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4.3  Pressure regulators

4.3.1  
The gas supply to the pilot or group of pilots shall be regulated by a pressure regulator independent of 
the main burner gas supply.

4.3.2  
A pilot pressure regulator shall be of the spring-loaded or pressure-balanced type.

4.3.3  
A pilot pressure regulator shall maintain the pressure to the pilot supply piping, from the maximum to 
the minimum pilot firing rates, within 10% above or below the operating pressure.

4.3.4  
A pilot pressure regulator shall not be bypassed.

4.3.5  
When the inlet supply pressure to the pilot pressure regulator is in excess of 0.5 psig (3.5 kPa), the pilot 
pressure regulator shall be of the positive shut-off type.

4.3.6  
A pilot pressure regulator shall be equipped
(a) for lighter-than-air gas, with a bleed vent leading outdoors in accordance with CAN/CSA-B149.1, or 

into the combustion chamber adjacent to a continuous pilot, unless the pilot pressure regulator 
has an inlet pressure not in excess of 2 psig (14 kPa) and is constructed or equipped with a device 
that restricts the escape of gas to not more than 2.5 ft3 (0.0706 m3) per hour of a gas having a 
specific gravity of 0.6; or

(b) for heavier-than-air gas, with a bleed vent leading outdoors in accordance with CAN/CSA-B149.2, 
unless the pilot pressure regulator has an inlet pressure not in excess of 2 psig (14 kPa) and is 
constructed or equipped with a device that restricts the escape of gas to not more than 1 ft3 
(0.0283 m3) per hour of a gas having a specific gravity of 1.53.

4.3.7  
A pilot pressure regulator that requires access to atmosphere for successful operation shall be vented to 
a safe location. When a regulator is constructed so as to limit the escape of gas in the event of diaphragm 
failure in accordance with Clauses 4.3.6 and 4.3.8, no external vent line from the regulator shall be 
required. This provision shall not apply to a zero governor used in connection with a gas/air 
proportioning and mixing system.

4.3.8  
The vent line shall be of a size sufficient to prevent impedance upon the regulator or shall be equipped 
with a regulator suppressor assembly.

4.3.9  
An outdoor bleed vent termination shall be equipped with a means to prevent the entry of water, insects, 
or foreign material.

4.4  Relief valves

4.4.1  
When the protected inlet pressure to a pilot pressure regulator is in excess of the pressure rating of any 

Δ Δ
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downstream component or accessory, an internal relief valve shall be provided. The relief valve shall be 
an integral part of the regulator, or a separate line relief valve shall be installed as close as possible 
downstream from the regulator. Such a device shall be set at a pressure not exceeding the pressure rating 
of the lowest-rated component.

4.4.2  
The discharge from an internal relief or line relief valve shall terminate at a safe outdoor location.

4.5  Automatic safety shut-off valves

4.5.1  
An automatic safety shut-off valve shall
(a) be certified;
(b) when of the automatic type, open only when activated by the energizing medium;
(c) when of the manual-reset type, open only by a manual-reset function in conjunction with the 

energizing medium;
(d) be constructed so that the safety features cannot be bypassed;
(e) not be bypassed except as required for operation of an approved valve proving system (VPS); and
(f) except as required for operation of an approved valve proving system (VPS), when more than one 

valve is required, be wired in parallel.

4.5.2  — Deleted

Table 1 — Deleted

4.5.3  
A manual valve that can isolate an automatic vent valve shall not be installed in the automatic vent valve 
piping without the prior approval of the authority having jurisdiction.

4.5.4  
A pilot train with an input greater than 20 000 Btuh (6 kW) up to 400 000 Btuh (120 kW) shall be 
equipped with two safety shut-off valves piped in series and wired in parallel and certified in accordance 
with ANSI Z21.21/CSA 6.5, or one safety shut-off valve certified in accordance with ANSI Z21.21/ 
CSA 6.5 and marked C/I. 

A pilot train with an input less than 20 000 Btuh (6 kW) shall be equipped with one safety shut-off 
valve certified in accordance with ANSI Z21.21/CSA 6.5.

4.5.5  
A pilot train with an input of 400 000 to 10 000 000 Btuh (120 to 3000 kW) shall
(a) be equipped with two automatic safety shut-off valves, both certified, one of which shall be 

certified in accordance with ANSI Z21.21/CSA 6.5 and marked C/I; or
(b) be equipped with one automatic safety shut-off valve certified in accordance with ANSI Z21.21/ 

CSA 6.5 and marked C/I. The valve shall be equipped with a proof of closure switch that is 
interlocked in the starting circuit, and the holding circuit used in conjunction with the proof of 
closure shall not defeat the proof of closure switch.

The valves specified in Items (a) and (b) shall not be bypassed.

4.5.6  
A pilot train with an input greater than 10 000 000 Btuh (3000 kW) shall meet the requirements of a main 
fuel valve train. 

Δ

Δ Δ

Δ Δ

Δ Δ

ΔΔ
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4.6  Test firing valves

4.6.1  
A pilot burner with input in excess of 20 000 Btuh (6 kW) shall be equipped with a test firing valve. The 
test firing valve shall be located downstream of all safety shut-off valves and as close as practicable to 
the burner.

4.6.2  
When a test firing valve is in the open position, the handle of the valve shall be parallel to the flow of gas, 
and the valve shall be capable of being turned to the ON and OFF positions without removal of the 
handle.

4.7  Pilot burners

4.7.1  
A pilot burner and its components shall be installed according to the manufacturer’s instructions and 
shall be firmly secured in place to maintain correct alignment.

4.7.2  
A pilot shall be designed and installed to ensure safe and reliable ignition of the main burner.

4.7.3  
A pilot burner and its components, including the combustion safety control, shall be installed so as to 
be readily accessible.

4.7.4  
A pilot burner shall be so installed and adjusted that there will be no injurious flame impingement on 
heating surfaces that can cause incomplete combustion or damage to these surfaces.

4.7.5  
Provisions for observing the pilot burner flame shall be in accordance with Clause 7.7.1.

4.7.6  
The input to a continuous pilot shall not exceed 3% of the maximum rated input to the main burner.

4.7.7  
The input to either an intermittent or interrupted pilot shall not exceed 5% of the maximum rated input 
to the main burner.

4.7.8  
The trial-for-ignition period of an intermittent or an interrupted pilot flame shall not exceed 10 s.

4.7.9  
When two or more burners are supplied by a single manifold, the manifold shall be sized to provide 
equal pressure to all burners.

Δ Δ
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5  Main gas valve train

5.1  Manual isolation valves
When gas and another fuel are used in a dual or combination burner, a manual isolation valve, if 
required by the authority having jurisdiction, shall be provided upstream of the main gas valve train 
components but downstream of the pilot line connection.

5.2  Pressure regulators

5.2.1  
The fuel supply to the burner or group of burners shall be regulated by a pressure regulator.

5.2.2  
The pressure regulator shall be of the spring-loaded or pressure-balanced type.

5.2.3  
The pressure regulator shall be capable of maintaining an outlet pressure to within 10% above or below 
the regulator set pressure during burner operation from minimum to maximum firing rates.

5.2.4  
The pressure regulator shall not be bypassed.

5.2.5  
When the inlet supply pressure to the pressure regulator is in excess of 0.5 psig (3.5 kPa), the pressure 
regulator shall be of the positive shut-off type.

5.3  Safety shut-off valves

5.3.1  
An automatic safety shut-off valve shall
(a) be certified;
(b) when of the automatic type, open only when activated by the energizing medium;
(c) when of the manual-reset type, open only by a manual-reset function in conjunction with the 

energizing medium;
(d) be constructed so that the safety features cannot be bypassed;
(e) not be bypassed except as required for operation of an approved valve proving system (VPS); and
(f) when more than one valve is required, be wired in parallel except as required for operation of an 

approved valve proving system (VPS).

5.3.2  
An appliance that has a rated input up to and including 10 000 000 Btuh (3000 kW), with a single burner 
or multiple burners with individual burner flame safeguard controls, shall be equipped with
(a) two automatic safety shut-off valves piped in series and wired in parallel. For appliances over 

400 000 Btuh (120 kW), one of the two valves shall be certified in accordance with ANSI Z21.21/CSA 
6.5 and marked C/I; or

(b) one automatic safety shut-off valve certified in accordance with ANSI Z21.21/CSA 6.5 and marked 
C/I. The valve shall be equipped with an over-travel proof of closure switch that is connected into the 
start-up circuit of the combustion safety control, and the holding circuit used in conjunction with 
the over-travel proof of closure shall not defeat the proof of closure switch.

Δ Δ

ΔΔ
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The valves specified in Items (a) and (b) shall not be bypassed.
Note: The downstream valve should be slow-opening in most design configurations to provide smooth and reliable 
lighting of the burners.

5.3.3  
An appliance that has a total maximum rated input in excess of 400 000 Btuh (120 kW), up to and 
including 10 000 000 Btuh (3000 kW), with multiple burners that have multiple burner flame 
safeguard controls shall be equipped with not less than the equivalent of two automatic safety shut-off 
valves per burner, one of which shall be in the common valve train and shall be certified in accordance 
with ANSI Z21.21/CSA 6.5 and marked C/I.

5.3.4  
An appliance that has a maximum rated input in excess of 10 000 000 Btuh (3000 kW), up to and including 
50 000 000 Btuh (15 000 kW), with a single burner or multiple burners with individual burner flame 
safeguard controls shall be equipped with not less than two automatic safety shut-off valves piped in 
series and wired in parallel that are certified in accordance with ANSI Z21.21/CSA 6.5 and marked C/I.

5.3.5  
An appliance that has a total maximum rated input in excess of 10 000 000 Btuh (3000 kW), up to 
and including 100 000 000 Btuh (30 000 kW), with multiple burners that have multiple burner flame 
safeguard controls shall be equipped with not less than the equivalent of two automatic safety shut-off 
valves per burner, certified in accordance with ANSI Z21.21/CSA 6.5 and marked C/I, one of which shall 
be in the common valve train and may be of the fast-opening type. The downstream valve shall be 
provided with a mandatory manual-reset function to open.

5.3.6  
An appliance that has a maximum rated input in excess of 50 000 000 Btuh (15 000 kW), up to and 
including 100 000 000 Btuh (30 000 kW), with a single burner or multiple burners with individual 
burner flame safeguard controls shall be equipped with not less than two automatic safety shut-off 
valves piped in series and wired in parallel that are certified in accordance with ANSI Z21.21/CSA 6.5 and 
marked C/I. The downstream valve shall be provided with a mandatory manual-reset function to open.

5.3.7  
An appliance that has a maximum rated input in excess of 100 000 000 Btuh (30 000 kW) with a single 
burner or multiple burners with individual burner flame safeguard controls shall be equipped with
(a) three automatic safety shut-off valves piped in series and wired in parallel that are certified in 

accordance with ANSI Z21.21/CSA 6.5 and marked C/I, and the downstream valve shall be provided 
with a mandatory manual-reset function to open; or

(b) two automatic safety shut-off valves piped in series and wired in parallel that are certified in 
accordance with ANSI Z21.21/CSA 6.5 and marked C/I, provided that the downstream valve is 
equipped with an over-travel proof of closure switch, connected into the start-up circuit of the 
combustion safety control, that proves that the valve is in the closed position. The holding circuit 
used in conjunction with the over-travel proof of closure switch shall not defeat the proof of closure.

5.3.8  
An appliance that has a total maximum rated input in excess of 100 000 000 Btuh (30 000 kW) 
with multiple burners that have multiple burner flame safeguard controls shall be equipped with
(a) not less than the equivalent of three automatic safety shut-off valves per burner, certified in 

accordance with ANSI Z21.21/CSA 6.5 and marked C/I, two of which shall be piped in series in the 
common valve train, and the individual burner automatic safety shut-off valves shall be provided 
with a mandatory manual-reset function to open; or

Δ
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(b) not less than the equivalent of two automatic safety shut-off valves per burner, certified in 
accordance with ANSI Z21.21/CSA 6.5 and marked C/I, one of which shall be piped in the common 
valve train, and the individual burner automatic safety shut-off valves shall be
(i) provided with a mandatory manual-reset function to open; and
(ii) equipped with an over-travel proof of closure switch, connected into the start-up circuit of 

the combustion safety control, that proves that the valve is in the closed position. The holding 
circuit used in conjunction with the over-travel proof of closure switch shall not defeat the proof 
of closure.

5.3.9  
An appliance that has a maximum rated input in excess of 10 000 000 Btuh (3000 kW), up to and including 
50 000 000 Btuh (15 000 kW), and a burner manifold pressure in excess of 0.5 psig (3.5 kPa) shall
(a) have main burner automatic safety shut-off valves supervised by an approved valve proving 

system that prevents main burner automatic safety shut-off valves from opening when a leak is 
detected; or

(b) be equipped with an automatic vent valve that is
(i) normally open and energized to close;
(ii) sized in accordance with Table 2;
(iii) installed in a vent line that is connected into the burner valve train immediately downstream 

of the first automatic safety shut-off valve in the main burner valve train; and
(iv) wired in parallel with the first automatic safety shut-off valve.

There shall be no other valve or valves installed in the vent line.

5.3.10  
An appliance that has a maximum rated input in excess of 50 000 000 Btuh (15 000 kW) and a burner 
manifold pressure in excess of 0.5 psig (3.5 kPa) shall
(a) have main burner automatic safety shut-off valves supervised by an approved valve proving 

system that prevents main burner automatic safety shut-off valves from opening when a leak is 
detected; or

(b) be equipped with an automatic vent valve that is
(i) normally open and energized to close;
(ii) sized in accordance with Table 2;
(iii) installed in a vent line that is connected into the burner valve train immediately downstream 

of the first automatic safety shut-off valve in the main burner valve train; and
(iv) wired in parallel with the first automatic safety shut-off valve.

There shall be no other valve or valves installed in the vent line.

5.3.11  
A normally open valve used as an automatic vent valve shall
(a) be certified;
(b) close when electrically energized;
(c) have the vent valve and vent line sized in accordance with Table 2;
(d) have the outlet piping terminate in a safe outdoor location; and
(e) be wired in parallel with the automatic safety shut-off valves.

Δ

Δ
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7.3  Pressure test points

7.3.1  
Pressure test points not exceeding NPS 1/4 shall be provided to allow testing of the valve train 
components and the set-up of the burner.

7.3.2  
A pressure test point connection shall be plugged or capped when not in use and shall
(a) be provided as an integral part of a valve train component; or
(b) consist of a threaded or welded pipe fitting.

7.4  Pressure ratings
A valve train component shall have a pressure rating not less than the protected inlet pressure to the 
component.

7.5  Multi-purpose components
A component incorporating one or more functions may be used if the required functions and operating 
characteristics are provided.

7.6  Bleed vents for valves, combination controls, pressure regulators, 
relief valves, and other control devices

7.6.1  
Except as specified in Clauses 7.6.2 to 7.6.4 and 7.6.9, when an automatic valve, diaphragm valve, 
combination control, pressure regulator without internal relief, or other control device (excluding a gas 
overpressure relief valve) that requires venting is installed, it shall be vented separately to a safe location 
outdoors by a vent line
(a) of seamless aluminum or steel tubing, or copper tubing that complies with Clause 6.2.4 of 

CAN/CSA-B149.1, or steel pipe; and
(b) of a size at least equal to the nominal pipe size of the vent outlet of the valve, combination control, 

pressure regulator, or control device, but in no case less than 0.25 in (6 mm).

7.6.2  
When an appliance pressure regulator without internal relief having an inlet pressure not in excess of 
2 psig (14 kPa) is installed on an appliance, it shall be vented to the outdoors unless it is constructed or 
equipped with a vent limiter, which restricts the escape of gas to not more than 2.5 ft3/h (0.0706 m3/h) 
of a gas having a specific gravity of 0.6 and 1.0 ft3/h (0.0283 m3/h) of a gas having a specific gravity 
of 1.53. 

A regulator with vent-limiting means shall be installed in a ventilated space only.

7.6.3  
When a diaphragm valve or combination control is installed on an appliance with an inlet supply pressure 
not in excess of 0.5 psig (3.5 kPa) and using a gas lighter-than-air, it may be vented into the appliance 
combustion chamber adjacent to the continuous pilot, provided that the terminus of the bleed vent is 
in a burner tip having a melting point in excess of 1450ºF (790 ºC), securely held in a fixed position 
relative to the pilot flame, and does not adversely affect the operation of the thermal element.

7.6.4  
When two or more, or any combination of, automatic valves, diaphragm valves, pressure regulators 
without internal relief, combination controls, or other control devices (excluding gas overpressure relief 
valves) that require venting are installed, they may be connected into a single vent, provided that
(a) there is compliance with Clause 7.6.1 for inlet pressure not in excess of 0.5 psig (3.5 kPa); or

ΔΔ
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(b) there is compliance with Clause 7.6.5 for inlet pressure in excess of 0.5 psig (3.5 kPa).
The single vent line shall have an area of not less than twice the total area of the connected bleed vents.

7.6.5  
Except as specified in Clause 7.6.6, when a pressure regulator with internal relief or a gas overpressure 
relief valve is installed, it shall be vented separately to a safe location outdoors by a vent line
(a) of seamless steel tubing, or copper tubing that complies with Clause 6.2.4 of CAN/CSA-B149.1, or 

steel pipe; and
(b) of a size

(i) at least equal to the nominal pipe size of the vent outlet of the valve or regulator, increased as 
specified by the manufacturer’s instructions; or

(ii) in the absence of manufacturer’s instructions, increased by one pipe size diameter for every 50 ft 
(15 m) or part thereof that the vent line extends beyond the initial 50 ft (15 m).

7.6.6  
When two or more gas overpressure relief valves are installed, they may be connected into a single vent 
line, provided that
(a) there is compliance with Clause 7.6.5;
(b) the single vent line has an area equal to the largest relief valve opening plus 50% of the total area 

of the other relief valve openings; and
(c) the variance between the inlet pressures and the variance between the outlet pressures of the relief 

valves do not exceed 10%.

7.6.7  
The outdoor vent termination shall be equipped with a means to prevent the entry of water, insects, 
or foreign material.

7.6.8  
The vent line shall be of a size sufficient to prevent impedance upon a regulator or shall be equipped with 
a regulator suppressor assembly.

7.6.9  
A pressure regulator, line relief valve, or hydrostatic relief valve on an appliance using gas 
heavier-than-air shall be equipped with a vent line
(a) in accordance with Clause 7.6.5; and
(b) that terminates outdoors in accordance with Clause 5.8.1 of CAN/CSA-B149.2.

7.6.10  
A safety limit or a safety relief device shall not be isolated, bypassed, or in any way made ineffective by a 
valve or other device.

7.7  Observation of main burner flame and ignition source

7.7.1  
Means shall be provided to enable an operator to observe from the start-up location
(a) the pilot burner flame or other ignition source; and
(b) the main burner flame at the point of ignition.

7.7.2  
When observation ports are not practicable, other means acceptable to the authority having jurisdiction 
for verifying lighting of individual burners shall be provided.

(Replaces p. 20, January 2005)20
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8  Ignition systems

8.1  General
An ignition source shall be located in a position that will permit smooth and reliable ignition of the 
pilot/main flame over the entire firing range of the burner.

8.2  Electric ignition systems

8.2.1  
Electric ignition systems of other than the direct-transformer type shall not be used to ignite pilot or main 
burner gas except with the approval of the authority having jurisdiction.

8.2.2  
Direct-transformer spark ignition shall not be used to ignite pilot gas unless the pilot is proved.

8.2.3  
Direct-transformer spark ignition shall not be used to ignite main burner gas unless
(a) the main burner input is not in excess of 3 500 000 Btuh (1025 kW) at the time of ignition;
(b) the main burner is proved;
(c) the spark is of the interrupted type;
(d) the ignition transformer secondary is rated at not less than 6000 V and 20 mA, or at an approved 

voltage and amperage to ensure reliable and smooth ignition;
(e) the location and setting of the electrodes are secure and provide reliable and smooth ignition; and
(f) the trial-for-ignition period of a burner with an input

(i) not in excess of 400 000 Btuh (120 kW) does not exceed 10 s; or
(ii) in excess of 400 000 Btuh (120 kW) does not exceed 5 s.

8.3  Manual ignition systems

8.3.1  
A nonproven manual ignition system may be used to ignite a main burner provided that it is acceptable 
to the authority having jurisdiction.

8.3.2  
A manually ignited proven pilot shall
(a) be firmly secured in place to maintain correct alignment and positioned to ensure safe and reliable 

ignition of the main burner;
(b) be positioned to allow for observation by an operator during start-up;
(c) have an input not exceeding 3% of the maximum rated input to the main burner; and
(d) have a flame failure response time not exceeding

(i) 90 s for lighter-than-air gases and 20 s for heavier-than-air gases when used on an appliance 
that has an input up to and including 400 000 Btuh (120 kW); or

(ii) 4 s when used on an appliance that has an input exceeding 400 000 Btuh (120 kW) except as 
specified in Clause 9.1.1(c)(iii).

21(Replaces p. 21, January 2005)
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9  Safety controls

9.1  Combustion safety control systems

9.1.1  
A combustion safety control system shall
(a) be provided on every appliance with an automatic or semi-automatic control system;
(b) be certified and provide the functions required for the intended application;
(c) de-energize the main burner fuel shut-off valve in the event of flame failure

(i) within 90 s for an appliance that has an input of 400 000 Btuh (120 kW) or less;
(ii) within 4 s for an appliance that has an input in excess of 400 000 Btuh (120 kW); or
(iii) within 90 s for gases lighter-than-air and within 20 s for gases heavier-than-air used in an 

atmospherically fired appliance with an unrestricted vertical flow of combustion products 
where the maximum input of each burner or burner unit is 1 000 000 Btuh (300 kW), 
provided that there is a supervised pilot for each burner unit wired in series with the main 
burner fuel shut-off valve; and

(d) be provided with a trial-for-ignition period in accordance with Clauses 4.7.8, 5.6.11, and 8.2.3(f).

9.1.2  
When control or instrument air is required for use with an appliance combustion system, an airflow 
proving device of the differential type, or an approved equivalent, shall be provided and shall be 
interlocked to prevent the flow of fuel to the burners on failure of such air supply.

9.1.3  
Except as specified in Clause 9.1.4, where intermediate relays are used in the limit circuit, a safety relay 
or circuit that provides redundancy and a self-monitoring function shall be used.

9.1.4  
Intermediate relays may be used in the limit circuits provided that each intermediate relay serves only one 
safety interlock.

9.2  Prepurge

9.2.1  
When either an intermittent or an interrupted pilot or a direct transformer spark igniter is used to light 
the main burner and the combustion air supply is by mechanical means, the appliance control system 
shall provide a proven purge period prior to the ignition cycle. This purge period shall provide at least four 
air changes of the combustion zone and flue passages at an airflow rate of not less than 60% of that 
required at maximum input. See also Clause 13.5.

After a burner shutdown or flame failure, there shall be a proven purge period unless
(a) the appliance heating chamber is at or above 1400ºF (760 ºC) and a bypass controller is used for this 

purpose; or
(b) when multiple burners are firing inside a common combustion chamber, at least one of the burners 

remains ignited and any accumulation of combustible gases or vapours does not exceed 25% of 
the lower explosive limit (LEL). Re-ignition of remaining burners shall be accomplished through a 
proven low-fire start. 

9.2.2  
Components used to establish purge periods shall be of a fixed-timer type or shall be designed to prevent 
field tampering.
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9.3  Low-fire start
A proven low-fire start shall be provided on a variable input appliance that has an input in excess of 
1 000 000 Btuh (300 kW) unless otherwise approved.

On a multiple-burner appliance, when the burners are firing inside a common combustion chamber, 
the low-fire requirement is considered accomplished when the first burner has been ignited.

9.4  Temperature and pressure safety limit controls

9.4.1  
A boiler shall be equipped with approved automatic devices, the sole function of which shall be to shut off 
the fuel supply in the event of
(a) undue pressure or low water in a steam boiler;
(b) overheating in a water boiler;
(c) low water in a water boiler with an input in excess of 400 000 Btuh (120 kW); or
(d) low water when any portion of the circulating system is located below the boiler regardless of the 

input, and the sensing element of the device shall be located above the lowest safe permissible water 
level established by the boiler manufacturer.

9.4.2  
When two or more liquid boilers of the coil or fin-tube type, each with an input rating of 400 000 Btuh 
(120 kW) or less, are installed in one system, a low liquid fuel cut-off device shall not be required on each 
boiler, provided that
(a) a low liquid fuel cut-off device is installed in the main liquid outlet header;
(b) a flow switch is installed in the outlet piping of each boiler, which will cut off the fuel supply to the 

burner in the event of no liquid flow; and
(c) the devices in Items (a) and (b) are installed so that they cannot be rendered inoperative.

9.4.3  
Every automatically controlled space-heating furnace shall be equipped with an approved high 
temperature limit control, the maximum setting of which shall be 350ºF (175 ºC) for a gravity 
space-heating furnace or 250ºF (120 ºC) for a forced-air space-heating furnace.

9.4.4  
Flame detectors that can fail in a flame-proving mode shall be of the self-checking type when the burner 
firing cycle can last longer than 24 h without cycling, unless they are used on equipment that operates 
above 1400ºF (760 ºC) and is equipped with a 1400ºF (760 ºC) bypass controller and on which the ramp 
up cycle time to reach 1400ºF (760 ºC) is less than 24 h.  When cooling with the burners firing, verification 
of the flame detectors shall be accomplished before the temperature drops below 1400ºF (760 ºC).

9.5  Gas pressure safety limit control

9.5.1  
When the design outlet pressure of an appliance pressure regulator is in excess of 0.5 psig (3.5 kPa), 
a high-pressure safety limit control device shall be installed and shall initiate shut-off of the supply of gas 
if the pressure at the point of connection exceeds the highest normal operating pressure by more 
than 25%. The device shall be installed
(a) downstream of the safety shut-off valve or valves and upstream of the flow control valve; or
(b) downstream of the combination control for appliances having a gas pressure regulator/safety 

shut-off valve/flow control valve combination control valve that utilizes a single element to effect 
gas pressure regulation, gas safety shut-off, and flow control.

9.5.2  
For appliances with inputs in excess of 400 000 Btuh (120 kW), or with the design outlet pressure of the 
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appliance pressure regulator being in excess of 0.5 psig (3.5 kPa), a low-pressure safety limit control 
device shall be installed and shall initiate shut-off of the supply of gas if the pressure at the point of 
connection drops below 50% of the lowest normal operating pressure. The device shall be installed
(a) downstream of the pressure regulator where used and upstream of the safety shut-off valve or 

valves; or
(b) for appliances having a gas pressure regulator/safety shut-off combination control that utilizes a 

single element to effect both gas pressure regulation and gas safety shut-off, immediately upstream 
of the combination control.

9.5.3  
When a gas pilot for the oil portion of a gas and oil burner is used, a low-pressure control device shall be 
installed in the pilot supply immediately upstream of the first safety shut-off valve. This device shall be 
interlocked with the safety limit control circuits of the associated main burner fuels.

9.6  Auxiliary fans and dampers

9.6.1  
When air-supply fans, compressors, or blowers for supply air or instrument and control air are required 
for use with an appliance combustion system, airflow proving devices of the differential type, or an 
approved equivalent, shall be provided and shall be interlocked to prevent the flow of fuel to the burners 
on failure of such air supply.

9.6.2  
When adjustable or motorized dampers are used in conjunction with the auxiliary fans specified in 
Clause 9.6.1, they shall be cut away or equipped with mechanical stops or limit switches interlocked 
into the safety circuitry to ensure that they are incapable of being moved to a position which might 
contribute to or result in an unsafe condition.

9.7  Programmable controllers

9.7.1  General
When microprocessors are used as a primary safeguard device, the requirements of Clause 9.7.2 shall 
apply.
Note: Programmable logic controllers (PLCs) and distributed control systems (DCSs) form part of a family of 
microprocessor-based burner management systems (BMSs) and diverse sequence control applications. These devices 
execute their application programs in a rigidly organized sequential manner. They are extensively used because of their 
high reliability and their fault-diagnostic capabilities. In recent years, the functionality and use of the two processors, 
PLCs and DCSs, have merged, and for the purpose of these requirements, they are designated microprocessor-based systems.
  These requirements should be followed in conjunction with NFPA 8502, section 4-3 or NFPA 8501, section 4-5.

9.7.2  Programmable controllers

9.7.2.1  
Programmable controllers may be used for the monitoring, sequencing, and control of all aspects of 
burner or process, or both, subject to Clause 9.7.2.2.

The system designer shall be experienced in the design and implementation of microprocessor-based 
systems hardware and have proven background in the design of burner management systems. The designer 
shall be solely responsible for both logic development and logic software conversion. The designer shall be 
completely familiar with the specific features and weaknesses of the particular hardware being used, 
its failure modes, and any potential impact that a failure in any part of the BMS would have on its 
operation, equipment, personnel, and the environment. No single point of failure in any part of the 
BMS shall result in an uncontrollable condition, render the system inoperative, or place the system in a 
condition that would cause the operator to unknowingly create a hazardous situation.

Δ

(Replaces p. 24, January 2005)24



© Canadian Standards Association
Supplement No. 1 to CAN/CSA-B149.3-05, Code for the field 

approval of fuel-related components on appliances and equipment

January 2007

Annex B (informative)
Valve train diagrams

Note: This Annex is not a mandatory part of this Code.

B.1  
The diagrams in this Annex are examples of valve trains that can be used on field-approved appliances.
Note: When the valve train diagrams include Item no. 31, the reference to Clause 4.5.2 no longer applies because the 
clause has been deleted.
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Input: 400 000 Btuh up to and including 10 000 000 Btuh
Supply pressure: 0.5 psig (3.5 kPa) or less
Pressure downstream of regulator: less than 0.5 psig (3.5 kPa)

Valve train diagram No. 1
Single burner application
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