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Chapter 4 – Operation 

Burner Operation 

Startup and Purge 
If the boiler is not sufficiently purged prior to operation of the burners, an explosion may 
occur resulting in serious damage to equipment and the possible loss of life.

PURGING OF THE FURNACE OR BOILER IS EXTREMELY IMPORTANT. 

If the burners are operated without a sufficient air supply, a build-up of gas may occur 
resulting in an explosion.  Care should be taken to assure proper air for combustion is 
flowing through each burner at all times.

MAKE SURE THE BOILER STACK DAMPER IS WIDE OPEN AND THE 
COMBUSTION AIR FAN IS RUNNING PRIOR TO LIGHT OFF. 

The following description is general in nature and may not be fully representative of this particular 
application; it is meant to show the basic operating philosophy of the burner system.  For specific 
instruction or detail of the application please reference the original burner management system 
(BMS) and control system manufacturer specifications. 

Before starting the burner, the operator must ensure that all system checks have been completed.   
This includes ensuring complete system integrity; no open pipes or connections, cooling air 
available, no maintenance actions or systems lockouts are active.    

Only when the systems are properly aligned and the pre-startup checks are completed should the 
burner system be started. 

For details on the burner management logic and operation see the appropriate operations and 
maintenance manual. 

The first step is to start the Forced Draft Fan.  All system dampers should be properly aligned to 
the startup position.  The damper position switches must be calibrated and made 
for the purge sequence to be activated.  For example, the fan dampers are typically 



closed while starting the fans to prevent overloading the motors.  However, this position may not 
be correct for lighting the burners and adjustment may be required. 

The operator then prepares the BMS to initiate the purge sequence.  This is one of the most 
important sequences and should never be bypassed.  The purge sequence removes all combustible 
gases and prevents furnace or boiler convective pass explosions. 

The purge is a timed sequence which starts only when an exact set of pre-configured or pre-
programmed conditions are met.  For these conditions to be met, all or some of the fans may need 
to be ramped to higher flow rates and dampers re-positioned.  When the purge timer is finished, 
the fans and dampers are re-positioned to the minimum or start-up positions or settings. 

Lighting Igniters 

Do not operate igniters without first familiarizing yourself with these operating 
instructions!  Improper operation of the equipment will result in injury to persons or loss 
of life and damage to equipment. 

Do not operate equipment unless guides, shields or covers are in place for moving 
components, rotating equipment, mechanically automated devices and electrically and 
pneumatically operated control components. 

Do not bypass burner management system sequencing and safety interlocks! 

The igniter will go through a trial for ignition period and establish a pilot flame.  This flame will 
have sufficient heat energy to ignite the oil or gas.  Fuel oil or gas may then be admitted to the 
burner per the plant standard operating procedures.

1) Visibly check to ensure the igniters are not lighting. Often times a flame scanner/flame rod 
error can cause an igniter trip when the igniters are in fact lit.  If igniters are lighting but BMS 
trips with no igniter flame: 

i) Check to ensure flame scanner is sighted properly. 
ii) Some flame scanners can distinguish between igniter flame, main flame and 

background flame.  Check to ensure that the scanner is set to see igniter flame. 
2) Slightly adjust the gas and/or air pressures up and down within ±2 psig.
3) Check to ensure the orifices are the correct size and are free of any debris/build up and are on 

the correct lines (air and gas have different sized orifices).  
4) Check to ensure there is a spark from the HEI rod. 
5) Remove the igniter to ensure the tip and igniter are clear of debris and are undamaged. 



Lighting Main Flame 

Depending on the NFPA class, the igniter may need to remain lit during burner operation.  Check 
the igniter class to ensure whether the igniter is intermittent or continuous firing. 

Combustion air passing through the swirler assures that a stable flame is maintained throughout 
the burner operating range and that a relatively low temperature fuel lean flame zone is established 
in front of the swirler to anchor the flame.  

Once all burners are in operation on fuel oil / gas, the burners will be tuned to optimize NOx and 
CO from 25% to 100% boiler load. This is achieved by modulating the total air to the burner and 
adjusting the percent fuel split to the various burner components.  

If the main flame will not light: 
1) Ensure that the main burner fuel valve is opening as well as the subsequent valves to verify 

that the burner is receiving fuel. 
2) Ensure that the air fuel ratio is in the correct range.  This can be ascertained from the air 

curves and pressure curves in the Appendix.
a. Ensure that each of the individual components is receiving the correct amount of 

fuel pressure.  The CFG gun, inner Free Jet ring and outer Free Jet ring, usually 
require different amounts of fuel and are usually designed to operate at different 
pressures.  See capacity curves for light-off and operating pressures.

3) Ensure that the fuel tips are not plugged. 
a. This can be observed by a higher fuel pressure than expected at a given load or 

visibly buy an asymmetric flame pattern.  
b. Even if the fuel pressure seems in the correct range and flame appears symmetric, 

the tips should be removed to ensure they are clean and free of debris/deposits. 

If the main flame is lighting but not remaining lit: 
4) In some cases, ZEECO burners are designed with a continuous igniter to provide a constant 

ignition source and anchor the flame.  If this is case, ensure that the igniter flame remains 
lit throughout operation. 

5) Ensure that the air fuel ratio is in the correct range.  See fuel/air curves in the appendix and 
check the air side pressure drop across the burner if able. 

a. A long, wavy flame may be a sign of insufficient air supply. 
b. A short, very hot/blue flame may be a sign of too much air supplied. 

6) If problems persist, check the location of the swirler relative to the center fired gas (CFG) 
assembly and the tile – see Chapter 3 and referenced drawings.  

7) Ensure the windbox and air ducting baffles are in the correct location. 
a. Greater than ¼ inch error in the baffle location can cause a non-

unified air distribution to the burner which can cause flame out. 
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Appendix C 
Burner and Boiler Preventative Maintenance 

 

 
Boiler - External Inspections and Cleaning 

 Fuel burning equipment, especially those parts that are not accessible when the unit is in 
service, should be checked annually, and repairs or replacement should be made to ensure the 
proper functioning of the equipment as well as to reduce the possibility of interruptions during 
subsequent operation. Refer to instructions pertaining to the type of equipment furnished for 
details. 

 Fan blades and dampers should be cleaned as required and as part of the annual boiler 
inspection, since dirty inlet vanes affect minimum air flow setting. 

 
 
6888A O2 Combustion Flue Gas Transmitter  

 Conduct a calibration check on a quarterly basis (every 3 months) by flowing bottled gas to the 
probe. 

 Conduct calibrations of the 4 and 20 milliamp (mA) settings, sensor trim, and analog output trim 
every 2 years. 

 
 
Proflame Integrated Flame Scanner 

 Clean the sight tube glass on a quarterly basis. 
 
 
Burner Maintenance 

 The swirler should be observed through the site port on a weekly basis. There should be no signs 
of overheating or severe distortion in the blades or shroud. A distorted swirler should be 
replaced, as it will affect its ability to maintain a stable flame at the burner front and reduce NOx 
and CO performance. 

 The register should be examined from the windbox on an annual basis. There should be no signs 
of distortion. The register should be kept clean from dust, dirt, fuel oil, carbon and other 
deposits. Any deposits should be wiped clean with a soft brush or rag. 

 The refractory throats should be examined on an annual basis to ensure that the refractory is 
complete and in place. The throat geometry is an integral part of the burner design and any 
deviations will result in degraded performance with regards to NOx and CO reduction. 

 
 
 

 

 

 
 


