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Warnings

 DANGER
in death or serious injury.

 WARNING
result in death or serious injury.

 CAUTION 
result in minor to moderate injury.

 NOTICE

    

 

    

 

 

 
time and will ignite flammable vapors.

 

from other rooms to the boiler’s main burner flame by air 

    WARNING: SCALD HAZARD

 

 

plumbing authority for more information.

 

 Test water before bathing or showering.

Temperature

120 °F (48 °C)

140 °F (60 °C)

Table 1
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the boiler or venting system.

 
this boiler.

 

the vent termination.

    WARNING: HAZARDOUS VOLTAGE 

 

 

    

 

 Do not operate the boiler without proper venting.

 

    

 

the boiler is damaged as a result of overheating, fire, flood, 

    

 
off, turn off the manual gas shut off valve.

    

 

 

    

 

 

    WARNING:   
 

www.
.

    

 

 
and deterioration. If damaged or in any doubt the seal must 

    CAUTION: INTENDED USE

 Do not use the boiler for anything other than its intended 

 

    

 

 

 

or death and will void your warranty.

 

       

 Do not turn on the boiler unless the water and gas supplies 
are fully opened. Failure to do so may damage the boiler.
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Figure 1

Air intake connector
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Gas valve
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Pressure sensor
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Gas inlet
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Burner hood

Heat Exchanger Cover

Pump

Air vent

Condensate drain

Space heating return

Cold water inlet

Exhaust temperature 
sensor

Flue connector

Heating temperature 
sensor (T2)

Return temperature
sensor

DHW temperature
sensor
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Figure 2

Ignition transformer

Control Board

Touch Pad

Secondary heat 
exchanger

Primary heat 
exchanger

Flow sensor

Air Pressure Switch

TDR damper 

Water Pressure Sensor

Turbo fan assembly

High Limit Cutout 
Supply T3 (203°F)

High Limit Cutout 
HEX T2 (302°F)

Condensate Trap

Flame rod

Electrode assembly
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3     Technical Data

Singular 4000

19,900–80,000 BTU/H 19,900–140,000 BTU/H

19,900–199,000 BTU/H

Flow Rate (DHW)
67°F (37°C) Temp Rise

AFUE

Dimensions (W x D x H)

Installation Type

Ignition

Supply Pressure
Propane

Temperature Range
82°F – 180°F(27°C – 82°C)

DHW 86°F – 140°F(31°C – 60°C)

Minimum Flow Rate (DHW)

Power Supply Main Supply

Cold water Inlet

Hot Water Outlet

Materials
Stainless steel

Stainless steel

 

Length
60ft(18.3m)

Exhaust temperature high limit sensor, Power surge fuse

Table 2
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Figure 3
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Position Diameter

A

B Cold water inlet

C Condensate Outlet

D Hot water Outlet

E

F

H Air inlet

Table 3
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ON: No temperature limit for exhaust gas
OFF: Temperature limit for exhaust gas

FLUE LENGTH

OFF OFF

OFF ON

N/AON OFF

ON ON

N/A N/A

ON : Minimum operation
OFF : Normal operation

ON : Maximum operation
OFF : Normal Operation

N/A N/A

Table 4
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Figure 4
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7738007283

Function
 
 

operates.

Effects
 
 The boiler does not operate.

Error Code —

Diagnostic
 
 

 
 

Table 5

7738007264

Function
 
 

 
 Solenoid valve not opening

Effects
 
 

Error Code —

Diagnostic
 
 

 

Table 6



     |  

Service Manual

Singular Combi Boiler - BTC 439002301 B (01.2025)

Function

 
 

Effects
 
 

Error Code N/A

Diagnostic

N/A

Table 7

7738007262

Function
 
 

 
600 RPM.

 
 

Effects
 
 
 The water heater is not operated.

Error Code A2

Diagnostic
 
 

 
 
 

Table 8
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Function

Effects

Error Code A4

Diagnostic
 
 

Table 9

Function

Effects

Error Code A4

Diagnostic
 
 

Table 10

Function
 Main part for heat transfer from the burner
 

 
 

Effects
 
 

Error Code AA, A4

Diagnostic
 

 

N/A

Table 11
* part number is for fully assembled heat exchanger unit.
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Function
 Main part for heat transfer from the burner
 

 
 

Effects
 
 

Error Code AA, A4

Diagnostic
 

 

N/A

Table 12
* part number is for fully assembled heat exchanger unit.

7738007297 (Sensor, Supply/Return)

Sensor, Heating/Return

Sensor, DHW

Exhaust Temperature Sensor (Blue)

7738007268 (Exhaust Temperature Sensor)

Function
boiler.

Unable to properly measure the temperature in the boiler.

Effects

 

 
 Unable to shut down the water heater when the flue gas temperature 

Error Code AA, AB, AC, E1, E2, E3, EB

Diagnostic
 
 
 

 

Table 13
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7738007260

Function
igniting the gas.

Effects

 
will be shown on the display panel.

 
down.

Error Code A6

Diagnostic

N/A

4.0 – 4.8 mm (0.16“ – 0.19”)

Table 14

Function

 
 Improper gap

Effects The boiler is not operated.

Error Code A6, A8

Diagnostic
 

rod gap.
 

Table 15

Function

Effects
be shown on the display panel.

Error Code A6

Diagnostic
 
 

Table 16
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Function Combustion with a mixture of gas and air.

 
 
 

Effects

 
 
 Ignition failure.
 

Error Code A6

Diagnostic

N/A

Table 17
* included in heat exchanger assembly

7738007270

Function
 
 

.

 
 

Effects
 
 The unit does not operate.

Error Code A6, A8

Diagnostic
 
 

Table 18

7738007238

Function
modes.

Effects No operation of unit.

Error Code EE

Diagnostic
 
 

Table 19
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7738007248 (Singular 4000)

Function

 
 Unit does not operate.

Effects
 
  failure, the water heater does not 

operate.

Error Code —

Diagnostic
.

N/A

Table 20

7738007273

Function

 
 

Effects
 
 

Error Code AD

Diagnostic
 

 

Table 21

7738007246 (Singular 4000)

Function

No operation of the unit.

Effects
 
 No operation of the unit.

Error Code AE

Diagnostic
 
 

Table 22
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Error

Turbo fan RPM error

 

 

 

 —
 —

Table 23 

Figure 5

Check the assembly 
condition of the control board  

and the fan connector. 
Reassemble the control board  

and the fan connector.

Replace the control board

Replace the fan

Replace the fan

Replace the control board

Power ON / faucet ON  
(1 GPM)

Check  
the fan input 

voltage 

Fan operation

Check  
the FAN Hz

Yes

Yes

Yes

No

No

No

Red-Black: 5  45 V  
Black-Yellow: 10  13 V
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A2 Error - Wire Check

1. 

2. 

Figure 6

Fan 
Connector 

Wire Hall IC 
Connector 

Wire

3. 

Figure 7

Control 
Board

Connector 

1. 

 

Measurement Method Measured value

Measure the applied voltage

Table 24

Figure 8

 V

     Applied Voltage Measurement Method

Figure 9

 Hz

     FAN Hz Measurement Method

2. 
fan.

3. 

4. 
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Error

Abnormal Pump Operation

 

 
problems in the operation of the pump.

 

 
 —

 

Table 25

Figure 10

Check the assembly of the 
control board and the pump 
connector and reassemble 
them. Check the operation 

of the pump and the flow of 
heating water.

Replace the control board

Replace the pump

Power ON / Operation

Check for any clogging of 
heating pipes

Check the 
pump input 

voltage

Whether 
the pump is 

running

Check for any 
clogging of 

heating pipes

Yes

Yes

Yes

No

No

No

White-Black: AC 100  120 V

Replace the control board
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A3 Error - Wire Check

1. 

Figure 11

1. 

 Normal: Normal if the voltage is higher than the input voltage

Figure 12

 V
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Error

High Limit Cutout Error

 

 
due to abnormal overheating.

 
 —

 

 

 

Table 26

Figure 13

Check the assembly condition 
of the control board and the 
high limit cutout connection.

Replace the high limit 
cutout connection

Replace the high limit 
cutout connection 

Replace the control board

Check the 
high limit cutout 

connection 

 

Is the 
resistance of 

the high limit cutout 
connection

normal? 

 

Yes

Yes

No

No

Separate the high limit cutout installed on
the heat exchanger(T2) and supply line (T3) 
from the control board and check
the resistance (Normal if it is below 1 Ω)
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1. 

Figure 14

1. 

 

 Abnormal: O.L

2. 

Figure 15

Ω

T2

T3
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Error

Low water pressure error
 —

 
 —

 
 —

 

Table 27

Figure 16

Check the assembly of the 
control board and the pressure 

sensor and reassemble them.

Fill the water

Replace the control board

Check the pipes

Internal 
pressure in 

pipes <=4.3PSI

Check the 
pressure sensor 

input voltage 

Check for any 
pipe leakage

No

Yes

No

Yes

No

Yes

Red-Black: 5 V

Replace the control board
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1. 

 —

Figure 17

 V

1. 
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Error

Ignition Failure

 

 
 —

 

1. 
2. 

Table 28

Figure 18

Replace the 
ignition transformer

Replace the 
electrode assembly 

Replace the flame rod

Check the 1st gas 
pressure

Replace the gas valve

Ignition miss

Check the 
ignition transformer

voltage

Ignition 
condition 

(Check flame)

Check the 
  gas valve input 

voltage.

Check the 
gas valve coil for 

disconnection

Check the 
ignition transformer 

operation

Check  
the operation of 

the gas valve 

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

No No

No

Replace the 
control board

Replace the control board



2 8  | 

Service Manual

Singular Combi Boiler - BTC 439002301 B (01.2025)

1. 

1. 
 —

2. 

Figure 19

KΩ

1. 
 —

2. 
 —

1. 
transformer for easier measurement of voltage.

Figure 20

2. 

 —

Figure 21

 V

1. 

2. 

Figure 22
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Error

Figure 23

Error

 

  Whether the flame rod is damaged or not

 

Table 29

Figure 24

Replace the control board

Replace the flame rod

Replace the gas valve

Combustion stop

Separate the flame rod wire 
and attempt operation again

Combusted
Check  

if the gas valve is 
closed

Check if  
the flame rod is 
damaged or not

Yes
Yes

No

No No

Yes
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A8 Error - Voltage Check

1. 

 Multi tester range: DC

 —
 — If the voltage is not measured: Normal

2. 

Figure 25

 V

1. 

Figure 26

A8 Error - Flame Rod Check

1. 
2. 

 

 —
 —

flame rod in series and measure)

Figure 27

 μA
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Error

Exhaust temperature
sensor error

 
 — Heating water temperature <= 43 °F: Combustion in progress

 — Heating water temperature >= 104 °F: Combustion stopped

 

 

 

Table 30

Figure 28

Check the assembly of 
the heating water sensor 

connector and reassemble it

Replace the temperature 
sensor 

Operated when 
the heating water 

temperature is 
<=42 °F

Is the  
temperature sensor 
resistance normal?

Yes

Yes

No

No

86 °F: 40 kΩ
140 °F: 12.4 kΩ
185 °F: 3.9 kΩ

Replace the control board

Replace the control board
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1. 

Figure 29

1. 

 —
 —

Figure 30

kΩ
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Error

Overheating of temperature 
sensor (Boiling superheat) 

over 208 °F

 

Table 31

Figure 31

An error occurs when the 
water temperature is 208 °F 

(98 °C) or above

Replace the temperature 
sensor

Check the resistance of the 
temperature sensor

Resistance  
<= 3.5 kΩ

Yes

No

86 °F: 40 kΩ (± error possible)
140 °F: 12.4 kΩ
185 °F: 3.9 kΩ

Replace the control board

1. 

 —

 —

 —

Figure 32

KΩ
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Error

 
1. Control board wire
2. Heating water sensor wire

 
 — Separate the sensor and measure it at room temperature.

 

 

Figure 33

Figure 34

Check the assembly 
condition of the control board 
and the temperature sensor 
connector and reassemble 
the control board and the 

temperature sensor connector

Replace the temperature 
sensor

Replace the temperature 
sensor

Replace the control board

Check the 
temperature 

sensor for short 

Is the  
resistance of the 

temperature sensor 
normal?

Yes

Yes

No

No

86 °F: 40 kΩ (± error possible)
140 °F: 12.4 kΩ
185 °F: 3.9 kΩ
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1. 

Figure 35     Control Board

Figure 36     Heating Water Sensor

1. 

 —
 —

Figure 37

KΩ

1. 

 —
 —

Figure 38

kΩ

1. 

 —
 —

Figure 39

Ω

1. 
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Error

DHW Sensor T3 error

 
1. Control board wire
2. Heating water sensor wire

 
 — Separate the sensor and measure it at room temperature.

 

 

Figure 40

Figure 41

Check the assembly 
condition of the control board 
and the temperature sensor 
connector and reassemble 
the control board and the 

temperature sensor connector

Replace the temperature 
sensor

Replace the temperature 
sensor

Replace the control board

Check the 
temperature 

sensor for short 

Is the  
resistance of the 

temperature sensor 
normal?

Yes

Yes

No

No

86 °F: 40 kΩ (± error possible)
140 °F: 12.4 kΩ
185 °F: 3.9 kΩ
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AC Error - Wire Check

1. 

Figure 42     Control Board

Figure 43     DHW Sensor

AC Error - DHW Sensor Check

1. 

 —
 —

Figure 44

KΩ

AC Error - Disconnection Check

1. 

 —
 —

Figure 45

kΩ

AC Error - Short Circuit Check

1. 

 —
 —

Figure 46

Ω

1. 
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Error

 

 

 

Table 32

Figure 47

Clean the condensation trap

Replace the control board

Separate the control board 
and the condensation trap 
connector and re-operate

An error  
has occurred

Yes

No
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AD Error - Wire Check

1. 

2. 

Figure 48     Control Board

Figure 49     Condensation Trap Wire

AD Error - Foreign Material Check

1. 

2. 

 —
water up to 2/3.

1. 

2. 

1. 
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Error

 

1. Control board and wire
2. Wind pressure S/W and wire

 

 

Table 33

Figure 50

Check and remove foreign 
material from the air inlet 

and outlet

Replace the air pressure S/W

Replace the air pressure S/W

Faucet ON (4 GPM)

Air pressure S/W 
contact ON when 

stopping

Air pressure S/W 
contact OFF when 

operating

Yes

Yes

No

No

Replace the control board
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AE Error - Wire Check

1. 

Figure 51     Control Board

Figure 52     Air Pressure Switch Wire

1. 

 —
 — Abnormal: O.L

Figure 53

Ω

2. 

 — Normal: 0.L

 —

3. 

AE Error - Foreign Material Check

1. 

 — Remove foreign material if present.

1. 

outlet.
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Error

Outdoor Temperature Sensor Error

 

1. Control board wire
2. Outdoor temperature sensor wire

 

 

 

Table 34

Figure 54

Check the assembly 
condition of the control board  

and the temperature sensor wire  
Reassemble the control board  

and the temperature sensor wire

Replace the temperature 
sensor

Replace the temperature 
sensor

Replace the control board

Check the 
temperature 

sensor for short 

Is the  
resistance of the 

temperature sensor 
normal?

Yes

Yes

No

No
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EO Error - Wire Check

1. 

Figure 55     Control Board

Figure 56     Outdoor Air Sensor

EO Error - Disconnection Check

1. 

Figure 57

kΩ

EO Error - Short Circuit Check

1. 

Figure 58

Ω

1. 
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Error

 

1. Control board wire
2. E xhaust Thermistor wire

 
 — Separate the sensor and measure it at room temperature.

 

 

Table 35

Figure 59

Check the assembly 
condition of the control board 

and the temperature sensor 
connector and reassemble 
the control board and the 

temperature sensor connector

Replace the temperature 
sensor

Replace the temperature 
sensor

Replace the control board

Check the 
temperature 

sensor for short 

Is the  
resistance of the 

temperature sensor 
normal?

Yes

Yes

No

No

86 °F: 7.05 kΩ (± error possible)
140 °F: 2.5 kΩ
185 °F: 1.2 kΩ
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1. 

Figure 60     Control Board

Figure 61     Exhaust Temp. Sensor

1. 

 —

Figure 62

KΩ

1. 

 —
 —

Figure 63

kΩ

1. 

 —
 —

Figure 64

Ω

1. 
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Error

Exhaust Temperature Sensor Error
abnormally (over 208 °F)

 

 

Table 36

Figure 65

Replace the temperature sensor

Replace the control board 

Check the assembly 
condition of the control board 
and the exhaust temperature 

sensor connector and 
reassemble the control board  
and the exhaust temperature 

sensor connector

Exhaust gas 
temperature < 158 °F  
Resistance ≥ 1.85 kΩ

Yes

No

86 °F: 7.05 kΩ (± error possible)
140 °F: 2.5 kΩ
158 °F: 1.85 kΩ
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E2 Error - Wire Check

1. 

Figure 66     Control Board

Figure 67     Exhaust Temp. Sensor

1. 

 —

Figure 68

KΩ

E2 Error - Disconnection Check

1. 

 —
 —

Figure 69

kΩ

E2 Error - Short Circuit Check

1. 

 —
 —

Figure 70

Ω

1. 
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Error

Return Sensor Error

 

1. Control board wire
2. Return sensor wire

 
 — Separate the sensor and measure it at room temperature.

 

 

Table 37

Figure 71

Check the assembly 
condition of the control board 

and the temperature sensor 
connector and reassemble 
the control board and the 

temperature sensor connector

Replace the temperature 
sensor

Replace the temperature 
sensor

Replace the control board

Check the 
temperature 

sensor for short 

Is the  
resistance of the 

temperature sensor 
normal?

No

Yes

Yes

No

86 °F: 40 kΩ (± error possible)
140 °F: 12.4 kΩ
185 °F: 3.9 kΩ
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E3 Error - Wire Check

1. 

Figure 72     Control Board

Figure 73     Return Sensor

E3 Error - Return Sensor Check

1. 

 —
 —

Figure 74

KΩ

E3 Error - Disconnection Check

1. 

 —
 —

Figure 75

kΩ

E3 Error - Short Circuit Check

1. 

 —
 —

Figure 76

Ω

1. 
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Error

Pressure Sensor Error

 

1. PCB wire
2. Pressure sensor wire

 pressure sensor (NTC method).
 — Separate the sensor and measure it at room temperature.

 

 

Table 38

Figure 77

Check the assembly  
of the PCB and the mixing 

valve connector and 
reassemble them.

Assemble the pressure 
sensor wire

Replace the pressure  
sensor

Pressure sensor 
wire is open 

Pressure sensor has 
short-circuited

No

No

Yes

Yes

Red-Black: DC 5 V

Red-Black: DC 5 V

Replace the control board
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1. 

Figure 78     Control Board

Figure 79     Pressure Sensor

1. 

2. 

 —
 —

3. 
abnormal.

Figure 80

 V
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Error

 

Table 39

Error

Overheating of temperature sensor
(Boiling superheat) over 176 °F

 
 —

Table 40

Figure 81

An error occurs when the 
water temperature is 176 °F 

(80 °C) or below 

Replace the temperature 
sensor

Check the resistance of the 
temperature sensor

Resistance  
<= 3.5 kΩ

Yes

No

86 °F: 40 kΩ (± error possible)
140 °F: 12.4 kΩ
185 °F: 3.9 kΩ

Replace the control board
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1. 

 —
 —
 —

Figure 82

KΩ
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1. Shut off the gas supply valve.

Figure 83

Gas

2. Pull out the power supply line.

Figure 84

3. Shut off the water valves for both the heating and DHW lines.

Figure 85

Pressure relief valv

Space heating return Space heating supply

Pressure 
relief valve 

Figure 86

Hot waterCold water

4. 

Figure 87

1
1

2
2
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1. Refer to 9.1 Preparation Step.

2. 

3. 

Figure 88

4. 

1. Refer to 9.1 Preparation Step.

2. 

3. 

Figure 89

1. Refer to 9.1 Preparation Step.

2. 

3. 

Figure 90

1. Refer to 9.1 Preparation Step.

2. 

3. 

Figure 91

1

2

4. 
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1. Refer to 9.1 Preparation Step.

2. 

Figure 92

3. 

Figure 93

4. Loose . 

Figure 94

1 (NG orifice shown) (LP orifice shown)

11.1 Combustion 
Analysis

1. Refer to 9.1 Preparation Step.

2. 

3. 
the green wire.

Figure 95

1

2

3

4. 
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1. Refer to 9.1 Preparation Step.

2. 

3. 

Figure 96

1

2

2

4. 

1. Refer to 9.1 Preparation Step.

2. 

3. 

Figure 97

1

2

4. 

1. Refer to 9.1 Preparation Step.

2. 

3. 

Figure 98

1

2

4. 

1. Refer to 9.1 Preparation Step.

2. 

3. 
2).

4. 

Figure 99

1

2

3

6. 
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1. Refer to 9.1 Preparation Step.

2. 

3. 

4. 

Figure 100

1

2

3

6. 

Figure 101

2 31

1. Refer to 9.1 Preparation Step.

2. 

3. 

4. 

Figure 102

1

2

3

6. 
provided with the new part. 

7. 

Figure 103

2

1

3

4
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1. Refer to 9.1 Preparation Step.

2. 

Figure 104

11

Figure 105

3. 
Insert to the 4 grooves 

Figure 106

2

3 3

33

1. Refer to 9.1 Preparation Step.

2. 

Figure 107

1

3. 

4. 

Figure 108

2

3

6. 

Figure 109

4

5

5

7. 
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1. Refer to 9.1 Preparation Step.

2. Separate 
2), 
(Item 4).

Figure 110

1 

2

4

3

3. 

Figure 111

1

1

4. 

Figure 112

1 

Figure 113

6. 

Figure 114

2 

7. 

the nut and the pipe when assembling the gas pipe.

8. 

Figure 115
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1. Refer to 9.1 Preparation Step.

2. 

3. 
(Item 1),

Figure 116

2 

1 

4. 

�

    

solenoid wire groove as shown below.

Figure 117
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supply is turned off  and power unplugged .

 
1. Refer to 9.1 Preparation Step.

2. 

Figure 118

1

3. 

4. 

assembly wires (Fig.120, Item 2).

Figure 119

2 

See Figure 121.  Separate 
valve terminal (Item 2), 

Figure 120

1 

2

4

3

6. 

Figure 121

1

1

7. 
for reinstallation.

8. 

Figure 122

2 

1 
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9. 

Figure 123

     
removed.

10. 

Figure 124

11. 

Figure 125

 
12. 

Figure 126

13. 
on the left hand side of the burner hood (Item1).

Figure 127

1 

1 
2 

2 
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14. 

Figure 128

16. 

1. Refer to 9.1 Preparation Step.

2. 

    

3. 

4. 
you will feel two metal prongs. These are the ends of a single hidden long “C” 

Figure 129

Figure 130
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6. 
separate it from the air vent.

Figure 131

7. 

Figure 132

    
the pump. Retrieve it to reuse on the new air vent.

8. 

Figure 133

9. To install the new air vent follow these steps in reverse.

    
the new air vent before installing it into the boiler.
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gallons)

 
stainless steel)

 3 hoses

 

1. 

2. 

3. 

4. 

6. Pour approximately 4 gallons of virgin, food grade, white vinegar into the 

7. 
supply lines.

8. 

9. 

a. 

b. 

d. 

Figure 134

Pressure relief vPressure 
relief valve 

Space heating 
supply

Space heating 
return

Ball valve
Union
Circulation pump

Space 
heating
return 

Space 
heating
supply
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 or use your

Figure 135
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