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TURBINE CONTROL SYSTEM INSPECT REPORT 
For Guam Power Authority Cabras Power Station Unit 1 

 

1. The Sell Expansion Calibration 

The original scale is -10~+10VDC corresponding to 0~1” sell expansion on BNC 3300 monitor. To 

conform to the LVTD 24765-02-00 specification, the range of the LVTD needs to be scaled to the 

voltage of -4.395~4.395VDC corresponding to 0~1” sell expansion. The cold position was set in the 

-4.395VDC and the MK5 I/O configuration parameters and control constants were changed. (refer to 

the following figure) 

 

 

 

 

 

 

2. The Rotor Differential Expansion Calibration 

The Cold Position for probe A and B means the gap voltage of the probe was set at -11.8Vdc. According 

to the BNC 3300 document, the reduction of gap voltage of the Probe A is defined as Rotor Long which 

is opposite to Mark V. It is necessary to pay more attention when maintaining the rotor differential 

expansion with Mark V system. To conform to the probe specification, the probe sensitivity in MK5 I/O 

configuration should be changed from 0.0194 V/mil to 0.02 V/mil. 

Control Constants were modified as following: 

KDE1_TRANS1 :150mils changed to 200mils 

K39DE1_RANGE :1248mils changed to 1180mils 

K39DE1_OFF :-617mils changed to -590mils 

 

3. The Shaft Position Calibration 

According to the BNC 3300 document, the Active Direction means the rotor moves toward to the 

generator side. The definition of Zero Position is that the rotor pushes toward to the generator end and 

adjusts the gap voltage of the probe at -10.0VDC. In Mark V, the Zero Position is the rotor in the center 
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of the floating range. To conform to the Zero Position definition in BNC 3300, the Mark V has to adjust 

alarm and trip setting. Since the unit 1 has total gap 16mils, the active and inactive alarm and trip 

setting should be offset +-8 mils. 

Control Constants were modified as following: 

K39AAA 15.0mils changed to 7.0mils  

K39AAT 20.0mils changed to 12.0mils 

K39AIA -15.0mils changed to -23.0mils  

K39AIT -20.0mils changed to -28.0mils  

 

 

 

 

 

 

 

4. Test and adjust the MSV / RSV / RIV limit switches 

The MSV / RSV / RIV close limit switches, labeled CSB-1 / CSB-2 / CSB-3, which used for the unit 

safety protection. When the MSV fully closed and either RSV nor RIV fully closed, it will trip both 

boiler and generator. The close limit switch must be verified and adjust carefully when the link rod, 

connect valve to switch box(refer to the figure), was disconnected and connected for the valve 

maintenance. The Mark V valve calibration function used to force valve open and close to verify the 

safety  protection.     
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5.  V1 Valve Calibration 
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6. MSV Valve Calibration  
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7. RIV Valve Calibration 
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8. Primary Overspeed Test (POST) 

Before conducting the simulated Primary Overspeed test, the control constant KTNHOS was changed 

form 110% to 25%, equates to 900 rpm. The unit increased speed slowly. When it reached 900 rpm, the 

unit tripped as intended. After finished the simulated POST, the control constant KTNHOS was 

changed form 25% to 110%. 

 

9. Recommendation Summary 

(1) Normally, the shaft position varies from -2~ 0 mils when the turning gear is running, but this unit’s 

shaft position varies from -5 to 2 mils periodically. The possible reasons as the following: 

1.The material of the probe detecting target is not uniform or not AISI 4140 Steel. 

2.The surface of the probe detecting target is not smooth. 

The shaft cold position cannot be adjusted accurately. When the turbine started, the shaft position 

increased gradually and reached its maximum at 8 mils, at the load 50MW. According to the BNC 

3300 document, when the rotor position against the thrust bearing of the generator side, the position 

value should be zero. All the alarm and trip setpoints were settled on the basis of the zero position. 

The position value 8 mils should be reduced to ZERO to conform to the definition. Finally, it is 

expedient to modify the Mark V I/O config parameters to eliminate the offset. On the next outage 

opportunity, the gap between probe and target should be measured and compared to the standard 

gap-voltage of the probe. When finished the cold position setting, the rotor should be pushed back to 

turbine side, and to confirm the shaft position indicating negative floating gap, about -14~16mils, at 

Mark V display (inactive direction). If the inactive shaft position is not correct, the cold position 

should be adjusted again.  

 

(2) When the unit finished the mechanical overspeed test, the turbine cannot be reset. It is still not 

working to pull the manual reset handle in the front standard. The turbine tripped once and again 

when the manual reset handle return to original position. It seems that the reset mechanism has 

problem. The reset piston stocked and could not hold the trip trigger at reset position. Finally, the 

reset piston rod (refer to the following figure )was pulled manually ,and then the turbine reset 

successfully. On the next outage opportunity, the turbine trip and reset mechanism should be 

disassembled, inspected and washing the sludge out.  
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(3) The RIV test solenoid needs to be replaced. This solenoid wasn’t working and the RIV cannot be 

tested. 

 

(4) Servo valve null Bias Current check 

The servo valve output current from each Mark V control processor should be approximately -0.2 ± 

0.133 mA. When viewing on the auto calibrate display, the servo current will be displayed in percent, 

where 1.0% equals 0.1 mA on a control panel. In the Mark V turbine control panel, the error 

between a servo-valve output's regulator feedback and its reference is converted into servo current. 

When the feedback of a regulator is equal to the reference the error is zero, so zero error would mean 

zero current. Some amount of current must be added to the output when the regulator error is zero to 

provide sufficient current to overcome the fail-safe spring to keep the device in position to maintain 

a steady flow of steam. In the Mark V, null bias current is a fixed value of current, defined in the I/O 

Configurator, that is added to the output to overcome fail-safe spring tension. The MSV servo-valve 

null position has shifted to open-side position. The servo-valve output current must keep some 

amount of positive current to overcome the unbalanced null position. This cause the MSV valve 

position feedback is a little greater than the reference. So, the MSV valve position feedback always 

does not match the command. The badly unbalanced null position represent that the servo valve 

internal mechanism wears badly or be contaminated by sludge. Although the unbalanced null 

position does not affect the valve control significantly, it had better to replace new one in next 

overhaul time.  
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1.Introduction 

According hard to light off burners in CABRAS unit 1, GPA permitted to start 
burner front modification plan that had proposed to discuss in 2014. The benefit of 
burner front modification plan is 
A. Successfully light off the first burner in 5 minutes after boiler purge.  
B. Catch the flame of Igniter and main burner actually. 
C. Replace old igniter pad with easy maintenance pneumatic actuator drive 

valve. 
D. Replace MONO Block valve with 3 easy maintenance pneumatic actuator 

drive valve, saving cooling and purge steam. 
E. Improve main gun purge sequence to make sure waist oil into boiler will 

burned exactly.  
Whole plan period started from 2/8/17 to 30/8/17. Remove OLD devices and install 
new equipment, welding pipe, cabling and wiring, logic modification and testing. 
All work done on 23/8/17 and verification all functions on 24/8/17~14/9/17. New 
burner front equipment provide more safety and reliability functions than before.    
 

2. Scope of project 
The scope of burner front modification replaces some equipment and devices at 
burner, not include the Igniter gun and main burner devices. Those equipment and 
devices are modified as follows. 

2.1 Igniter Local Control Package  
Dismantle, remove the existing Igniter Local Control Package and renovate to 
PLC control package and solenoid valves panel with new valve rack 

 

2.2 Heating box  
Install a space heating box for protecting Igniter probe tips from moisture at 
long time outage. 

 

2.3 Igniter Probe tips  
Dismantle, remove the existing Igniter Probe tips and replace them with a new 
one. 
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2.4 Igniter Cylinders  
Dismantle, remove the existing Igniter Cylinders and replace them with a new 
one equipped with a proximity switch. 

 

2.5 Main Burner Mono Block Valve  
Dismantle, remove the existing Main Burner Mono Block Valve and renovate 
mono block valve to be pneumatic actuated. Limit switch is integrated in the 
actuator, easy for maintenance. Valves are controlled via DCS. 

 

2.6 IGNITER flame detectors  
Dismantle, remove the existing 4 IGNITER flame detectors with amplifier 
model per each unit and replace them with 4 IGNITER intelligent integrated 
flame detectors with internal flame relay model. 

 

2.7 Main flame detectors  
Dismantle, remove the existing 4 main flame detectors with amplifier model 
per each unit and replace them with 4 main intelligent flame detectors with the 
internal flame relay model. 
 
 

3 Burner front modification 

3.1 Igniter Local Control Package 
3.1.1 Dismantle, remove the existing Igniter Local Control 

Package 
Old Igniter Local Control Package include the control panel, solenoid valve, 
oil valve and purge valve. The control sequence of old Igniter Control 
Package uses electric circuit and timer relay, but the NEW Igniter Control 
Package uses PLC (Programmable Logic Controller) to control the Igniter 
sequence. 
 

3.1.2  new valves and new control panel 
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The oil valve and purge valve of the Igniter system is too old to find repair 
kits, and hard to prevent valve leakage. But the new oil valve and purge 
valve did not have this weakness. Using the pneumatic actuator to drive oil 
and purge valve could have quick response and the limit switch of the 
actuator could feedback right position to the control system. 
 

 
FIGURE 1. OLD IGNITER LOCAL CONTROL PACKAGE (B1 & C1) 

 
 

 
FIGURE 2. OLD IGNITER LOCAL CONTROL PACKAGE (B2 & C2) 
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FIGURE 3. NEW IGNITER LOCAL CONTROL PACKAGE (B1 & C1) 

 

 

FIGURE 4. NEW IGNITER LOCAL CONTROL PACKAGE (B2 & C2) 

 

FIGURE 5. LOCATION OF IGNITER PURGE AND OIL VALVE 
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We relocate the igniter control panel for real use and nearby the Igniter 
which control by the control panel. Igniter control panel of B1 & B2 are 
located at the same place, but C1 & C2 are located nearby C1 & C2 burners. 
( figure 6 & 7)  
New Igniter control wiring schematic is quite simple and easy to maintain.  
 

 

FIGURE 6. C1 IGNITER CONTROL PANEL 

 

 
FIGURE 7. C2 IGNITER CONTROL PANEL 

 
3.1.3  PLC control sequence 
There is a PLC (Programmable Logic Controller) to control the Igniter 
sequence. NEW PLC control sequence is 100% follow the OLD Igniter 
sequence.  
There is a Allen-Brandley Micro logix 1400 PLC in the igniter control 
panel(Figure 8), all control sequence hade programmed into ladder logic 
and download to the PLC.  
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FIGURE 8. PLC INSIDE IGNITER CONTROL PANEL 

 
New igniter control panels have START,STOP and Emergency STOP push 
buttons on the panel that could let operators operate the Igniter in the field, 
and have 5 indicator light to show the status of the Igniter system. These 
indicator lights will help operators more understanding the sequence of the 
Igniter system.(Figure 9) The following description are the functions of the 
indicator lights and push buttons. 
INDICATOR LIGHTS: 

SYSTEM ENABLED: Light ON when Igniter system permissive to 
operate. 
IGNITER INSERTED: Light ON when Igniter fully inserted. 
PURGING: Light ON when purge valve opened. 
OIL VALVE OPEN: Light ON when oil valve opened. 
SPARK ON: Light ON when SPARK PACKAGE in operate.  
  

PUSH BUTTONS: 
START P.B.: press to START igniter, momentary type N.O. contact. 
STOP & PURGE P.B.: press to STOP igniter and get into purge sequence, 

momentary type N.C. contact. 
EMERGENCY STOP P.B.: press to STOP igniter and FORCE retract 

igniter immediately, maintained type N.C. contact. 
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FIGURE 9. INDICATOR LIGHT AND PUSH BOTTOM OF IGNITER CONTROL PANEL 

 
3.1.4 Igniter cylinder test function 
There is a Igniter cylinder TEST push button(reference to figure 8) inside 
the igniter control panel could let the operator to test the Igniter cylinder and 
whole the igniter travel. This push button force to energize the igniter 
extend solenoid valve to push the igniter extend to the fully extend position. 
If the igniter extended to the fully extend position, the “Igniter Inserted” 
indicator light on the panel will light. 
 
 

3.2 Heating box  
This project has to install a space heating box for protecting Igniter probe 
tips from moisture at long time outage. For the experience, when the unit is 
in outage period, the temperature will cool and make moisture inside the 
igniter probe rods and tips. If we did not remove the moisture, the igniter 
probe tip can’t get good spark to light off the igniter. Put the igniter probe 
tips into a heating box to keep it stay dry and prevent moisture. 
Igniter probe Supply power is 220VAC and temperature setting range is 
from 20 ~80 (68  ~ 176 ).The box is shown in Figure 10. 
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FIGURE 10. HEATING BOX 

 

 

3.3 Igniter Probe tips  
3.3.1  Dismantle, remove the existing Igniter Probe tips 
The OLD igniter Probe tips and power unit did not provide strong SPARK 
to light off the Igniter, and electric leakage on the connector and shell that 
could cause light off failure of the igniter. 
This project is to remove the existing Igniter probe package and replace new 
one. The new igniter probe package includes igniter probe tips and power 
unit. Both of them should be replaced for a new one. 
 

 
FIGURE 11. OLD IGNITER PROBE TIP IN ELECTRODE SLEEVE 
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FIGURE 12. OLD IGNITER POWER UNIT IN B2 & C2 

 
3.3.2  New Igniter probe and power unit 
New Igniter probe tips and power units are provider from Porney called 
“High Energy Spark Igniter (HESI)”. The length of spark rod tip is 96 inch, 
connecting cable is 20 feet.   
 

 

 
FIGURE 13. NEW IGNITER ROD TIP IN B1 
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FIGURE 14. NEW IGNITER POWER UNIT IN B2 & C2 

 
 

3.3.3  Improve of Igniter probe. 
3.3.3.1 Depth adjustment function 

The OLD spark rod had different way to install on igniter sleeve and 
all can’t adjust the depth insert to the boiler. That may cause the spark 
is not in the right position to light off the igniter, and make the igniter 
hard to light off. 
There is a new way to adjust the depth of igniter rod and easy to do it. 
The design is shown in figure 16. 
The original design of the depth of igniter rod tip is 8 inch, and we 
adjust the depth of the spark rod tip match the original design. 
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FIGURE 15. IGNITER SLEEVE FOR SPARK ROD (BEFORE) 

 

 
FIGURE 16. IGNITER SLEEVE FOR SPARK ROD (AFTER) 

 
 

 

FIGURE 17. DEPTH OF SPARK ROD (8 INCH) 

 
 



35 
 

3.3.3.2 Spark indicator window 
When the spark rod tip is inserted to the boiler and start spark, no one 
knows does it work or not. The only way to know is listen to the sound 
of the spark when it ignition, but it is hard to listen to the sound in the 
field. The new igniter power unit provide a window to see the light of 
the discharge tube when it ignition. That is easy to know the spark rod 
tip is working or not. 

 
FIGURE 18. WINDOW OF IGNITER POWER UNIT 

3.4 Igniter Cylinders  
Dismantle, remove the existing Igniter Cylinders and replace them with a 
new one equipped with a proximity switch. 
Old pneumatic igniter cylinder is a very old and no piston seal type of 
cylinder. New igniter cylinder has seal between piston and cylinder to 
prevent air leakage and keep the cylinder working well. 

 
FIGURE 19. OLD IGNITER CYLINDER 
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FIGURE 20.  NEW IGNITER CYLINDER 

Here also replace the old 3-way valve to proximity sensor. The function of 
the 3-way valve is let igniter control system know the igniter gun is really 
extend to the fully extended position. The proximity sensor has the same 
function as the 3-way valve in the new PLC control system. 
 

3.5 Main Burner Mono Block Valve  
3.5.1  Dismantle, remove the Main Burner Mono Block Valve 
The existing Main Burner Mono Block Valve is the key equipment for 
supplying fuel and atomizing media to main burner. Mono Block Valve 
composed of 1 motor, 1 limit switch, 2 2-way valve and 1 3-way valve. The 
pipe connection and valve position drawing shows in figure 21 & 22. 

FIGURE 21. CONNCTION & VALVE POSITION DRAWING OF MONO BLOCK VALVE 
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FIGURE 22. MONO BLOCK VALVE 

Mono block valve is use a 1/3 motor to drive oil, purge and atomizing 
valves at the same time , and the motor stop command is come from the 
limit switch when the drive arm touch the limit switch. All the three valves 
have the same stroke, if one valve did not match the right position, that 
valve will leakage. If the limit switch did not adjust well, the motor will 
over travel and stop due to the motor overload. That will cause the main 
burner light off failure. 
 

3.5.2  renovate mono block valve to be pneumatic actuated 
This project is to renovate mono block valve to be pneumatic actuated. 
The advantages of pneumatic actuated valves are: 
A. Fast action and response of the valve. 
B. Control the valve one by one to prevent leakage. 
C. Two limit switches for open and close position can get the position 

accurately.  
D. Simple and easy to maintain. 
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FIGURE 23. NEW PNUMATIC ACTUATED VALVE IN OPERATION 

 
The pneumatic actuated valve needs a solenoid valve to change the direction 
of the air inlet path to the actuator and drive the valve open or close. There 
are two solenoid valve panels located beside the burner front, each panel has 
12 solenoid valves for 2 burners (B1&C1 or B2&C2). Those solenoid 
valves are driving the following valves. 
A. Main burner Atomizing valve. 
B. Main burner PURGE valve. 
C. Main burner OIL valve. 
D. Main burner cooling valve. 
E. Igniter PURGE valve 
F. Igniter OIL valve 
The location of the solenoid valves are match valves in burner front 
physically. Both solenoid valve panel have same layout for the solenoid and 
have tags beside the solenoid valve to know which it drive. (Figure 24) 
Every solenoid valve has 1 LED indicator to indicate when the coil 
energized. There is a RED manual push button on the solenoid valve, when 
pressed the manual push button that will force the solenoid valve into 
energize function immediately and drive the pneumatic driven valve open. 
(Figure 25) 
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FIGURE 24. SOLENOID VALVE PANEL LAYOUT 

 

 

FIGURE 25. SOLENOID VALVE 

3.5.3  DCS logic modification 
After replaced main burner mono block valve with pneumatic actuated 
valve, DCS should modify the burner control logic to fit the equipment in 
burner front. Every burner had added 6 digital input points, 2 analog input 
points and 2 digital output points. 
The DCS logic modification includes not only mono block valve, but also 
the igniter remote control. The igniter remote control is the part of the 
burner control logic. All the function of the burner is the same as before, 
and get a little improve of purging sequence.  
It will automatically light off the igniter and open the purge valve into the 
purging sequence when the burner tripped. It should manually press the 
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“BURNER OFF” to start purging sequence before. It is more convenience 
than before. 
There is one common logic block had modified, that is: 
1BMS_2:B0053CA: remove “ANY BURNER UNSUCCESSFUL MAIN 

FLAME CHECK” signal, that doesn’t use after change the new 
flame scanner. 

 
There are 3 logic blocks in every burner have been modified. They are: 
1BMS_2:BB104CA: modify the IGNITER control sequence and output 

“IGNITER START” and “IGNITER STOP” signal to remote 
control the igniter. 

1BMS_2:BB109CA: modify the MONO block valve sequence to pneumatic 
actuated atomizing valve and OIL valve. Change “OIL VALVE 
CLOSING” signal to “ATOMIZING VALVE OPENING” signal. 

1BMS_2:BB110CA: modify “IGNITER LOAD” signal to “IGNITER 
EMERGENCY STOP COMMAND” signal to emergency stop the 
igniter and retract the igniter immediately. 

  
 

3.5.4  Control graphics modification 
There are more controlled signals feedback from burner front before 
renovate mono block valve to be pneumatic actuated. The advantage is 
operator can get more information from burner front and handle all well. 
Here are the control graphics before and after modification.(figure 26 & 27). 
We only have 8 signals from burner front before, that are Igniter & main 
FLAME signals, air register OPEN or CLOSE position signals, Impeller 
EXTEND position signal & burner COUPLED signal. Right now we have 
14 signals from burner front, the new added signals are: 
Igniter EXTEND: Igniter gun in extend position. 
Igniter OIL valve OPEN: Igniter oil valve in fully open position. 
Atomizing valve OPEN: atomizing valve in fully open position. 
PURGE valve OPEN / CLOSE: purge valve in fully open or close position. 
Cooling valve OPEN: cooling valve in fully open position. 
Those signals provide all information of burner front to the operator to 
handle the burner. 
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FIGURE 26.CONTROL GRAPHIC BEFORE MODIFICATION 

 
FIGURE 27.CONTROL GRAPHIC AFTER MODIFICATION 

3.6 IGNITER & Main flame detectors  
3.6.1  Old igniter and main flame detectors 
There are 8 flame detectors in burner front to detect the flame of 4 igniters 
and 4 main burners. The old igniter and main flame detectors are old, out of 
phase and hard to find spare parts to maintain. Most flame detectors in 
burner front are in poor condition. 
The old flame detectors are amplifier type, flame detector in burner front to 
detector the flame of the burner and send signal to the amplifier module in 
the electric room, the amplifier module analyze the signal and determine the 
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flame is ON or OFF, if the flame detector detect the flame, the amplifier 
module send a FLAME ON signal to BMS(Burner Management System).  

 
FIGURE 28.FLAME DETECTOR BEFORE MODIFICATION 

 
FIGURE 29.WRONG CABLE CONNECTER FOR FALEM DETECTOR 

 
FIGURE 30.AMPLIFIER FOR FALEM DETECTOR 
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3.6.2  NEW igniter and main flame detectors 
This project needs to replace the old flame detectors with NEW intelligent 
integrated flame detectors with internal flame relay model. The new 
intelligent integrated flame detectors are made by FIREYE type is 95IRS2.  
95IRS2 have 21 choices of flame flicker frequency, adjustable sensor gain, 
adjustable flame relay ON/OFF thresholds, 4-20mA analog signal strength 
output, fault relay and 4 selectable programmable files to store setting. And 
we could remote communication via Fireye software in laptop. All settings 
could be set via keypad on the 95IRS2 scanner. 
The NEW 95IRS2 flame detector in burner front shows in figure 21 

 

FIGURE 30.AMPLIFIER FOR FALEM DETECTOR 

 
FIGURE 31.POWER AND TERMINAL OF FLAME DETECTOR IN ELECTRIC ROOM 
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We can use the push button on the flame detector to change the settings, the 
display and push button shows in figure 31. 
 

 
FIGURE 32.DISPLAY AND PUSH BUTTON ON 95IRS2 

 
For ease of operation, 95IRS2 flame detector contains three menus (or loops) 
accessed via the keypad and viewed on the scanner’s display. The menus 
are: 
 
STATUS MENU: The Status menu is the default display, and appears as 

soon as power is applied. Use the UP and DOWN buttons to 
scroll through the menu and view the current operating 
status. No operating parameters can be changed from the 
Status menu. To change any setting, you must enter a four 
digit password then enter the Edit, or AutoTune menus 
(figure 33) . The parameters in status menu are descripted in 
figure 34. 

EDIT MENU: The Edit Menu contains all the user-selected setting for the 
95IRS2 scanner. The Edit menu is entered from the Status 
menu after first entering a four-digit password. In the Edit 
menu, the user is allowed to change the setting to optimize 
the scanner performance (figure 35) . The parameters in edit 
menu are descript in figure 36. 

AUTOTUNE MENU: From the AutoTune menu, the user views the flame 
signal intensity and physically aims the scanner for 
optimum signal. The user then commands the InSight 
scanner to analyze the flame ON and OFF (background 
radiation) conditions, and automatically select the optimum 
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setting. As with the Edit menu, the AutoTune menu is 
entered from the Status menu after first entering a four-digit 
password (figure 37). The parameters in AutoTune menu 
are descripted in figure 38. 

For more information of 95IRS2 flame detector, please refers manual for 
detail.  

 
FIGURE 33.STATUS MENU OF 95IRS2 

 

 
FIGURE 34.PARAMETERS OF STATUS MENU 
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FIGURE 35.EDIT MENU OF 95IRS2 
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FIGURE 36.PARAMETERS OF EDIT MENU 

 
 
 

 
FIGURE 37.AUTOTUNE MENU OF 95IRS2 
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FIGURE 38 PARAMETERS OF .AUTOTUNE MENU 

 

 
FIGURE 39 95IRS2 PARAMETER SETTINGS OF CABRAS UNIT #1 

 
3.6.3  Communication software of flame detector 
This project provides software FS950W that can communicate with 95IRS2 
flame detectors. All flame detectors in CABRAS UNIT #1 had assigned an 
address that could communication with the software via the laptop (figure 
39). This software has following capabilities: 
A. Communicate with up to 128 flame detectors via RS485.   
B. Display flame signature configuration. 
C. Create flame signal bar graphs. 
D. Review real time flame signal trend log. 
E. Review fast Fourier Transform of flame signal spectrum. 
F. Review time readout of flame signal, and flame signature configuration 

files. 
G. Review/program scanner setting remotely. 
 
The communication wiring of flame detectors is shown in figure 40. Most 
new IBM compatible PC did not have RS485 port, there is a RS485 to USB 
converter used for communicating with 95IRS2 flame detectors.  

BURNER Address Descrip tion
File

Select

Temp

scale

IR

Band

IR

GAIN

IR

RANGE

ON

threshold

OFF

Threshold
FFRT OTD

B1  IGN 1 B1I A scale F i31 iG17 HIGH 30 15 4 1

B1 MAN 2 B1M A scale F i70 iG23 LOW 30 15 4 1

B2  IGN 3 B2I A scale F i31 iG17 HIGH 30 15 4 1

B2 MAN 4 B2M A scale F i70 iG23 LOW 30 15 4 1

C1  IGN 5 C1I A scale F i31 iG17 HIGH 30 15 4 1

C1 MAN 6 C1M A scale F i70 iG23 LOW 30 15 4 1

C2  IGN 7 C2I A scale F i31 iG17 HIGH 30 15 4 1

C2 MAN 8 C2M A scale F i70 iG23 LOW 30 15 4 1

Flame Detector setting of CABRAS unit #1
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FIGURE 40 COMMUNICATION WIRING OF 95IRS2 FLAME DETECTORS 

 
The “CABRAS UNIT” database had created in FS950W, and there are 8 
flame detectors in the database. We shall click the “CONNECT” pushbutton 
on the toolbar to connect the flame detectors in the burner front, the 
function of the toolbar shows in figure 41. The useful tools are “SCANNER 
CONFIGURATION”, GRAPHS” and “KEYPAD”.  
 
 

 
FIGURE 41 THE FUNCTION OF THE TOOLBAR 

 
SCANNER CONFIGURATION: Scanner configuration shows the contents 

of the memory files of the current flame detector which you 
connect and can save the contents to file. This will help user to 
set the parameters when change or replace a NEW flame detector. 
The 95IRS2 flame detector have 4 memory files, all flame 
detectors use “file A “in CABRAS unit 1. 

GRAPHS: The Graph Window allows the user to view the scanner 
information as an FFT Graph, a Trend graph, or a Time Series 
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Graph. User can see the fire strength and Frequency V.s 
Amplitude graph to check the flame condition in the boiler.  

KEYPAD: The “Keypad” Screen (figure 42) duplicates the action of the 
detector keypad display in the field. User can set all setting in 
front the laptop and don’t need go to the burner front. 

 

 

FIGURE 42 THE KEYPAD SCREEN 

 

4 Conclusion  

Burner front modification plan is a big change in the burner front. Replace the old 
devices with new type and easy maintain devices will help operators and 
maintenance person easy to find where the problem is and easy to fix it. Such as the 
MONOblock valve, a motor actuate to open or close 3 valves(oil, purge and 
atomizing valve) and no open or close indicate of the MONOblock valve, no one 
knows all the three valve are in the fully closed position or not. But the new 
pneumatic actuate valve is a ball valve and have a indicator to see the valve is in 
open or close position. If the indicator is horizontal the valve is in open position, if 
the indicator is vertical the valve is in close position. That is much easy to see and 
understand the situation of the valves.  
All in all the burner front modification have following advantages: 
A. Easy to find out root cause if IGNITER package problem occurred  
B. It is a better way to protect igniter probe tips from moisture at long time 

outage with a space heating box. 
C. Renovate mono block valve to be pneumatic actuated. Limit switch is 

integrated in the actuator, easy for operation and maintenance. 
D. New intelligent integrated flame detectors have good sensitivity. 
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E. HMI PC for behaving monitoring of intelligent flame detector, in order to get 
good accuracy of intelligent flame detector. 

F. More reliable operation of Burner System. 
 
A successful modification in burner front is not only all devices in burner front, but 
also the experience from the operator. All recommendation can make the function in 
burner front better and better, and more easily to maintain and operate. 
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