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Section 4 Parameters 

Parameters Introduction 4-1 

The Siemens LMV5 BMS has a number of parameters (settings) that can be adjusted to suit the 
wide variety of applications that exist in the burner / boiler and industrial heating market.  

These parameters are broken up into three main groups by password access.  

User Level access does not require a password, and encompasses all of the parameters that 
an end user might have to look at and / or adjust during the life of the burner / boiler.  

Service Level access does require a password, and this level encompasses all of the user level, 
plus parameters that a service technician might need to access, to tune or maintain the 
burner / boiler.

OEM Level access requires a different password than the service level, and enables the OEM 
to access all parameters, including safety related parameters.

The parameters are accessed through the AZL5 in an outline-type structure that will be thoroughly 
illustrated on the following pages. 
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Typical Settings 

Although the LMV5 has many parameters that can be adjusted, most burners / boilers only need a 
few parameters adjusted to operate properly.  

If the burner / boiler has been shop tested, the number of parameters that must be adjusted is 
reduced even further.

The following table lists the parameters that must be set on an un-programmed LMV51 in order to 
operate most simple non-FGR burner / boiler safely. 

Table 4-1.1 Necessary LMV51 Parameters 

DUAL FUEL Example 
Common to Both Fuels Gas Burner Light Oil Burner 

Auto/Manual/Off FuelTrainGas FuelTrainOil 
1 AirActuator (address) 2 GasActuator (address) 3 OilActuator (address)

2 AirActuator (rotation direction) 2 GasActuator (rotation direction) 3 Oil Actuator (rotation direction)

IgnitionPosAir IgnitionPosGas IgnitionPosOil 
PrepurgePosAir CurveParams Gas CurveParams Oil 

OperatRampMod MinT_PrepurgeGas MinT_PrepurgeOil 
SetLoad PrepurgeTmeGas PrepurgeTmeOil 

LC_OptgMode SafteyTme1Gas SafteyTme1Oil 
StandardParam SafteyTme2Gas SafteyTme2Oil 

SD_ModOn PS-VP/ CPI IgnOilPumpStart 
SD_ModOff OilPumpCoupling 

TimeNoFlame OilPressureMax 
ForcedIntermit 
SensorSelect

MRangePressSens 
MRangeTempSens 
MeasureRangePtNi 

Ext Inp X61 U/I 
SetpointW1

Note:  The index at the beginning of Section 4-2 shows the above parameters in bold type.
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Menu Path Parameter
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Params & Display>
BurnerControl>
Times>
TimesStartup2

SafteyTme1Gas 
or

SafetyTme1Oil
(TSA1)

O

When a fuel train is selected that has a pilot, this setting defines the 
overlap of the spark (OUTPUT X4-02.3) and the pilot valve 
(OUTPUT  X9-01.02).  After this….

SafetyTme2Gas 
or

SafetyTme2Oil 
(TSA2)

O

When GP2 gas train is selected, this setting defines…..

50

40 - 
42

Interval1Gas 
or

Interval1Oil
S

When a fuel train is selected that has a pilot, this setting defines the 
pilot stabilization period. This time..... 

44

U = User         O = OEM
S = Service

States the menu 
path necessary 
to access the 
parameter. Bold 
type indicates 
the higest level 
menu.

States what password is necessary 
to access the parameter
 U = no password (User)
 S = Service,  O = OEM

States which phase the 
parameter effects.

States if the paramter is available on a LMV51 or a 
LMV52.
Shaded = Available, Not Shaded = Not Available

Parameter Worksheet Legend 

The parameters listed in Figure 4-1.1 outline the basic parameters that are necessary for a LMV51 
on a simple burner / boiler.   

The LMV51 has many more capabilities than what is listed above, and the LMV52 has many more 
capabilities than the LMV51.  

In order to make its many features user friendly, an LMV5 Parameter worksheet was created. 

This worksheet is Section 4-2 and carries all pertinent information concerning the parameters of 
the LMV5.  A sample of the worksheet is explained below: 

Figure 4-1.2 LMV5 Parameter worksheet legend 

The parameter worksheet should be used the first few times an engineer / technician sets up a 
LMV5 since it provides the necessary information for each parameter in a concise manner.  

Note:  Not all gas parameters are available to set when the currently selected fuel is oil, and not 
all oil parameters are available to set when the currently selected fuel is gas.

3 20011354



Downloading and Uploading Entire Parameter Sets 

Entire parameter sets can be uploaded and downloaded into the LMV5.  This is particularly useful 
and timesaving if identical (or similar) burners / boilers are being commissioned. This can be 
accomplished in two different ways, with an AZL5 or with a PC having the ACS450 software 
loaded. (Refer to section 9 for ACS450 instructions) 

Note:  Do not connect an AZL51 to an LMV52 since incompatible memory exists between these 
two. If attempted, memory can be permanently damaged. An AZL52 can be used on any 
LMV5, (LMV51, LMV52 ) with no problem. 

When a parameter is changed (via AZL5 or ACS450) the actual change in memory 
(parameter set) occurs in the LMV5 and not the AZL5.  The parameter set that the LMV5 
uses for operation is stored in the LMV5 itself.  The AZL5 stores a parameter set that may 
or may not be the same as the parameter set in the LMV5.  If parameter back-up is made 
from the LMV5 to the AZL5, then the parameter set in the LMV5 and the AZL5 will be 
identical.

Procedure to use an AZL5 to transfer a parameter set from LMV5(Y) to LMV5(Z) 

I. Match parameters on AZL5(Y) to LMV5(Y) 

1) After setting the parameters (by using the AZL5 or ACS450), be sure that the parameter set 
stored in the AZL5(Y) completely matches the parameter set stored in the LMV5(Y). This can 
be accomplished in two different ways: 

a.  Whenever the ESC key is used to back out of the Params & Display menu, and there has 
been a change in a parameter, the AZL5 will prompt the user with “Make Parameter 
Backup? ENTER: yes ESC: no”, pressing ENTER synchronizes the AZL5 and LMV5 
parameter sets. 

b. The parameter LMV5x -> AZL5, can also be done at anytime so that the parameter set in 
the LMV5 will be written to the AZL5. This can be found under Updating> ParamBackup.

2) When either of these methods is used to update the AZL5, the following text will be shown: 

 “Parameters being updated    Cancel with ESC”  
 “Backup is made” 

WAIT for the next line of text / step. It may take up to 5 minutes! 

“Parameters have been stored    Continue with ESC” 

3) A current parameter set now exists on AZL5(Y). 

II. Match BurnerID’s on LMV5(Y) and LMV5(Z) 

1) On AZL5(Y) go to Operation> press Enter, scroll down to BurnerID, press Enter again, and 
record LMV5(Y)’s BurnerID. On AZL5(Z) go to Operation> press Enter, scroll down to 
BurnerID, press Enter again, and check LMV5(Z)’s BurnerID. If it’s XXXX, LMV5(Z) is blank. 
If LMV5(Z) has a BurnerID, it must be changed to exactly match LMV5(Y). Go to Updating>, 
enter the Service or OEM level password, scroll down to BurnerID, press Enter and modify as 
needed.
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III. Restore LMV5(Y) parameters to LMV5(Z) 

1) Connect AZL5(Y) to the blank or BurnerID matched LMV5(Z). 
Input the Service or OEM password.
Go to Updating> Parambackup >, select AZL ->LMV5x, and press Enter.   
The parameter set will be transferred from AZL5(Y) to LMV5(Z).  
The following text will be shown on the AZL5 during the transfer: 

“Parameters being updated    Cancel with ESC” 
“Backup Restore is carried out” 

WAIT for the next line of text / step. Do not interrupt! It may take up to 5 minutes! 

“Backup Restore finished Parameter BC : Complete” 
   Or 
“Backup Restore finished Parameter BC : Partial” 

Either of the above lines indicates that the parameter set transfer from the AZL5(Y) to the 
LMV5(Z) was successful and that the process is complete.  

Also, it is normal to get an alarm (!) during this process. 

Note:  It is VERY IMPORTANT that no interruptions occur when the parameters are transferred 
between the AZL5 and the LMV5.  If an interruption occurs, a damaged parameter set will 
result. If this happens, backup the AZL5 to the LMV5 again. 

IV. Return AZL5(Y) to LMV5(Y) and AZL(Z) to LMV5(Z) 

1) After this is done, AZL5(Y) can be put back on LMV5(Y), the one it was originally connected 
to.
Connect the AZL5(Z) to LMV(Z).
Once again go to Updating> Parambackup, but this time select LMV5x -> AZL.

 Press Enter, and the parameter set will be written from LMV5(Z) to AZL5(Z). 

Note: The AZL5(Z) does not need to be blank. The BurnerID in the LMV5 will overwrite it. 
An LMV5 will always overwrite the BurnerID in the AZL5.
An AZL5 will never overwrite a BurnerID in an LMV5 that has a different BurnerID.
An AZL5 will write a BurnerID to a LMV5 that does not have a BurnerID.

V. Modify LMV5(Z) BurnerID

1) Change the BurnerID of LMV5(Z) to something unique, different from LMV5(Y).
The BurnerID is typically set to the burner or boiler serial number. 
The OEM password is needed to access this.

Note: The BurnerID is a safety feature that identifies and matches a parameter set to a burner.   
It functions as a parameter set’s name. Whenever a Restore is attempted, the BurnerID is 
verified in a programmed LMV5. This verification does not happen if the LMV5 is blank.  
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Setting Fuel Trains 

A number of different fuel train options exist for the LMV5. There are several trains for gas and 
several trains for oil.  The following schematics describe the various options available for 
parameters (FuelTrainGas and FuelTrainOil).

For gas, Pilot GP2 is normally used. For Light Oil, LO w Gasp is normally used.

Diagrams are also provided that outline fuel valve sequence during light off and operation. 

Gas Fuel Trains: 

Figure 4-1.3 Direct spark Ignition

Figure 4-1.4 Pilot ignition (pilot from between main gas valves V1 and V2) 

Figure 4-1.5 Pilot ignition (pilot before main gas valves V1 and V2) 
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Gas Fuel Train Nomenclature:

ACT =  Actuator 
V1 =  Upstream gas valve (main) 
V2 =  Downstream gas valve (main) 
PV =  Pilot Valve 
SV =  Shutoff (Safety) valve 
PS =  Pressure switch 
VP =  Valve Proving 

Figure 4-1.6 : Gas train sequences (shaded indicates energized) 
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Terminal Description     SAFETY TIME 1         

X4-02.3 Ignition

X9-01.4 Gas valve V1 (Main, up stream) 
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X9-01.3 Gas valve V2 (Main, dwn. stream) 

X4-02.3 Ignition

X9-01.1 Gas valve SV (Usually Outdoor) 

X9-01.2 Gas valve PV (Pilot Valve) 

X9-01.4 Gas valve V1 (Main, up stream) P
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X9-01.3 Gas valve V2 (Main, dwn. stream) 

X4-02.3 Ignition

X9-01.1 Gas valve SV (Usually Outdoor) 

X9-01.2 Gas valve PV (Pilot Valve) 

X9-01.4 Gas valve V1 (Main, up stream) P
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X9-01.3 Gas valve V2 (Main, dwn. stream) 
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Oil Fuel Trains:

Figure 4-1.7: Direct spark ignition for light oil, single stage or multi-stage 
(other trains possible) 

Figure 4-1.8 : Gas pilot ignition for light oil, staged or modulating
(other trains possible)

Figure 4-1.9 : Gas pilot ignition for Heavy oil, modulating  
(other trains possible) 
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Oil Fuel Train Nomenclature:

ACT = Actuator 
V1 =  Oil Valves (main) 
V2 =  Stage 2 oil valve 
V3 =  Stage 3 oil valve 
PV =  Pilot Valve 
SV =  Shutoff (Safety) valve 
PS =  Pressure switch 
TS =  Temperature switch 

Figure 4-1.10 : Oil train sequences (shaded indicates energized) 
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36 38 40 42 44 50 52 54 
Terminal Description     SAFETY TIME 1         

X4-02.3 Ignition

X8-02.1 Oil valve V1 (Main) 
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X8-03.1 Oil valve V1 (Main) 
    

X4-02.3 Ignition

X9-01.1 Gas valve SV (Usually Outdoor) 

X9-01.2 Gas valve PV (Pilot Valve) 

X8-02.1 Oil valve V1 (Main) L
O

 w
 G

as
p

 

X8-03.1 Oil valve V1 (Main) 

Safety Time 2
HO ONLY   

X4-02.3 Ignition

X9-01.1 Gas valve SV (Usually Outdoor) 

X9-01.2 Gas valve PV (Pilot Valve) 

X8-02.1 Oil valve V1 (Main) H
O
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X8-03.1 Oil valve V1 (Main) 

9 20011354



Addressing SQM4 Actuators 

Before actuators can be operated by the LMV5 they must be addressed and 
the direction or rotation must be set if it was not previously set.    

Depending on direction of rotation and home position set in the LMV5, 
the actuator may rotate as soon as it is addressed. For this reason it is 
highly recommended that the actuator shaft be uncoupled from the  
valve / damper when the actuator is addressed. 

Addressing is accomplished by going under Parameters & Display > 
Actuators > Addressing and selecting the actuator to be addressed. 

The AZL5 will then prompt the technician to press the red address button 
on a specific actuator (air, gas, aux1, etc...).  The red address button is 
located under the plastic cover on the back of the actuator. After the red 
address button is pressed on a specific actuator, the AZL5 should indicate 
that the address assignment is successful.

The actuator’s green LED should also blink a certain number of times after 
the actuator has been addressed. One blink means air actuator, 2 = Gas or 
Gas/Oil, 3 = Oil, 4 = Aux1, and so on. This is also outlined in the parameter 
worksheet (Section 4-2).  A solid (non-blinking) LED on the actuator means 
that the actuator has power, but is not addressed. 

Note: Actuator positions are stated in degrees (0 to 90o), and the VSD is stated in percent (0 to 
100%)

The addressing of any actuator can be erased (un-addressed) by holding down the red 
button on that actuator for approximately 8-10 seconds, until a solid, non-blinking green 
LED occurs. The actuator must be connected to power and CanBus to do this. 

 If an actuator is not addressed, and has power (12VAC1 and / or 12VAC2 connected) the 
green LED will remain solid (non-blinking). Only 12 VAC (one wire) is necessary to light the 
green LED, but 24 VAC is necessary (both wires) to have the actuator operate properly. 

 If an actuator has been addressed, and has correct power (12VAC1 and 12VAC2), but one 
of the CanBus wires is disconnected, the LED will not light. The LED my blink for a couple 
of seconds, but then will go blank if the CanBus wiring is not correct. 
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Checking Actuator Operation 

After the actuators are addressed and the direction of rotation for each actuator is set, the actuator 
shaft can be coupled to the valve / damper that it will drive. 

The direction or rotation for each actuator can be viewed / adjusted under Parameters & Display > 
Actuators > DirectionRot.

Standard rotation – Clockwise (CW) when the actuator shaft is pointed away from you or 
Counterclockwise (CCW) rotation when the shaft it pointed directly at you. 

Reversed rotation – CCW when the when the actuator shaft is pointed away from you or CW 
rotation when the shaft is pointed directly at you. 

IMPORTANT:  Make absolutely certain that when the actuator is at 0 degrees the valve / damper 
that it is coupled to is in fact closed. The actuator position must be verified by 
reading the actuator position on the AZL5 display since this reading accounts for 
the programmed direction of rotation.  

Actuator positions can be viewed under: 

Params & Display > Ratio Control > Gas (Oil) Settings > CurveParams

Actuators should be coupled to valve / dampers with robust, near zero lash flexible couplings to 
avoid binding due to minor shaft misalignment but still retain highly accurate valve / damper 
positioning. 

After the actuators are properly coupled to the valve / damper that they are driving, they should be 
stroked through their normal range of operation to check for smooth operation.  

Actuators with the coupled valve / damper can be stroked through their range of operation under: 

Params & Display > Ratio Contro l > Gas (Oil) Settings > CurveParams 

The actuators can be stroked with the burner off. This can be done by entering a point (typically 
point 1) and moving the actuators up and down individually.  When finished verifying the stroke of 
the actuator, do not save the changes to the point. 

Note: Check rotation of ALL actuators BEFORE commissioning combustion curves. This includes 
the oil actuator BEFORE commissioning the combustion curves on gas. 

If the direction of rotation is changed for any actuator, ALL combustion curves (both fuels) 
MUST be deleted. 
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Setting Special Positions and Burner Light off 

After actuators are addressed and coupled, the special positions can be set. These must be set 
before attempting to light the burner. The special positions are: 

1) Home Position – sets the actuator positions when the LMV5 is in standby, Phase 12. 
2) Prepurge Position – sets the actuator positions for prepurge, other than fuel actuators. 
3) Ignition Position – sets the ignition position for actuators, can be different than low fire. 
4) Postpurge Position – sets the postpurge position for all actuators, including fuel actuators. 

Angular positions of all activated actuators and % for VSD are adjustable for each special position, 
except for the fuel actuator at the pre-purge position. The angular position of the fuel actuator 
remains unchanged from the home position during pre-purge. Please consult the parameter 
worksheet (section 4-2) for specific information about setting each one of these special positions. 
The service level password will be necessary to access these special positions. 

After the special positions are set, the burner can be lit-off. Please see below for the recommended 
light off procedure. 

The LMV5 can hold the burner in the pilot phase (Interval 1, phase 44) as well as a number of 
other phases with the “Program Stop” function.  See parameter worksheet under Params & Display 
> Ratio Control > ProgramStop

IMPORTANT: Before lighting off a new burner for the first time it is recommended to shut the 
main gas (oil) manual shutoff valve. Next, set the program stop to Phase 44 so 
that the pilot can be adjusted and made to burn properly when the LMV5 stops its 
sequence in Phase 44.  The air damper can also be adjusted when the LMV5 is 
stopped at ignition position in Phase 44.  

 After the pilot is tuned with the manual gas (oil) valve still shut, it is recommended 
to change the program stop to Phase 52.  The LMV5 will open the automatic main 
gas (oil) valves and remove the pilot according to the start-up timings that were 
set.  A flame failure should result. This procedure will verify that the main valves 
open when they should, and that the flame failure is recognized by the LMV5.

After the pilot is tuned and safety checks are done, the manual main gas (oil) valve can be opened 
and the program stop can be left at Phase 52. This program stop will hold the LMV5 at the ignition 
position and will enable the main fuel at the ignition position to be tuned the next time the LMV5 is 
started. Phase 52 program stop can also be used for boil-out if desired. 

Note: Once the program stop is deactivated, the LMV5 is released to modulate if a Fuel-Air Ratio 
Curve is defined. Typically, a fuel air ratio curve is not defined by the burner / boiler OEM, 
and the LMV5 will sit at ignition position until the fuel air ratio curve is set up. 

To remove the possibility that the LMV5 will modulate the burner on a fuel air ratio curve 
that was left in the LMV5, it is highly recommended that the LMV5 is put into manual load 
control. This is done by placing the LMV5 in “Burner ON” mode under: Manual Operation> 
Auto / Manual / Off and setting the load is set as low as possible under Manual Operation> 
SetLoad.  This must be done before the program stop is deactivated in order to stop 
possible unwanted modulation. 
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Fuel-Air Ratio Curves (Combustion Curves) 

On most new installations, the Fuel-Air ratio curves are not set by the burner OEM, and must be 
set at start-up. If this is the case, the LMV5 will automatically set Point 1 (low fire) to the ignition 
position that was previously set. Point 1 can be changed without changing the ignition position if a 
low fire different from ignition is desired. 

The Fuel-Air ratio curves are programmed by defining points for each actuator / VSD across the 
firing range of the burner. These points (a maximum of 15 from low to high fire) are connected in a 
“connect the dots” fashion to construct the Fuel-Air ratio curves. The following paragraphs outline a 
method to define these points. 

After selecting curve params on gas or curve params > curve settings on oil, select ‘Point’ by 
pressing Enter. The cursor will move below the word point. Select which point is to be adjusted by 
pressing the arrow keys. If no points exist, ‘XXXX’ will appear for the actuator positions.   

Press Enter on the point to be adjusted. The AZL5 will prompt to change or delete the point. Press 
Enter to change the point. The AZL5 will then prompt for followed or not-followed. If followed is 
selected the actuators will move real-time when the point is adjusted so that the results of the 
adjustment can be seen on a combustion analyzer. 

IMPORTANT:  Using not-followed is possible but not recommended for most situations since the 
actuators are not moved in real time, so the results of changing the point cannot 
be seen real time on a combustion analyzer. When followed is selected, a carat 
“>” is shown when the actuator / VSD is moving to the displayed position. A colon 
“:” is shown when the indicated position is reached.  

If the arrow key is pressed over to a point that is not defined yet (XXXX shown for the positions and 
load), pressing enter will put in values for the positions and load from the last point. The load / 
positions can then be adjusted for the new point by scrolling up or down with the arrows and 
pressing enter on the load / position to be adjusted. The cursor will move to the number, and the 
number can then be adjusted with the arrows, thus changing the position of an actuator / VSD. 

Pressing Esc will bring the cursor back to the left, off of the numbers. Pressing escape again, while 
off the numbers, will bring up a prompt to ask if the point is to be stored (press enter) or the 
changes canceled (press escape). If store is selected, the LMV5 will take a few seconds to store 
the point. A bar will rotate on the left hand side of the AZL5 display while the point is being stored. 

IMPORTANT: While the combustion curves are being set, the technician is solely responsible for 
maintaining safe combustion conditions for the burner since he / she is in direct 
control of the individual actuators. If an AZL5 arrow key is held down when 
adjusting an actuator position, the position will be changed at a progressively 
faster rate.
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Fuel-Air Ratio Curves (Combustion Curves) continued..

The ‘Load’ is the label used to designate the fuel input (firing rate) of the burner at any point. The 
‘Load’ number should be set based upon a fuel meter. If a fuel meter is unavailable, burner head 
pressures could be used to approximate fuel flow into the burner. A 10 to 1 turndown burner should 
have Point 1 set to 10% load, and Point (up to 15) set to 100% load. A spreadsheet is available to 
automatically calculate the numbers seen below for any given burner. 

Figure 4-1.11 Example of Typical Combustion Curves 

16 MM Btu/hr Gas Burner,  10 to 1 Turndown,  FGR,   Gas 1000 BTU /SCFH 
Point Gas SCFH Load % Gas Deg Air Deg Aux 1 Deg 

1 1600 10 7 10 30 
2 2909 18 11 15 37 
3 4218 26 14 18 40 
4 5527 35 17 25 41 
5 6836 43 22 29 45 
6 8145 51 27 36 48 
7 9455 59 33 44 45 
8 10764 67 40 52 40 
9 12073 75 48 63 35 

10 13382 84 56 72 31 
11 14691 92 65 79 27 
12 16000 100 73 85 20 

After a curve is set up, points can be added and subtracted to any location in the curve. The load 
that is selected for the additional point determines where it will be inserted. When the point is 
inserted, it will ‘bump’ the other point numbers over 1 number. For example if Point 5 is defined as 
43% load, and Point 6 is defined as 51% load, and an additional point is added at 48% load, Point 
5 will remain 43% load and Point 6 will now be 48% load. Point 7 will be 51 % load.

If points are deleted from an existing curve, the reverse of what was previously explained happens. 
Although not recommended, a curve could consist of two points. One point at low fire and one 
point at high fire.  The LMV5 would simply draw a line between the two points and that would be 
the combustion ‘curve’.  

Typically at least 10 points are defined from low to high fire, and each point is set at optimum 
combustion.  If O2 trim is being used, at least 10 points must be set for proper O2 trim functionality.  
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Load Controller

The LMV51.140 and LMV52 are equipped with an internal load controller.  The load controller’s 
primary purpose is to read a temperature or pressure sensor, compare the pressure or temperature 
value (known as the Process Variable PV) to the current setpoint, and control the burner load 
accordingly. Many different types and ranges of sensors can be wired (Section 3-3) and scaled 
(Section 4-2) to cover most temperature and pressure applications.  The load controller also has a 
Cold Start function so that it can hold the burner at low fire, or slowly step the firing rate until a 
temperature or pressure is reached that completely releases the burner to modulate. 

The load controller can be operated in six different modes, mode 1 having two different variations.  
Figure 4-1.12 details the different modes of the load controller, and what action is taken when a dry 
contact is closed between X62.1 and X62.2. 

Note:  If desired, Terminal X5-03.01 can be deactivated, in effect deactivating the local on/off 
switch on the burner. This can be done under parameter InputController. See Section 4-2. 

Figure 4-1.12 Operating modes of the LMV51.140… and LMV52… Load controller.

Mode Label Description Typical Usage Setpoint 
Upon X62.1 

- X62.2 
Closure

1A ExtLC X5-03 External Load Control, 
Floating / Bumping 

When using a RWF 40 
as the external load 
controller, or “toggle 
switch” low fire hold. 

N/A
Change to 
Mode 2, 

Setpoint W1 

1B ExtLC X5-03 External Load Control,
Staged Oil 

Externally controlled  
2 or 3 stage oil. N/A

Change to 
Mode 2, 

Setpoint W1 

2* IntLC 

Internal Load Control,  
Temp. or Press,

sensor connected to 
LMV5…

Internal Load control 
with a Local setpoint. 

(Set through AZL) 
W1 / W2 

Remains in 
Mode 2, 

Change to W2 
setpoint. 

3 Int LC bus 

Internal Load Control,  
Temp. or Press,

sensor connected to 
LMV5…

Internal Load control 
with a remote setpoint 

via ModBUS. 
W3

4 Int LC X62 

Internal Load Control,  
Temp. or Press,

sensor connected to 
LMV5…

Internal Load control 
with a remote setpoint 
via analog input X62 

Remote
Setpoint

5* ExtLC X62 
External Load Control,

analog signal  
connected to X62 

Remote Modulation 
control

via analog signal 
N/A

6 ExtLC Bus External Load Control
via ModBUS 

Remote Modulation 
control

via ModBUS 
N/A

Change to 
Mode 2, 

Setpoint W1 

* Bumpless transfer (LMV5 will not cycle off) is possible, from Mode 5 to Mode 2,  
   or from Mode 2 to Mode 5. 
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Cold Start (Thermal Shock Protection)

All LMV5 which are equipped with a load controller have a built in cold start function.  
See parameter worksheet under Params & Display > Load Controller  > Cold Start  for specific 
details. The cold start feature requires that the temperature or pressure of the boiler is measured 
by a sensor connected to the LMV5, and that load control is being operated in Mode 2, 3 or 4.  

For a hot water boiler (temperature based modulation) the same temperature sensor that is used 
for modulation must be used for the cold start feature. For a steam boiler (pressure based 
modulation) the pressure sensor used for modulation can also be used for cold start or an 
additional temperature sensor can be added. Temperature sensors are generally recommended 
since pressure does not always represent temperature in a steam boiler, especially when a steam 
boiler is warming up. The paragraphs below will only mention temperature based cold start, but the 
same ideas also apply to pressure based cold start. 

The cold start feature can be set-up to warm the boiler in 4 different ways: 

1. Low - fire hold  
The LMV5 will be held at low fire until the threshold off temperature is reached,  
and then the LMV5 will be released to modulate.  

 This “hold” will re-engage when the temperature falls below the threshold on value.  
ThresholdOn and ThresholdOff must be set to the desired temperatures.
StageLoad must be set to 0. 

2. Temperature based stepping start   
The LMV5 will be held at low fire until a certain temperature change is detected,  
and then a step up in burner output (load) will be taken.  
This will repeat until the threshold off temperature is reached.  
ThresholdOn and ThresholdOFF must be set and StageLoad must be set to a value greater 
than 0, since the step-up in load is determined by this parameter.  
StageSetp_Mod must also be set to determine how much temperature change triggers a 
step-up in load.  
MaxTmeMod should be set to a high number (30 min) so that it has no effect. 

3. Time based stepping start  
The LMV5 will be held at low fire until a certain time elapses, and then a step-up in load will 
be taken.  This continues until the ThresholdOFF value is reached. 
As the other two methods, ThresholdON, ThresholdOFF, and StageLoad must be set.
However, now StageSetp_Mod is set to a high number (80%) so that it has no effect and,  
MaxTmeMod is set to determine how much time should elapse before the next load step is 
triggered.

4. Temperature / Time based stepping start 
This is similar to method 2, however,  
now MaxTmeMod is set to have an effect (10 minutes for example).  
When this is done, the maximum time that a step-up in load will take is 10 minutes, 
regardless of the temperature change.
If the temperature change defined by StageSetp_Mod happens before the 10 minutes 
elapses, then the temperature change will trigger the step-up in load.

When this mode is used, time usually triggers the load steps at the start of boiler warming 
and temperature change usually triggers the load steps closer to the ThresholdOff
temperature. This is due to the more rapid rise in boiler temperature at higher firing rates.
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Time Based Stepping Start 

0
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350

0 10 20 30 40 50 60 70

Time (min)

T
em

p
 (

F
)

0

10

20

30

40

50

60

70

80

90

100

%
 L

o
ad

TEMP
LOAD

ThresholdON = 50% = 150 F
(Cold Start Engages < 150 F)

ThresholdOFF = 80% =  240F
(Cold Start Disengages > 240F

Setpoint = 300 F

StageLoad = 5%
MaxTmeMod
= 10 min

Release to 
Modulate

Figure 4-1.13 Example of a Time Based Cold Start Set-up

Parameter % Value Notes 

Boiler Setpoint or Setp Add Sensor n/a 300o F Current setpoint 

ThresholdON (% of current setpoint) 50 150o F 
Measured temperature 
must go below ThresholdON
to engage Cold Start. 

ThresholdOFF (% of current setpoint) 80 240o F Cold Start will not disengage 
until ThesholdOFF is met. 

StageSetp_Mod (% of current setpoint) 10 20o F 
Defines necessary temperature 
change required to trigger a load 
step. (not used in graph below) 

StageLoad 5 n/a Determines the size of the load 
step.

MaxTmeMod n/a 10 min Determines max time per load step.
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Special Features 

In addition to the capabilities mentioned above, the LMV5 also has many special settings that are 
very useful in some situations. These special settings are detailed in the next section, section 4-2.  
This section details the special settings (parameters) that are used most frequently. These are: 

NumFuelActuators Permits the LMV5 to run dual fuel with a single actuator.  

MinTimeStartRel Permits the LMV5 to hold in phase 21 for a specified period of time.
Since the blower is energized in phase 22.
This can be used as a delay to let stack and/or fresh air dampers open. 

PressReacTime  Allows the LMV5 to disregard the high and low gas / oil pressure switches for a 
settable time period after the main gas / oil valves open.  
This is used with automatic reset pressure switches so that pressure spikes 
due to the main valves opening will be ignored.
This also allows for a reduced delta between switch setpoints and normal 
operating pressures.  
This time can also be reduced to 0.2 seconds, deactivating the feature. 

AfterburnTme Permits the LMV5 to ignore a flame signal for a settable period of time after 
the main fuel valves close.
This setting is useful for oil nozzles that are purged with steam or air after the 
main fuel valves close. 

NormDirectStart Permits the LMV5 to go from post-purge directly into prepurge without turning 
the blower off.
The blower air pressure switch is checked by using a 3-way solenoid valve. 

StartReleaseGas On a LMV52, configures terminal X7-03.02 as a start release for gas, CPI gas 
(closed position indication) CPI oil, or CPI gas + CPI oil.

PS-VP/CPI On a LMV51/52, configures terminal X9-03.02. For a LMV51, options are PS-
VP (Pressure Switch Valve Proving) or CPI gas.   
Options for a LMV52 are PS-VP, CPI gas, CPI oil, or CPI gas + CPI oil.  

ValveProvingType Enables gas valve proving on start-up or shutdown or both.   
This type of testing ensures that the gas valves are closed, and that the 
valve’s seats are in good condition. 

ProgramStop Stops the LMV5 at a particular phase in the start-up or shutdown sequence. 
This is particularly useful when set to phase 44 for tuning the pilot. 

FGR-Mode On an LMV52, enables only the Aux 3 actuator to be held from modulating 
until a certain temperature or time after light off is met.
This is usually used to delay the use of FGR until a time or until a stack 
temperature is met. 
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  O

 =
 O

E
M

S
 =

 S
er

vi
ce

A
irP

re
ss

ur
eT

es
t

E
na

bl
es

 o
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, d
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t b
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. D
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P
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, d
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f c
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f c
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 b
e 

w
ire

d 
to

 th
is

 te
rm

in
al

 o
n 

a 
LM

V
51

. 
A

n
 L

M
V

52
 o

pt
io

ns
 a

re
 P

S
-V

P
, C

P
I o
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 c
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f c
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 D
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 D
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/ C
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 c
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 m
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at
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 b
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 p

ha
se

 w
he

n 
th

e 
fa

n 
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 r
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 c
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 c
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 p
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t f
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at
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 b
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P
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. D
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en
 e

ith
er

 a
 

st
ar

tb
lo

ck
 o

r 
a 

lo
ck

ou
t w

ill
 o

cc
ur

, d
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h
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o 

th
at

 a
 "

no
rm

al
" 

fla
m

e 
ca

n 
be

 d
is

pl
ay

ed
 a

s 
10

0%
 fl

am
e 

si
gn

al
 o

n 
th

e 
O

pe
ra

tio
na

lS
ta

t s
cr

ee
n.

 If
 a

 8
2.

3%
 fl

am
e 

is
 p

re
se

nt
 a

nd
 th

e 
fla

m
e 

st
an

da
riz

at
io

n 
is

 p
er

fo
rm

ed
, w

ha
t w

as
 

di
sp

la
ye

d 
as

 8
2.

3%
 is

 n
ow

 d
is

pl
ay

ed
 a

s 
10

0%

It 
do

es
 n

ot
 a

ct
ua

lly
 a

ffe
ct

 w
he

n,
 th

e 
LM

V
 w

ill
 lo

ck
ou

t d
ue

 to
 a

 p
oo

r 
fla

m
e 

si
gn

al
. 

T
hi

s 
re

-d
at

um
 o

pe
ra

tio
n 

sh
ou

ld
 b

e 
pe

rf
or

m
ed

 w
he

n 
a 

st
ab

le
, n

or
m

al
 fl

am
e 

ex
is

ts
 a

t t
he

 b
ur

ne
r.

 

N
or

m
al

ly
 th

is
 v

al
ue

 d
oe

s 
no

t n
ee

d 
to

 b
e 

ad
ju

st
ed

.

S
ta

nd
ar

dF
ac

to
r

C
an

 b
e 

vi
ew

ed
 to

 s
ee

 w
ha

t r
aw

 fl
am

e 
si

gn
al

 w
ill

 r
es

ul
t i

n 
10

0%
 fl

am
e,

 
be

in
g 

di
sp

la
ye

d 
on

 th
e 

'O
pe

ra
tio

na
lS

ta
t' 

sc
re

en
.  

If 
th

e 
fla

m
e 

si
gn

al
 is

 n
ot

 s
ta

na
nd

ar
di

ze
d,

 X
X

X
X

 %
 w

ill
 b

e 
di

sp
la

ye
d 

in
di

ca
tin

g 
th

at
 th

e 
ra

w
 s

ig
na

l i
s 

th
e 

di
sp

la
ye

d 
si

gn
al

.

T
he

 L
M

V
 w

ill
 lo

ck
 o

ut
 o

n 
lo

w
 fl

am
e 

si
gn

al
 a

t a
bo

ut
 1

6%
 r

aw
 fl

am
e 

si
gn

al
. S

ta
nd

ar
di

za
tio

n 
do

es
 n

ot
 a

ffe
ct

 th
e 

lo
ck

ou
t p

oi
nt

.

F
la

m
eS

ig
 Q

R
I_

B

T
hi

s 
ca

n 
be

 v
ie

w
ed

 to
 s

ee
 w

ha
t r

aw
 fl

am
e 

si
gn

al
 (

in
 %

) 
is

 b
ei

ng
 s

en
t t

o 
th

e 
LM

V
 

by
 th

e 
fla

m
e 

sc
an

ne
r.

  T
hi

s 
pa

ra
m

et
er

 o
nl

y 
ex

is
ts

 o
n 

th
e 

LM
V

52
.

T
he

 L
M

V
 w

ill
 a

la
rm

 w
he

n 
th

is
 v

al
ue

 is
 le

ss
 th

an
 a

bo
ut

 1
6%

. 
T

hi
s 

si
gn

al
 r

ef
er

s 
to

 IN
P

U
T

 te
rm

in
al

s 
X

10
-0

1.
01

 o
r 

(X
10

-0
2.

02
)

N
ot

 a
dj

us
ta

bl
e.

F
la

m
eS

ig
IO

N

T
hi

s 
ca

n 
be

 v
ie

w
ed

 to
 s

ee
 w

ha
t r

aw
 fl

am
e 

si
gn

al
 (

in
 %

) 
is

 b
ei

ng
 s

en
t t

o 
th

e 
LM

V
 b

y 
th

e 
io

ni
za

tio
n 

pr
ob

e 
(f

la
m

e 
ro

d)
 o

r 
U

V
 s

en
so

r 
on

 te
rm

in
al

 X
10

-0
3.

01
.  

T
hi

s 
pa

ra
m

et
er

 o
nl

y 
ex

is
ts

 o
n 

th
e 

LM
V

52
.

T
he

 L
M

V
 w

ill
 a

la
rm

 w
he

n 
th

is
 v

al
ue

 is
 le

ss
 th

an
 a

bo
ut

 1
6%

.
N

ot
 a

dj
us

ta
bl

e.

40
-7

0

P
ar

am
s 

&
 D

is
p

la
y>

B
ur

ne
rC

on
tr

ol
>

C
on

fig
ur

at
io

n>
C

on
fig

 F
la

m
eD
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>

F
la

m
eS
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na

l

A
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er

Level

D
es

cr
ip

ti
o

n
s 

/ N
o

te
s

Phase

LMV51

LMV52

U
 =

 U
se

r 
   

   
  O

 =
 O

E
M

S
 =

 S
er

vi
ce

S
en

sE
xt

ra
nl

G
as

F
or

 th
e 

LM
V

52
, t

hi
s 

de
fin

es
 h

ow
 th

e 
co

m
bu

st
io

n 
ch

am
be

r 
w

ill
 b

e 
su

pe
rv

is
ed

 d
ur

in
g 

th
e 

pe
rio

d 
w

he
n 

th
e 

fu
el

 
va

lv
es

 a
re

 c
lo

se
d 

(g
as

 fi
rin

g)
.  

D
ef

 / 
T

yp
 =

 1
 s

en
so

r.
T

he
 c

ho
ic

es
 fo

r 
su

pe
rv

is
io

n 
du

rin
g 

th
is

 p
ha

se
 a

re
 a

s 
fo

llo
w

s:
 

1)
 1

 s
en

so
r

E
ith

er
 a

 fl
am

e 
ro

d 
(I

O
N

) 
or

 s
ca

nn
er

 c
an

 b
e 

co
nn

ec
te

d 
an

d 
us

ed
.

   
   

   
   

   
   

   
   

   
   

B
ot

h 
ca

nn
ot

 b
e 

co
nn

ec
te

d.
 

2)
 Q

R
I_

B
 / 

IO
N

   
  B

ot
h 

se
ns

or
s 

ca
n 

be
 c

on
ne

ct
ed

. 
   

   
   

   
   

   
   

   
   

   
A

 fl
am

e 
si

gn
al

 o
n 

ei
th

er
 w

ill
 c

au
se

 a
 s

ig
na

l t
o 

be
 r

eg
is

te
re

d.
 

3)
 Q

R
I_

B
 &

 / 
IO

N
  B

ot
h 

se
ns

or
s 

ca
n 

be
 c

on
ne

ct
ed

. 
   

   
   

   
   

   
   

   
   

   
F

la
m

e 
m

us
t b

e 
de

te
ct

ed
 b

y 
Q

R
I_

B
 a

nd
 n

ot
 IO

N
. 

4)
 Q

R
I_

B
   

   
   

   
  B

ot
h 

se
ns

or
s 

ca
n 

be
 c

on
ne

ct
ed

. O
nl

y 
Q

R
I_

B
 is

 u
se

d.
 

5)
 IO

N
 &

/ Q
R

I_
B

   
B

ot
h 

se
ns

or
s 

ca
n 

be
 c

on
ne

ct
ed

. 
   

   
   

   
   

   
   

   
   

   
F

la
m

e 
m

us
t b

e 
de

te
ct

ed
 b

y 
IO

N
 a

nd
 n

ot
 Q

R
I_

B
. 

6)
 IO

N
   

   
   

   
   

   
 B

ot
h 

se
ns

or
s 

ca
n 

be
 c

on
ne

ct
ed

. O
nl

y 
IO

N
 is

 u
se

d.

10
-3

8,
72

-8
3

S
en

sP
ilo

tP
hG

as

F
or

 th
e 

LM
V

52
, t

hi
s 

de
fin

es
 h

ow
 th

e 
pi

lo
t f

or
 g

as
 fi

rin
g 

is
 s

up
er

vi
se

d.
 O

pt
io

ns
 1

 th
ru

 6
 a

s 
de

sc
rib

ed
 in

 
pa

ra
m

et
er

 S
en

E
xt

ra
nl

G
as

 a
ls

o 
ap

pl
y 

to
 th

is
 p

ar
am

et
er

.  
A

dd
iti

on
al

ly
, t

he
re

 is
 o

ne
 a

dd
iti

on
al

 o
pt

io
n 

ad
de

d 
fo

r 
th

is
 p

ar
am

et
er

. T
hi

s 
op

tio
n 

is
 7

)
Q

R
I_

B
 a

n
d

 IO
N

 B
ot

h 
se

ns
or

s 
ca

n 
be

 c
on

ne
ct

ed
. B

ot
h 

se
ns

or
s 

m
us

t d
et

ec
t 

a 
fla

m
e 

at
 th

e 
sa

m
e 

tim
e 

or
 a

 fl
am

e 
fa

ilu
re

 w
ill

 o
cc

ur
. D

ef
 =

 1
 S

en
so

r

40
-4

4

S
en

sO
pe

rP
hG

as
F

or
 th

e 
LM

V
52

, t
hi

s 
de

fin
es

 h
ow

 th
e 

m
ai

n 
fla

m
e 

fo
r 

ga
s 

fir
in

g 
is

 s
up

er
vi

se
d.

 O
pt

io
ns

 1
 th

ru
 7

 a
s 

de
sc

rib
ed

 in
 

pa
ra

m
et

er
 S

en
sE

xt
ra

nl
G

as
 a

nd
 S

en
sP

ilo
tP

hG
as

 a
ls

o 
ap

pl
y 

to
 th

is
 p

ar
am

et
er

. D
ef

 =
 1

 S
en

so
r

60
-6

2

S
en

sE
xt

ra
nl

O
il

F
or

 th
e 

LM
V

52
, t

hi
s 

de
fin

es
 h

ow
 th

e 
co

m
bu

st
io

n 
ch

am
be

r 
w

ill
 b

e 
su

pe
rv

is
ed

 d
ur

in
g 

th
e 

pe
rio

d 
w

he
n 

th
e 

fu
el

 
va

lv
es

 a
re

 c
lo

se
d.

 (
oi

l f
iri

ng
) 

O
pt

io
ns

 1
 th

ru
 6

 a
s 

de
sc

rib
ed

 in
 p

ar
am

et
er

 S
en

sE
xt

ra
nl

G
as

 a
pp

ly
 to

 th
is

 p
ar

am
et

er
. D

ef
 =

1 
S

en
so

r

10
-3

8,
72

-7
9

 S
en

sP
ilo

tP
hO

il

F
or

 th
e 

LM
V

52
, t

hi
s 

de
fin

es
 h

ow
 th

e 
pi

lo
t f

or
 o

il 
fir

in
g 

is
 s

up
er

vi
se

d.
 O

pt
io

ns
 1

 th
ru

 6
 a

s 
de

sc
rib

ed
 in

 
pa

ra
m

et
er

 S
en

E
xt

ra
nl

G
as

 a
ls

o 
ap

pl
y 

to
 th

is
 p

ar
am

et
er

.  
A

dd
iti

on
al

ly
, t

he
re

 is
 o

ne
 a

dd
iti

on
al

 o
pt

io
n 

ad
de

d 
fo

r 
th

is
 p

ar
am

et
er

. T
hi

s 
op

tio
n 

is
 7

)
Q

R
I_

B
 a

n
d

 IO
N

 B
ot

h 
se

ns
or

s 
ca

n 
be

 c
on

ne
ct

ed
. B

ot
h 

se
ns

or
s 

m
us

t d
et

ec
t 

a 
fla

m
e 

at
 th

e 
sa

m
e 

tim
e 

or
 a

 fl
am

e 
fa

ilu
re

 w
ill

 o
cc

ur
. D

ef
 =

 1
 S

en
so

r

40
-4

4

S
en

sO
pe

rP
hO

il
F

or
 th

e 
LM

V
52

, t
hi

s 
de

fin
es

 h
ow

 th
e 

m
ai

n 
fla

m
e 

fo
r 

oi
l f

iri
ng

 is
 s

up
er

vi
se

d.
 O

pt
io

ns
 1

 th
ru

 7
 a

s 
de

sc
rib

ed
 in

 
pa

ra
m

et
er

 S
en

sE
xt

ra
nl

G
as

 a
nd

 S
en

sP
ilo

tP
hG

as
 a

ls
o 

ap
pl

y 
to

 th
is

 p
ar

am
et

er
. D

ef
 =

 1
 S

en
so

r
60

-6
2

P
ar

am
s 

&
 D

is
p

la
y>

B
ur

ne
rC

on
tr

ol
>

C
on

fig
ur

at
io

n>
C

on
fig

 F
la

m
eD

et

O
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D
es
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ti
o

n
s 
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o

te
s

Phase

LMV51

LMV52

U
 =

 U
se

r 
   

   
  O

 =
 O

E
M

S
 =

 S
er

vi
ce

Lo
ss

O
fF

la
m

e
O

S
et

s 
th

e 
nu

m
er

 o
f r

ec
yc

le
s 

in
 th

e 
ev

en
t o

f a
 fl

am
e 

fa
ilu

re
. R

an
ge

 =
 1

 o
r 

2.
 D

ef
 / 

T
yp

 =
 1

60
-6

2

H
ea

vy
O

il
S

et
s 

ho
w

 m
an

y 
tim

es
 th

e 
LM

V
 w

ill
 a

tte
m

pt
 to

 p
ro

ce
ed

 p
as

t P
ha

se
 2

1 
if 

a 
st

ar
t r

el
ea

se
 fo

r 
he

av
y 

oi
l i

s 
no

t m
et

. 
A

fte
r 

th
is

 n
um

be
r 

if 
tr

ie
s,

 a
 lo

ck
ou

t w
ill

 o
cc

ur
. R

an
ge

 =
 1

 to
 1

6 
 D

ef
 / 

T
yp

 =
 1

< 
21

S
ta

rt
R

el
ea

se
S

et
s 

ho
w

 m
an

y 
tim

es
 th

e 
LM

V
 w

ill
 a

tte
m

pt
 to

 p
ro

ce
ed

 p
as

t P
ha

se
 2

1 
if 

a 
ge

ne
ra

l s
ta

rt
 r

el
ea

se
 is

 n
ot

 m
et

, 
su

ch
 a

s 
a 

fr
es

h 
ai

r 
da

m
pe

r 
or

 lo
w

 g
as

 p
re

ss
ur

e 
on

 IN
P

U
T

 te
rm

in
al

X
9-

03
.0

4.
  A

fte
r 

th
is

 n
um

be
r 

if 
tr

ie
s,

 a
 lo

ck
ou

t w
ill

 o
cc

ur
. R

an
ge

 =
 1

 to
 1

6 
 D

ef
 / 

T
yp

 =
 1

< 
21

S
af

et
yL

oo
p

T
hi

s 
pa

ra
m

et
er

 s
ho

ul
d 

al
w

ay
s 

be
 s

et
 to

 1
. D

ef
 =

 1
A

ll

V
al

ve
P

ro
vi

ng
T

yp
e

T
hi

s 
de

te
rm

in
es

 if
 g

as
 v

al
ve

 p
ro

vi
ng

 (
le

ak
 te

st
in

g)
 w

ill
 b

e 
pe

rf
or

m
ed

.  
G

as
 v

al
ve

 p
ro

vi
ng

 c
an

 b
e 

pe
rf

or
m

ed
 o

n 
st

ar
t-

up
, s

hu
td

ow
n,

 o
r 

bo
th

.  
If 

"N
o 

V
P

" 
is

 s
el

ec
te

d,
 v

al
ve

 p
ro

vi
ng

 w
ill

 n
ot

 b
e 

pe
rf

or
m

ed
. 

R
an

ge
 =

 V
P

 s
hu

td
ow

n,
 V

P
 S

ta
rt

up
, N

o 
V

P
, V

P
 S

tu
p/

sh
d,

   
D

ef
 / 

T
yp

 =
 N

o 
V

P

C
on

fig
_P

M
-V

P
/C

P
I

IN
P

U
T

 X
9-

03
.0

2 
ha

s 
m

ul
tip

le
 fu

nc
tio

ns
, d

ep
en

di
ng

 u
po

n 
ho

w
 th

is
 p

ar
am

et
er

 is
 s

et
. O

n 
a 

LM
V

51
 it

 c
an

 b
e 

se
t 

fo
r 

ei
th

er
 C

P
I (

pr
oo

f o
f c

lo
su

re
) 

fo
r 

g
as

 o
r 

P
S

-V
P

, w
hi

ch
 is

 a
 p

re
ss

ur
e 

sw
itc

h 
fo

r 
ga

s 
va

lv
e 

pr
ov

in
g.

O
il 

pr
oo

f 
of

 c
lo

su
re

 s
w

itc
he

s 
ar

e 
no

t i
nt

en
de

d 
to

 b
e 

w
ire

d 
to

 th
is

 te
rm

in
al

 o
n 

a 
LM

V
51

. O
n 

a 
LM

V
52

, o
pt

io
ns

 a
re

 P
S

-
V

P
, C

P
I o

il,
 C

P
I g

as
, o

r 
C

P
I g

as
 a

nd
 o

il.
 U

su
al

ly
 c

o
n

fi
g

u
re

d
 f

o
r 

C
P

I (
p

ro
o

f 
o

f 
cl

o
su

re
) 

o
n

 g
as

 v
al

ve
s.

A
cc

es
s 

to
 th

is
 s

am
e 

pa
ra

m
et

er
 is

 a
ls

o 
av

ai
la

bl
e 

un
de

r 
: P

ar
am

s 
&

 D
is

pl
ay

> 
B

ur
ne

rC
on

tr
ol

> 
C

on
fig

ur
at

io
n>

 
C

on
fig

In
/O

ut
pu

t>
 P

S
-V

P
/C

P
I.

V
P

_E
va

cT
m

e

If 
va

lv
e 

pr
ov

in
g 

is
 a

ct
iv

at
ed

, t
hi

s 
sp

ec
ifi

es
 th

e 
tim

e 
th

at
 th

e 
do

w
ns

tr
ea

m
 v

al
ve

 (
V

2)
 is

 e
ne

rg
iz

ed
,  

O
U

T
P

U
T

 X
9 -

01
.0

3.
T

hi
s 

w
ill

 e
va

cu
at

e 
an

y 
ga

s 
th

at
 m

ig
ht

 e
xi

st
 b

et
w

ee
n 

th
e 

ga
s 

va
lv

es
.  

  N
ot

e:
 If

 g
as

 v
al

ve
 p

ro
vi

ng
 is

 
us

ed
, o

pe
ni

ng
 ti

m
es

 o
f t

he
 g

as
 v

al
ve

s 
m

us
t b

e 
le

ss
 th

an
 th

e 
m

ax
im

um
 v

al
ue

 fo
r 

th
is

 p
ar

am
et

er
.  

 R
an

ge
 =

 
0.

2 
to

 1
0 

se
c 

D
ef

 / 
T

yp
 =

 3
 s

ec

80

V
P

_T
m

eA
tm

P
re

ss

If 
va

lv
e 

pr
ov

in
g 

is
 e

na
bl

ed
, t

hi
s 

is
 th

e 
tim

e 
th

at
 b

ot
h 

th
e 

up
st

re
am

 a
nd

 d
ow

ns
tr

ea
m

 v
al

ve
s 

ar
e 

cl
os

ed
.  

If 
th

e 
pr

es
su

re
 r

is
es

 b
et

w
ee

n 
th

e 
va

lv
es

 d
ur

in
g 

th
is

 p
er

io
d 

(e
no

ug
h 

to
 o

pe
n 

th
e 

N
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. p
re
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ur

e 
sw

itc
h)

, t
he

n 
th

e 
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st
re
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 v

al
ve
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 le

ak
in

g 
an

d 
th

e 
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V
 w

ill
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ck
ou

t. 
A
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ng

er
 ti

m
e 

pe
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d 
w

ill
 p
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 m
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ns
iti
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 D
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e 
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e 
th
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 th

e 
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st
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 v

al
ve
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V
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 e
ne
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iz

ed
 (

O
U

T
P

U
T

X
9.
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.0

4)
. T
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s 

w
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ll 

th
e 

vo
lu

m
e 

be
tw

ee
n 

th
e 

m
ai

n 
ga

s 
va

lv
es

 to
 li

ne
 p

re
ss

ur
e.

 N
ot

e:
 If

 g
as

 v
al

ve
 p

ro
vi

ng
 is

 
to

 b
e 

us
ed

, o
pe

ni
ng

 ti
m

es
 o

f t
he

 g
as

 v
al

ve
s 

m
us

t b
e 

le
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 th
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 th
e 

m
ax

im
um

 v
al

ue
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r 
th

is
 p

ar
am

et
er

. R
an

ge
 

= 
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2 
to

 1
0 

se
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 D
ef

 / 
T
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 =
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 s
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82

V
P
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m

e_
G
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P
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If 
va

lv
e 

pr
ov

in
g 

is
 e
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ed
, t
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s 
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 th

e 
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e 
th

at
 b

ot
h 

th
e 
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re
am

 a
nd

 d
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ea
m
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ve
s 

ar
e 
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os

ed
.  

If 
th

e 
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su

re
 fa

lls
 b

et
w

ee
n 

th
e 

va
lv

es
 d

ur
in

g 
th

is
 p

er
io

d 
(e

no
ug

h 
to

 c
lo

se
 th

e 
N

.C
.  

pr
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su
re

 s
w

itc
h)

, t
he

n 
th

e 
do

w
ns

tr
ea

m
 v

al
ve

 is
 le

ak
in

g 
an

d 
th

e 
LM

V
 w

ill
 lo

ck
ou

t. 
A

 lo
ng

er
 ti

m
e 

pe
rio

d 
w

ill
 p

ro
du

ce
 a

 m
or

e 
se
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ve
 te

st
. 

R
an
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 =
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3 
se

c,
 D
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P
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at
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P
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 D
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A
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P
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du
ct
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er

si
on
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en

tif
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at
io

n.
P

ro
du

ct
io

nD
at

e 
D

at
e 

LM
V

 u
ni

t w
as

 p
ro

du
ce

d.
S

er
ia

lN
um

be
r 

S
er

ia
l n

um
be

r 
of

 u
ni

t.
P

ar
am

S
et

 C
od

e 
P

ar
am

et
er

 s
et

 c
od

e.
P

ar
am

S
et

 V
er

s 
V

er
si

on
 (

re
vi

si
on

) 
of

 th
e 

ta
gg

ed
pa

ra
m

et
er

 s
et

.

P
ar

am
s 

&
 D

is
p

la
y>

B
ur

ne
r 

C
on

tr
ol

S
W

 V
er

si
on

 
LM

V
 s

of
tw

ar
e 

ve
rs

io
n.

S
et

s 
th

e 
pr

ep
ur

ge
 p

os
iti

on
 o

f t
he

 V
S

D
. 

R
an

ge
 =

 1
0 

to
 1

00
%

  D
ef

 =
 1

00
%

 T
yp

 =
 A

t l
ea

st
 6

0%
.

S
et

s 
th

e 
pr

ep
ur

ge
 p

os
iti

on
 o

f t
he

 a
ux

1 
ac

tu
at

or
.

R
an

ge
 =

 0
º 

- 
90

º 
D

ef
 =

 9
0º

 T
yp

 =
 a

t l
ea

st
 2

º 
fr

om
 v

al
ve

 / 
da

m
pe

r 
m

ec
ha

ni
ca

l s
to

ps
.

S
et

s 
th

e 
ho

m
e 

po
si

tio
n 

of
 th

e 
au

x2
 a

ct
ua

to
r.

 E
ac

h 
fu

el
 c

an
 h

av
e 

its
 o

w
n 

se
tti

ng
. 

R
an

ge
 =

 0
º 

- 
90

º,
 D

ef
 =

 0
º 

T
yp

 =
 2

º 
fr

om
 v

al
ve

 / 
da

m
pe

r 
m

ec
ha

ni
ca

l s
to

p.

P
re

pu
rg

eP
os

A
ux

1

P
re

pu
rg

eP
os

V
S

D

S
et

s 
th

e 
pr

ep
ur

ge
 p

os
iti

on
 o

f t
he

 a
ux

2 
ac

tu
at

or
.

R
an

ge
 =

 0
º 

- 
90

º 
D

ef
 =

 9
0º

 T
yp

 =
 a

t l
ea

st
 2

º 
fr

om
 v

al
ve

 / 
da

m
pe

r 
m

ec
ha

ni
ca

l s
to

ps
.

H
om

eP
os

V
S

D

H
om

eP
os

A
ux

3

H
om

eP
os

A
ir

H
om

eP
os

G
as

 o
r

H
om

eP
os

O
il

P
ar

am
s 

&
 D

is
p

la
y>

B
ur

ne
r 

C
on

tr
ol

>
P

ro
du

ct
 ID

 

10
-1

2

U S

S
et

s 
th

e 
pr

ep
ur

ge
 p

os
iti

on
 o

f t
he

 a
ux

3 
ac

tu
at

or
.

R
an

ge
 =

 0
º 

- 
90

º 
D

ef
 =

 9
0º

 T
yp

 =
 a

t l
ea

st
 2

º 
fr

om
 v

al
ve

 / 
da

m
pe

r 
m

ec
ha

ni
ca

l s
to

ps
.
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S
et

s 
th

e 
pr

ep
ur

ge
 p

os
iti

on
 o

f t
he

 a
ir 

ac
tu

at
or

.
R

an
ge

 =
 0

º 
- 

90
º 

D
ef

 =
 9

0º
 T

yp
 =

 6
0º

 to
 8

5º
.

S
et

s 
th

e 
ho

m
e 

po
si

tio
n 

of
 th

e 
au

x1
 a

ct
ua

to
r.

 E
ac

h 
fu

el
 c

an
 h

av
e 

its
 o

w
n 

se
tti

ng
. 

R
an

ge
 =

 0
º 

- 
90

º,
 D

ef
 =

 0
º 

T
yp

 =
 2

º 
fr

om
 v

al
ve

 / 
da

m
pe

r 
m

ec
ha

ni
ca

l s
to

p.

S
et

s 
th

e 
ho

m
e 

po
si

tio
n 

of
 th

e 
au

x3
 a

ct
ua

to
r.

 E
ac

h 
fu

el
 c

an
 h

av
e 

its
 o

w
n 

se
tti

ng
. 

R
an

ge
 =

 0
º 

- 
90

º,
 D

ef
 =

 0
º 

T
yp

 =
 2

º 
fr

om
 v

al
ve

 / 
da

m
pe

r 
m

ec
ha

ni
ca

l s
to

p.

S
et

s 
th

e 
ho

m
e 

po
si

tio
n 

of
 th

e 
V

S
D

. E
ac

h 
fu

el
 c

an
 h

av
e 

its
 o

w
n 

se
tti

ng
. 

R
an

ge
 =

 0
 to

 1
00
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, D

ef
 =

 0
 T

yp
 =

 0

S
et

s 
th

e 
ho

m
e 

po
si

tio
n 

of
 th

e 
fu

el
 a

ct
ua

to
r(

s)
. T

he
 fu

el
 a

ct
ua

to
r(

s)
 w

ill
 a

ls
o 

st
ay

 in
 th

is
 p

os
iti

on
 d

ur
in

g 
pr

ep
ur

ge
. E

ac
h 

fu
el

 c
an

 h
av

e 
its

 o
w

n 
se

tti
ng

. 
R

an
ge

 =
 0

º 
- 

90
º,

 D
ef

 =
  0

º.
 T

yp
 =
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º 

fr
om

 v
al

ve
 / 

da
m

pe
r 

m
ec

ha
ni

ca
l s

to
p.

P
ar

am
s 

&
 D

is
p

la
y>

R
at

io
C

on
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>

G
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/O
il 

S
et

tin
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>
S
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al
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H
om

eP
os

P
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s 

&
 D
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p
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y>

R
at

io
C
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>

G
as
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il 

S
et
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>
S

pe
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al
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P
re

pu
rg

eP
os

P
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rg

eP
os

A
ux

3

P
re

pu
rg

eP
os

A
ir

P
re

pu
rg

eP
os

A
ux

2

H
om

eP
os

A
ux

2

H
om

eP
os

A
ux

1
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-1

2

A
ll

S
et

s 
th

e 
ho

m
e 

po
si

tio
n 

of
 th

e 
ai

r 
ac

tu
at

or
. E

ac
h 

fu
el

 c
an

 h
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e 
its

 o
w

n 
se

tti
ng

. 
R

an
ge

 =
 0

º 
- 
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º,

 D
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 =
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º 
T
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º 

fr
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 / 
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m

pe
r 

m
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 U
se

r 
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-7

8 Varies

S
et

s 
th

e 
po

st
pu

rg
e 

po
si

tio
n 

of
 th

e 
au

x3
 a

ct
ua

to
r.

R
an

ge
 =

 0
º 

- 
90

º 
D

ef
 =

 2
5 

de
g 

T
yp

 =
 2

5º
.

S
et

s 
th

e 
po

st
pu

rg
e 

po
si

tio
n 

of
 th

e 
fu

el
 a

ct
ua

to
r(

s)
.

R
an

ge
 =

 0
º 

- 
90

º 
D

ef
 =

 1
5 

de
g 

T
yp

 =
 5

º.

S
et

s 
ig

ni
tio

n 
po

si
tio

n 
of

 th
e 

au
x2

 a
ct

ua
to

r.
 S

et
tin

g 
is

 in
de

pe
nd

en
t o

f t
he

 lo
w

 fi
re

 p
os

iti
on

. 
R

an
ge

 =
 0

º 
- 

90
º 

D
ef

 =
 X

X
X

X
 (

no
t s

et
) 

T
yp

 =
 5

º.

S
et

s 
ig

ni
tio

n 
po

si
tio

n 
of

 th
e 

ai
r 

ac
tu

at
or

. S
et

tin
g 

is
 in

de
pe

nd
en

t o
f t

he
 lo

w
 fi

re
 p

os
iti

on
. 

R
an

ge
 =

 0
º 

- 
90

º 
D

ef
 =

 X
X

X
X

 (
no

t s
et

) 
T

yp
 =

 5
º.

S
et

s 
ig

ni
tio

n 
po

si
tio

n 
of

 th
e 

V
S

D
. S

et
tin

g 
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 in
de

pe
nd

en
t o

f t
he

 lo
w

 fi
re

 p
os

iti
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. 
R

an
ge

 =
 0

 to
 1
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%

 D
ef

 =
 X

X
X

X
 (

no
t s

et
) 

T
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0%

S
et

s 
ig

ni
tio

n 
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n 
of

 th
e 
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x3
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r.
 S

et
tin

g 
is

 in
de

pe
nd

en
t o

f t
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 lo
w

 fi
re

 p
os

iti
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R

an
ge

 =
 0
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- 

90
º 

D
ef

 =
 X

X
X

X
 (

no
t s

et
) 

T
yp

 =
 5

º.

S
et

s 
th
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po

st
pu

rg
e 
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si

tio
n 

of
 th
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x1
 a
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ua

to
r.

R
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 =

 0
º 

- 
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º 
D

ef
 =
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5 

de
g 

T
yp

 =
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5º
.

S
et

s 
th

e 
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e 
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tio
n 
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e 
V

S
D

.
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an
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 to
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%

  D
ef

 =
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  T
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P
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S
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P
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P
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A
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2

P
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ur

ge
P
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V

S
D

S
et

s 
ig

ni
tio

n 
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si
tio

n 
of
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e 

fu
el

 a
ct

ua
to

r(
s)

. I
f o

ne
 fu

el
 a

ct
ua

to
r 

is
 c

on
ne

ct
ed

 to
 b

ot
h 

th
e 

ga
s 

an
d 

oi
l v

al
ve

, i
t 

ca
n 

st
ill

 h
av

e 
in

de
pe

nd
en

t i
gn

iti
on

 p
os

iti
on

s 
fo

r 
ga

s 
an

d 
oi

l. 
S

et
tin

g 
is

 in
de

pe
nd

en
t l

ow
 fi

re
. R

an
ge

 =
 0
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- 

90
º 

D
ef

 =
 X

X
X

X
 (

no
t s

et
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T
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 =
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º.

Ig
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tio
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G
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 o

r
Ig
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tio
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O
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nP
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A

ux
3

S
et

s 
th

e 
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st
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rg
e 

po
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tio
n 

of
 th
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ai

r 
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tu
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or
.

R
an

ge
 =
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º 

- 
90

º 
D

ef
 =

 1
5 

de
g 

T
yp

 =
 3
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.

S

38
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tio
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si
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n 
of
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e 
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x1

 a
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ua
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r.
 S

et
tin

g 
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 in
de

pe
nd

en
t o

f t
he
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w

 fi
re

 p
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iti
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.
R

an
ge

 =
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- 
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º 

D
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 =
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X
X

X
 (

no
t s

et
) 

T
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 =
 5

º.
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A

ir
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A
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1

P
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ur

ge
P

os
A

ux
1

P
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tp
ur

ge
P

os
A

ux
3

P
ar

am
s 

&
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is
p

la
y>

R
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io
C
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tr
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>

G
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/O
il 

S
et

tin
gs

>
S

pe
ci

al
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os
iti
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ni

tio
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P
ar
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s 

&
 D

is
p

la
y>

R
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io
C
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tr

ol
>

G
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il 

S
et

tin
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>
S
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s

P
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ur

ge
P

os
A

ir
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tio
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A
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2

P
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ur
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P
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G
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r
P
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P
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O
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P
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s 

&
 D

is
p
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R
at
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G
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il 
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P
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P
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ni
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D

F
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r 
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m
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p 
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e 
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ce
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e 
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 p
ha
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hi
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er
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g 
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, m
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su
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g 
pr

ep
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 c
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w
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at
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 p
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 d
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 d
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A
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R
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at
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al
ue
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R
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et
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th
e 
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ua

to
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 a

 in
va

lid
 v

al
ue
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tio
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A

ux
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R
es

et
s 

th
e 

ig
ni

tio
n 

po
si

tio
n 

of
 th

e 
au

x2
 a

ct
ua

to
r 

to
 a

 in
va

lid
 v

al
ue

.

Ig
ni

tio
nP

os
A

ux
3 

R
es

et
s 

th
e 

ig
ni

tio
n 

po
si

tio
n 

of
 th

e 
au

x3
 a

ct
ua

to
r 

to
 a

 in
va

lid
 v

al
ue

.

Ig
ni

tio
nP

os
V

S
D

 
R

es
et

s 
th

e 
ig

ni
tio

n 
po

si
tio

n 
of
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e 

V
S

D
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lid

 v
al

ue
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P
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&
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is
p

la
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R
at

io
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on
tr

ol
>

G
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S
et

tin
gs
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ve
P

ar
am

s

T
hi

s 
is

 w
he

re
 a

ct
ua

to
r 

cu
rv

es
 (

fu
el

 a
ir 

ra
tio

) 
ar

e 
se

t f
ro

m
 lo

w
 to

 h
ig

h 
fir

e.
 F

or
 a

n 
LM

V
 5

2,
 fi

ve
 a

ct
ua

to
rs

 a
nd

 
on

e 
V

S
D

 c
an

 b
e 

se
t a

t e
ve

ry
 p

oi
nt

. F
ift

ee
n 

po
in

ts
 c

an
 b

e 
se

t f
ro

m
 lo

w
 to

 h
ig

h 
fir

e.
 C

o
lo

n
s(

:)
 in

di
ca

te
 th

at
 th

e 
ac

tu
at

or
 is

 a
t t

he
 in

di
ca

te
d 

po
si

tio
n,

 a
nd

 a
 (

>)
 in

di
ca

te
s 

th
e 

ac
tu

at
or

 is
 s

ee
ki

ng
 a

 n
ew

 p
os

iti
on

. I
f a

 O
2 

se
ns

or
 

is
 a

tta
ch

ed
 a

nd
 a

ct
iv

at
ed

, (
LM

V
52

) 
th

e 
O

2 
va

lu
e 

w
ill

 a
ls

o 
be

 d
is

pl
ay

ed
 o

n 
th

e 
sc

re
en

.
W

he
n 

a 
sp

ec
ifi

c 
po

in
t i

s 
se

le
ct

ed
 (

P
oi

nt
 2

 fo
r 

ex
am

pl
e)

 th
e 

LM
V

5 
w

ill
 p

ro
m

pt
 if

 th
e 

po
in

t i
s 

to
 b

e 
ch

an
ge

d 
or

 
de

le
te

d.
 If

 c
ha

ng
e 

is
 s

el
ec

te
d,

 th
en

 th
e 

LM
V

5 
w

ill
 p

ro
m

pt
 th

e 
us

er
 to

 s
el

ec
t f

ol
lo

w
ed

 o
r 

no
t f

ol
lo

w
ed

. I
f 

fo
llo

w
ed

 is
 s

el
ct

ed
, t

he
 L

M
V

5 
w

ill
 d

riv
e 

th
e 

ac
tu

at
or

s 
/ V

S
D

 to
 th

e 
po

in
t, 

an
d 

th
em

th
e 

po
in

t c
an

 b
e 

ch
an

ge
d.
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no
t f

ol
lo

w
ed
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 s

el
ec

te
d,

 th
e 
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5 
w

ill
 n

ot
 d

riv
e 

to
 th

e 
po

in
t, 

bu
t t

he
 p

oi
nt

 c
an

 s
til

l b
e 

ch
an

ge
d.

N
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h

en
 n

o
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llo

w
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h

e 
ef

fe
ct

 o
f 

ac
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at
o

r 
ch

an
g

es
 c

an
n

o
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se
en

 o
n
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 c

o
m

b
u

st
io

n
 a

n
ay
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llo
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u
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 b
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se
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 m
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 p
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. S
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w
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pu
t. 
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et
 a

t 1
0%

. R
an
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 =
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 1
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ra
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 m
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 p
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 =

 U
se
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  O

 =
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E
M

S
 =

 S
er

vi
ce

C
u

rv
eS

et
ti

n
g

s 
S

T
hi

s 
is

 w
he

re
 a

ct
ua

to
r 

cu
rv

es
 (

fu
el

 a
ir 

ra
tio

) 
ar

e 
se

t f
ro

m
 lo

w
 to

 h
ig

h 
fir

e.
 F

or
 a

n 
LM

V
52

, f
iv

e 
ac

tu
at

or
s 

an
d 

on
e 

V
S

D
 c

an
 b

e 
se

t a
t e

ve
ry

 p
oi

nt
. F

ift
ee

n 
po

in
ts

 c
an

 b
e 

se
t f

ro
m

 lo
w

 to
 h

ig
h 

fir
e.

 C
o

lo
n

s(
:)

 in
di

ca
te

 th
at

 th
e 

ac
tu

at
or

 is
 a

t t
he

 in
di

ca
te

d 
po

si
tio

n,
 a

nd
 a

 (
>)

 in
di

ca
te

s 
th

e 
ac

tu
at

or
 is

 s
ee

ki
ng

 a
 n

ew
 p

os
iti

on
. I

f a
 O

2 
se

ns
or

 
is

 a
tta

ch
ed

 a
nd

 a
ct

iv
at

ed
, (

LM
V

52
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e 

O
2 
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e 
w

ill
 a
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o 
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 d
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pl

ay
ed
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n 

th
e 

sc
re

en
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W
he

n 
a 

sp
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c 

po
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t i
s 
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P
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r 
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 th

e 
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V
5 

w
ill

 p
ro

m
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 if
 th

e 
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in
t i
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 b
e 
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an

ge
d 
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de
le

te
d.
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 c
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ec
te
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 th

en
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e 
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V
5 

w
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 p
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m
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e 
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el
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t f
ol

lo
w

ed
 o

r 
no

t f
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lo
w

ed
. I

f 
fo

llo
w

ed
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 s
el
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ed

, t
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M

V
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w
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 d
riv

e 
th

e 
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tu
at
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s 
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S

D
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e 
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t, 
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 th
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in
t c
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 b

e 
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an
ge
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t f
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w
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V
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 d
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e 

po
in

t, 
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t t
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 p
oi
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 c

an
 s

til
l b

e 
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an
ge

d.
N

O
T
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W

h
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o
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w
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 s
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h
e 

ef
fe
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 o
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o
r 
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g
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 c
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n
o
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n
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 c
o

m
b

u
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. 

If
 n

o
t 

fo
llo

w
ed

 is
 s
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m
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u
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o
n

 m
u
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 b

e 
u

se
d
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ra
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O
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g
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il.
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g
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T
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o
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g
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 T

h
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e-
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o

d
u

la
ti

n
g

  D
ef
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 M

o
d

u
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ti
n

g

M
in
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S
et

s 
th

e 
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w
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re
 lo

ad
. D

ur
in

g 
no

rm
al

 o
pe

ra
tio

n 
th

e 
bu

rn
er

 w
ill

 n
ot

 m
od

ul
at

e 
be

lo
w

 th
is

 p
oi

nt
. S

ho
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d 
be

 s
et

 to
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fle

ct
 lo

w
 fi

re
 fu
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 in

pu
t. 
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 =
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 to
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00

%
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 =
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%
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 =
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 o
pe

ra
tio

n 
th

e 
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rn
er

 w
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ot

 m
od
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at

e 
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ov
e 

th
is

 p
oi

nt
.

R
an
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 =

 0
 to

 1
00

%
  D

ef
 =

 1
00

%
  T

yp
 =

 1
00

%

Lo
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M
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kL
ow

Li
m

it

Lo
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M
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ig

hL
im

it

G
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A
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ua
to

r

O
il 

A
ct

ua
to

r

A
ll

60
-6

2

60
-6

2

A
ux

A
ct

ua
to

r 
1

A
ir 

A
ct

ua
to

r

A
ux

A
ct

ua
to

r 
2

S

T
he

se
 s

et
tin

gs
 a

llo
w

 a
 m

as
ki

ng
 o

f a
 p

ar
tic

ul
ar

 lo
ad

 r
an

ge
. T

hi
s 

is
 u

se
fu

l f
or

 c
om

bu
st

io
n 

re
so

na
nc

es
 th

at
 

oc
cu

r 
at

 a
 p

ar
tic

ul
ar

 lo
ad

 (
fir

in
g 

ra
te

).
 F

oe
 e

xa
m

pl
e,

 if
 a

 r
es

on
an

ce
 o

cc
ur

re
d 

at
 3

7%
 lo

ad
, t

he
 lo

w
 lo

ad
 m

as
k 

co
ul

d 
be

 s
et

 to
 3

2%
 a

nd
 th

e 
hi

gh
 lo

ad
 m

as
k 

co
ul

d 
be

 s
et

 to
 4

2%
.  

T
he

 L
M

V
5 

w
ill

 a
lw

ay
s 

m
od

ul
at

e 
th

ro
ug

h 
th

is
 lo

ad
 r

an
ge

 w
ith

ou
t s

to
pp

in
g 

in
 th

e 
lo

ad
 r

an
ge

.

T
he

 fi
rs

t f
iv

e 
pa

ra
m

et
er

s 
ap

pe
ar

 u
nd

er
 e

ac
h 

fu
el

, (
ga

s 
an

d 
oi

l),
 a

nd
 e

ac
h 

fu
el

 c
an

 h
av

e 
a 

di
ffe

re
nt

 s
et

tin
g.

 
T

he
 la

st
 tw

o 
pa

ra
m

et
er

s 
de

pe
nd

 o
n 

w
hi

ch
 fu

el
 is

 c
ur

re
nt

ly
 s

el
ec

te
d.

1.
 a

ct
iv

at
ed

 -
 T

hi
s 

ac
tiv

at
es

 th
e 

sp
ec

ifi
c 

ac
tu

at
or

.

2.
 d

ea
ct

iv
at

ed
 -

 T
hi

s 
de

-a
ct

iv
at
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 th

e 
sp

ec
ifi

c 
ac

tu
at

or
.

3.
 a

ir
 in

fl
u

en
(c

ed
) 

- 
T

hi
s 

m
ea

ns
 th

at
 th

e 
ac

tu
at

or
 (

V
S

D
) 

w
ill

 r
es

po
nd
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 a

ch
ie

ve
 a

n 
ox

yg
en

 le
ve

l i
n 

th
e 

st
ac

k.
T

hi
s 

se
tti

ng
 is

 o
nl

y 
fo

r 
O

2 
se

ns
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 e
qu

ip
pe

d 
LM

V
52

. O
2 

co
nt

ro
l m

us
t a

ls
o 

be
 a

ct
iv

at
ed

. F
ue

l a
ct

ua
to

rs
 c

an
n

o
t

be
 s

et
 to

 a
ir 

in
flu

en
ce

d.
N

ot
e 

: A
ny

 a
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ua
to

r 
(V

S
D

) 
ca

n 
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 a
ct

iv
at

ed
 o

r 
de

ac
tiv

at
ed

 o
n 

a 
LM

V
52

.  
T

he
 o

nl
y 

ac
tu

at
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 th
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 c
an

 b
e 
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an

ge
d 
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M
V
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A
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U
 =

 U
se

r 
   

   
  O

 =
 O

E
M

S
 =

 S
er

vi
ce

P
ar

am
s 

&
 D

is
p

la
y>

R
at

io
C

on
tr

ol
A

ut
om

/M
an

ua
l/O

ff
U

1)
 A

u
to

m
at

ic
 -

 E
na

bl
e 

th
e 

bu
rn

er
 a

llo
w

in
g 

it 
to

 r
es

po
nd

 to
 s

et
po

in
ts

. 
2)

 B
u

rn
er

 o
ff

 -
 M

an
ua

lly
 tu

rn
 th

e 
bu

rn
er

 o
ff 

se
tp

oi
nt

s 
ar

e 
ig

no
re

d.
 

3)
 B

u
rn

er
 o

n
 -

 M
an

ua
lly

 tu
rn

 th
e 

bu
rn

er
 o

n 
se

tp
oi

nt
s 

ar
e 

ig
no

re
d.

 
F

or
 n

or
m

al
 o

pe
ra

tio
n 

th
is

 s
ho

ul
d 

be
 p

la
ce

d 
in

 a
ut

om
at

ic
. D

ef
 =

 A
ut

om
at

ic
T

hi
s 

pa
ra

m
et

er
 is

 a
ls

o 
av

ai
la

bl
e 

un
de

r 
M

an
ua

l O
pe

ra
tio

n>
 A

ut
om

/M
an

ua
l/O

ff

`

O
pe

ra
tR

am
pM

od
C

on
tr

ol
s 

th
e 

sp
ee

d 
at

 w
hi

ch
 th

e 
A

ct
ua

to
rs

 / 
V

S
D

 w
ill

 r
am

p 
du

rin
g 

no
rm

al
 o

pe
ra

tio
n 

(f
ue

l v
al

ve
s 

op
en

).
 D

o
 n

o
t 

se
t 

to
 le

ss
 t

h
an

th
e 

sl
ow

es
t a

ct
ua

to
r.

 R
an

ge
 =

 3
0-

12
0s

ec
 D

ef
 / 

T
yp

 =
 3

0s
  (

S
Q

M
 4

5 
- 

10
 s
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, S

Q
M
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8.
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- 
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se
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 S
Q

M
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8.
6 

-6
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se
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O
pe
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C
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tr
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s 
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d 

at
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hi
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e 
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V
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in

 m
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tio
n.
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c
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e 
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at

 w
hi
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e 
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s 
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am
p 
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to
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 p
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 c
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fig
ur
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V
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el
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d 
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k 
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 s
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e 
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at
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se
ou

s 
fu

el
s

R
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T
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R
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ra
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l f
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 c
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P
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at
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 D
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 d
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O
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C
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T
hi

s 
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 w
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 th

e 
O

2 
se
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 c

ur
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r 

"t
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" 
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N
O

T
E
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T

he
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 c
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nd
 O

2 
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e 
 m
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ef
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e 
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 c
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s 
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se
t a

t e
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 c
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m

m
en

de
d 
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t l
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in
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 b
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 c

ur
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t c
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O
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e 
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 c
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%
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ld

 b
e 

no
rm

al
ly

. T
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e 
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 c
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 c
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e 
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ni
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 p
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 d
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 p
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 c
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e 
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e 
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n 
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t c
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T
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t b
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 c
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 c
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T
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 c
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t b
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 c
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 c
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 c
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t b
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 c
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V
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 c
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 c
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 c
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T
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 d
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t c
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 d
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 c
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at
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 C
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 c
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at
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 c
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 c
ur

ve
 m

us
t b

e 
in

pu
t f

or
 th

is
 

fu
nc

tio
n.

)
3.

 O
2 

C
o

n
tr

o
l -

 O
2 

tr
im

 c
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 c
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 c
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t b
e 

in
pu

t f
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 c
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 c
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O
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l d
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 d
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at
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l d
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 m
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 b
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  O

 =
 O

E
M

S
 =

 S
er

vi
ce

T
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s 
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le

s 
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 p
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 b
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G
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O
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at
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B
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C
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 p
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, b
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e.
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s 
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t f
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d.

T
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s 
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 p
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w
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t t
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 b
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t w
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tr
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G
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O
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E
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D

ef
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is
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il 

E
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E
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 b
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 c
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w
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t f
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T
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T
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e 

co
ns

ta
nt

s 
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ra
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 c
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 p
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ra
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ot
 r
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m
en

de
d 

to
 d
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, D
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, D
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 D
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, D
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 D
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se
r 

D
ef

P
ar

am
s 

&
 D

is
p

la
y>

O
2C

on
tr

G
ua

rd
>

G
as

/O
il 

S
et

tin
gs

>
C

on
tr

ol
 P

ar
am

A
2

S

Lo
w

fir
eA

da
pt

P
tN

o

O
2 

C
tr

lT
hr

es
ho

ld
 

OS S O UU

60
-6

2

S
et

s 
th

e 
po

in
t t

ha
t T

au
 lo

w
 fi

re
 is

 a
ut

om
at

ic
al

ly
 m

ea
su

re
d.

 In
 e

ffe
ct

, t
hi

s 
se

ts
 th

e 
"a

ut
ot

un
e"

 p
oi

nt
 fo

r 
lo

w
 fi

re
.

T
he

 "
au

to
tu

ne
" 

po
in

t f
or

 h
ig

h 
fir

e 
is

 d
on

e 
at

 th
e 

la
st

 p
oi

nt
, t

yp
ic

al
ly

 p
oi

nt
 1

0.
 D

ef
 / 

T
yp

 =
 2

F
or

 u
se

r 
de

fin
ed

 fu
el

s,
 th

is
 r

ep
re

se
nt

s 
th

e 
qu

an
tit

y 
of

 fl
ue

 g
as

 g
en

er
at

ed
 (

dr
y 

ba
si

s)
 w

he
n 

ei
th

er
 o

ne
 c

ub
ic

 
m

et
er

 (
fo

r 
ga

se
s)

 o
r 

on
e 

kg
 (

fo
r 

oi
l) 

of
 fu

el
 is

 c
om

bu
st

ed
 a

t s
to

ic
hi

om
et

ric
 c

on
di

tio
ns

. R
an

ge
 =

 0
 to

 4
0 

 D
ef

 / 
T

yp
 =

 8
.8

9 

F
or

 u
se

r-
de

fin
ed

 fu
el

s,
 th

is
 r

ep
re

se
nt

s 
th

e 
am

ou
nt

 o
f a

ir 
ne

ed
ed

 fo
r 

st
oi

ch
io

m
et

ric
 c

om
bu

st
io

n 
of

 th
e 

fu
el

.
F

or
 g

as
, t

hi
s 

is
 c

ub
ic

 m
et

er
s 

of
 a

ir 
pe

r 
cu

bi
c 

m
et

er
 o

f g
as

, a
nd

 fo
r 

oi
l t

hi
s 

is
 c

ub
ic

 m
et

er
s 

of
 a

ir 
pe

r 
kg

 o
f o

il.
 

R
an

ge
 =

 0
 to

 9
0 

 D
ef

 / 
T

yp
 =

 9
.9

0
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M
en

u
 P

at
h

P
ar

am
et

er

Level

D
es

cr
ip

ti
o

n
s 

/ N
o

te
s

Phase

LMV51

LMV52

U
 =

 U
se

r 
   

   
  O

 =
 O

E
M

S
 =

 S
er

vi
ce

C
om

bE
ffi

ci
en

cy
C

al
cu

la
te

d 
C

om
bu

st
io

n 
E

ffi
ci

en
cy

, b
as

ed
 o

n 
w

et
 O

2 
le

ve
ls

 in
 th

e 
st

ac
k,

 
co

m
bu

st
io

n 
ai

r 
te

m
pe

ra
tu

re
, a

nd
 fl

ue
 g

as
 te

m
pe

ra
tu

re
.

M
an

V
ar

 O
2 

C
tr

l 

T
hi

s 
va

lu
e 

re
pr

es
en

ts
 h

ow
 m

uc
h 

th
e 

O
2 

co
nt

ro
l i

s 
tr

im
m

in
g 

fr
om

 th
e 

ba
se

 O
2 

R
at

io
 c

on
tr

ol
 c

ur
ve

. W
he

n 
th

is
 

va
lu

e 
is

 d
ec

re
as

in
g 

it 
m

ea
ns

 th
at

 th
e 

LM
V

 is
 c

lo
si

ng
 th

e 
ai

r 
in

flu
en

ce
d 

ac
tu

at
or

s 
to

 c
om

pe
ns

at
e 

fo
r 

a 
hi

gh
er

 
th

an
 s

et
po

in
t O

2 
va

lu
e 

in
 th

e 
st

ac
k.

 W
he

n 
th

is
 v

al
ue

 is
 in

cr
ea

si
ng

, t
he

 L
M

V
 is

 o
pe

ni
ng

 th
e 

ai
r 

da
m

pe
r 

ap
pr

oa
ch

in
g 

th
e 

O
2 

ra
tio

 c
on

tr
ol

 c
ur

ve
. W

he
n 

th
e 

LM
V

 h
as

 c
om

pe
ns

at
ed

 a
s 

m
uc

h 
as

 p
os

si
bl

e 
fo

r 
a 

le
an

 
co

nd
iti

on
, v

al
ue

 w
ill

 b
e 

ab
ou

t 1
5%

, a
nd

 a
s 

m
uc

h 
as

 p
os

si
bl

e 
fo

r 
a 

ric
h 

co
nd

iti
on

, v
al

ue
 w

ill
 b

e 
ab

ou
t 5

2%
.

T
yp

e 
of

A
irC

ha
ng

e

Lo
ad

C
tr

lS
us

pe
nd

F
ilt

er
T

im
eL

oa
d

W
he

n 
fir

in
g 

ga
s 

se
le

ct
 li

ke
 P

 a
ir

 (
ch

an
ge

 in
 a

irf
lo

w
 d

o
es

af
fe

ct
 g

as
 fl

ow
) 

W
he

n 
fir

in
g 

oi
l s

el
ec

t l
ik

e 
th

eo
ry

 (
ch

an
ge

 in
 a

irf
lo

w
 d

o
es

n
o

t 
af

fe
ct

 o
il 

flo
w

) 
D

ef
= 

lik
e 

th
eo

ry

D
ur

in
g 

a 
lo

ad
 c

ha
ng

e,
 th

is
 o

ffs
et

 te
m

po
ra

ily
 in

cr
ea

se
s 

th
e 

O
2 

se
tp

oi
nt

. 
W

he
n 

th
e 

ch
an

ge
 in

 lo
ad

 is
 c

om
pl

et
ed

, t
he

 O
2 

se
tp

oi
nt

 w
ill

 r
ev

er
t t

o 
th

e 
O

2 
co

nt
ro

l c
ur

ve
. R

an
ge

 =
 0

-5
%

  D
ef

 
/ T

yp
 =

 0
%

. H
ow

ev
er

, i
f t

he
 b

ur
ne

r 
te

nd
s 

to
 g

o 
be

lo
w

 th
e 

O
2 

M
on

ito
r 

cu
rv

e 
du

rin
g 

lo
ad

 c
ha

ng
es

, t
he

n 
th

is
 

se
tti

ng
 c

an
 b

e 
in

cr
ea

se
d 

(0
.5

%
 o

r 
m

or
e)

 to
 e

lim
in

at
e 

O
2 

re
ad

in
gs

 b
el

ow
 th

e 
O

2 
M

on
ito

r 
cu

rv
e.

 

O
2 

C
on

te
nt

 A
ir

O

O
2 

O
ffs

et
G

as
or

O
2 

O
ffs

et
O

il

P
ar

am
s 

&
 D

is
p

la
y>

O
2C

on
tr

G
ua

rd
>

G
as

/O
il 

S
et

tin
gs

>
P

ro
ce

ss
 D

at
a

D
ur

in
g 

a 
lo

ad
 c

ha
ng

e,
 th

e 
O

2 
tr

im
 c

on
tr

ol
 w

ill
 lo

ck
, m

ea
ni

ng
 th

at
 it

 w
ill

 "
re

m
em

be
r"

 w
he

re
 th

e 
ai

r 
in

flu
en

ce
d 

ac
tu

at
or

s 
(u

su
al

ly
 ju

st
 th

e 
ai

r 
ac

tu
at

or
) 

tr
ac

ke
d 

th
e 

la
st

 ti
m

e 
th

e 
bu

rn
er

 w
en

t t
hr

ou
gh

 a
 s

im
ila

r 
lo

ad
 c

ha
ng

e.
 

W
he

n 
lo

ck
ed

, t
he

 O
2 

tr
im

 w
ill

 n
ot

 b
e 

m
ak

in
g 

re
al

 ti
m

e 
ad

ju
st

m
en

ts
. T

hi
s 

lo
ck

in
g 

du
rin

g 
lo

ad
 c

ha
ng

es
 is

 
re

fe
rr

ed
 to

 a
s 

pr
ec

on
tr

ol
. T

hi
s 

se
tti

ng
 e

na
bl

es
 a

dj
us

tm
en

t o
f w

ha
t t

he
 L

M
V

52
 c

on
si

de
rs

 a
s 

a 
lo

ad
 c

ha
ng

e 
th

at
 

w
ill

 lo
ck

 th
e 

O
2 

tr
im

. A
dj

us
tm

en
t i

s 
ge

ne
ra

lly
 n

ot
 r

ec
om

m
en

de
d,

 h
ow

ev
er

 r
ed

uc
in

g 
th

is
 s

et
tin

g 
ca

n 
he

lp
 

de
ac

tiv
at

io
n 

in
 s

om
e 

ci
rc

um
st

an
ce

s.
  R

an
ge

 =
 0

-2
5%

  D
ef

au
lt 

&
 T

yp
 =

 5
%

 

P
ar

am
s 

&
 D

is
p

la
y>

O
2C

on
tr

G
ua

rd
>

G
as

/O
il 

S
et

tin
gs

S

60
-6

2

A
fte

r 
a 

lo
ad

 c
ha

ng
e 

th
at

 lo
ck

s 
th

e 
O

2 
tr

im
 c

on
tr

ol
, a

 ti
m

e 
fa

ct
or

 is
 a

pp
lie

d 
th

at
 m

ak
es

 th
e 

LM
V

 w
ai

t t
o 

un
lo

ck
 

th
e 

tr
im

 c
on

tr
ol

. T
hi

s 
se

tti
ng

 a
dj

us
ts

 th
e 

un
lo

ck
in

g 
tim

e.
 A

dj
us

tm
en

t i
s 

ge
ne

ra
lly

 n
ot

 r
ec

om
m

en
de

d,
 h

ow
ev

er
 

in
cr

ea
si

ng
 th

is
 s

et
tin

g 
ca

n 
he

lp
 d

ea
ct

iv
at

io
n 

in
 s

om
e 

ci
rc

um
st

an
ce

s.
 R

an
ge

 =
 4

-1
0 

 D
ef

 /T
yp

 =
 5

U

D
ef

in
es

 th
e 

O
2 

co
nt

en
t o

f t
he

 c
om

bu
st

io
n 

ai
r.

  T
he

 L
M

V
52

 m
us

t s
ee

 th
is

 v
al

ue
 d

ur
in

g 
pu

rg
e.

  T
hi

s 
va

lu
e 

ca
n 

be
 a

dj
us

te
d 

if 
O

2 
en

ric
he

d 
ai

r 
is

 u
se

d.
  R

an
ge

 =
 0

 to
 3

0%
, D

ef
 =

 2
0.

9%
.
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P
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Level

D
es

cr
ip

ti
o

n
s 

/ N
o

te
s

Phase

LMV51

LMV52

U
 =

 U
se

r 
   

   
  O

 =
 O

E
M

S
 =

 S
er

vi
ce

S
ta

te
 O

2 
C

tr
l 

T
hi

s 
di

sp
la

ys
 w

ha
t m

od
e 

th
e 

O
2 

tr
im

 c
on

tr
ol

 is
 in

. T
he

 m
od

es
 w

ith
 th

e 
de

fin
ito

ns
 a

re
: 

0 
= 

D
ea

ct
iv

at
ed

 -
 th

e 
tr

im
 is

 m
an

ua
lly

 o
r 

au
to

m
at

ic
al

ly
 d

ea
ct

iv
ae

d.
1 

= 
L

o
ck

ed
 -

 th
e 

st
ar

tin
g 

se
qu

en
ce

 o
f t

he
 tr

im
 is

 s
to

pp
ed

. S
ee

 "
D

ia
g 

R
eg

 S
ta

te
" 

fo
r 

m
or

e 
in

fo
rm

at
io

n.
2 

= 
L

o
ck

T
S

ta
rt

 -
 th

is
 s

ig
ni

fie
s 

th
at

 th
e 

tr
im

 is
 w

at
in

g 
to

 e
ng

ag
e.

 T
he

 tr
im

 w
ill

 e
ng

ag
e 

10
 *

 ta
u 

LF
 (

ta
u 

LF
 is

 a
 

tim
e 

de
la

y 
th

at
 is

 ty
pi

ca
lly

 a
ut

o 
se

t a
t l

ow
 fi

re
) 

af
te

r 
th

e 
bu

rn
er

 s
uc

es
sf

ul
ly

 li
gh

ts
 o

ff.
3 

= 
In

it
C

o
n

tr
 -

 a
fte

r 
th

e 
tr

im
 e

ng
ag

es
, t

hi
s 

is
 th

e 
la

rg
e 

re
du

ct
on

 in
 a

ir 
ra

te
 (

cl
os

in
g 

th
e 

ai
r 

da
m

pe
r 

or
 s

lo
w

in
g 

th
e 

V
S

D
) 

th
at

 is
 d

on
e 

 a
fte

r 
th

e 
10

 *
 ta

u 
tim

e 
ex

pi
re

s.
4 

= 
L

o
ck

T
L

o
ad

 -
 s

ig
ni

fie
s 

th
at

 th
e 

O
2 

tr
im

 is
 e

ng
ag

ed
 b

ut
 n

ot
 a

ct
iv

el
y 

tr
im

m
in

g 
du

e 
to

 a
 lo

ad
 c

ha
ng

e.
5 

= 
ac

ti
ve

 -
 th

e 
O

2 
tr

im
 is

 a
ct

iv
e 

an
d 

ad
ju

st
in

g 
th

e 
ai

r 
ra

te
 in

 s
m

al
l s

te
ps

 to
 a

ch
ie

ve
 th

e 
O

2 
se

tp
oi

nt
.

6 
= 

L
o

ck
T

C
A

ct
 -

 a
 in

cr
ea

se
 a

nd
 th

en
 p

au
se

 o
f t

he
 a

ir 
ra

te
 d

ue
 to

 th
e 

m
ea

su
re

d 
O

2 
be

in
g 

be
lo

w
 th

e 
O

2 
se

tp
oi

nt
. T

he
 le

ng
th

 o
f t

he
 p

au
se

 is
 5

* 
ta

u

A
ir-

re
la

te
d 

Lo
ad

 

T
hi

s 
is

 th
e 

lo
ad

-p
os

iti
on

 th
at

 a
ny

 o
f t

he
 a

ir-
in

flu
en

ce
d 

A
ct

ua
to

rs
 a

re
 a

t w
he

n 
th

e 
O

2 
tr

im
 o

n 
th

e 
LM

V
 is

 
tr

im
m

in
g.

 T
he

 lo
ad

 p
os

iti
on

 o
f t

he
 fu

el
 A

ct
ua

to
rs

 a
lw

ay
s 

m
at

ch
es

 th
e 

lo
ad

 d
is

pl
ay

ed
 o

n 
th

e 
no

rm
al

 o
pe

ra
tio

n 
sc

re
en

. T
he

 a
ir 

re
la

te
d 

lo
ad

 c
an

 b
e 

th
e 

sa
m

e 
or

 le
ss

 th
an

 th
e 

fu
el

 r
el

at
ed

 lo
ad

 (
on

 th
e 

no
rm

al
 o

pe
ra

tio
n 

sc
re

en
) 

bu
t c

an
 n

ev
er

 b
e 

gr
ea

te
r.

 T
hi

s 
is

 b
ec

au
se

 th
e 

ai
r 

in
flu

en
ce

d 
A

ct
ua

to
rs

  a
lw

ay
s 

m
ov

e 
ba

ck
 d

ow
n 

th
ei

r 
re

sp
ec

tiv
e 

cu
rv

es
.

D
ia

g 
R

eg
 S

ta
te

 

If 
"S

ta
te

 O
2 

C
tr

l" 
re

ad
s 

"lo
ck

ed
",

 th
is

 d
ia

gn
os

tic
 c

od
e 

re
ve

al
s 

ot
he

r 
in

fo
rm

at
io

n.
 T

he
se

 d
ia

gn
os

tic
 c

od
es

 a
re

:
0 

= 
lo

ad
 is

 b
el

ow
 lo

ad
 li

m
it 

se
t i

n 
pa

ra
m

et
er

 O
2 

C
tr

lT
hr

es
ho

ld
.

1 
= 

th
e 

lo
ad

 c
on

tr
ol

le
r 

is
 in

 a
ut

o-
tu

ne
2 

= 
th

e 
O

2 
se

ns
or

 is
 b

ei
ng

 te
st

ed
 fo

r 
re

sp
on

se
 (

th
e 

LM
V

5 
do

es
 th

is
 p

er
io

di
ca

lly
 d

ur
in

g 
op

er
at

io
n)

3 
= 

th
e 

fu
el

 a
ir 

ra
tio

 c
ur

ve
s 

or
 th

e 
O

2 
tr

im
 c

ur
ve

s 
ar

e 
be

in
g 

pr
og

ra
m

m
ed

.
4 

= 
th

e 
m

ea
su

re
d 

%
 O

2 
is

 b
el

ow
 th

e 
%

O
2 

se
t i

n 
th

e 
O

2 
M

on
ito

r 
cu

rv
e 

(r
ic

h 
cu

rv
e)

.
5 

= 
E

rr
or

 in
 th

e 
P

LL
52

 m
od

ul
e

6 
= 

E
rr

or
 in

 th
e 

P
re

co
nt

ro
l

P
ar

am
s 

&
 D

is
p

la
y>

O
2C

on
tr

G
ua

rd
>

G
as

/O
il 

S
et

tin
gs

>
P

ro
ce

ss
 D

at
a

U
60

-6
2
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Level

D
es

cr
ip

ti
o

n
s 

/ N
o

te
s

Phase

LMV51

LMV52

U
 =

 U
se

r 
   

   
  O

 =
 O

E
M

S
 =

 S
er

vi
ce

S
ta

nd
ar

dP
ar

am

T
he

se
 a

re
 "

ca
nn

ed
" 

va
lu

es
 fo

r 
th

e 
P

ID
 lo

op
 in

 th
e 

in
te

rn
al

 lo
ad

 c
on

tr
ol

le
r 

as
 w

el
l a

s 
an

d 
op

tio
n 

to
 u

se
 v

al
ue

s 
fo

un
d 

du
rin

g 
ad

ap
ta

tio
n 

(a
ut

ot
un

e)
. A

da
pt

at
io

n 
(a

ut
ot

un
e)

 is
 n

ot
 p

er
fo

rm
ed

 w
ith

 th
is

 p
ar

am
et

er
, b

ut
 th

e 
P

ID
 

re
su

lts
 o

f a
n 

ad
ap

ta
tio

n 
(a

ut
ot

un
e)

 c
an

 b
e 

us
ed

 b
uy

 s
el

ec
tin

g 
ad

ap
ta

tio
n.

V
al

ue
s 

ar
e 

la
be

le
d:

 v
er

y 
sl

o
w

,s
lo

w
,n

o
rm

al
, f

as
t,

 a
nd

 v
er

y 
fa

st
. W

he
n 

an
y 

on
e 

is
 s

el
ec

te
d 

"c
an

ne
d"

 
va

lu
es

 w
ill

 b
e 

as
si

gn
ed

 to
 P

 I 
an

d 
D

 th
at

 w
ill

 d
et

er
m

in
g 

ho
w

 th
e 

lo
ad

 c
on

tr
ol

er
 r

es
po

nd
s.

N
ot

e 
th

at
 e

ve
ry

 ti
m

e 
th

is
 p

ar
am

et
er

 is
 v

ie
w

ed
, c

ur
re

nt
 w

ill
 b

e 
sh

ow
n 

as
 "

X
X

X
" 

an
d 

ne
w

 w
ill

 s
ho

w
 "

ve
ry

 s
lo

w
".

T
hi

s 
do

es
 n

ot
 m

ea
n 

th
at

 th
e 

lo
ad

 c
on

tr
ol

le
r 

is
 u

si
ng

 v
er

y 
sl

ow
 P

ID
 v

al
ue

s.
 T

he
 "

S
ta

nd
ar

dP
ar

ar
m

" 
sc

re
en

 ju
st

 
sh

ow
s 

"v
er

y 
sl

ow
" 

si
nc

e 
it 

th
e 

fir
st

 o
pt

io
n 

in
 li

ne
.

W
he

n 
ve

ry
 s

lo
w

 is
 s

el
ec

te
d,

 th
e 

P
 v

au
le

 is
 s

m
al

l (
sm

al
l p

ro
po

rt
io

na
l b

an
d)

, a
nd

 v
al

ue
s 

fo
r 

I a
nd

 D
 a

re
 lo

ng
er

 
(g

re
at

er
 n

um
be

r 
of

 s
ec

on
ds

),
 m

ea
ni

ng
 th

er
e 

is
 le

ss
 in

te
rg

ra
l a

nd
 d

er
iv

iti
ve

 a
ct

io
n.

  I
f v

er
y 

fa
st

 is
 s

el
ec

te
d,

 th
e 

P
 v

al
ue

 is
 la

rg
e 

an
d 

th
e 

I a
nd

 D
 a

re
 s

ho
rt

, m
ea

ni
ng

 th
at

 th
e 

pr
op

ot
io

na
l b

an
d 

is
 la

rg
e 

an
d 

th
er

e 
is

 a
 la

rg
e 

am
ou

nt
 o

f i
nt

er
gr

al
 a

nd
 d

er
iv

iti
ve

 a
ct

io
n.

R
ec

om
m

en
da

tio
ns

: N
or

m
al

 w
ill

 w
or

k 
w

el
l f

or
 m

os
t s

itu
at

io
ns

 (
P

 =
 6

.4
%

, I
 =

13
6 

se
c,

 D
 =

 2
4)

 

P
-P

ar
t

P
 p

ar
t 

o
f 

th
e 

P
ID

 lo
o

p
, i

s 
th

e 
pr

op
or

tio
na

l b
an

d 
ar

ou
nd

 th
e 

se
tp

oi
nt

, i
n 

%
 u

ni
ts

. T
hi

s 
%

 is
 b

as
ed

 o
n 

th
e 

m
ea

su
re

d 
ra

ng
e 

or
 s

pa
n 

of
 a

tta
ch

ed
 s

en
so

r.
 If

 n
or

m
al

 r
es

po
ns

e 
w

as
 s

el
ec

te
d 

ab
ov

e,
 th

en
 th

is
 w

ill
 b

e 
6.

4%
. I

f 
"c

an
ne

d"
 v

al
ue

s 
ar

e 
no

t u
se

d,
 1

0%
 is

 u
su

al
ly

 a
 g

oo
d 

st
ar

tin
g 

po
in

t. 
R

an
ge

 =
 2

 to
 5

00
%

  D
ef

 =
 1

5%
  T

yp
 =

 
6.

4%

I-
P

ar
t

I p
ar

t 
o

f 
th

e 
P

ID
 lo

o
p

, i
s 

th
e 

in
te

gr
al

 fu
nc

tio
n 

th
at

 is
 a

pp
lie

d 
to

 th
e 

be
ha

vi
or

 o
f t

he
 p

ro
ce

ss
 v

ar
ia

bl
e 

(b
oi

le
r 

te
m

p.
 o

r 
pr

es
s)

. 
B

as
ic

al
ly

 it
 c

ou
nt

er
ac

ts
 fa

st
 d

ec
re

as
es

 in
 th

e 
pr

oc
es

s 
va

ria
bl

e 
by

 in
cr

ea
si

ng
 b

oi
le

r 
lo

ad
 e

ve
n 

fa
st

er
 th

an
 th

e 
P

 
al

on
e.

 If
 n

or
m

al
 r

es
po

ns
e 

w
as

 s
el

ec
te

d 
ab

ov
e,

 th
is

 w
ill

 b
e 

13
6 

se
co

nd
s.

 T
hi

s 
ca

n 
al

so
 b

e 
de

ac
tiv

at
ed

 b
y 

se
tti

ng
 th

is
 to

 0
 s

ec
. 

If 
"c

an
ne

d"
 v

al
ue

s 
ar

e 
no

t u
se

d,
 8

0 
se

co
nd

s 
is

 u
su

al
ly

 a
 g

oo
d 

st
ar

tin
g 

po
in

t. 
 R

an
ge

 =
 0

 to
 2

00
0s

ec
  D

ef
 =

 
32

0s
ec

  T
yp

 =
 1

36
 s

ec

D
-P

ar
t

D
 p

ar
t 

o
f 

th
e 

P
ID

 lo
o

p
. D

 is
 th

e 
de

riv
at

iv
e 

fu
nc

tio
n 

th
at

 is
 a

pp
lie

d 
to

 th
e 

be
ha

vi
or

 o
f t

he
 p

ro
ce

ss
 v

ar
ia

bl
e 

(b
oi

le
r 

te
m

p.
 o

r 
pr

es
s)

. 
B

as
ic

al
ly

 it
 c

ou
nt

er
ac

ts
 fa

st
 in

cr
ea

se
s 

in
 th

e 
pr

oc
es

s 
va

ria
bl

e 
by

 d
ec

re
as

in
g 

bo
ile

r 
lo

ad
 e

ve
n 

fa
st

er
 th

an
 th

e 
P

 
al

on
e.

If 
no

rm
al

 r
es

po
ns

e 
w

as
 s

el
ec

te
d 

ab
ov

e 
th

is
 w

ill
 b

e 
24

 s
ec

on
ds

. 
T

hi
s 

se
tti

ng
 m

us
t a

lw
ay

s 
be

 a
t l

ea
st

 1
/5

 o
f t

he
 s

et
tin

g 
fo

r 
I o

r 
th

e 
P

ID
 lo

op
 m

ay
 b

e 
un

st
ab

le
. S

et
tin

g 
th

is
 to

 0
 

se
c 

is
 a

ls
o 

po
ss

ib
le

, d
ea

ct
iv

at
in

g 
th

is
 p

ar
t o

f t
he

 lo
op

 a
nd

 le
av

in
g 

a 
P

I l
oo

p.
 

If 
"c

an
ne

d"
 v

al
ue

s 
ar

e 
no

t u
se

d 
15

 s
ec

on
ds

 is
 u

su
al

ly
 a

 g
oo

d 
st

ar
tin

g 
po

in
t. 

R
an

ge
 =

 0
 to

 1
00

0s
ec

  D
ef

 =
 4

0s
ec

  T
yp

 =
 2

4s
ec

P
ar

am
s 

&
 D

is
p

la
y>

Lo
ad

 C
on

tr
ol

le
r>

C
on

tr
ol

le
r 

P
ar

am
>

C
on

tr
lP

ar
am

 L
is

t
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M
en

u
 P

at
h

P
ar

am
et

er

Level

D
es

cr
ip

ti
o

n
s 

/ N
o

te
s

Phase

LMV51

LMV52

U
 =

 U
se

r 
   

   
  O

 =
 O

E
M

S
 =

 S
er

vi
ce

M
in

A
ct

ua
to

rs
te

p

T
hi

s 
co

nt
ro

ls
 th

e 
re

so
lu

tio
n 

of
 th

e 
lo

ad
 c

on
tr

ol
le

r.
 If

 th
e 

P
ID

 lo
op

 r
eq

ui
re

s 
a 

lo
ad

 c
ha

ng
e 

an
d 

th
e 

lo
ad

 c
ha

ng
e 

is
 le

ss
 th

an
 th

is
 v

al
ue

, t
he

 lo
ad

 w
ill

 n
ot

 a
ct

ua
lly

 c
ha

ng
e 

an
d 

th
e 

ac
tu

at
or

s 
w

ill
 n

ot
 m

ov
e.

 In
 s

ho
rt

, a
 d

ea
db

an
d 

ad
ju

st
m

en
t f

or
 a

ct
ua

to
r 

m
ov

em
en

t o
r 

a 
de

ad
ba

nd
 fo

r 
th

e 
ou

tp
ut

 o
f t

he
 P

ID
 lo

op
. I

nc
re

as
in

g 
th

is
 s

et
tin

g 
ca

n 
re

du
ce

 a
ct

ua
to

r 
"h

un
tin

g"
 d

ur
in

g 
no

rm
al

 o
pe

ra
tio

n.
  R

an
ge

 =
 0

.5
 to

 1
0%

 D
ef

 / 
T

yp
 =

 1
%

S
W

_F
ilt

er
T

m
eC

on
S

/W
 fi

lte
r 

tim
e 

co
ns

ta
nt

 in
 s

ec
on

ds
. T

hi
s 

is
 a

 fi
lte

r 
w

hi
ch

 is
 a

pp
lie

d 
to

 th
e 

pr
es

su
re

 o
r 

te
m

pe
ra

tu
re

 th
at

 th
e 

LM
V

 is
 r

ea
di

ng
. B

as
ic

al
ly

 a
 fi

lte
r 

fo
r 

 th
e 

in
pu

t o
f t

he
 P

ID
 lo

op
. R

an
ge

 =
 1

-1
0,

  D
ef

 =
 3

S
et

po
in

tW
1

W
1 

is
 th

e 
no

rm
al

 s
et

po
in

t o
f t

he
 b

oi
le

r,
 in

 u
ni

ts
 o

f t
em

pe
ra

tu
re

 o
r 

pr
es

su
re

 d
ep

en
di

ng
 o

n 
th

e 
se

ns
or

 a
tta

ch
ed

 
to

 th
e 

LM
V

. 
A

ls
o 

ac
ce

ss
 a

t: 
O

pe
ra

tio
n 

> 
B

oi
le

r 
se

tp
oi

nt
. 

W
2 

se
tp

oi
nt

 is
 g

en
er

al
ly

 u
se

d 
w

ith
 lo

ad
 c

on
tr

ol
le

r 
m

od
e 

2,
 th

e 
in

te
rn

al
 lo

ad
 c

on
tr

ol
le

r.
 

R
an

ge
 =

 0
 to

 r
an

ge
 o

f P
re

ss
ur

e 
or

 T
em

p 
se

ns
or

.  
D

ef
 / 

T
yp

 =
 0

S
et

po
in

tW
2

W
2 

is
 a

n 
al

te
rn

at
e 

se
tp

oi
nt

 o
f t

he
 b

oi
le

r,
 in

 u
ni

ts
 o

f t
em

pe
ra

tu
re

 o
r 

pr
es

su
re

 d
ep

en
di

ng
 o

n 
th

e 
se

ns
or

 
at

ta
ch

ed
 to

 th
e 

LM
V

. 
A

ls
o 

ac
ce

ss
 a

t: 
O

pe
ra

tio
n 

> 
B

oi
le

r 
se

tp
oi

nt
. 

If 
th

e 
LM

V
 is

 in
 In

te
rn

al
 lo

ad
 c

on
tr

ol
le

r 
m

od
e 

th
is

 s
et

po
in

t c
an

 b
e 

sw
itc

he
d 

to
 W

2 
(f

ro
m

 W
1)

 b
y 

cl
os

in
g 

a 
co

nt
ac

t b
et

w
ee

n 
X

62
.1

 a
nd

 X
62

.2
. 

U
su

al
ly

 u
se

d 
fo

r 
a 

se
tp

oi
nt

 s
et

ba
ck

. 
R

an
ge

 =
 0

 to
 r

an
ge

 o
f P

re
ss

ur
e 

or
 T

em
p 

se
ns

or
.  

D
ef

 / 
T

yp
 =

 0

S
D

_M
od

O
n

D
et

er
m

in
es

 w
ha

t T
em

p 
/ P

re
ss

 a
 m

od
ul

at
in

g 
bu

rn
er

 w
ill

 c
yc

le
 o

n.
 

C
an

 b
e 

se
t a

t a
 p

os
iti

ve
 o

r 
ne

ga
tiv

e 
%

, e
ith

er
 a

bo
ve

 o
r 

be
lo

w
 th

e 
cu

rr
en

t s
et

po
in

t r
es

pe
ct

iv
el

y.
 

T
he

 %
 is

 b
as

ed
 fr

om
 th

e 
cu

rr
en

t s
et

po
in

t. 
R

an
ge

 =
 -

50
%

 to
 +

50
%

.  
D

ef
 / 

T
yp

 =
 1

%
  I

f c
ur

re
nt

 s
et

po
in

t =
 2

00
, 

an
d 

th
is

 is
 s

et
 to

 -
3%

, t
he

n 
th

e 
bu

rn
er

 w
ill

 c
yc

le
 b

ac
k 

on
 a

t 1
94

.

S
D

_M
od

O
ff

D
et

er
m

in
es

 w
ha

t T
em

p.
 / 

P
re

ss
. a

 m
od

ul
at

in
g 

bu
rn

er
 w

ill
 c

yc
le

 o
ff.

 
S

et
 a

t a
 p

os
iti

ve
  %

 s
o 

th
at

 th
e 

bu
rn

er
 w

ill
 tu

rn
 o

ff 
a 

se
t %

 a
bo

ve
 th

e 
cu

rr
en

t s
et

po
in

t. 
T

he
 %

 is
 b

as
ed

 fr
om

 th
e 

cu
rr

en
t s

et
po

in
t. 

 R
an

ge
 =

 0
 to

 +
50

%
.  

D
ef

 / 
T

yp
 =

 1
0%

S
D

_S
ta

ge
1O

n
D

et
er

m
in

es
 w

ha
t T

em
p.

 / 
P

re
ss

 s
ta

ge
d 

oi
l c

om
bu

st
io

n 
bu

rn
er

 w
ill

 e
ng

ag
e 

st
ag

e1
. 

S
et

 a
t a

 p
os

iti
ve

 %
, s

o 
th

at
 th

e 
bu

rn
er

 w
ill

 tu
rn

 o
n 

st
ag

e1
 a

t a
 s

et
 %

 b
el

ow
 th

e 
cu

rr
en

t s
et

po
in

t. 
T

he
 %

 is
 

ba
se

d 
on

 th
e 

cu
rr

en
t s

et
po

in
t. 

R
an

ge
 =

 -
50

 to
 +

50
%

, D
ef

 / 
T

yp
 =

 -
2%
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2
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en

u
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at
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P
ar

am
et
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Level

D
es

cr
ip

ti
o

n
s 

/ N
o

te
s

Phase

LMV51

LMV52

U
 =

 U
se

r 
   

   
  O

 =
 O

E
M

S
 =

 S
er

vi
ce

S
D

_S
ta

ge
1O

ff
D

et
er

m
in

es
 w

ha
t T

em
p.

 / 
P

re
ss

. a
 s

ta
ge

d 
oi

l c
om

bu
st

io
n 

bu
rn

er
, w

ill
 d

is
en

ga
ge

 s
ta

ge
1.

S
et

 a
t a

 p
os

iti
ve

 %
 s

o 
th

at
 th

e 
bu

rn
er

 w
ill

 tu
rn

 o
ff 

st
ag

e1
 o

il 
at

 a
 s

et
 %

 a
bo

ve
 th

e 
cu

rr
en

t s
et

po
in

t. 
T

he
 %

 is
 b

as
ed

 o
n 

th
e 

cu
rr

en
t s

et
po

in
t. 

 R
an

ge
 =

 0
 to

 +
50

%
, D

ef
 / 

T
yp

 =
10

%

S
D

_S
ta

ge
2O

ff
D

et
er

m
in

es
 w

ha
t T

em
p.

 / 
P

re
ss

, a
 s

ta
ge

d 
oi

l c
om

bu
st

io
n 

bu
rn

er
, w

ill
 d

is
en

ga
ge

 s
ta

ge
 2

.
S

et
 a

t a
 p

os
iti

ve
 %

 s
o 

th
at

 th
e 

bo
ile

r 
w

ill
 tu

rn
 o

ff 
st

ag
e 

2 
oi

l a
t a

 s
et

 %
 a

bo
ve

 th
e 

cu
rr

en
t s

et
po

in
t. 

T
he

 %
 is

 b
as

ed
 o

n 
th

e 
cu

rr
en

t s
et

po
in

t. 
  R

an
ge

 =
 0

 to
 +

50
%

.  
D

ef
 / 

T
yp

 =
 8

%

S
D

_S
ta

ge
3O

ff
D

et
er

m
in

es
 w

ha
t T

em
p.

 / 
P

re
ss

. a
 s

ta
ge

d 
oi

l c
om

bu
st

io
n 

bu
rn

er
, w

ill
 d

is
en

ga
ge

 s
ta

ge
 3

.
S

et
 a

t a
 p

os
iti

ve
 %

 s
o 

th
at

 th
e 

bo
ile

r 
w

ill
 tu

rn
 o

ff 
st

ag
e 

3 
oi

l a
t a

 s
et

 %
 a

bo
ve

 th
e 

cu
rr

en
t s

et
po

in
t. 

T
he

 %
 is

 b
as

ed
 fr

om
 th

e 
cu

rr
en

t s
et

po
in

t. 
 R

an
ge

 =
 0

 to
 +

50
%

.  
D

ef
 / 

T
yp

 =
 6

%

T
hr

es
hS

ta
ge

2O
n

T
hi

s 
va

lu
e 

is
 th

e 
in

te
gr

al
 o

f a
 c

on
tr

ol
 d

ev
ia

tio
n 

m
ul

tip
lie

d 
by

 ti
m

e.
 

T
hi

s 
se

rv
es

 to
 n

ot
 c

al
l o

n 
st

ag
e 

2 
un

le
ss

 th
e 

pr
es

su
re

 / 
te

m
pe

ra
tu

re
 d

ev
ia

te
s 

fr
om

 th
e 

de
si

re
d 

se
tp

oi
nt

 fo
r 

a 
le

ng
th

 o
f t

im
e 

an
d/

or
 b

y 
a 

la
rg

e 
m

ar
gi

n.
R

an
ge

 =
 0

 to
 1

00
0.

  D
ef

 / 
T

yp
 =

 3
00

T
hr

es
hS

ta
ge

3O
n

T
hi

s 
va

lu
e 

is
 th

e 
in

te
gr

al
 o

f a
 c

on
tr

ol
 d

ev
ia

tio
n 

m
ul

tip
lie

d 
by

 ti
m

e.
 

T
hi

s 
se

rv
es

 to
 n

ot
 c

al
l o

n 
st

ag
e 

3 
un

le
ss

 th
e 

pr
es

su
re

 / 
te

m
pe

ra
tu

re
 d

ev
ia

te
s 

fr
om

 th
e 

de
si

re
d 

se
tp

oi
nt

 fo
r 

a 
le

ng
th

 o
f t

im
e 

an
d/

or
 b

y 
a 

la
rg

e 
m

ar
gi

n.
 

R
an

ge
 =

 0
 to

 1
00

0.
  D

ef
 / 

T
yp

 =
 6

00

T
L_

T
hr

es
h_

O
ff

If 
a 

te
m

pe
ra

tu
re

 s
en

so
r 

is
 u

se
d,

 (
co

nn
ec

te
d 

to
 in

pu
t X

60
) 

th
is

 p
ar

am
et

er
 c

on
tr

ol
s 

w
he

n 
th

e 
bu

rn
er

 s
hu

ts
 o

ff 
an

d 
go

es
 in

to
 a

la
rm

 d
ue

 to
 a

n 
ov

er
 te

m
pe

ra
tu

re
 s

itu
at

io
n.

 
T

hi
s 

is
 n

or
m

al
ly

 u
se

d 
to

 p
re

ve
nt

 h
ot

 w
at

er
 b

oi
le

rs
 fr

om
 e

xc
ee

di
ng

 th
ei

r 
de

si
gn

 te
m

pe
ra

tu
re

s.
 

R
an

ge
 =

 0
 to

 2
00

0º
 F

.  
D

ef
 / 

T
yp

 =
 2

03
º 

F
.

T
L_

S
D

_O
n

C
re

at
es

 a
 n

eg
at

iv
e 

de
ad

 b
an

d 
fo

r 
th

e 
te

m
pe

ra
tu

re
 li
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 c
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 b
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 b
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 c
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 c
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 d
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.

S
ta

ge
Lo

ad
T

hi
s 

se
ts

 th
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 c
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 r
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, D
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 m
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 m
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 b
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is
 is

 h
ow

 m
uc

h 
th

e 
te

m
p.
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 c
ur

re
nt

 s
et

po
in

t. 
  R

an
ge

 =
 0

-1
00

%
, D

ef
 / 

T
yp

 =
 5

%

M
ax

T
m

eM
od

F
or

 m
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 b
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 c
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l l
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 c
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 c
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t c
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 c
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 c
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 c
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 c
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 c
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 c
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 b
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