripped (>600 psi)
Fault-Low Pressure 3 Yes Hard or Soft Low Pressure Switch has tripped (<40 psi for 30 continuous sec.)
Fault-Freeze Detection FP2 4 Yes Hard or Soft Freeze protection sensor has tripped (<15 or 30 degF for 30 continuous sec.)
Fault-Freeze Detection FP1 5 Yes Hard or Soft Freeze protection sensor has tripped (<15 or 30 degF for 30 continuous sec.)
Fault-Condensate Overflow 7 Yes Hard or Soft Condensate switch has shown continuity for 30 continuous sec.
Fault-Over/Under Voltage 8 No Auto Instantaneous voltage is out of range. **Controls shut down until resolved.
Fault-FP1 & 2 Snsr Error 11 Yes Hard or Soft If FP1 or 2 Sensor Error
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s Fault-Compressor Monitor 10 Yes Hard or Soft Open Crkt, Run, Start or welded cont

Non-CriticAXBSnsrErr 13 No Auto Any Other Sensor Error
CriticAXBSnsrErr 14 Yes Hard or Soft Sensor Error for EEV or HW
Alert-HotWtr 15 No Auto HW over limit or logic lockout. HW pump deactivated.
Fault-VarSpdPump 16 No Auto Alert is read from PWM feedback.
Not Used 17 No Auto IZ2 Com Fault.  Autoreset upon condition removal.
Non-CritComErr 18 No Auto Any non-critical com error
Fault-CritComErr 19 No Auto Any critical com error. Auto reset upon condition removal
Alarm - Low Loop Pressure 21 No Auto Loop pressure is below 3 psi for more than 3 minutes
Alarm - Home Automation 1 23 No Auto Closed contact input is present on Dig 2 input - Text is configurable
Alarm - Home Automation 2 24 No Auto Closed contact input is present on Dig 3 input - Text is configurable

NOTES:  
*All codes >11  use long flash for tens digit and short flash for the ones digit.  20, 30, 40, 50 etc. are skipped!
Alert’ is a noncritical sensor or function that has failed.  Normal operation of the heat pump is maintained but service is desired at some point.

Fault LED (LED1, Red)

Red Fault LED LED Flash 
Code* Lockout Reset/ 

Remove
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Normal - No Faults OFF –
Fault - Input 1 No Auto
Fault - High Pressure 2 Yes Hard or Soft
Fault - Low Pressure 3 Yes Hard or Soft
Fault - Freeze Detection FP2 4 Yes Hard or Soft
Fault - Freeze Detection FP1 5 Yes Hard or Soft
Fault - Condensate Overflow 7 Yes Hard or Soft
Fault - Over/Under Voltage 8 No Auto
Fault - FP1 & FP2 Sensor Error 11 Yes Hard or Soft

NOTE: All codes >11 use long flash for tens digit and short flash for the ones 
digit. 20, 30, 40, 50, etc. are skipped.

Aurora® Base Fault Codes (ABC Only)

Aurora® Advanced Fault Codes (ABC + AXB Expansion Board)

 Controls - UPC2 DDC Control (optional)

Note: Not all factory installed options are available, please refer to WeDoGeo® to see available options.



36

WATER-SOURCE/GEOTHERMAL HEAT PUMP CONSOLE OPERATION AND MAINTENANCE

Status LED (LED3, Green)
Description of Operation Fault LED, Green

Normal Mode ON
Control is Non-functional OFF
Test Mode Slow Flash
Lockout Active Fast Flash
Dehumidification Mode Flash Code 2
Load Shed Flash Code 5
Emergency Shutdown Flash Code 6
On Peak Mode Flash Code 7
(Future Use) Flash Code 8
(Future Use) Flach Code 9

Configuration LED (LED2, Yellow)
Description of Operation Configuration LED, Yellow

No Software Overwritten ECM Setting
DIP Switch Overwritten Slow Flash
ECM Configuration Mode Fast Flash
Reset Configuration Mode OFF

Aurora® Base or Advanced Control Configuration and 
Status Codes

8.	 Alarm Relay – The Alarm relay (ALM) is factory 
connected to 24 VAC via jumper JW2. By cutting JW2, 
ABC ALM becomes a dry contact connected to ABC 
ALG. The Relay is field switchable between Factory 
setting as an Alarm output or available for other uses.

9.	 Accessory Relay1 – A configurable, accessory relay 
on the ABC is provided that can be cycled with the 
compressor, blower, or the Dehumidifier (DH) input.  
A third (factory) setting cycles the relay with the 
compressor but delays the compressor and blower 
output for 90 sec. Source pump or slow opening 
solenoid valves in well systems or variable speed 
primary pumping systems would be a prime use of 
this feature.

Access Relay Operation SW2-4 SW2-5
Cycle with Blower ON ON

Cycle with Compressor OFF OFF
Water Valve Slow Opening ON OFF

Cycle with Comm. T-stat Hum Cmd OFF ON

 Controls - UPC2 DDC Control (optional)

Note: Not all factory installed options are available, please refer to WeDoGeo® to see available options.

10.	 Electric Heat EH1 – A digital 24VDC output is provided 
for electric heat powering. UPC2’s Default programming 
has EH1 set for AUX/ELEC Heat operation and will be 
controlled using the UPC2’s internal P.I.D. logic. However 
it can be changed by the BAS to be network controlled. 

11.	 Electric Heat EH2 – A digital VDC output is provided for 
field options converted from the original EH2 output.  
Default  UPC2 program has the EH2 output set for 
Network Control but can be changed by the BAS to be 
controlled by the  UPC2’s internal P.I.D. logic.
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1.	 Accessory Relay2 – A second, configurable, accessory 
relay on the AXB is provided that can be cycled with 
the compressor 1 or 2, blower, or the Dehumidifier (DH) 
input. This is to complement the Accessory 1 Relay on 
the ABC board.

2.	 Analog Out – A standard 0-10VDC analog output is 
provided. This output can be used to drive modulating 
dampers etc. 

3.	 Variable Speed Pump or Modulating Water Valve 
(If applicable) - This input and output are provided 
to drive and monitor a variable speed pump. The VS 
pump output is a PWM signal to drive the variable 
speed pump. The minimum and maximum level are 
set using the AID Tool. 75% and 100% are the default 
settings respectively. The VS data input allows a 
separate PWM signal to return from the pump giving 
fault and performance information. Fault received 
from the variable speed pump will be displayed as E16.  

Modulating Water Valve - This Variable speed PWM 
output is provided to optionally drive a modulating 
water valve. Through advanced design a 0-10VDC 
valve can be driven directly from the VS pump output. 
The minimum and maximum level are set in the same 
way as the VS pump using the AID Tool. 75% and 100% 
are the default settings respectively.

4.	 Loop Pump Linked (If applicable) - This input and 
output are provided so that two units can be linked 
together with a common flow center. When either unit 
has a call for loop pump, both unit’s loop pump relays 
and variable speed pumps are energized. The flow 
center then can simply be wired to either unit. The 
output from one unit should be routed to the input of 
the other. If daisy chained up to 16 heat pumps can be 
wired and linked together in this fashion.

Position DIP 4 DIP 5 Description
1 ON ON Cycles with Fan or ECM (or G)

2 OFF ON Cycles with CC1 first stage of compressor 
or compressor spd 1-12

3 ON OFF Cycles with CC2 second stage of 
compressor or compressor spd 7-12

4 OFF OFF Cycles with DH input from ABC board

Aurora® Advanced Control Configuration and Options 
(Future Availability on Select Models/Configurations)

 Controls - UPC2 DDC Control (optional)

Note: Not all factory installed options are available, please refer to WeDoGeo® to see available options.
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1.	 Energy Monitoring (Standard Sensor Kit on ‘Advanced’ 
models) - The Energy Monitoring Kit includes two current 
transducers (blower and electric heat) added to the 
existing two compressor sensors so that the complete 
power usage of the heat pump can be measured. The 
BACview Tool provides configuration detail for the type 
of blower motor and a line voltage calibration procedure 
to improve the accuracy. This real time power usage 
information can be displayed on the AID Tool and is 
available thru network points when using BACnet or N2 
Open.
•	 Compressor Current 1	
•	 Compressor Current 2
•	 Fan Current
•	 Aux Heat Current
•	 Pump Selection
•	 Voltage
•	 Compressor Watts
•	 Fan Watts
•	 Aux Heat Watts
•	 Pump Watts (VS Only) 

2.	 Refrigerant Monitoring (optional sensor kit) - The 
optional Refrigerant Monitoring Kit includes two 
pressure transducers, and three temperature sensors, 
heating liquid line, suction temperature and existing 
cooling liquid line (FP1). These sensors allow the 
measurement of discharge and suction pressures, 
suction and liquid line temperatures as well as superheat 
and subcooling. This information can be displayed on 
the BACview Tool, or the network when using BACnet 
and N2.
•	 Htg Liquid Line
•	 Clg Liquid Line
•	 Discharge pressure
•	 Suction Pressure
•	 Discharge Saturated Temp
•	 Suction Saturated Temperature
•	 Superheat
•	 SubCooling

3.	 Performance Monitoring (optional sensor kit) - The 
optional Performance Monitoring Kit includes: three 
temperature sensors, entering and leaving water, leaving 
air temperature and a water flow rate sensor. With this 
kit, heat of extraction and rejection will be calculated. 
This requires configuration using the BACview Tool for 
selection of water or antifreeze.
•	 Leaving Air Temperature (supply)
•	 Alt Leaving Air Temperature (supply)
•	 Entering Water Temperature
•	 Leaving Water Temperature
•	 Water Flow Meter
•	 Entering Air Temperature (from zone sensor)
•	 Brine Selection (water/antifreeze)
•	 Heat of Extraction/Rejection

Aurora® Advanced Control Optional Sensor Kits 
(Availability on Select Models/Configurations)

 Controls - UPC2 DDC Control (optional)

Note: Not all factory installed options are available, please refer to WeDoGeo® to see available options.
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ZS Series RNet Sensor Overview
The ZS Series line of intelligent zone sensors provides the 
function and flexibility you need to manage the conditions 
important to the comfort and productivity of the zone 
occupants. The ZS sensors are available in a variety of zone 
sensing combinations to address your application needs. 
These combinations include temperature, relative humidity, 
and indoor air quality (carbon dioxide or VOCs (Volatile 
Organic Compounds)). They are built to be flexible allowing 
for easy customization of what the user/technician sees. 
Designed to work with the Aurora®  UPC2 controllers the 
ZS sensor line includes the ZS Base, ZS Plus, ZS Pro and ZS 
Pro-F.

The  UPC2 uses a proprietary communication called Rnet to 
receive the space temperature from the zone sensor. This is 
done using (2) 18 AWG twisted pair unshielded cables for a 
total of 4 wires connected to the Rnet port. The sensor gets 
its power from the  UPC2 controller and connecting multiple 
sensors to one  UPC2 will allow for space temperature 
averaging. The  UPC2 can support one ZS Pro or ZS Pro F 
with up to four ZS standard sensors wired to the Rnet port 
on the  UPC2 for a total of 5 zone sensors. The sensors use 
a precise 10k ohm thermistor with less than 0.18°F drift 
over a ten year span, this allows for less maintenance or re-
calibration after installation. The sensors also have a hidden 
communication port for connecting a BACview or local laptop 
that provides access to the equipment for commissioning and 
maintenance. The table below shows the features of each of 
the four sensors that are currently available.  

Features ZS Base ZS Plus ZS Pro ZS Pro-F
Temp, CO2, Humidity, and VOC Options √ √ √ √

Neutral Color √ √ √ √

Addressable/supports daisy chaining √ √ √ √

Hidden communication port √ √ √ √

Mounts on a standard 2” by 4” electrical box √ √ √ √

Occupancy Status indicator LED √ √ √

Push button occupancy override √ √ √

Setpoint adjust √ √ √

Large, easy to read LCD √ √

Alarm indicator √ √

°F to °C conversion button √

 Controls - UPC2 DDC Control (optional)

Note: Not all factory installed options are available, please refer to WeDoGeo® to see available options.

ZS Base

ZS Plus ZS Pro

ZS Pro-F

UPC2 Options ZS Base ZS Plus ZS Pro ZS Pro w/Motion ZS Pro-F

Temperature Only ZS2-WFI02 ZS2PL-WFI02 ZS2P-WFI02 ZS2P-M-WFI02 ZS2PF-WFI02
Temp with CO2 ZS2-C-WFI02 ZS2PL-C-WFI02 ZS2P-C-WFI02 ZS2P-CM-WFI02 ZS2PF-C-WFI02
Temp with Humidity ZS2-H-WFI02 ZS2PL-H-WFI02 ZS2P-H-WFI02 ZS2P-HM-WFI02 ZS2PF-H-WFI02
Temp with VOC ZS2-V-WFI02 ZS2PL-V-WFI02 - - - - - - - - -
Temp, Humidity, CO2 ZS2-HC-WFI02 ZS2PL-HC-WFI02 ZS2P-HC-WFI02 ZS2P-HCM-WFI02 ZS2PF-HC-WFI02
Temp, Humidity, VOC ZS2-HV-WFI02 ZS2PL-HV-WFI02 - - - - - - - - -
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RNet Sensor Physical and Electrical Data

Sensing Element Range  Accuracy

Temperature (on non-Humidity models) -4° to 122° F (-20° C to 50° C)  ±0.35° F (0.2° C)

Temperature (on Humidity models)  50° F to 104° F (10° C to 40° C) ±0.5° F (0.3° C)

Humidity 10% to 90% ±1.8% typical

CO2 
400 to 1250 PPM

1250 to 2000 PPM

±30 PPM or +/-3% of reading (greater of two)

±5% of reading plus 30 PPM

VOC 0 to 2,000 PPM  ±100 PPM

Power Requirements Sensor Type Power Required

Temperature Only All Models 12 Vdc @ 8 mA

Temperature with Humidity All Models 
12 Vdc @ 15 mA (idle) to 190 mA 

(CO2 measurement cycle)

Temp with VOC, or Temp/VOC/Humidity All Models 12 Vdc @ 60 mA

Temp with CO2 , or Temp/ CO2/Humidity All Models
12 Vdc @ 15 mA (idle) to 190 mA

(CO2 measurement cycle)

Power Supply
 A controller supplies the Rnet sensor network with 12 Vdc @ 210 mA. Additional

power may be required for your application. See sensor ZS Installation Guide

Communication 
115 kbps Rnet connection between sensor(s) and controller

15 sensors max per Rnet network; 5 sensors max per control program

Local Access Port For connecting a laptop computer to the local equipment for maintenance and commissioning

Environmental Operating Range 32° to 122° F (0° - 50° C), 10% to 90% relative humidity, non-condensing

Mounting Dimensions Standard 4”x 2” electrical box using provided 6/32” x 1/2” mounting screws

1025 Cobb Place Boulevard, Kennesaw, GA 30144
770-429-3060  |  oemctrl.com

Specifications

Temperature (on non-Humidity models)

Temperature (on Humidity models)

Humidity

CO
2

VOC

Power Requirements

Temperature Only
Temperature with Humidity

Temp with VOC, or Temp/VOC/Humidity

Temp with VOC, or Temp/CO
2
/Humidity

Power Supply

Communication

Local Access Port

Environmental Operating Range

Mounting

Motion Sensing

-4° to 122° F (-20° C to 50° C)

50° F to 104° F (10° C to 40° C)

10% to 90%

400 to 1250 PPM
1250 to 2000 PPM

0 to 2000 PPM

Sensor Type

All Models

All Models

All Models

A controller supplies the Rnet sensor network with 12 Vdc @ 210 mA. Additional 
power may be required for your application. See sensor ZS Installation Guide

115 kbps Rnet connection between sensor(s) and controller
15 sensors max per Rnet network; 5 sensors max per control program

For connecting a laptop computer to the local equipment for maintenance and 
commissioning

32° to 122° F (0° - 50° C), 10% to 90% relative humidity, non-condensing

Standard 4”x 2” electrical box using provided 6/32” x 1/2” mounting screws

Sensor Type: PIR, Distance: 5 m, Detection range (HxV) 100° x 82°
Movement speed: 0.8 to 1.2 m/s  Detection object: 700 x 250 mm

±0.35° F (0.2° C)

±0.5° F (0.3° C)

±1.8% typical

±30 PPM or ±33% of reading (greater of two)
±5% of reading plus 30 PPM

±100 PPM

Power Required

12 Vdc @ 8mA

12 Vdc @ 60mA

12 Vdc @ 15mA (idle) up to 190 mA (during 
CO

2
 measurement cycle)

Sensing Element Range Accuracy

ZS Pro Display - All Segments Setpoint Adjust

Home Screen Info Screen - CO2

W-2.75”
69.85 mm

(same for all)

H-4.75”
120.65 mm

(same for all)

D-.80”
20.32 mm

(same for all)

(with optional
motion sensor)

D-1.16”
29.464 mm

 Controls - UPC2 DDC Control (optional)

Note: Not all factory installed options are available, please refer to WeDoGeo® to see available options.
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Refrigerant Circuit Guideline 

Symptom Head 
Pressure

Suction 
Pressure

Compressor
Amp Draw Superheat Subcooling Air Temp. 

Differential
Water Temp. 
Differential

Under Charged System (Possible Leak) Low Low Low High Low Low Low

Over Charged System High High High Normal High Normal/Low Normal

Low Air Flow Heating High High High High/Normal Low High Low

Low Air Flow Cooling Low Low Low Low/Normal High High Low

Low Water Flow Heating Low/Normal Low/Normal Low Low High Low High

Low Water Flow Cooling High High High High Low Low High

High Air Flow Heating Low Low Low Low High Low Low

High Air Flow Cooling Low High Normal High Low Low Normal

High Water Flow Heating Normal Low Normal High Normal Normal Low

High Water Flow Cooling Low Low Low Low High Normal Low

Low Indoor Air Temperature Heating Low Low Low Normal High Normal Normal/High

Low Indoor Air Temperature Cooling Low Low Low Normal/Low High Low Low

High Indoor Air Temperature Heating High High High Normal/High Normal/Low Low Normal

High Indoor Air Temperature Cooling High High High High Low Low High

Restricted TXV (Check Service Advisory) High Low Normal/Low High High Low Low

Insufficient Compressor (Possible Bad Valves) Low High Low High Normal/High Low Low

TXV - Bulb Loss of Charge Low Low Low High High Low Low

Scaled Coaxial Heat Exchanger Heating Low Low Low Normal/Low High Low Low

Scaled Coaxial Heat Exchanger Cooling High High High Normal/Low Low Low Low

Restricted Filter Drier Check temperature difference (delta T) across filter drier.
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System Cleaning and Flushing

Cleaning and Flushing
Prior to start up of any heat pump, the water circulating system must be 
cleaned and flushed of all dirt and debris.

If the system is equipped with water shutoff valves, the supply and return 
runouts must be connected together at each unit location (This will 
prevent the introduction of dirt into the unit,  see Figure 7). The system 
should be filled at the water make-up connection with all air vents open.  
After filling, vents should be closed.

The contractor should start the main circulator with the pressure reducing 
valve makeup open. Vents should be checked in sequence to bleed off 
any trapped air and to verify circulation through all components of the 
system.

As water circulates through the system, the contractor should check and 
repair any leaks found in the piping system. Drain(s) at the lowest point(s) 
in the system should be opened for initial flush and blowdown, making sure water fill valves are set at the same rate. Check 
the pressure gauge at the pump suction and manually adjust the make-up water valve to hold the same positive pressure 
both before and after opening the drain valves. Flushing should continue for at least two hours, or longer if required, until 
drain water is clean and clear.

The supplemental heater and/or circulator pump, if used, should be shut off. All drains and vents should be opened to 
completely drain the system. Short-circuited supply and return runouts should now be connected to the unit supply and 
return connections.

Refill the system with clean water. Test the system water for acidity and treat as required to leave the water slightly alkaline 
(pH 7.5 to 8.5). The specified percentage of antifreeze may also be added at this time. Use commercial grade antifreeze 
designed for HVAC systems only. Environol™ brand antifreeze is recommended..

Once the system has been filled with clean water and antifreeze (if used), precautions should be taken to protect the 
system from dirty water conditions. Dirty water will result in system-wide degradation of performance, and solids may clog 
valves, strainers, flow regulators, etc. Additionally, the heat exchanger may become clogged which reduces compressor 
service life and can cause premature unit failure.

In boiler/tower application, set the loop control panel set points to desired temperatures. Supply power to all motors 
and start the circulating pumps. After full flow has been established through all components including the heat rejector 
(regardless of season), air vented and loop temperatures stabilized, each of the units will be ready for check, test and start 
up and for air and water balancing.

Ground Source Loop System Checkout
Once piping is completed between the unit pumping system and ground loop, final purging and charging of the loop 
is needed. A high pressure pump is needed to achieve adequate flow velocity in the loop to purge air and dirt particles 
from the loop itself. Antifreeze solution is used in most areas to prevent freezing. Flush the system adequately to remove 
as much air as possible; then pressurize the loop to a static pressure of 40-50 psi (summer) or 50-75 psi (winter). This is 
normally adequate for good system operation. Loop static pressure may decrease soon after initial installation, due to pipe 
expansion and loop temperature change. Running the unit for at least 30 minutes after the system has been completely 
purged of air will allow for the “break-in” period. It may be necessary to adjust static loop pressure (by adding water) after 
the unit has run for the first time. Loop static pressure will also fluctuate with the seasons. Pressures will be higher in the 
winter months than during the cooling season. This fluctuation is normal and should be considered when charging the 
system initially.

Ensure the pump provides adequate flow through the unit by checking pressure drop across the heat exchanger.   
Usually 2.25-3.0 gpm of flow per ton of cooling capacity is recommended in earth loop applications.

Return Runout

Supply Runout

Mains

Rubber Hose

Runouts Initially
Connected Together

Figure 7:  Flushing with Water 
Shutoff Valve Equipped Systems
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Open Loop Ground Water Systems

Always maintain water pressure in the heat exchanger by placing water control valves at the outlet of the unit to prevent 
mineral precipitation. Use a closed, bladder-type expansion tank to minimize mineral formation due to air exposure. Ensure 
proper water flow through the unit by checking pressure drop across the heat exchanger and comparing it to the figures in 
unit capacity data tables in the specification catalog. 1.5-2 gpm of flow per ton of cooling capacity is recommended in open 
loop applications.

Discharge water from the unit is not contaminated in any manner and can be disposed of in various ways, depending on 
local codes, i.e. recharge well, storm sewer, drain field, adjacent stream or pond, etc. Most local codes forbid the use of 
sanitary sewer for disposal. Consult your local building and zoning departments to assure compliance in your area.

Note: For open loop/groundwater systems or systems that do not contain an antifreeze solution, set SW1-Switch #2 to 
the “WELL” position (Refer to the Dip Switch Field Selection table). Slow opening/closing solenoid valves (type VM) are 
recommended to eliminate water hammer.

Reference Calculations

Legend and Notes

Heating Calculations: Cooling Calculations:

LWT = EWT + 

LAT(DB) = EAT(DB) - 

LC = TC - SC

S/T = 

HR
gpm x 500

SC
cfm x 1.08

SC
TC

HE
gpm x 500

LWT = EWT - 

LAT = EAT + 

TH = HC + HWC

HC
cfm x 1.08

Notes (Refer to Performance Data tables)
•	 Performance ratings are based on 80°F DB / 67°F WB EAT for cooling and 70°F DB EAT for heating.
•	 Three flow rates are shown for each unit. The lowest flow rate shown is used for geothermal open loop/well	 water 		
	 systems with a minimum of 50°F EWT. The middle flow rate shown is the minimum geothermal closed loop flow rate. 
	 The highest flow rate shown is optimum for geothermal closed loop systems and the suggested flow rate for boiler/		
	 tower applications. 
•	 The hot water generator numbers are based on a flow rate of 0.4 gpm/ton of rated capacity with an EWT of 90°F.
•	 Entering water temperatures below 40°F assumes 15% antifreeze solution. 
•	 For non-standard EAT conditions, apply the appropriate correction factors on (Refer to Correction Factor Tables). 
•	 Interpolation between EWT, gpm, and cfm data is permissible. 
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Use the following flow charts to aid in troubleshooting the control board.

Compressor Will Not Start

Is LED3 (green) lit 
or flashing?

Is LED1 (red) 
flashing?

No

Yes

24VAC between R 
and C?

Count the number of 
flashes and compare to 

fault code table.
Yes

Is the fuse (F1) 
blown?Yes

Is the primary 
transformer voltage 

correct?

No

Yes

Replace Board

No

Yes Is transformer 
wiring correct? Replace TransfromerYes

Correct the voltage 
issue

No

Correct transformer 
wiring

No

Does the 
compressor start?

 There is a problem 
with the thermostat or 

thermostat wiring
Yes

No

Compressor 
will not start

Without AID Tool

Check 24VAC 
between CC and 

CCG.

Replace Board

No

Check 24VAC 
across contactor 

coil
Yes Replace ContactorYes

No

Correct contactor 
wiring

Does control have 
24VAC on Y1?

No

No

Check 24VAC 
between CC and 

CCG.

Replace Board

No

Check 24VAC 
across contactor 

coil
Yes

No

Correct contactor 
wiring

Put control into test 
mode, and wait 1 

minute
Yes

Yes

Put control into test 
mode, and wait 1 

minute

Replace Contactor

Check for correct 
voltage on T1 and 

T2

No

Check Compressor 
wiring, winding 

resistance, capacitor
YesYes

Remove P1 connector 
and put a jumper 

between R and Y1.

Is all wiring to 
the board 
correct?

Yes

Disconnect all wiring 
to the board except 

R and C from the 
unit transformer, 

replace fuse and re-
try

Correct wiring

No

Does the fuse 
still blow? Replace boardYes

Problem is caused 
by something 

connected to the 
board, check 

components for 
short to ground.

No

5/17/2011

Fault Description Flash Code
Normal Mode OFF
Input Fault  Code 1
High Pressure Code 2
Low Pressure Code 3
Freeze Detection 2 Code 4
Freeze Detection 1 (Coax) Code 5
Reserved Code 6
Condensate Code 7
Over/Under Voltage Code 8
Not Used Code 9
Freeze Detection Sensor Error Code 11

Fault Code

Notes:
1. When measuring 24VAC actual value may be between 18 and 30VAC.

Control Board Troubleshooting Flow Charts
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Compressor Will Not Start

Is LED3 (green) lit 
or flashing?

Is LED1 (red) 
flashing?

No

Yes

24VAC between R 
and C?

Count the number of 
flashes and compare to 

fault code table.
Yes

Is the fuse (F1) 
blown?Yes

Is the primary 
transformer voltage 

correct?

No

Yes

Replace Board

No

Yes Is transformer 
wiring correct? Replace TransfromerYes

Correct the voltage 
issue

No

Correct transformer 
wiring

No

Does the 
compressor start?

 There is a problem 
with the thermostat or 

thermostat wiring
Yes

No

Compressor 
will not start

Without AID Tool

Check 24VAC 
between CC and 

CCG.

Replace Board

No

Check 24VAC 
across contactor 

coil
Yes Replace ContactorYes

No

Correct contactor 
wiring

Does control have 
24VAC on Y1?

No

No

Check 24VAC 
between CC and 

CCG.

Replace Board

No

Check 24VAC 
across contactor 

coil
Yes

No

Correct contactor 
wiring

Put control into test 
mode, and wait 1 

minute
Yes

Yes

Put control into test 
mode, and wait 1 

minute

Replace Contactor

Check for correct 
voltage on T1 and 

T2

No

Check Compressor 
wiring, winding 

resistance, capacitor
YesYes

Remove P1 connector 
and put a jumper 

between R and Y1.

Is all wiring to 
the board 
correct?

Yes

Disconnect all wiring 
to the board except 

R and C from the 
unit transformer, 

replace fuse and re-
try

Correct wiring

No

Does the fuse 
still blow? Replace boardYes

Problem is caused 
by something 

connected to the 
board, check 

components for 
short to ground.

No

5/17/2011

Fault Description Flash Code
Normal Mode OFF
Input Fault  Code 1
High Pressure Code 2
Low Pressure Code 3
Freeze Detection 2 Code 4
Freeze Detection 1 (Coax) Code 5
Reserved Code 6
Condensate Code 7
Over/Under Voltage Code 8
Not Used Code 9
Freeze Detection Sensor Error Code 11

Fault Code

Notes:
1. When measuring 24VAC actual value may be between 18 and 30VAC.

Notes: 
1. When measuring 24VAC actual value may be between 18 and 30VAC.

Control Board Troubleshooting Flow Charts cont.
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Compressor Will Not Start

Is LED3 (green) lit 
or flashing?

No

24VAC between R 
and C?

Is the fuse (F1) 
blown?Yes

Is the primary 
transformer voltage 

correct?

No

Yes

Replace Board

No

Yes Is transformer 
wiring correct? Replace TransfromerYes

Correct the voltage 
issue

No

Correct transformer 
wiring

No

Compressor 
will not start

With AID Tool

Is the control in 
Lockout?

Check current fault.  
Correct fault and try to 

restart.
Yes

In “Thermostat 
Inputs” is Y1 ON?

No

Yes

In “Thermostat 
Inputs” is Y1 ON?

 There is a problem 
with the thermostat or 

thermostat wiring
Yes

Check 24VAC 
between CC and 

CCG.

Replace Board

No

Check 24VAC 
across contactor 

coil
Yes

Replace Contactor

No

Correct contactor 
wiring

Replace Board

No

Put control into test 
mode, and wait 1 

minute

In “System 
Outputs” is CC on? Yes

Replace Board

No

Check for correct 
voltage on T1 and 

T2
Yes

No

Check Compressor 
wiring, winding 

resistance, capacitor
Yes

Connect the AID 
Tool

Remove P1 connector 
and put a jumper 

between R and Y1.

No

Is all wiring to 
the board 
correct?

Disconnect all wiring 
to the board except 

R and C from the 
unit transformer, 

replace fuse and re-
try

Correct wiring

No

Does the fuse 
still blow? Replace boardYes

Problem is caused 
by something 

connected to the 
board, check 

components for 
short to ground.

No

Yes

Yes

2/23/2011

Notes:
1. When measuring 24VAC actual value may be between 18 and 30VAC.

Control Board Troubleshooting Flow Charts cont.
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Compressor Will Not Start

Is LED3 (green) lit 
or flashing?

No

24VAC between R 
and C?

Is the fuse (F1) 
blown?Yes

Is the primary 
transformer voltage 

correct?

No

Yes

Replace Board

No

Yes Is transformer 
wiring correct? Replace TransfromerYes

Correct the voltage 
issue

No

Correct transformer 
wiring

No

Compressor 
will not start

With AID Tool

Is the control in 
Lockout?

Check current fault.  
Correct fault and try to 

restart.
Yes

In “Thermostat 
Inputs” is Y1 ON?

No

Yes

In “Thermostat 
Inputs” is Y1 ON?

 There is a problem 
with the thermostat or 

thermostat wiring
Yes

Check 24VAC 
between CC and 

CCG.

Replace Board

No

Check 24VAC 
across contactor 

coil
Yes

Replace Contactor

No

Correct contactor 
wiring

Replace Board

No

Put control into test 
mode, and wait 1 

minute

In “System 
Outputs” is CC on? Yes

Replace Board

No

Check for correct 
voltage on T1 and 

T2
Yes

No

Check Compressor 
wiring, winding 

resistance, capacitor
Yes

Connect the AID 
Tool

Remove P1 connector 
and put a jumper 

between R and Y1.

No

Is all wiring to 
the board 
correct?

Disconnect all wiring 
to the board except 

R and C from the 
unit transformer, 

replace fuse and re-
try

Correct wiring

No

Does the fuse 
still blow? Replace boardYes

Problem is caused 
by something 

connected to the 
board, check 

components for 
short to ground.

No

Yes

Yes

2/23/2011

Notes:
1. When measuring 24VAC actual value may be between 18 and 30VAC.Notes: 

1. When measuring 24VAC actual value may be between 18 and 30VAC.

Control Board Troubleshooting Flow Charts cont.
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Blower will not 
start

ECM Blower Will Not Start
Without AID Tool Notes:

1. When measuring 24VAC actual value may be between 18 and 30VAC.

Is LED3 (green) Lit 
or flashing

24VAC between R 
and C?

Is the fuse (F1) 
blown?Yes

Is the primary 
transformer voltage 

correct?

No

Yes

Replace Board

No

Yes Is transformer 
wiring correct? Replace TransfromerYes

Correct the voltage 
issue

No

Correct transformer 
wiring

No

Is all wiring to the 
board correct? Yes

Disconnect all wiring to 
the board except R and 

C from the unit 
transformer, replace 

fuse and re-try

Correct wiring

No

Does the fuse still 
blow? Replace boardYes

Problem is caused by 
something connected 

to the board, check 
components for short 

to ground.

No

No

Yes

Check for correct voltage 
between orange and 

brown wires at blower 
motor

Yes

Wiring or power supply 
issue.  Correct and re-

test.

Remove P1 and place a 
jumper between R and 

G

Put control into test 
mode and wait 1 

minute

Does the blower 
start Yes

 There is a problem 
with the thermostat or 

thermostat wiring

Is the DC voltage on P13-1 
and P13-5 correct?  See Chart 

1 for voltage levels.

Blower Speed 
Selection Number

DC Volts

1 0.6VDC
2 2.7VDC
3 4.6VDC
4 7.5VDC
5 9.8VDC
6 12.5VDC
7 14.4VDC
8 16.3VDC
9 18.5VDC

10 21.2VDC
11 22.3VDC
12 23.4VDC

Chart 1

Check 24VAC 
between F and C on 

the board

No

Yes

No

Replace board Replace board

No

Yes Is the low volt ECM 
harness built correct

Correct or replace 
harness

No

Replace blower motorYes

No

2/23/11

Control Board Troubleshooting Flow Charts cont.
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Blower will not 
start

ECM Blower Will Not Start
Without AID Tool Notes:

1. When measuring 24VAC actual value may be between 18 and 30VAC.

Is LED3 (green) Lit 
or flashing

24VAC between R 
and C?

Is the fuse (F1) 
blown?Yes

Is the primary 
transformer voltage 

correct?

No

Yes

Replace Board

No

Yes Is transformer 
wiring correct? Replace TransfromerYes

Correct the voltage 
issue

No

Correct transformer 
wiring

No

Is all wiring to the 
board correct? Yes

Disconnect all wiring to 
the board except R and 

C from the unit 
transformer, replace 

fuse and re-try

Correct wiring

No

Does the fuse still 
blow? Replace boardYes

Problem is caused by 
something connected 

to the board, check 
components for short 

to ground.

No

No

Yes

Check for correct voltage 
between orange and 

brown wires at blower 
motor

Yes

Wiring or power supply 
issue.  Correct and re-

test.

Remove P1 and place a 
jumper between R and 

G

Put control into test 
mode and wait 1 

minute

Does the blower 
start Yes

 There is a problem 
with the thermostat or 

thermostat wiring

Is the DC voltage on P13-1 
and P13-5 correct?  See Chart 

1 for voltage levels.

Blower Speed 
Selection Number

DC Volts

1 0.6VDC
2 2.7VDC
3 4.6VDC
4 7.5VDC
5 9.8VDC
6 12.5VDC
7 14.4VDC
8 16.3VDC
9 18.5VDC

10 21.2VDC
11 22.3VDC
12 23.4VDC

Chart 1

Check 24VAC 
between F and C on 

the board

No

Yes

No

Replace board Replace board

No

Yes Is the low volt ECM 
harness built correct

Correct or replace 
harness

No

Replace blower motorYes

No

2/23/11

Notes: 
1. When measuring 24VAC actual value may be between 18 and 30VAC.

Control Board Troubleshooting Flow Charts cont.
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With AID Tool

2/23/11

Notes:

1. When measuring 24VAC actual value may be between 18 and 30VAC.Blower will not 
start

ECM Blower Will Not Start
Notes:

1. When measuring 24VAC actual value may be between 18 and 30VAC.

Is LED3 (green) Lit 
or flashing

24VAC between R 
and C?

Is the fuse (F1) 
blown?Yes

Is the primary 
transformer voltage 

correct?

No

Yes

Replace Board

No

Yes Is transformer 
wiring correct? Replace TransfromerYes

Correct the voltage 
issue

No

Correct transformer 
wiring

No

Is all wiring to the 
board correct? Yes

Disconnect all wiring to 
the board except R and 

C from the unit 
transformer, replace 

fuse and re-try

Correct wiring

No

Does the fuse still 
blow? Replace boardYes

Problem is caused by 
something connected 

to the board, check 
components for short 

to ground.

No

No

Yes

Check for correct voltage 
between orange and 

brown wires at blower 
motor

No

Is the DC voltage on P13-1 
and P13-5 correct?  See Chart 

1 for voltage levels.

Blower Speed 
Selection Number

DC Volts

1 0.6VDC
2 2.7VDC
3 4.6VDC
4 7.5VDC
5 9.8VDC
6 12.5VDC
7 14.4VDC
8 16.3VDC
9 18.5VDC

10 21.2VDC
11 22.3VDC
12 23.4VDC

Chart 1

Check 24VAC 
between F and C on 

the board

No

Replace board Replace board

No

Yes Is the low volt ECM 
harness built correct

Correct or replace 
harness

No

Replace blower motorYes

Connect AID Tool.
Remove P1 and put a 

jumper between R and 
G

In “Thermostat 
Inputs” is “G” ON? Yes

In “System 
Outputs” is 

“Blower” ON?

Replace Board

No

Put control in test 
mode and wait 1 

minute

Does the blower 
start?

 There is a problem 
with the thermostat or 

thermostat wiring
Yes

No

Yes

Replace Board

No

Yes

Wiring or power supply 
issue.  Correct and re-

test.

Control Board Troubleshooting Flow Charts cont.



51

WATER-SOURCE/GEOTHERMAL HEAT PUMP CONSOLE OPERATION AND MAINTENANCE

Compressor Will Not Start

Is LED3 (green) lit 
or flashing?

Is LED1 (red) 
flashing?

No

Yes

24VAC between R 
and C?

Count the number of 
flashes and compare to 

fault code table.
Yes

Is the fuse (F1) 
blown?Yes

Is the primary 
transformer voltage 

correct?

No

Yes

Replace Board

No

Yes Is transformer 
wiring correct? Replace TransfromerYes

Correct the voltage 
issue

No

Correct transformer 
wiring

No

Does the 
compressor start?

 There is a problem 
with the thermostat or 

thermostat wiring
Yes

No

Compressor 
will not start

Without AID Tool

Check 24VAC 
between CC and 

CCG.

Replace Board

No

Check 24VAC 
across contactor 

coil
Yes Replace ContactorYes

No

Correct contactor 
wiring

Does control have 
24VAC on Y1?

No

No

Check 24VAC 
between CC and 

CCG.

Replace Board

No

Check 24VAC 
across contactor 

coil
Yes

No

Correct contactor 
wiring

Put control into test 
mode, and wait 1 

minute
Yes

Yes

Put control into test 
mode, and wait 1 

minute

Replace Contactor

Check for correct 
voltage on T1 and 

T2

No

Check Compressor 
wiring, winding 

resistance, capacitor
YesYes

Remove P1 connector 
and put a jumper 

between R and Y1.

Is all wiring to 
the board 
correct?

Yes

Disconnect all wiring 
to the board except 

R and C from the 
unit transformer, 

replace fuse and re-
try

Correct wiring

No

Does the fuse 
still blow? Replace boardYes

Problem is caused 
by something 

connected to the 
board, check 

components for 
short to ground.

No

5/17/2011

Fault Description Flash Code
Normal Mode OFF
Input Fault  Code 1
High Pressure Code 2
Low Pressure Code 3
Freeze Detection 2 Code 4
Freeze Detection 1 (Coax) Code 5
Reserved Code 6
Condensate Code 7
Over/Under Voltage Code 8
Not Used Code 9
Freeze Detection Sensor Error Code 11

Fault Code

Notes:
1. When measuring 24VAC actual value may be between 18 and 30VAC.Notes: 

1. When measuring 24VAC actual value may be between 18 and 30VAC.

Control Board Troubleshooting Flow Charts cont.
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Loop Pump Will Not Start

Is AXB LED1 
(Green) Flashing

Is AXB LED1 
flashing fast?

No

Yes

24VAC between R 
and C on the AXB?

Check pump wiring to 
AXB.  Check 

communication wiring 
from ABC to AXB.

Yes

Yes

24VAC between R and 
C on ABC?

No

Cycle power to unit.  If 
LED still remains off 
Replace AXB Board.

Yes Is the fuse (F1) on 
the ABC blown? Yes

Correct the voltage 
issue

No

Check communication 
harness between ABC 

and AXB.  Check 
transformer wiring to 

ABC.

No

Did the loop pump 
start with the 
comrpessor?

The loop pump will 
only run when there is 

a compressor 
command, pump slave 

command, or loss of 
communication 

between ABC and AXB.

No

Yes

Loop Pump will 
not start

Is voltage on VS PMP 
terminal 1 less than 

11.4VDC?

Replace AXB board

No

Check for 240 VAC 
at loop pump.Yes Replace PumpYes

No

Correct wiring between 
AXB and pump

Is the compressor 
running?

No

No

Yes

Put control into test 
mode, and wait 1 

minute

Remove ABC-P1 
connector and put a 

jumper between R and 
Y1.

5/15/12

Notes:
1. When measuring 24VAC actual value may be between 18 and 30VAC.

Is all wiring to both 
boards correct?

Correct wiring

No

Disconnect all wiring 
from the ABC board 
except R and C from 

the unit 
transformer, replace 

fuse and re-try

Does the fuse 
still blow? Replace ABC boardYes

Connect 
communication 

harness between 
ABC and AXB and 

retry.

No

Yes

Check 240 VAC 
between L1 and L2 
terminals on AXB

Yes

Correct wiring to 
AXB board

No

2. When measuring 240VAC actual value may be between 190 and 250VAC.

Does the fuse 
blow?

Disconnect all wiring 
from the AXB board 

except the 
communication 

harness from the 
ABC board, replace 

fuse and re-try

Yes

Look for wiring issue 
or component (RV 
Coil, thermistor, 
etc.) shorted or 

shorted to ground 
on ABC

No

Does the fuse 
still blow?

Look for wiring issue 
or component 

(Relay Coil, 
thermistor, etc.) 

shorted or shorted 
to ground on AXB.

No

Replace AXB BoardYes

Variable Speed Pump

Compressor output on ABC 
must be energized during 

this portion of 
troubleshooting.  Disconnect 

the compressor contactor 
coil from the ABC board to 

prevent low or high pressure 
fault from occuring.

Control Board Troubleshooting Flow Charts cont.
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Loop Pump Will Not Start

Is AXB LED1 
(Green) Flashing

Is AXB LED1 
flashing fast?

No

Yes

24VAC between R 
and C on the AXB?

Check pump wiring to 
AXB.  Check 

communication wiring 
from ABC to AXB.

Yes

Yes

24VAC between R and 
C on ABC?

No

Cycle power to unit.  If 
LED still remains off 
Replace AXB Board.

Yes Is the fuse (F1) on 
the ABC blown? Yes

Correct the voltage 
issue

No

Check communication 
harness between ABC 

and AXB.  Check 
transformer wiring to 

ABC.

No

Did the loop pump 
start with the 
comrpessor?

The loop pump will 
only run when there is 

a compressor 
command, pump slave 

command, or loss of 
communication 

between ABC and AXB.

No

Yes

Loop Pump will 
not start

Is voltage on VS PMP 
terminal 1 less than 

11.4VDC?

Replace AXB board

No

Check for 240 VAC 
at loop pump.Yes Replace PumpYes

No

Correct wiring between 
AXB and pump

Is the compressor 
running?

No

No

Yes

Put control into test 
mode, and wait 1 

minute

Remove ABC-P1 
connector and put a 

jumper between R and 
Y1.

5/15/12

Notes:
1. When measuring 24VAC actual value may be between 18 and 30VAC.

Is all wiring to both 
boards correct?

Correct wiring

No

Disconnect all wiring 
from the ABC board 
except R and C from 

the unit 
transformer, replace 

fuse and re-try

Does the fuse 
still blow? Replace ABC boardYes

Connect 
communication 

harness between 
ABC and AXB and 

retry.

No

Yes

Check 240 VAC 
between L1 and L2 
terminals on AXB

Yes

Correct wiring to 
AXB board

No

2. When measuring 240VAC actual value may be between 190 and 250VAC.

Does the fuse 
blow?

Disconnect all wiring 
from the AXB board 

except the 
communication 

harness from the 
ABC board, replace 

fuse and re-try

Yes

Look for wiring issue 
or component (RV 
Coil, thermistor, 
etc.) shorted or 

shorted to ground 
on ABC

No

Does the fuse 
still blow?

Look for wiring issue 
or component 

(Relay Coil, 
thermistor, etc.) 

shorted or shorted 
to ground on AXB.

No

Replace AXB BoardYes

Variable Speed Pump

Compressor output on ABC 
must be energized during 

this portion of 
troubleshooting.  Disconnect 

the compressor contactor 
coil from the ABC board to 

prevent low or high pressure 
fault from occuring.

Notes: 
1. When measuring 24VAC actual value may be between 18 and 30VAC.
2. When measuring 240VAC actual value may be between 190 and 250 VAC.

Control Board Troubleshooting Flow Charts cont.
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Loop Pump Will Not Start

Is AXB LED1 
(Green) Flashing

Is AXB LED1 
flashing fast?

No

Yes

24VAC between R 
and C on the AXB?

Check pump wiring to 
AXB.  Check 

communication wiring 
from ABC to AXB.

Yes

Yes

24VAC between R and 
C on ABC?

No

Cycle power to unit.  If 
LED still remains off 
Replace AXB Board.

Yes Is the fuse (F1) on 
the ABC blown? Yes

Correct the voltage 
issue

No

Check communication 
harness between ABC 

and AXB.  Check 
transformer wiring to 

ABC.

No

Did the loop pump 
start with the 
comrpessor?

The loop pump will 
only run when there is 

a compressor 
command, pump slave 

command, or loss of 
communication 

between ABC and AXB.

No

Yes

Loop Pump will 
not start

Check for 240 VAC 
between L2 and the relay 

output on the AXB

Replace AXB Board

No

Check for 240 VAC 
at loop pump.

Yes Replace PumpYes

No

Correct wiring between 
AXB and pump

Is the compressor 
running?

No

No

Yes

Put control into test 
mode, and wait 1 

minute

Remove ABC-P1 
connector and put a 

jumper between R and 
Y1.

5/15/12

Notes:
1. When measuring 24VAC actual value may be between 18 and 30VAC.

Is all wiring to both 
boards correct?

Correct wiring

No

Disconnect all wiring 
from the ABC board 
except R and C from 

the unit 
transformer, replace 

fuse and re-try

Does the fuse 
still blow? Replace ABC boardYes

Connect 
communication 

harness between 
ABC and AXB and 

retry.

No

Yes

Check 240 VAC 
between L1 and L2 
terminals on AXB

Yes

Correct wiring to 
AXB board

No

2. When measuring 240VAC actual value may be between 190 and 250VAC.

Does the fuse 
blow?

Disconnect all wiring 
from the AXB board 

except the 
communication 

harness from the 
ABC board, replace 

fuse and re-try

Yes

Look for wiring issue 
or component (RV 
Coil, thermistor, 
etc.) shorted or 

shorted to ground 
on ABC

No

Does the fuse 
still blow?

Look for wiring issue 
or component 

(Relay Coil, 
thermistor, etc.) 

shorted or shorted 
to ground on AXB.

No

Replace AXB BoardYes

Non Variable Speed Pump

Compressor output on ABC 
must be energized during 

this portion of 
troubleshooting.  Disconnect 

the compressor contactor 
coil from the ABC board to 

prevent low or high pressure 
fault from occuring.

Control Board Troubleshooting Flow Charts cont.
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Loop Pump Will Not Start

Is AXB LED1 
(Green) Flashing

Is AXB LED1 
flashing fast?

No

Yes

24VAC between R 
and C on the AXB?

Check pump wiring to 
AXB.  Check 

communication wiring 
from ABC to AXB.

Yes

Yes

24VAC between R and 
C on ABC?

No

Cycle power to unit.  If 
LED still remains off 
Replace AXB Board.

Yes Is the fuse (F1) on 
the ABC blown? Yes

Correct the voltage 
issue

No

Check communication 
harness between ABC 

and AXB.  Check 
transformer wiring to 

ABC.

No

Did the loop pump 
start with the 
comrpessor?

The loop pump will 
only run when there is 

a compressor 
command, pump slave 

command, or loss of 
communication 

between ABC and AXB.

No

Yes

Loop Pump will 
not start

Check for 240 VAC 
between L2 and the relay 

output on the AXB

Replace AXB Board

No

Check for 240 VAC 
at loop pump.

Yes Replace PumpYes

No

Correct wiring between 
AXB and pump

Is the compressor 
running?

No

No

Yes

Put control into test 
mode, and wait 1 

minute

Remove ABC-P1 
connector and put a 

jumper between R and 
Y1.

5/15/12

Notes:
1. When measuring 24VAC actual value may be between 18 and 30VAC.

Is all wiring to both 
boards correct?

Correct wiring

No

Disconnect all wiring 
from the ABC board 
except R and C from 

the unit 
transformer, replace 

fuse and re-try

Does the fuse 
still blow? Replace ABC boardYes

Connect 
communication 

harness between 
ABC and AXB and 

retry.

No

Yes

Check 240 VAC 
between L1 and L2 
terminals on AXB

Yes

Correct wiring to 
AXB board

No

2. When measuring 240VAC actual value may be between 190 and 250VAC.

Does the fuse 
blow?

Disconnect all wiring 
from the AXB board 

except the 
communication 

harness from the 
ABC board, replace 

fuse and re-try

Yes

Look for wiring issue 
or component (RV 
Coil, thermistor, 
etc.) shorted or 

shorted to ground 
on ABC

No

Does the fuse 
still blow?

Look for wiring issue 
or component 

(Relay Coil, 
thermistor, etc.) 

shorted or shorted 
to ground on AXB.

No

Replace AXB BoardYes

Non Variable Speed Pump

Compressor output on ABC 
must be energized during 

this portion of 
troubleshooting.  Disconnect 

the compressor contactor 
coil from the ABC board to 

prevent low or high pressure 
fault from occuring.

Notes: 
1. When measuring 24VAC actual value may be between 18 and 30VAC.
2. When measuring 240VAC actual value may be between 190 and 250 VAC.

Control Board Troubleshooting Flow Charts cont.
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Thermostat not 
communicating

Are you using a 
communicating 

thermostat?
No Is this a variable 

speed unit?

Yes

Is the TST 
added to the 

Configure 
Aurora System 

screen?

No

Add TST device to 
the Configure 
Aurora System 

screen

Yes

Are all 
applicable 

devices present 
on Configure 

Aurora System 
screen

No

Remove what is 
not needed or add 
what is needed. Is 

the thermostat 
communicating?

Yes

Is the thermostat 
wired correctly 

from the 
thermostat sub-

base to the green 
plug at P7?

No
Re-wire 

thermostat per 
the schematic

Yes

Wire thermostat 
directly to the 

ABC board 
bypassing the 

installed 
thermostat wire. 
Does the system 
communicate?

No

Will the unit run 
with the AID tool 

in Manual 
Override and the 

TST removed from 
the Configure 
Aurora System 

screen

No

Yes

Yes

Replace the ABC 
board

Replace the 
thermostat

  +

R

C

   -

1

2

3

4

C

R

-

+

Yes

No

Install 
communicating 

thermostat

Do you have an 
AID tool? No Get an AID 

tool

Yes

Which of these do 
you have

TST
ABC
AXB
IZ2

AOC
MOC
EEV

Wire non-
communicating 8 
wire thermostat 

to P1 terminal on 
the ABC board

Can you send a 
picture of the ABC P7 

connector and 
thermostat wiring 

connections?

Review and confirm the 
thermostat is wired correctly

Check the continuity of 
the thermostat wires by 
removing wires from the 

green plug at ABC P7, 
and wire tying wires 1 
and 2 together and 3 

and 4 together.  Then at 
the back plate ohm R 

and C, then DX+/A+ and 
DX-/B-, is there 

continuity?

No Replace 
thermostat wire

Yes

2 options
1. Shield existing wire from

the electrical noise
2. Run shielded cable

Is the thermostat 
communicating? Yes

No

No

Yes Issue resolved

Issue resoled

Yes

No

A +

R

C

B -

W

1

2

3

4

C

R

-

+

W

P1 on ABC Board

Variable Speed unitSingle and Dual Capacity 
unit

Y – Active Communication
N – Device has been found, but communication has failed.

Configure Aurora System Screen

TPCM32U03A*/TPCM32U04A*

TPCC32U01

Green PlugThermostat P7 on ABC Board

Green PlugThermostat P7 on ABC Board

Communicating Troubleshooting Guide
TPCC32U01*, TPCM32U03A* and TPCM32U04A*

(*GSR, GSM, E, YRK)

*

Continue to 
Next Page

Thermostat not 
communicating

Are you using a 
communicating 

thermostat?
No Is this a variable 

speed unit?

Yes

Is the TST 
added to the 

Configure 
Aurora System 

screen?

No

Add TST device to 
the Configure 
Aurora System 

screen

Yes

Are all 
applicable 

devices present 
on Configure 

Aurora System 
screen

No

Remove what is 
not needed or add 
what is needed. Is 

the thermostat 
communicating?

Yes

Is the thermostat 
wired correctly 

from the 
thermostat sub-

base to the green 
plug at P7?

No
Re-wire 

thermostat per 
the schematic

Yes

Wire thermostat 
directly to the 

ABC board 
bypassing the 

installed 
thermostat wire. 
Does the system 
communicate?

No

Will the unit run 
with the AID tool 

in Manual 
Override and the 

TST removed from 
the Configure 
Aurora System 

screen

No

Yes

Yes

Replace the ABC 
board

Replace the 
thermostat

  +

R

C

   -

1

2

3

4

C

R

-

+

Yes

No

Install 
communicating 

thermostat

Do you have an 
AID tool? No Get an AID 

tool

Yes

Which of these do 
you have

TST
ABC
AXB
IZ2

AOC
MOC
EEV

Wire non-
communicating 8 
wire thermostat 

to P1 terminal on 
the ABC board

Can you send a 
picture of the ABC P7 

connector and 
thermostat wiring 

connections?

Review and confirm the 
thermostat is wired correctly

Check the continuity of 
the thermostat wires by 
removing wires from the 

green plug at ABC P7, 
and wire tying wires 1 
and 2 together and 3 

and 4 together.  Then at 
the back plate ohm R 

and C, then DX+/A+ and 
DX-/B-, is there 

continuity?

No Replace 
thermostat wire

Yes

2 options
1. Shield existing wire from

the electrical noise
2. Run shielded cable

Is the thermostat 
communicating? Yes

No

No

Yes Issue resolved

Issue resoled

Yes

No

A +

R

C

B -

W

1

2

3

4

C

R

-

+

W

P1 on ABC Board

Variable Speed unitSingle and Dual Capacity 
unit

Y – Active Communication
N – Device has been found, but communication has failed.

Configure Aurora System Screen

TPCM32U03A*/TPCM32U04A*

TPCC32U01

Green PlugThermostat P7 on ABC Board

Green PlugThermostat P7 on ABC Board

Communicating Troubleshooting Guide
TPCC32U01*, TPCM32U03A* and TPCM32U04A*

(*GSR, GSM, E, YRK)

*

Communicating Thermostat Troubleshooting Guide
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Communicating Thermostat Troubleshooting Guide cont.

Thermostat not 
communicating

Are you using a 
communicating 

thermostat?
No Is this a variable 

speed unit?

Yes

Is the TST 
added to the 

Configure 
Aurora System 

screen?

No

Add TST device to 
the Configure 
Aurora System 

screen

Yes

Are all 
applicable 

devices present 
on Configure 

Aurora System 
screen

No

Remove what is 
not needed or add 
what is needed. Is 

the thermostat 
communicating?

Yes

Is the thermostat 
wired correctly 

from the 
thermostat sub-

base to the green 
plug at P7?

No
Re-wire 

thermostat per 
the schematic

Yes

Wire thermostat 
directly to the 

ABC board 
bypassing the 

installed 
thermostat wire. 
Does the system 
communicate?

No

Will the unit run 
with the AID tool 

in Manual 
Override and the 

TST removed from 
the Configure 
Aurora System 

screen

No

Yes

Yes

Replace the ABC 
board

Replace the 
thermostat

  +

R

C

   -

1

2

3

4

C

R

-

+

Yes

No

Install 
communicating 

thermostat

Do you have an 
AID tool? No Get an AID 

tool

Yes

Which of these do 
you have

TST
ABC
AXB
IZ2

AOC
MOC
EEV

Wire non-
communicating 8 
wire thermostat 

to P1 terminal on 
the ABC board

Can you send a 
picture of the ABC P7 

connector and 
thermostat wiring 

connections?

Review and confirm the 
thermostat is wired correctly

Check the continuity of 
the thermostat wires by 
removing wires from the 

green plug at ABC P7, 
and wire tying wires 1 
and 2 together and 3 

and 4 together.  Then at 
the back plate ohm R 

and C, then DX+/A+ and 
DX-/B-, is there 

continuity?

No Replace 
thermostat wire

Yes

2 options
1. Shield existing wire from

the electrical noise
2. Run shielded cable

Is the thermostat 
communicating? Yes

No

No

Yes Issue resolved

Issue resoled

Yes

No

A +

R

C

B -

W

1

2

3

4

C

R

-

+

W

P1 on ABC Board

Variable Speed unitSingle and Dual Capacity 
unit

Y – Active Communication
N – Device has been found, but communication has failed.

Configure Aurora System Screen

TPCM32U03A*/TPCM32U04A*

TPCC32U01

Green PlugThermostat P7 on ABC Board

Green PlugThermostat P7 on ABC Board

Communicating Troubleshooting Guide
TPCC32U01*, TPCM32U03A* and TPCM32U04A*

(*GSR, GSM, E, YRK)

*TPCC32U**
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Control Board Signals

To Check for 24VAC between R and C

With power applied to the unit connect your Volt meter leads to 
“R” and “C” on the control board where the yellow and black/
white transformer wires connect. The reading should be between 
18VAC and 30VAC.

To Check for 24VAC to Compressor Contactor

With the AID Tool go to the “Thermostat Inputs” Menu under 
“Diagnostics” and over-ride the “Y1” input to ON. If an AID 
Tool is not available remove the P1 connector to disconnect 
the thermostat from the board and place a jumper wire 
between “R” and “Y1” as shown. Apply power and put the 
board into test mode by holding SW1 for 2-5 seconds, the 
green LED will begin a slow flash. Connect your Volt meter 
leads to “CC” and “C”. After 1 minute the reading should be 

between 18 and 30VAC. If you have a signal and the contactor 
is not pulled in, check voltage across the contactor coil. If you 
have voltage across the contractor coil, replace the contactor. 
If there is no voltage across the contactor coil, verify all wiring 
between the board and contactor. If you have no voltage 
between CC and C and the fault LED is not flashing, then 
replace the board.

To Check Operation of the Reversing Valve Output

Make sure that SW2-3 is set to “ON”. With the AID Tool go to 
the “Thermostat Inputs” Menu under “Diagnostics” and over-
ride the “O” input to ON. If an AID Tool is not available remove 
the P1 connector to disconnect the thermostat from the board 
and place a jumper wire between “R” and “O” as shown. Apply 
power and put the board into test mode by holding SW1 for 
2-5 seconds, the green LED will begin a slow flash. Connect 
your Volt meter leads to the two “REV” pins on P4. The reading 
should be between 18 and 30VAC. If you have voltage and the 
reversing valve is not shifting, check voltage across the coil. If 
you have voltage across the reversing valve coil, but the valve 
does not shift the reversing valve coil may be bad. If there is 
no voltage across the coil, verify all wiring between the board 
and reversing valve. If no voltage is present on the two REV 
terminals then replace the board.

VOLTS
D.C

VOLTS
A.C

OHMSOFF

24 VAC

VOLTS
D.C

VOLTS
A.C

OHMSOFF

24 VAC

VOLTS
D.C

VOLTS
A.C

OHMSOFF

24 VAC
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Control Board Signals cont.

To Check Operation of the Accessory Relay

Make sure that SW2-4 and SW2-5 are both set to “ON”. 
With the AID Tool go to the “Thermostat Inputs” Menu under 
“Diagnostics” and over-ride the “G” input to ON. If an AID Tool 
is not available remove the P1 connector to disconnect the 
thermostat from the board and place a jumper wire between 
“R” and “G” as shown. Apply power and put the board into test 
mode by holding SW1 for 2-5 seconds, the green LED will begin 
a slow flash. Connect your Ohm meter leads to the two “ACC 
COM” and “ACC NO” on P2. A reading of zero ohms indicates 
that the relay is switching and operating normally. A reading of 
infinity or open line indicates that the relay did not close and the 
board should be replaced.

To Bypass the Safety Circuit and Engage the 
Compressor Contactor

Put gauges on the unit to monitor high/low pressure. Place a 
jumper between “R” and “CC” as shown. This will bypass the 
safety circuit and the compressor will run whether the board 
is calling for it or not.

To Check the Freeze Detection Thermistor
(AID Tool Required)

Disconnect the loop pumps so they will not run. Place a 
thermocouple on the refrigerant line next to the freeze 
detection thermistor. With the AID Tool go to the “Thermostat 
Inputs” Menu under “Diagnostics” and over-ride the “Y2” input 
to ON. If an AID Tool is not available remove the plug on P1 to 
disconnect the thermostat from the board. Place a jumper on 
“R” and “Y2” as shown. Apply power and put the board into 
test mode by holding SW1 for 2-5 seconds, the green LED will 
begin a slow flash. As the unit runs in second stage heating 
with the loop pump(s) not working, the lack of water flow 
will quickly bring down the temperature of the refrigerant 
line where the freeze detection thermistor is located. Watch 
the FP1 temperature reading on the AID Tool and compare it 
with the thermocouple reading. The thermocouple reading 
and FP1 reading should be within 2 degrees F of each other. 
If the thermistor is found to be out of calibration, replace the 
thermistor. Allowing the unit to continue to run will cause 
a freeze detection fault to occur. Remember, there is a two 
minute bypass delay and a 30 second recognition delay on the 
freeze detection input. This means that the compressor will not 
shut down during the first 2.5 minutes of run time regardless of 
how low the freeze thermistor reads.

Other items to check when troubleshooting a freeze detection 
lockout are superheat, water flow through the coaxial heat 
exchanger, and antifreeze composition. High superheat in 
heating will lower the refrigerant line temperature where the 
freeze protection thermistor is located. In this case, check the 
TXV. Closed loop systems are rated at 3 gpm/ton. If a closed 
loop system is running at less than 3 gpm/ton, the temperature 
difference between the refrigerant line and the actual leaving 
water temperature will be greater and could lead to possible 
freeze detection lockouts.

VOLTS
D.C

VOLTS
A.C

OHMSOFF

ZERO OHMS

ABC



60

WATER-SOURCE/GEOTHERMAL HEAT PUMP CONSOLE OPERATION AND MAINTENANCE

To Check the Condensate Sensor

How it works: The condensate sensor is a three part system: 
a wire, air coil, and water in the drain pan. The wire (spade 
terminal) and air coil act like a normally open contact and 
the water acts as the switch. When water in the drain pan 
fills up and touches the spade terminal, the unit will fault on 
condensate.

Checking the Sensor: With the AID Tool go to the “Thermostat 
Inputs” Menu under “Diagnostics” and over-ride the “O” and 
“Y2” inputs to ON. If an AID Tool is not available remove the 
P1 connector to disconnect the thermostat from the board 
and place a jumper wire between “R”, “Y2”, and “O” as shown. 
Apply power and put the board into test mode by holding SW1 
for 2-5 seconds, the green LED will begin a slow flash. Observe 
the water level in the drain pan. If the unit is locking out on 
condensate and the drain pan is dry, remove the condensate 
wire from the drain pan and tape it out of the way. Be careful 
not to ground the wire out because that will cause the unit to 
lockout on condensate over flow. If the unit is still locking out, 
check the brown wire all the way back to the logic board for 
a short to ground. Remember that the condensate sensor is 
just a wire looking for a ground. If it touches any metal in the 
cabinet, the unit will see that as a condensate fault.

If removing the wire from the drain pan stopped the false 
drain lockouts, put the condensate sensor back in place in the 
drain pan. Pay close attention to how far the spade terminal 
sits down in the drain pan. If the terminal is pushed all the 
way down so that it is touching the bottom of the drain pan, 
this will cause a condensate lockout if there is any trace of 
water in the drain pan. If the spade terminal fits loosely in the 
drain pan, spread the terminal open to make it fit snugly in 
the drain pan.

To Check the ECM Blower Motor Enable Signal

With the AID Tool go to the “Thermostat Inputs” Menu under 
“Diagnostics” and over-ride the “G” input to ON. If an AID Tool 
is not available remove the P1 connector to disconnect the 
thermostat from the board and place a jumper between “R” and 
“G” as shown. Put the board into test mode by holding SW1 for 
2-5 seconds. The blower will come on and run in the “G” speed 
setting. To check the enable signal to the motor, measure 24VAC 
between the F and C terminals.

To Check the Electric Heat Outputs

With the AID Tool go to the “Thermostat Inputs” Menu under 
“Diagnostics” and over-ride the “W” input to ON. If an AID Tool 
is not available remove the P1 connector to disconnect the 
thermostat from the board and place a jumper between “R” and 
“W” as shown. Put the board into test mode by holding SW1 for 
2-5 seconds. The blower will come on and run in high speed. 
10 seconds later electric heat output 1 (EH1) will be enabled 
followed by electric heat output 2 (EH2) in 7.5 seconds. Check 
EH1 by measuring DC volts between “C” and “EH1” and check 
EH2 by measuring DC volts between “C” and “EH2”.

VOLTS
D.C

VOLTS
A.C

OHMSOFF

24 VAC

VOLTS
D.C

VOLTS
A.C

OHMSOFF

24 VDC

Control Board Signals cont.
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