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The basics
What is a flame safeguard
A flame safeguard is a device that controls the safety aspects of establishing and maintaining a 
flame. The design of the flame safeguard is usually defined by codes that the manufacturers of 
industrial process equipment must adhere to.
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The basics
Why use a flame safeguard
Safety is the top priority with any industrial process. As a result, the liability that an individual or 
company would assume if they were to create their own flame safety logic would be enormous.
By choosing to use a flame safeguard from an established manufacturer like Fireye, they don’t have 
to worry about this aspect. They can rely on the years of experience and the maturity of the product 
and know that their industrial process will operate smoothly.
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Regulations
Safety codes
The following codes must be considered in the design of a flame safeguard if it is going to be used 
in a particular application. Most jurisdictions will require compliance to these codes. There are also 
local codes in some places as well. 
In some cases, code compliance can be achieved in other ways, but it is best to factor this into the 
flame safeguard selection process.
• NFPA 54 – Standards for gas piping.
• NFPA 85 – Standards for boilers with an input rating at or over 12.5MMBTU/hr.
• NFPA 86 – Standards for ovens and furnaces.
• ASME CSD-1 – Standards for boilers with an input rating below 12.5MMBTU/hr. 
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Regulations
Regulatory agencies
There are several regulatory agencies as well that provide listings that allow equipment to be 
installed. This indicates that the agency has tested and approved the safety of the device within the 
defined category.
• UL – Underwriter’s Laboratories is a listing agency recognized primarily within North America.
• CE – The CE is the certification mark required within the European Economic Area (primarily 

countries within the European Union).
• FM Approved – FM Global is an insurance company specializing in loss prevention that offers 

testing and approval services.
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Regulations
Selection
Find out which agency approvals are 
required for the jurisdiction that the 
equipment will be going to, then find the 
documentation that shows which models 
comply.
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The categories
Primary vs. Programming
There are two primary categories of flame safeguard: the primary control and the programming 
control. 
The term primary control typically refers to a more basic control that doesn’t have a modulation 
circuit – it typically controls an on/off burner. Most primary controls on the market now are 
microprocessor controlled but historically many of these devices used mechanical timers to achieve 
their sequencing.
The term programming control typically refers to a more advanced control that controls modulation 
or has other advance features. Programming controls are always microprocessor controlled.
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The components
Main parts
The flame safeguard is composed of the main parts listed below. All of these are needed to have a 
functional unit.
• Wiring base
• Chassis
• Programmer
• Amplifier
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The components
Wiring base
Most flame safeguard systems begin with 
the wiring base. This can also be referred 
to as a sub-base. The wiring base is 
where all the connections are made. This 
allows for the flame safeguard to be 
easily removed to be tested or replaced. 
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The components
Chassis
The flame safeguard chassis is what binds 
all the components together to form one 
functional unit. The other components such 
as the programmer or amplifier can either 
plug into the chassis or can be integral. 
When integral, the type of amplifier desired 
must be known prior to getting the chassis, 
and it can’t be changed readily after the 
fact. 
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The components
Programmer
The programmer is what contains all the 
operating logic. The sequences and timings 
are all contained in the programmer. The 
model selected is based upon the application 
and while many of the settings are initially 
programmable, there are provisions with all 
programmers to burn-in these settings after a 
certain amount of run time (typically eight 
hours).
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The components
Amplifier
The amplifier determines which type of flame scanner the flame 
safeguard can work with. The amplifier may be integral to the 
model of chassis chosen. In these cases, the chassis model 
determines the flame scanner to use. Other models have an 
amplifier card similar to a programmer card. 
The typical types of flame scanning supported by amplifiers are 
flame rods, ultraviolet and infrared scanners.
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The sequence
Non-recycling vs. recycling inputs
The flame safeguard has dedicated inputs and outputs for all the required components. There is a 
non-recycling or safety input that is monitored whenever there is an active cycle. If any device in 
this loop trips, the flame safeguard will lockout and require a manual reset. Items in this limit string 
are typically devices that should not normally be tripped such as the high temperature or pressure 
limit, gas pressure switches or the airflow switch.
There is also a recycling input that allows the flame safeguard to cycle on and off as needed to 
control the process. This loop is where inputs such as an operating limit or a control switch would be 
wired – limits that are normally turned on and off.
There may also be a fuel valve end switch interlock which proves that the fuel valve is not open 
via a mechanical switch. This may also be referred to as a proof-of-closure. This input must be 
closed whenever the flame safeguard is in standby and until the pilot fuel valve opens.
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The sequence
Call for heat and initiating the start-up
If the recycling limit input has power, that means there is a call for heat. This initiates the start-up 
sequence. First, the blower motor is started, and a certain amount of time is allowed for the air 
pressure switch to prove airflow. This switch is in the running interlock circuit, which may also be 
where non-recycling limits are wired. If the airflow is proven, then the control will proceed to the next 
phase, which is a purge prior to ignition. This is commonly referred to as the prepurge.
The running interlock circuit may have a requirement that the state changes from closed to open 
whenever the flame safeguard is in standby. This is to detect an airflow switch that is stuck closed, 
which would potentially allow the burner to proceed to ignition without the blower motor running. 
Some flame safeguards even have an additional input to monitor the normally closed contact of the 
airflow switch.
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The sequence
Purging
When determining whether to purge with an open or closed damper and for how long, consider that 
the goal is to have a specific amount of complete air changes within the confined space. If an open 
damper is used, the airflow will be much greater, resulting in a shorter required purge time. 
If a closed damper is used for the purge, the purge timing will begin when the airflow switch is 
proven. After the purge timing is complete, the flame safeguard will proceed to the ignition phase.
If an open damper is used for the purge, the flame safeguard will command the modulating motor to 
drive to the open position. The flame safeguard may require that this open position is proven by 
receiving a signal from the purge interlock. The purge timing will begin upon driving to open if it is 
not proven, or when the open proven signal is received. In both instances, once the purge timing is 
complete, the modulating motor will be commanded to drive to the low-fire position. Once a signal is 
received from the low fire start interlock, the flame safeguard will proceed to the ignition phase.

15



Proprietary and Confidential

The sequence
Ignition and pilot
There are several different ways that ignition can be wired depending upon the burner. 
If there is a separate pilot valve, the ignition output will energize for a fixed amount of time while the 
pilot valve is also open. The pilot will then have a fixed amount of time to be proven before the 
sequence to establish the main flame begins. This period is known as the pilot trial for ignition 
(PTFI) or pilot flame establishing period (PFEP) and will typically last for around 5-10 seconds 
(selectable and depending upon code). If the pilot flame is not proven, the flame safeguard will 
lockout with a “pilot flame failure” error.
If the burner has a direct spark, the ignition output will energize at the same time as the main fuel 
valve. There is no PTFI when this is the case. 
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The sequence
Pilot types
There are two terms used often to describe the type of pilot that the flame safeguard supports.
One type is interrupted ignition. This means that the ignition is timed so that it is only energized to 
light and establish the pilot (until the end of the PTFI period).
The other type is intermittent ignition. This means that the ignition is on all the time from when the 
ignition sequence begins until the main valve de-energizes to begin the shutdown sequence.
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The sequence
Main
The main flame can either be established directly from a spark or it can be initiated from a pilot 
flame. 
If initiated from a pilot flame, if there is a sufficient flame signal from the pilot at the end of the PTFI 
period, the main valve will open. The main flame will then have a fixed amount of time to be proven 
(selectable and depending upon code) before the sequence to run in automatic mode begins. This 
period is known as the main trial for ignition (MTFI) or main flame establishing period (MFEP) 
and will typically last for around 10-15 seconds.
If the burner has a direct spark, the ignition output will energize at the same time as the main fuel 
valve. The main flame will have to prove in the amount of time described above.
If the main flame is not proven, the flame safeguard will lockout with a “main flame failure” error.
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The sequence
Automatic operation
Once the main flame has been proven, the flame safeguard transitions from the MTFI phase to the 
auto phase. At this point, the modulating motor is released to follow the commands received from 
the load control. The load control can be a part of the flame safeguard or it can be an externally 
mounted control. The load control is responsible for maintaining the setpoint and may or may not 
also include a call for heat output.
When the call for heat goes away, the flame safeguard will prepare for shutdown.
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The sequence
Shutdown sequence
When there is no longer a call for heat, the flame safeguard may modulate down to the low-fire 
position before turning off the main valves. This is known as assured low-fire cutoff (ALFCO). 
Once the main valves are de-energized, the blower will continue to run for a period of time known as 
the postpurge. Once the postpurge is over, the control will go into the standby phase and wait until 
the call for heat returns.
If the signal is lost to the recycling limit input, a normal shutdown will occur and the control will return 
to standby. If the signal is lost to the non-recycling input or the flame signal is lost, the control will 
shutdown immediately in a lockout condition. 
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The sequence
Lockouts
There are many reasons that a flame safeguard can lockout. If an input that is critical to the safety of 
the operation is not proven in time, a lockout will occur. Some examples:
• Running interlock
• Non-recycling interlock
• Purge interlock
• Low fire start interlock
A lockout will also occur if the flame is not proven during the PTFI or MTFI – this is a flame failure. A 
lockout will also occur if a flame is detected when there should not be one – this is a false flame. A 
false flame may either be an extraneous flame signal (actual flame) or may be an induced flame 
signal due to interference or a faulty scanner.
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The sequence
Summary
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The sequence
Sequence charts
The manual for the flame safeguard should contain a sequence chart to show the desired status of 
inputs and commanded status of outputs for each phase. This chart can help to determine if the 
particular flame safeguard or programmer will work for your application.
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The sequence
Sequence chart example
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The sequence
Sequence chart example
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Connection details
Wiring
The manual for the flame 
safeguard will have all the 
information to describe each 
terminal on the wiring base. 
Example wiring diagrams are 
also provided in most cases.
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Connection details
Suggested wiring example
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Interface
LEDs
If a display is not present, the flame safeguard 
may have LEDs to help indicate the current 
status.
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Interface
Keypad displays
The flame safeguard may have a keypad display to provide more detail as to the current phase than 
the LEDs alone can. The display can also show the exact flame signal and lockout codes. The 
keypad display is also necessary to program parameters into the flame safeguard.
The keypad display can either be used as a service tool or can be left permanently installed.
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Interface
Modbus
The flame safeguard may have a 
Modbus interface which allows an 
external device such as a PLC or 
building automation system to 
communicate and get data as needed. 
Remote commands such as 
enable/disable may also be able to be 
sent.
The Modbus connections are typically 
serial using RS-485 and the 
addressing and communication setup 
is done using the keypad displays. 
Using RS-485 allows multiple flame 
safeguards to connect to one device.
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Accessories
Expanded annunciation
An expanded annunciation system allows inputs that are 
wired in series to a single terminal on the flame 
safeguard to be individually monitored and annunciated 
on the keypad display. Multiple input strings can be 
identified, and a provision for labeling the inputs is 
usually provided. This can dramatically reduce 
troubleshooting time since the exact cause for a lockout 
or loss of call for heat can be easily identified.
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Accessories
Pre-wired base
A pre-wired base may be available. This will allow the installer to 
use pre-labeled leads of sufficient length to make the required 
connections, cutting down on the installation time.
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Accessories
Pre-wired adapters
A pre-wired adapter may be available to retrofit a flame 
safeguard onto the wiring base of another model. This 
may help with retrofits of obsolete products. The adapter 
is designed to maintain the safety listing using the new 
flame safeguard.
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Flame Monitor
E110 flame safeguard
The E110 flame safeguard is a modular unit with many different 
options for programmers, amplifiers and scanners. There are also 
additional options available for expanded annunciation and for a 
display. There are outputs to connect to standard modulating 
motors with feedback via switches.
The Flame Monitor has a very large installed base. Most 
technicians are familiar with this model as it has proven to be one 
of the most reliable and versatile flame safeguards available.
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Flame Monitor
E110 base
The E110 base consists of the EB700 chassis 
which can accept the required amplifier and 
programmer. 
Use the E120 base for 230V applications.
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Flame Monitor
Wiring base
Choose the wiring base to fit the application 
(surface or cabinet mount). The surface mount 
version has ½” conduit knockouts available.
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Flame Monitor
Amplifier
Choose the amplifier best suited to the application.

E1R1, E1R2, E1R3 – autocheck infrared amplifiers with 
different profiles, use E1R1 for general purpose. All use 
48PT2 IR scanners.
ERT1 – rectification amplifier. Uses 69ND1 flame rod.
EUV1 – standard ultraviolet amplifier. Uses UV1A or UV90 
UV scanners.
EUVS4 – self-checking ultraviolet amplifier. Uses 45UV5 
UV scanner.
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Flame Monitor
Scanner selection
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Flame Monitor
EP/EPD programmers
The EPD programmer is no longer offered but many are still installed. For replacements, choose the 
EP programmer for the operational sequence required (the numbers at the end will match).
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Flame Monitor

40

Programmer settings
The different programmer settings are specified in 
a chart to help ensure that the correct model is 
chosen. Some models have options which can be 
changed via DIP switch or have other choices that 
can be optioned with jumpers or alternative wiring 
arrangements.
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Flame Monitor
Remote display
A display may be connected. Since the EPD programmer 
has an embedded display, the remote version is an option 
for that model. When using an EP programmer to replace 
an EPD, the ED510 display can be added to replace full 
functionality. Note that if a display is not used, an external 
reset button must be connected to reset lockouts.
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Flame Monitor
E300 expanded annunciation
The E300 can annunciate up to 16 additional interlocks. 
Custom messages can be entered using the E300 software. 
A wiring base and ribbon cable are required to connect to 
the EB700 chassis. The messages are displayed on the 
connected display.
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Flame Monitor
Modbus
Modbus RTU is available from the EP/EPD programmer 
using connection board ED610 with an ED512 cable. The 
connection is RS-485 (fixed at 4800 baud) with an address 
that is selectable using the display. Connecting multiple 
units together in a serial chain (daisy-chain) is allowed with 
Modbus RTU using RS-485. The units don’t have to be the 
same model but they all have to use the same baud rate.
All of the current operating information from the base and 
expanded annunciator as well as complete lockout history 
is available via Modbus.
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MicroM
MicroM
The MicroM flame safeguard control has many different 
options for chassis, programmer and amplifiers. There is 
also an option for a plug-in board for additional options.
The MicroM is an excellent choice for applications where 
space is an issue or when a flame safeguard that is 
customized to the specific needs of the application is 
desired.
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MicroM
Wiring base
The MicroM has two wiring base options. One is closed with ½” knockouts, and the other is open for 
use in a panel.
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MicroM
Chassis options
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MicroM
Programmer options – MEC120 and MEC230 chassis
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MicroM
Programmer options – MEC320 and MEC480 chassis
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MicroM

49

Programmer
The programmers have LEDs to indicate the operating status of 
the control. The LEDs are also used to indicate the lockout code. 
DIP switches are provided for any options relevant to the 
particular programmer.
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MicroM
Amplifier options
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MicroM
Scanner selection
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MicroM
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Amplifier test jacks
The amplifier card has test jacks that allow a multi-meter to be 
used to test the flame signal.
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MicroM

53

Plug-in options
If the chassis is not ordered with the correct option, the plug-in option card can be added later.
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MicroM
Remote display
The ED510 display (same used with the Flame Monitor) 
is an option and can be connected when using a plug-in 
option module that supports a remote display.
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MicroM
Modbus
Modbus RTU is available from the plug-in option 
board using terminal blocks. The connection is 
RS-485 (fixed at 4800 baud) with an address that 
is selectable using the display. Connecting 
multiple units together in a serial chain (daisy-
chain) is allowed with Modbus RTU using RS-485. 
The units don’t have to be the same model but 
they all have to use the same baud rate.
All of the current operating information as well as 
complete lockout history is available via Modbus.
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BurnerLogix
YB110
The YB110 flame safeguard has several base units with 
different amplifier options. Programmer modules are used 
to control the sequencing and display options and 
expanded annunciation are also available. There are 
outputs to connect to standard modulating motors with 
feedback via switches.
The YB110 is a modern flame safeguard unit that is 
designed to fit most applications with one of the 
programmers available. The YB110 is also optimized for 
use with parallel positioning systems such as the PPC4000 
and PPC6000 from Fireye.
Use the YB230 for 230V applications.
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BurnerLogix
ZB110
The ZB110 differs from the YB110 in that the outputs to the 
modulating motor are 4-20mA, although the feedback from 
the motor is still from end switches. The ZB110 also has an 
internal load controller (PID) and connects to a 
temperature or pressure sensor for firing rate control.
The ZB110 has most of the same options as the YB110 
except for flame rod and direct coupled amplifier versions. 
Some of the programmer features (revert to pilot and low 
fire hold) are also included in the base unit directly.
Programmer modules are used to control the sequencing 
and display options and expanded annunciation are also 
available. 
Use the ZB230 for 230V applications.
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BurnerLogix
Wiring base
There are multiple wiring base options. There is a closed base with ½” knockouts, an open base and 
a pre-wired base with color-coded wires 48” long.
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BurnerLogix
Base models
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BurnerLogix
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Programmers
Programmers fit into a 
slot on the side of the 
YB110 chassis.



Proprietary and Confidential

BurnerLogix

61

Programmer settings
The different programmer settings are specified in a chart to help ensure that the correct model is 
chosen. Some models have options which can be used with alternative wiring arrangements.
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BurnerLogix
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Parameters
Certain parameters can be changed before 
they are “burned-in” at eight run hours. The 
changes are made using a connected 
display.
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BurnerLogix
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Scanner selection
In addition to the standard scanners 
shown in the chart, Phoenix and InSight
series integrated scanners can also be 
used with the YB110 flame safeguards if 
needed for the application.
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BurnerLogix

64

Displays
Two displays are available. The BLL510 is an LCD (liquid crystal) display and the BLV512 is a VFD 
(vacuum fluorescent) display. Either display can be mounted directly to the YB110 base chassis or 
can be remote mounted using an ED580 cable.
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BurnerLogix

65

YZ300 expanded annunciation
The YZ300 can annunciate up to 4 recycling and 16 non-
recycling interlocks. Custom messages can be entered using 
the YZ300P software. A wiring base and ED580 cable are 
required to connect to the YB110 chassis. The messages are 
displayed on the BLL510 or BLV512 display connected to the 
YB110.
Use the YZ320 for 230V applications.
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BurnerLogix
Modbus
Modbus RTU is available from the base unit using connection 
board ED610 with an ED512 cable. The connection is RS-485  
with an address and baud rate that are selectable using the 
display. Connecting multiple units together in a serial chain 
(daisy-chain) is allowed with Modbus RTU using RS-485 –
two jacks are provided to make this easier. The units don’t 
have to be the same model but they all have to use the same 
baud rate.
All of the current operating information from the base and 
expanded annunciator as well as complete lockout history is 
available via Modbus.
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SB Series
SB Series
The SB Series flame safeguard has several base units 
with integrated amplifier options. A display option is 
available. There is also an option to connect to standard 
modulating motors with feedback via switches.
The SB Series is well-suited to the industrial market with 
many configurations available to fit any application. This 
makes the wiring less complicated since the control has 
exactly the features needed. The SB Series is also a direct 
replacement for the Eclipse Veri-Flame flame safeguard 
and can mount on the same wiring base.
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SB Series
Wiring base
There are two wiring base options, one for mounting in an 
enclosure and the other for external mounting with ½” 
knockouts. The SB Series can also mount on an existing 
Eclipse Veri-Flame wiring base.
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SB Series
Model selection
All Eclipse Veri-Flame part numbers have a corresponding Fireye part number. Descriptions for 
every option combination are also provided to identify the appropriate part number.
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SB Series
Scanner selection
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SB Series
Remote display
Remote display SB510 is available. Use 59-511-3 cable to 
connect.
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BurnerPRO
BurnerPRO
The BurnerPRO flame safeguard has the base, 
programmer and amplifier all in one unit. There are three 
models to choose from: basic, Modbus and Modbus with 
valve proving.
The BurnerPRO is well suited to any application where 
space is tight and ease of use is a must. The small size 
makes the BurnerPRO ideal for multi-burner applications 
and the Modbus interface makes it easy for the supervisory 
PLC to manage. The BurnerPRO is also a direct 
replacement for the Siemens LFL flame safeguard and can 
mount on the same wiring base.
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BurnerPRO
Wiring base
The BurnerPRO mounts on wiring base 60-2981-1. The BurnerPRO can also mount on an existing 
Siemens LFL wiring base.
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BurnerPRO
Models
All BurnerPRO models have integrated UV and flame rod amplifiers, and either or both can be used 
at any time. Modbus models also have user adjustable timing when using the Config Wizard for 
BurnerPRO software or BP410TS touchscreen. Six preset timing models are also available for ease 
of replacement without the need to program.
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BurnerPRO
Scanner selection
An existing flame rod can also be used when mounting to an existing Siemens LFL wiring base.
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BurnerPRO
Smart LEDs
The seven “Smart LEDs” display operating information as well as annunciate the lockout codes.
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BurnerPRO
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Honeywell 7800 adapter
Prewired adapter to fit popular 
7800 bases. BurnerPRO can 
mount on top of adapter or in 
another panel location. 
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BurnerPRO
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Config Wizard for BurnerPRO
Software that allows changing timing and other configuration.
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