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12.1    Gas Conversion
This boiler is configured for Natural Gas at the factory. If 
conversion to Propane Gas is required, use the conversion kit 
supplied with the boiler.

WARNING

This conversion kit must be installed by a qualified service 
agency* in accordance with all applicable codes and 
requirements of the authority having jurisdiction. The 
information in these instructions must be followed to 
minimises the risk of fire or explosion or to prevent property 
damage or personal injury. The qualified service agency 
is responsible for the proper installation of this kit. The 
installation is not proper and complete until the operation 
of the converted appliance is checked as specified in the 
manufacturer’s instructions supplied with the kit.

* �A qualified service agency is any individual, firm, corporation or 
company which either in person or through a representative is 
engaged in and is responsible for the connection, utilization, repair 
or servicing of gas utilization equipment or accessories; who is 
experienced in such work, familiar with all precautions required, and 
has complied with all of the requirements of the authority having 
jurisdiction.

Tools Required:

	● Phillips Screwdriver
	● Flathead Screwdriver
	● T15 Hexalobular Wrench
	● Combustion Analyser or Dual Port Manometer
	● Gas Leak Detector

Included Items:

	● Gas Orifice (refer to below table)

Model G20 G31

NCB500-1S+/30K Ø5.95 Ø4.75

NCB500-1S+/32K  

Ø6.35 Ø5.05NCB500-2S/37K  

NCB500-2S+/41K  

Table 1. Orifice Size
	● Gas Pressure and Conversion Kit Number Labels

Procedure:

1.	 Turn off both gas and water supply to the boiler.

2.	 Unfasten the 2 latches (at the top) and remove 2 screws (at 
the bottom) to remove the front cover to gain access to the 
internal components. See Figure 1 for illustration of the front 
cover on the unit.

Figure 1. NCB500 Series Front cover

3.	 Remove the front cover and place it in a safe location to 
prevent accidental damage.

4.	 Label all the wires on the PCB.

5.	 Disconnect all the wires.

6.	 Loosen the five screws indicated in the figure.
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7.	 Remove the front panel assembly.

8.	 With the internal components exposed, locate the gas inlet 
pipe and the gas valve in the middle of the unit, as shown in 
Figure 2.

Gas Valve

Gas Inlet 
Pipe

Figure 2. NCB500 Internal Components

9.	 Loosen the hex nut at location A - the connection above 
the gas valve where it connects to the pipe. See Figure 3 for 
reference. Once the hex nut is loose, carefully separate the 
pipe from the gas valve.

10.	 Once the gas inlet pipe is detached from the gas valve, find 
location B - the connection above the gas valve where it is 
attached to the fan motor assembly. Carefully remove the 
two screws by hand using a Phillips screwdriver and pull the 
gas inlet pipe away from the fan assembly to access the gas 
orifice.

Location B: 
Remove 2  

screws here

Location A: 
Loosen the hex 

nut here

Figure 3. Detaching Gas Inlet Pipe from  
Gas Valve and Fan Motor Assembly

Once the Gas Orifice is exposed, remove the two screws that 
hold the part in place. Remove the Gas Orifice from its housing 
and prepare the new Gas Orifice for the LP conversion for 
installation.

Remove 2 
screws here

Figure 4. Access to Gas Orifice in Fan Assembly

DANGER

A high voltage in the Fan Motor Assembly may cause an 
electrical shock resulting in severe injury or death.
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WARNING
	● Do not adjust or attempt to measure gas valve outlet 

pressure. The gas valve is factory-set for the correct 
outlet pressure. This setting is suitable for natural gas and 
propane, requiring no field adjustment.

	● Attempting to alter or measure the gas valve outlet 
pressure could result in damage to the valve, causing 
potential severe personal injury or substantial property 
damage. Navien NCB500 boilers are shipped ready to fire 
natural gas only.

Inner Packing

Outer Packing

Gas Gasket

Gas Orifice

Figure 5. Exploded View of Gas Pipe Assembly
(NCB500)

DANGER

See Figure 5. Inspect the Outer packing between the venturi 
and gas valve inlet adapter whenever they are disassembled. 
The Outer packing must be in good condition and must be 
installed. Failure to comply will cause a gas leak, resulting in 
severe personal injury.

Replace the old Orifice piece with the new part for use with LP 
gas. Ensure that the Orifice is properly seated inside the port 
before proceeding to the next step.

11.	 Replace the gas inlet pipe to its original position and use all 
screws to secure all connections.

Note Do not overtighten as this may damage or crack 
the components.

12.	 Check the labels carefully and then connect all the wires.

13.	 Set the front panel DIP Switch to change the gas type.

WARNING

Ensure that you have turned off the power to the boiler 
before accessing the DIP switches.

1       2 O
N

Figure 6. Set the DIP switches

Switch Function Setting

1 & 2 Fuel 
Selection

G20 (LNG) 1-OFF, 2-OFF

G30 (LPG) Not in UK 1-ON, 2-OFF

G31 (LPG) 1-ON, 2-ON

Table 1. The DIP Switch Setting by Fuel Selection
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DANGER

	● When conversion is required, be sure to set the front panel 
DIP switches according to the supply gas type.

	● Failure to properly set the DIP switches could cause carbon 
monoxide poisoning, resulting in severe personal injury.

14.	 Turn on the gas and water supply to the boiler.

15.	 Measure and adjust the gas/air ratio.
a.	 Loosen the screw, rotate the plate and remove the 

gasket to access the emissions monitoring port as 
shown in Figure 7.

b.	 Insert the analyser into the port (Figure 7).

White Cap
(Air Supply)

Black Cap
(Exhaust Gas)

Figure 7. Insert the Analyser

Model Gas Type
Max Min

%CO2 %CO2

NCB500
G20 8.80 % 8.35 %

G31 10.25 % 10.10 %

Table 2. CO2 Value
(CO2 values for high fire must be within 0.5% and CO2 values 

for low fire must be within 0.3% of the values listed.)

c.	 Fully open several hot water fixtures and set the boiler 
to operate, and proceed Gas Setup Wizard. 

Note For proceeding Gas Setup Wizard for gas type 
selection, refer to “10.3 Start-Up Wizard” on 
page 50.

Measure the CO2 value at low fire.  
If the CO2 value is not within 0.3% of the value listed in 
Table 2, the gas valve set screw will need to be adjusted.  
If adjustment is necessary, locate the set screw as shown 
in Figure 8. Using a T15 Hexalobular wrench, turn the 
set screw no more than 1/4 turn clockwise to raise or 
counterclockwise to lower the CO2 value.

Figure 8. Set Screw Location

Note The set screw is located behind the screw-on 
cover. This must be removed first.

d.	 After Gas Setup Wizard is done, operate at minimum 
mode. 

Note For operation mode selection, refer to “10.7.5 
Setting the Special Operation Modes” on 
page 61.

e.	 Fully open several hot water fixtures and set the boiler 
to operate at DHW maximum mode (refer to “10.7.5 
Setting the Special Operation Modes” on page 61). 
Measure the CO2 value at high fire.  
If the CO2 values do not match Table 2 at high fire, 
do not adjust the gas valve. Check for the proper Gas 
Orifice.

DANGER

Improper gas valve settings can cause severe personal injury 
or substantial property damage.

Model Max. Input  
(Net, kW)

Natural Gas 20% H₂ Blended Gas 

Gas Flow Rate (m³/h) Gas Flow Rate (m³/h)

NCB500-1S+/30K 30 3.18 3.51

NCB500-1S+/32K 32 3.39 3.75

NCB500-2S/37K 37 3.92 4.33

NCB500-2S+/41K 41 4.34 4.80
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12.2    Wiring Diagram
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12.3    Ladder Diagram
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12.4    Outdoor Temperature Sensor 
(Optional)
The boiler is designed to be able to function with an outdoor 
temperature sensor (10kΩ @ 25°C). Connect the sensor cables 
to the terminals 3 and 4 of the boiler terminal strip. For more 
information on the boiler terminal strip, refer to “8.5 Connecting 
the Outdoor Temperature Sensor” on page 45.

Outdoor Temperature Sensor Installation Guidelines

	● Avoid areas with temperature fluctuations by direct sunlight, 
and where the temperature may not be representative of true 
outdoor temperature.

	● Best location to install the temperature sensor is on a North or 
Northeast side of a structure under eaves where the sensor is 
shielded from direct sunlight.

	● Avoid placing sensor in close proximity of heat sources that 
may affect correct temperature sensing. (fans, exhausts, flues, 
lights)

	● Avoid installing the sensor in areas where the sensor is 
subjected to excessive moisture.

	● Use 18 gauge wiring (thermostat wiring) with no splices. 
(except at the unit harness connection with yellow leader 
wire.)

	● Caution should be taken to avoid potential electromagnetic 
interference (EMI) by routing separately from potential 
sources such as line voltage wiring. When necessary, shielded 
cable may be used.

	● The sensor is a water resistant device. 
	● Any damage to the device may require the replacement of the 

entire component.



© Heating and Hotwater Industry Council (HHIC)

www.centralheating.co.uk

* All installations in England and Wales must be notified to Local Authority Building Control (LABC) either directly or through a
Competent Persons Scheme. A Building Regulations Compliance Certificate will then be issued to the customer.

www.hhic.co.uk

Benchmark Commissioning & 
Warranty Validation Service Record

It is a requirement that the boiler is installed and commissioned to the manufacturer’s 
instructions and the data fields on the commissioning checklist completed in full. 

To instigate the boiler warranty the boiler needs to be registered with the 
manufacturer within one month of the installation. The warranty rests with the  
end-user (consumer), and they should be made aware it is ultimately their 
responsibility to register with the manufacturer, within the allotted time period.

It is essential that the boiler is serviced in line with the manufacturer’s 
recommendations, at least annually. This must be carried out by a competent Gas 
Safe registered engineer. The service details should be recorded on the Benchmark 
Service and Interim Boiler Work Record and left with the householder. Failure to 
comply with the manufacturers’ servicing instructions and requirements will invalidate 
the warranty.

This Commissioning Checklist is to be completed in full by the competent person who commissioned the boiler as a means of demonstrating 
compliance with the appropriate Building Regulations and then handed to the customer to keep for future reference. 

Failure to install and commission according to the manufacturer’s instructions and complete this Benchmark Commissioning Checklist will invalidate the 
warranty. This does not affect the customer’s statutory rights.
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GAS BOILER SYSTEM COMMISSIONING CHECKLIST & WARRANTY VALIDATION RECORD

Address:

Customer name:

Boiler make and model:

Boiler serial number:

Commissioned by (PRINT NAME): Gas Safe registration number:

Company name: Telephone number:

Company email: Company address:

Commissioning date:

Heating and hot water system complies with the appropriate Building Regulations?                                                                                                                                                  Yes

Boiler Plus requirements (tick the appropriate box(s))

Boiler Plus option chosen for combination boiler in ENGLAND
Weather compensation Smart thermostat with automisation and optimisation

Load compensation Flue Gas Heat Recovery

Time and temperature control to hot water Cylinder thermostat and programmer/timer Combination boiler

Zone valves pre-existing Fitted Not required

Thermostatic radiator valves pre-existing Fitted Not required

Automatic bypass to system pre-existing Fitted Not required

pre-existing Fitted Not required

Water quality

’s instructions Yes

What system cleaner was used? Brand: Product:

What inhibitor was used? Brand: Product:

pre-existing Fitted Not required

CENTRAL HEATING MODE measure and record (as appropriate)

Gas rate (for combination boilers complete DHW mode gas rate) m3/hr or ft3/hr

Central heating output left at factory settings? Yes No

If no, what is the maximum central heating output selected? KW

Dynamic gas inlet pressure mbar

°C

Central heating return temperature °C

System correctly balanced/rebalanced? Yes

COMBINATION BOILERS ONLY

Is the installation in a hard water area (above 200ppm)? Yes No

Water scale reducer/softener pre-existing Fitted Not required

Brand: Product:

Yes No

If yes- DHW expansion vessel pre-existing Fitted Not required

Pressure reducing valve pre-existing Fitted Not required

DOMESTIC HOT WATER MODE Measure and record

Gas rate m3/hr or ft3/hr

Dynamic gas inlet pressure at maximum rate mbar

Cold water inlet temperature °C

Hot water has been checked at all outlets Yes Temperature                                                                    °C

CONDENSATE DISPOSAL

The condensate drain has been installed in accordance with the manufacturers instructions and/or BS5546/BS6798 Yes

Point of termination Internal External (only where internal termination impractical)

Method of disposal Gravity Pumped

ALL INSTALLATIONS

Record the following
At max rate: CO                                       ppm CO2                                                                       % CO/CO2                                                                                                 Ratio

At min rate (where possible) CO                                       ppm CO2                                                                      % CO/CO2                                                                                                 Ratio

 instructions, and readings are correct? Yes

The operation of the boiler and system controls have been demonstrated to and understood by the customer Yes

The manufacturer’s literature, including Benchmark Checklist and Service Record, has been explained and left with the customer Yes

Commissioning Engineer’s signature

Customer’s signature

Time, temperature control and boiler interlock provided for central heating and hot water Yes
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SERVICE & INTERIM BOILER WORK RECORD
It is recommended that your boiler and heating system are regularly serviced and maintained, in line with manufacturers’ instructions, and that the appropriate service / 
interim work record is completed.

Service provider
When completing a service record (as below), please ensure you have carried out the service as described in the manufacturers’ instructions. Always use the  
manufacturers specified spare parts.

SERVICE/INTERIM WORK ON BOILER delete as appropriate Date:

Engineer name: Company name:
Telephone No: Gas Safe registration No: 
Max rate CO                      ppm CO²                   % CO/CO²                                   
Min rate CO                      ppm CO²                   % CO/CO²                                   

Where possible, has a flue integrity check been 
undertaken in accordance with manufacturers’ 
instructions, and readings are correct?”

yes

Gas rate: m3/h OR ft3/h
Were parts fitted?delete as appropriate Yes No
Parts fitted:

System inhibitor concentration has been checked and 
appropriate action taken, in accordance with BS 7593 
and boiler manufacturers’ instructions. *

yes n/a

Comments:

Signature:
*A System inhibitor efficacy test is required on every annual service in accordance with the manufacturers  
instructions and BS 7593. It is only acceptable to not have undertaken this if the service engineers  
attendance visit was in between annual services to attend a non-water facing component.

*A System inhibitor efficacy test is required on every annual service in accordance with the manufacturers  
instructions and BS 7593. It is only acceptable to not have undertaken this if the service engineers  
attendance visit was in between annual services to attend a non-water facing component.

*A System inhibitor efficacy test is required on every annual service in accordance with the manufacturers  
instructions and BS 7593. It is only acceptable to not have undertaken this if the service engineers  
attendance visit was in between annual services to attend a non-water facing component.

*A System inhibitor efficacy test is required on every annual service in accordance with the manufacturers  
instructions and BS 7593. It is only acceptable to not have undertaken this if the service engineers  
attendance visit was in between annual services to attend a non-water facing component.

*A System inhibitor efficacy test is required on every annual service in accordance with the manufacturers  
instructions and BS 7593. It is only acceptable to not have undertaken this if the service engineers  
attendance visit was in between annual services to attend a non-water facing component.

*A System inhibitor efficacy test is required on every annual service in accordance with the manufacturers  
instructions and BS 7593. It is only acceptable to not have undertaken this if the service engineers  
attendance visit was in between annual services to attend a non-water facing component.

SERVICE/INTERIM WORK ON BOILER delete as appropriate Date:

Engineer name: Company name:
Telephone No: Gas Safe registration No: 
Max rate CO                      ppm CO²                   % CO/CO²                                   
Min rate CO                      ppm CO²                   % CO/CO²                                   

Where possible, has a flue integrity check been 
undertaken in accordance with manufacturers’ 
instructions, and readings are correct?”

yes

Gas rate: m3/h OR ft3/h
Were parts fitted?delete as appropriate Yes No
Parts fitted:

System inhibitor concentration has been checked and 
appropriate action taken, in accordance with BS 7593 
and boiler manufacturers’ instructions. *

yes n/a

Comments:

Signature:

SERVICE/INTERIM WORK ON BOILER delete as appropriate Date:

Engineer name: Company name:
Telephone No: Gas Safe registration No: 
Max rate CO                      ppm CO²                   % CO/CO²                                   
Min rate CO                      ppm CO²                   % CO/CO²                                   

Where possible, has a flue integrity check been 
undertaken in accordance with manufacturers’ 
instructions, and readings are correct?”

yes

Gas rate: m3/h OR ft3/h
Were parts fitted?delete as appropriate Yes No
Parts fitted:

System inhibitor concentration has been checked and 
appropriate action taken, in accordance with BS 7593 
and boiler manufacturers’ instructions. *

yes n/a

Comments:

Signature:

SERVICE/INTERIM WORK ON BOILER delete as appropriate Date:

Engineer name: Company name:
Telephone No: Gas Safe registration No: 
Max rate CO                      ppm CO²                   % CO/CO²                                   
Min rate CO                      ppm CO²                   % CO/CO²                                   

Where possible, has a flue integrity check been 
undertaken in accordance with manufacturers’ 
instructions, and readings are correct?”

yes

Gas rate: m3/h OR ft3/h
Were parts fitted?delete as appropriate Yes No
Parts fitted:

System inhibitor concentration has been checked and 
appropriate action taken, in accordance with BS 7593 
and boiler manufacturers’ instructions. *

yes n/a

Comments:

Signature:

SERVICE/INTERIM WORK ON BOILER delete as appropriate Date:

Engineer name: Company name:
Telephone No: Gas Safe registration No: 
Max rate CO                      ppm CO²                   % CO/CO²                                   
Min rate CO                      ppm CO²                   % CO/CO²                                   

Where possible, has a flue integrity check been 
undertaken in accordance with manufacturers’ 
instructions, and readings are correct?”

yes

Gas rate: m3/h OR ft3/h
Were parts fitted?delete as appropriate Yes No
Parts fitted:

System inhibitor concentration has been checked and 
appropriate action taken, in accordance with BS 7593 
and boiler manufacturers’ instructions. *

yes n/a

Comments:

Signature:

SERVICE/INTERIM WORK ON BOILER delete as appropriate Date:

Engineer name: Company name:
Telephone No: Gas Safe registration No: 
Max rate CO                      ppm CO²                   % CO/CO²                                   
Min rate CO                      ppm CO²                   % CO/CO²                                   

Where possible, has a flue integrity check been 
undertaken in accordance with manufacturers’ 
instructions, and readings are correct?”

yes

Gas rate: m3/h OR ft3/h
Were parts fitted?delete as appropriate Yes No
Parts fitted:

System inhibitor concentration has been checked and 
appropriate action taken, in accordance with BS 7593 
and boiler manufacturers’ instructions. *

yes n/a

Comments:

Signature:
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SERVICE & INTERIM BOILER WORK RECORD
It is recommended that your boiler and heating system are regularly serviced and maintained, in line with manufacturers’ instructions, and that the appropriate service / 
interim work record is completed.

Service provider
When completing a service record (as below), please ensure you have carried out the service as described in the manufacturers’ instructions. Always use the  
manufacturers specified spare parts.

SERVICE/INTERIM WORK ON BOILER delete as appropriate Date:

Engineer name: Company name:
Telephone No: Gas Safe registration No: 
Max rate CO                      ppm CO²                   % CO/CO²                                   
Min rate CO                      ppm CO²                   % CO/CO²                                   

Where possible, has a flue integrity check been 
undertaken in accordance with manufacturers’ 
instructions, and readings are correct?”

yes

Gas rate: m3/h OR ft3/h
Were parts fitted?delete as appropriate Yes No
Parts fitted:

System inhibitor concentration has been checked and 
appropriate action taken, in accordance with BS 7593 
and boiler manufacturers’ instructions. *

yes n/a

Comments:

Signature:
*A System inhibitor efficacy test is required on every annual service in accordance with the manufacturers  
instructions and BS 7593. It is only acceptable to not have undertaken this if the service engineers  
attendance visit was in between annual services to attend a non-water facing component.

*A System inhibitor efficacy test is required on every annual service in accordance with the manufacturers  
instructions and BS 7593. It is only acceptable to not have undertaken this if the service engineers  
attendance visit was in between annual services to attend a non-water facing component.

*A System inhibitor efficacy test is required on every annual service in accordance with the manufacturers  
instructions and BS 7593. It is only acceptable to not have undertaken this if the service engineers  
attendance visit was in between annual services to attend a non-water facing component.

*A System inhibitor efficacy test is required on every annual service in accordance with the manufacturers  
instructions and BS 7593. It is only acceptable to not have undertaken this if the service engineers  
attendance visit was in between annual services to attend a non-water facing component.

*A System inhibitor efficacy test is required on every annual service in accordance with the manufacturers  
instructions and BS 7593. It is only acceptable to not have undertaken this if the service engineers  
attendance visit was in between annual services to attend a non-water facing component.

*A System inhibitor efficacy test is required on every annual service in accordance with the manufacturers  
instructions and BS 7593. It is only acceptable to not have undertaken this if the service engineers  
attendance visit was in between annual services to attend a non-water facing component.

SERVICE/INTERIM WORK ON BOILER delete as appropriate Date:

Engineer name: Company name:
Telephone No: Gas Safe registration No: 
Max rate CO                      ppm CO²                   % CO/CO²                                   
Min rate CO                      ppm CO²                   % CO/CO²                                   

Where possible, has a flue integrity check been 
undertaken in accordance with manufacturers’ 
instructions, and readings are correct?”

yes

Gas rate: m3/h OR ft3/h
Were parts fitted?delete as appropriate Yes No
Parts fitted:

System inhibitor concentration has been checked and 
appropriate action taken, in accordance with BS 7593 
and boiler manufacturers’ instructions. *

yes n/a

Comments:

Signature:

SERVICE/INTERIM WORK ON BOILER delete as appropriate Date:

Engineer name: Company name:
Telephone No: Gas Safe registration No: 
Max rate CO                      ppm CO²                   % CO/CO²                                   
Min rate CO                      ppm CO²                   % CO/CO²                                   

Where possible, has a flue integrity check been 
undertaken in accordance with manufacturers’ 
instructions, and readings are correct?”

yes

Gas rate: m3/h OR ft3/h
Were parts fitted?delete as appropriate Yes No
Parts fitted:

System inhibitor concentration has been checked and 
appropriate action taken, in accordance with BS 7593 
and boiler manufacturers’ instructions. *

yes n/a

Comments:

Signature:

SERVICE/INTERIM WORK ON BOILER delete as appropriate Date:

Engineer name: Company name:
Telephone No: Gas Safe registration No: 
Max rate CO                      ppm CO²                   % CO/CO²                                   
Min rate CO                      ppm CO²                   % CO/CO²                                   

Where possible, has a flue integrity check been 
undertaken in accordance with manufacturers’ 
instructions, and readings are correct?”

yes

Gas rate: m3/h OR ft3/h
Were parts fitted?delete as appropriate Yes No
Parts fitted:

System inhibitor concentration has been checked and 
appropriate action taken, in accordance with BS 7593 
and boiler manufacturers’ instructions. *

yes n/a

Comments:

Signature:

SERVICE/INTERIM WORK ON BOILER delete as appropriate Date:

Engineer name: Company name:
Telephone No: Gas Safe registration No: 
Max rate CO                      ppm CO²                   % CO/CO²                                   
Min rate CO                      ppm CO²                   % CO/CO²                                   

Where possible, has a flue integrity check been 
undertaken in accordance with manufacturers’ 
instructions, and readings are correct?”

yes

Gas rate: m3/h OR ft3/h
Were parts fitted?delete as appropriate Yes No
Parts fitted:

System inhibitor concentration has been checked and 
appropriate action taken, in accordance with BS 7593 
and boiler manufacturers’ instructions. *

yes n/a

Comments:

Signature:

SERVICE/INTERIM WORK ON BOILER delete as appropriate Date:

Engineer name: Company name:
Telephone No: Gas Safe registration No: 
Max rate CO                      ppm CO²                   % CO/CO²                                   
Min rate CO                      ppm CO²                   % CO/CO²                                   

Where possible, has a flue integrity check been 
undertaken in accordance with manufacturers’ 
instructions, and readings are correct?”

yes

Gas rate: m3/h OR ft3/h
Were parts fitted?delete as appropriate Yes No
Parts fitted:

System inhibitor concentration has been checked and 
appropriate action taken, in accordance with BS 7593 
and boiler manufacturers’ instructions. *

yes n/a

Comments:

Signature:
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