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Notice 

All content and material in this Manual (including, without limitation, text, design, graphics, logos, icons, images, 

code and software, as well as the selection and arrangement thereof) is confidential and proprietary, the exclusive 

property of and owned by Reuter-Stokes, LLC. and is protected by copyright, trademark and other applicable laws.  

Any use of content and material in this Manual, including but not limited to the modification, distribution, 

transmission, performance, broadcast, publication, uploading, licensing, reverse engineering, transfer or sale of, or 

the creation of derivative works from, any material, information, software, products or services obtained from the 

content and material in this Manual, or use thereof for purposes competitive to Reuter-Stokes, LLC, is expressly 

prohibited.  

WHILE EVERY ATTEMPT HAS BEEN MADE TO ASSURE THE COMPLETENESS, ACCURACY AND 

TIMELINESS OF THE CONTENT AND MATERIAL IN THIS MANUAL, IT IS PROVIDED ON AN "AS IS" 

AND "AS AVAILABLE" BASIS.  REUTER-STOKES, LLC. EXPRESSLY DISCLAIMS ALL WARRANTIES 

OF ANY KIND, WHETHER EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE IMPLIED 

WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE AND ANY 

WARRANTIES THAT THE CONTENT AND MATERIAL IN THIS MANUAL IS NONINFRINGING, AS 

WELL AS WARRANTIES IMPLIED FROM A COURSE OF PERFORMANCE OR COURSE OF DEALING; 

THE MATERIALS IN THIS MANUAL WILL BE ERROR-FREE; OR THAT THE MATERIALS IN THIS 

MANUAL WILL BE COMPLETE, ACCURATE OR TIMELY. NO ADVICE OR INFORMATION, 

OBTAINED BY YOU FROM REUTER-STOKES, LLC. OR THROUGH THE CONTENT AND MATERIAL IN 

THIS MANUAL SHALL CREATE ANY WARRANTY OF ANY KIND. REUTER-STOKES, LLC. DOES NOT 

MAKE ANY WARRANTIES OR REPRESENTATIONS REGARDING THE USE OF THE CONTENT AND 

MATERIAL IN THIS MANUAL IN TERMS OF THEIR COMPLETENESS, CORRECTNESS, ACCURACY, 

ADEQUACY, USEFULNESS, TIMELINESS, RELIABILITY OR OTHERWISE. 

YOU ACKNOWLEDGE AND AGREE THAT YOU ASSUME FULL RESPONSIBILITY FOR YOUR USE OF 

THE CONTENT AND MATERIAL IN THIS MANUAL.  YOU ACKNOWLEDGE AND AGREE THAT YOUR 

USE OF THE CONTENT AND MATERIAL IN THIS MANUAL IS AT YOUR OWN RISK.  YOU 

ACKNOWLEDGE AND AGREE THAT, TO THE FULLEST EXTENT PERMITTED BY APPLICABLE LAW, 

REUTER-STOKES, LLC. WILL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, PUNITIVE, 

EXEMPLARY, INCIDENTAL, SPECIAL, CONSEQUENTIAL OR OTHER DAMAGES ARISING OUT OF 

OR IN ANY WAY RELATED TO THE CONTENT AND MATERIAL IN THIS MANUAL, WHETHER 

BASED ON CONTRACT, TORT, STRICT LIABILITY OR OTHERWISE. THIS DISCLAIMER APPLIES, 

WITHOUT LIMITATION, TO ANY DAMAGES OR INJURY ARISING FROM ANY FAILURE OF 

PERFORMANCE, ERROR, OMISSION, YOUR LOSS OF PROFITS, DESTRUCTION, AND ANY OTHER 

TANGIBLE OR INTANGIBLE LOSS.  

Copyright © 2018 Baker Hughes, a GE company. 

Contains Baker Hughes, a GE company Confidential Information. 
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Information and Safety Paragraphs 
 
Note: These paragraphs provide information that provides a deeper understanding of the situation, but is not 

essential to the proper completion of the instructions. 

 
IMPORTANT:  These paragraphs provide information that emphasizes instructions that are essential to proper setup 

of the equipment. Failure to follow these instructions carefully may cause unreliable performance. 
 
CAUTION!   These paragraphs indicate a risk of potential minor personal injury and/or severe damage to the 

equipment, unless these instructions are followed carefully. 

 
WARNING!   These paragraphs  indicate a risk of potential serious personal injury, unless these instructions 

are followed carefully. 
 
 

General Safety Issues 
 

The user must make sure to operate all auxiliary equipment in accordance with local codes, standards, regulations, 

or laws applicable to safety. 

 
WARNING! Do not disconnect the sensor while the circuit is energized (live), unless the area is known to be 

non-hazardous and free of explosive gases. 
 
CAUTION! The Flame Tracker Dry is designed to operate at extreme temperatures. Do not attempt to work 

on the Flame Tracker Dry until it has reached a safe handling temperature. 
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Certification Information 
 
ATTENTION!  The RS-FS-9009-XX Flame Tracker Dry sensor complies with the following standards: 
 

 ETL 

  Control Number 9900287 

 

Class 1, Div. 2, Grp A,B,C,D  T3 

Class 1, Zone 2  AEx nA IIC T3 Gc 
 

ATEX / IECEx 
 

 

 

    

 

 
 

Hot End  

-51ºC ≤ Ta ≤ 190ºC; T3 

-51ºC ≤ Ta ≤ 285ºC; T2 

-51ºC ≤ Ta ≤ 325ºC; T1 
 

Cool End  

-51ºC ≤ Ta ≤ 150ºC; T3 

 

 
China Hazardous 

area mark 

 
Customs Union  

Hazardous area mark 

 

 
South Korea KTL 

hazardous area mark 

 

 
Brazilian INMETRO 

Hazardous area mark 

 

 

 

 

  

These certifications are based on the use of approved interconnecting cables only.  Currently 

available approved interconnecting cables are BHGE Reuter Stokes RS-E2-0285PXXX and GE 

362A1053PXXX. See Section 1.3 for details. 
 

  

 

 

 

  II 3 G 

 

   Ex nA IIC T3 Gc 



Flame Tracker Dry SiC Flame Sensor 

 
 
 

Operation and Maintenance Manual
 
v 

 

 

Table of Contents 
 

1 Introduction ....................................................................................................................... 1 

1.1 General Description ............................................................................................................................................................... 1 

1.2 FLAME TRACKER DRY COOL & HOT END (RS-FS-9009-03) .................................................................................... 1 

1.3 Interconnecting Cable (RS-E2-0285PXXX) ................................................................................................................... 2 

1.4 Flame Tracker Dry Specifications (RS-FS-9009-XX) ................................................................................................. 3 

2 Installation ......................................................................................................................... 4 

2.1 Routing the Sensor Cable ................................................................................................................................................... 4 

2.2 Cool End Installation ............................................................................................................................................................. 7 

2.3 Hot End Installation ............................................................................................................................................................... 8 

3 Setup ................................................................................................................................. 10 

3.1 Wiring to the Controller .....................................................................................................................................................11 

3.2 Controller Setup ....................................................................................................................................................................12 

3.3 Sensor Functional Check ...................................................................................................................................................12 

4 Sensor Removal .............................................................................................................. 13 

5 Maintenance .................................................................................................................... 13 

6 Troubleshooting .............................................................................................................. 14 
 

  



Flame Tracker Dry SiC Flame Sensor 

 
 

 Operation and Maintenance Manual
 
1 

 
 

1 Introduction 

1.1 General Description 
 

The Flame Tracker Dry is an ultraviolet (UV) light sensitive detector used to measure the intensity of the flame in 

the combustion chambers of a gas turbine. Due to the use of a silicon carbide photodiode, the Flame Tracker Dry 

is very sensitive to the longer wavelength components of the UV light generated by the flame. These wavelengths 

penetrate the fog of fuel in the combustion can so the Flame Tracker Dry is significantly more sensitive to the 

flame than previous technologies, such as Geiger  Mueller tubes. Being a UV sensitive device, the Flame Tracker 
Dry is not sensitive to the visible and infrared light generated by the hot combustion chamber walls so only the 

flame’s light is detected. 

 

The Flame Tracker Dry also separates the UV light sensitive photodiode in the Hot End, mounted on the 

combustion cans, from the temperature sensitive electronics in the Cool End, mounted below the turbine in a cool 

zone. This allows the Flame Tracker Dry to be operated indefinitely without the use of a cooling system.  The 

single unit cannot be modified or disassembled.  Any modifications will void the warranty and will cause an unsafe 

condition. 

 

1.2 FLAME TRACKER DRY COOL & HOT END (RS-FS-9009-03) 
 

 
 
             

 
 

Dimensions in inches [millimeters] 
Dimensions are for reference only  
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1.3 Interconnecting Cable (RS-E2-0285PXXX) 
 

 
Connector : MIL-DTL-38999 series III, shell size 15, 5 #16 pins 
Voltage (max) :  300 VRMS 
Temperature (max) : 482ºF (250ºC) 
 
Dimensions in inches [millimeters] 
Dimensions are for reference only 
 
 

Interconnecting Cable 
Part Number 

Total Length 
ft [m] 

Armor Length 
in [cm] Connector Type 

RS-E2-0285P001 60-62 [18.3-18.9] 36 [14.2] Right Angle 

RS-E2-0285P002 60-62 [18.3-18.9] None Right Angle 

RS-E2-0285P003 60-62 [18.3-18.9] 75 [190.5] Right Angle 

RS-E2-0285P004 120-122 [36.6-37.2] 36 [14.2] Right Angle 

RS-E2-0285P005 70-72 [21.3-22.0] 36 [14.2] Right Angle 

RS-E2-0285P007 39-41 [11.9-12.50] 36 [14.2] Right Angle 

RS-E2-0285P011 60-62 [18.3-18.9] 36 [14.2] Straight 

RS-E2-0285P012 120-122 [36.6-37.2] 36 [14.2] Straight 

RS-E2-0285P017 39-41 [11.9-12.50] 36 [14.2] Straight 

 
  

GROUNDED CONDUIT 
TO COVER TO ARMOR 
SHIELD 
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1.4 Flame Tracker Dry Specifications (RS-FS-9009-XX) 
 

Mechanical  

Hot End Pipe Union: 300 Series Stainless Steel  

Hot and Cool End Housings: 300 Series Stainless Steel 

Hot End Mount: 3/4” NPT female, 2-1/4" Union Nut 

Cool End Mount: 2-1/2” Pipe Clamp for 1-5/8” Strut Channel 

Connectors:  

Cool End to 

Interconnecting Cable: 
MIL-DTL-38999 Series III size 15 (5 pin) 

Sensor: Silicon Carbide photodiode 

Window: Sapphire 

 

Operating  

Sensitivity: >5 mA @ 1x1010 photons/in2/sec @ 310 nm 

Output: Operating:  4 - 20 mA, Max < 21 mA 

Response time: <175 milliseconds 

Power Requirements:  

Cool End: 12 - 30 VDC @ > 100 mA 

Interconnecting Cable: Max voltage 300 Vrms 

Temperature Range:  

Hot End: -60F to 617F (-51C to 325C) 

Cool End: -60F to 284F (-51C to 140C) Operating 

-60F to 302F (-51C to 150C) Short Duration with 

150 C Shutdown 

 

Interconnecting Cable: -60F to 482F (-51C to 250C) 

Relative Humidity: 100% 

Process Pressure: 400 psig (2.8 MPa) 

Vibration:  

Hot End: 0.0125” Double Amplitude; 10 – 88 Hz 

5 G continuous; 88 – 1200 Hz 

Cool End: IEC 60068-2-64 

Spectrum A.2, Category 3 
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2 Installation 
 

IMPORTANT: Do not install a flame sensor that has a cracked window, damaged threads, or one that has been 
disassembled. 

 Maintain a minimum bend radius of 6 inches for all bends of the MI cable. 
 Store sensors in shipping container provided.  Keep in plastic bag with desiccant, the dust cap is 

to remain installed on the Cool  End  connector until time of installation. 

2.1 Routing the Sensor Cable 
 
The Hot End of the Flame Tracker Dry is mounted onto the sight tubes of the combustion cans. The sensor cable 

is mounted along the strut channel around the turbine. The Cool End  is mounted on the I-beam or pedestal below 

the turbine. See the image below for an example installation on a Frame 7F  turbine. 

 

 
 
Note:  Guide the Cool End down to the Cool End mounting location.  Use care in handling the Cool End during 

the installation process to protect the electronics located inside the Cool End.    
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Example 7EA Turbine Detector and Cable Routing 
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Mount the sensor cable to the strut channel using 1/8” cushioned loop clamps. A silicone cushion is recommended 

for its high temperature resistance. See the images below for the recommended cable mounting. 

 
IMPORTANT: The cable must be secured at least every 3ft. The minimum bend radius of the cable is 6 inches. 
 

1. Place the loop clamp on the sensor cable and position it over the opening in the strut channel. 
 

      
 
 
 

2. Place the mounting nut in the strut channel and secure the installation using a bolt. 
 

     
 

At the Cool End, the extra cable should be looped and mounted to a nearby strut channel using any convenient 

means. A secure mounting is required to prevent the sensor cable from rubbing due to turbine vibration. An 

appropriately sized pipe clamp for the size of the loops is recommended. 
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2.2 Cool End Installation 
 

The Cool End is to be mounted below the turbine on the pedestal or I-beam on F-Class gas turbines or under the 

foot grating on E-Class gas turbines. Mount the Cool End to the strut channel using a 2-1/2” pipe clamp. 

 

 
1. Mount the Cool End on a 1-5/8” strut channel using 2-1/2” pipe clamp. 

 

2. Attach the interconnecting cable to the large connector on the bottom of the cold end as shown above. 

Spin the coupling nut on the connectors until the blue line on the cable connector completely covers 

the red line on the housing connector. This indicate the connectors are fully engaged. 

 

3. The interconnecting cable has a short armored section after the  connector. The rest of the 

interconnecting cable is not armored and must be routed through conduit for protection.  The conduit 

must be grounded.  Ensure that only the armored cable section protrudes from the conduit.  Reference 

section 1.3 for armored cable specifications. 

 

4. The strut channel used for mounting the Cold Ends (electronics) must also be grounded. 

 

 
 

 
 
IMPORTANT: Do not use excessive torque when mating these connections as  connector damage may result. 

The connectors should be engaged by hand without the use of tools. 
 
Note:  Do not discard the protective caps covering the connectors as they will be reinstalled to prevent damage 

to the connectors during maintenance outages.  
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2.3 Hot End Installation 
 

1. Before installing the Hot End onto the sight tube, perform a sensor functional check per Section 3.3.  The 

flame sensor is installed to the sight tube using a pipe union.  The pipe union consists of a 2-1/4” union 

nut, a male-end to be installed on the sight tube, and a female end that is integral to the flame sensor.  To 

avoid damage to the sensor and the sensor cable, two wrenches must be used when installing the Hot End 

onto the sight tube.  See the installation and removal steps below.   

 

 

2. Apply a small amount of NEVER-SEEZ, PART NO NG-165 to the external threads of union nut and the 

threads of the sight tube prior to installing the Hot End of the flame sensor.  Be sure the NEVER-SEEZ 

applied to both parts is minimal and only applied below the 2nd thread.  If NEVER-SEEZ is applied to the 

face of the sight tube or union nut, upon heating, it can fog the window of the flame sensor and reduce 

output. 

 

3. Inspect the window and clean with an isopropanol-soaked swab, if required.  Tighten female pipe union 

onto the sight tube to 90 ft-lbs using a 1-5/16” wrench.  Install Hot End hand tight.  Use the 1-5/16” 

wrench to hold the female pipe union. Tighten the union nut 120 ft.-lbs. using a 2-1/4” wrench. 

 

 

 
4. Tighten male pipe union onto the sight tube to 90 ft.-lbs. using a 1-5/16” wrench. 

 
 

  
 
 

 

5. Tighten the union nut to the male pipe union by hand.  

 

 
 

Remove NEVER-SEEZ from faces 

of the sight tube and male pipe 

union mounting on Hot End 
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6. Use a 1-5/16” wrench to hold the male pipe union. Tighten the union nut 120 ft.-lbs. using a 2-1/4” wrench. 

 

 

 
 

 

 

7. To temporarily remove the hot end from the sight tube, reverse the instructions in Section 2.3.6.  The male 

pipe union may be left on the sight tube.  Remove the MI cable from a sufficient number of strut channel 

clamps and coil up the section of the hot end that is over the turbine.  Tie up the coiled hot end and place to 

the side during outage activities.  
 
                             
 
 
 
 
 

 

WARNING!  The flame sensor seals high pressures within the turbine. The union nut must be tightened to the 
specified torque. Insufficient torque could result in combustion gases being released into the turbine 
compartment. 

 Do not wrench on the sensor body. Only apply wrenches to the hexagonal male pipe union and 
union nut.  Wrenching on the sensor body may cause hot end disassembly and damage and can 
result in the malfunction of the sensor.  

 

IMPORTANT:  Union nut self-aligns the flame sensor body to the site tube. The union nut must be tightened to the 
specified torque.  Insufficient torque could result in poor flame sensor sensitivity.  
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3 Setup 
 

Figure 1 is a block diagram of the Flame Tracker Dry. Inside the Hot End assembly a lens focuses UV light from 

the combustion reaction onto a silicon carbide photodiode, which converts it into an electrical current in proportion 

to the intensity of the UV light. The photodiode is connected, via the sensor cable, to an amplifier in the Cool End 

assembly. The amplifier has a high initial gain, which automatically shifts to a lower gain in order to accommodate 

a wide range of input light levels without saturating. The sensor regulates the supply current in proportion to the 

intensity of the UV light. Both power and signal are transmitted on the same two wires on the output of the Cool 

End. The sensor can be powered from a DC voltage between 12 and 30 volts.  
 

 
Figure 1: Flame Tracker Dry SiC Block Diagram 

Run in 
grounded conduit, 
10 to 15 feet from 

turbine typical 

Turbine ground if present.  
Do not connect outside 

turbine ground potential 
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3.1 Wiring to the Controller 
 

The sensors are connected to the turbine junction box with interconnecting cable RS-E2-0285PXXX or GE 

engineering approved equivalent.  The RS-E2-0285PXXX consists of black, white and green wires twisted and 

shielded. 

 

IMPORTANT: All interconnecting cables must be in grounded conduit. The green wire must be connected to earth 

ground at the junction box. Do not connect the shields to each other or to earth ground at any 

location. The shields should be individually jumped through all junction boxes and connected to the 

proper ground terminal at the controller.   

 

The polarity of the interconnecting cable is as follows; white is positive and black is negative/signal return. 

Reverse polarity will not damage the sensor, but will prevent it from operating.  Signal cables from the junction 

box to the controller should be 18 gauge (1.02 mm) twisted shielded pair.  The extension cable from the junction 

box to the controller is the customer’s responsibility. 

 

The Flame Tracker Dry is connected to the controller as a typical two wire current transmitter.  It can be operated 

from any well-filtered DC supply from 12 volts to 30 volts.  The nominal operating voltage is 24 VDC and the 

power supply should be capable of providing 100 milliamps. 

 

The power supply must be protected to prevent the supply voltage from exceeding 30 volts in normal use and more 

than 42 volts under transient conditions.   The maximum value for the sense resistor plus the wire resistance is 

dependent on the supply voltage.  At 24 volts this value is 560 ohms.  Resistance values for other voltages can be 

determined from the chart in Figure 2. 

 

 
Figure 2: Maximum Resistance vs. Operating Voltage 

 
Figure 1 shows the preferred wiring for the sensor with the Rsense of the controller in the return line of the sensor.  

This configuration can be used with controllers that have single ended inputs (one side of the input grounded) or 

differential inputs (neither side of the input grounded).  For the interconnecting cable pinout see Table 1 and 

reference Figure 1. 
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Table 1: Interconnecting Cable Pinout 

PIN CIRCUIT DESIGNATION 
WIRE COLOR for  

RS-E2-0285PXXX cable 

A - Black 

B + White 

C Ground Green 

D Not Used  

E Not Used  
 

 

3.2 Controller Setup 
 

The Flame Tracker Dry provides a minimum output of 5.0 milliamps when exposed to the minimum flame 

intensity specified in Section 1.4.  The set point for “flame off” should be set to 6.25%, which equals 5.0 

milliamps.  The set point for “flame on” should be 12.5%, which equals 6.0 milliamps.   

 

3.3 Sensor Functional Check 
 

WARNING! Do not disconnect the sensor while the circuit is energized (live), unless the area is known to be 
non-hazardous and free of explosive gases. 

 
CAUTION! The Flame Tracker Dry is designed to operate at extreme temperatures. Do not attempt to work 

on the Flame Tracker Dry until it has reached a safe handling temperature. 
 

Disconnect the sensors and unscrew the Hot Ends from the turbine, being careful to use two wrenches on the 

union nut to avoid spinning of the sensor.  Plug the interconnecting cables back in to each of the Cool Ends.  

Apply power to the sensors.  Check the current values at the controller for each of the sensors.  The sensors are 

sensitive to light, and may have some reading, depending on the ambient light level. 

 

Test each sensor by covering the window to see the “flame off” reading. The “flame off” reading should be 3.60 to 

4.25 milliamps. Next, test the “flame on” reading with a flashlight with an incandescent bulb. With most 

flashlights the reading should be above 8.0 milliamps. An LED flashlight may not work for this application. UV 

Inspection flashlights with a UV wavelength between 245nm-365nm work best. Variations in flashlight type, 

strength, or battery voltage may cause variation in signal output. The flashlight test is intended as a field test for 

general functionality only and is not a controlled or quantitative test. If a sensor is outside these rough check limits, 

see Section 6. 

 

Disconnect the interconnecting cables and make sure that the sapphire windows in the Hot End assemblies are 

clean. If they need cleaning, do so according to the maintenance instructions in Section 0.  Reinstall the sensors 

according to instructions in Section 2. After reinstallation, verify with the controller that all sensors still output 

between 3.60 and 4.25 milliamps under “flame off“ conditions. 
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4 Sensor Removal 
 
To remove the sensor reverse the installation process from Section 2.3. 
 
 

WARNING!  Do not wrench on the sensor body. Only apply wrenches to the hexagonal male pipe union and 
union nut.  Wrenching on the sensor body may cause hot end disassembly and damage and can 
result in the malfunction of the sensor.  

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

5 Maintenance 
 

WARNING! Do not disconnect the sensor while the circuit is energized (live), unless the area is known to be 

non-hazardous and free of explosive gases. 
 
CAUTION! The Flame Tracker Dry is designed to operate at extreme temperatures. Do not attempt to work 

on the Flame Tracker Dry until it has reached a safe handling temperature. 
 

Do not remove the sensor by wrenching on the body. Always use the 2-1/4” union nut. Wrenching on the body 

may breach the seal. Breaching the seal of the sensor will cause loss of the inert fill gas and render the sensor 

unusable. Once the seal has been broken it cannot be resealed. 

 

Do not attempt to disassemble the sensor.  Sensor is not repairable.  Once the seal has been broken it cannot be 

resealed. 

 

The Flame Tracker Dry output will deteriorate as the sapphire window becomes dirty. It is recommended, when 

initially installed, that the signal level be recorded during normal operation. During subsequent operation, the signal 

level should be compared with the initial values. If a significant reduction in the signal level is noticed, it is 

recommended that the window be cleaned at the next opportunity (with the turbine shut down and cold). Clean the 

window with isopropyl alcohol or other residue free solvent compatible with sapphire, stainless steel and gold. 

 
  

Remove using 2-1/4’’ union nut 
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6 Troubleshooting 
 

WARNING! Do not disconnect the sensor while the circuit is energized (live), unless the area is known to be non-
hazardous and free of explosive gases. 

 

WARNING! The Flame Tracker Dry is designed to operate at extreme temperatures. Do not attempt to work on 

the Flame Tracker Dry until it has reached a safe handling temperature. 
  

Table 2: Flame Sensor Problems and Solutions 

Problem Cause Solution 

No 4mA – 20mA output signal 1. Reversed polarity 
2. Open I/O connections 
3. No power from the 12-30V 

supply 
4. Interconnecting cable has 

failed 

1. Change polarity at junction box 
or flame sensor module (Mark V 
and below). 

2. Check connections at junction 
box, flame sensor module (Mark V 
and below), and Cool End. 

3. Check voltage supply to ensure 
power is reaching sensor. 

4. Replace interconnecting cable. 

Low sensitivity during sensor 
functional check 

1. Hot End window is dirty 
2. Grounded Cable 
3. Union nut not torqued 

1. Clean window per Section 0. 
2. Verify earth ground and shield 

are properly connected. 
3. Check torque, torque to specified 

values. 

Low flame intensity signal during 
operation 

1. Sensor line of sight is 
obscured 

2. Hot End window is dirty 
3. Hot End is not mounted 

straight in the pipe union 

1. Check straightness of sight tube. 
Verify combustion chamber liner 
doesn’t block sight tube opening.  

2. Clean window per Section 0. 
3. Loosen union nut and realign Hot 

End. Ensure union nut is 
retightened to 120 ft.-Ibs. 

Periodic low reading on secondary 
flame sensor locations of DLN1 
turbines 

1. Condensation on the 
sensor window that can 
occur under high humidity 
situations. 

1. A shorter mount tube (PN# E1-

0058P002), available from BHGE 

Reuter Stokes may improve this 

condition.  Please contact BHGE 

Reuter Stokes for further 

information. 

No flame indication 1. Flame sensor not plugged 
into interconnecting cable 
or Controller. 

2. Open I/O connection and 
No power from the 12-30V 
supply 

3. Interconnecting cable has 
failed 

1. Check connections at junction 

box, interconnecting cable, and 

flame sensor (Mark V and below). 

2. Check voltage supply to ensure 

power is reaching sensor. 

3. Replace interconnecting cable. 
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Using Mark V 

or below?

With no flame 

present, flame 

intensity at 0 Hz 

+/- 2 Hz? 

Yes

Using a UV flashlight 

between 245nm-

365nm or equivalent, 

is flame above 

1024 Hz?

Flame Tracker 

working correctly

Yes

Change Flame 

Sensor
Yes No

No

Reading 1.6V-3.6V at 

the Flame Sensor 

Module (FSM-1002)?

Check Voltage at 

field wiring 

connector.  

Reading 12-

30VDC?

No

Flame Tracker 

Working Correctly

Yes

Using a UV flashlight 

between 245nm-365nm 

or equivalent, is flame 

above 

1024 Hz?

Flame Tracker 

working correctly

Yes

See Mark VI and 

greater workflow
No

12-30VDC at the 

junction box?
No

12-30VDC at the 

power supply?
No

Replace junction 

box to Flame 

Sensor field wiring

Yes

Replace Field 

wiring to the 

junction box

Yes

Troubleshoot 

Power Supply
No

See FSM-1002 

Manual for 

troubleshooting

Yes

Figure 3: Mark V and Below Control System Troubleshooting Flow Diagram 
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Using Mark VI 

or greater?

With no flame 

present, flame 

intensity at 0% +/- 

2%? 

Yes

Using a UV flashlight 

between 245nm-365nm 

or equivalent, is flame 

intensity at minimum 

25%?

Flame Tracker 

working correctly

Yes

Change Flame 

Sensor
Yes No

No

Is flame intensity 

reading ~ -25%?

Check Voltage at 

field wiring 

connector.  

Reading 12-

30VDC?

Yes

Flame Tracker 

Working Correctly

Yes

Using a UV flashlight 

between 245nm-365nm 

or equivalent, is flame 

intensity at minimum 

25%?

Flame Tracker working 

correctly

Yes

See Mark V and 

lower workflow
No

12-30VDC at the 

junction box?
No

12-30VDC at the 

power supply?
No

Replace junction 

box to Flame 

Sensor field wiring

Yes

Replace Field 

wiring to the 

junction box

Yes

Troubleshoot 

Power Supply
No

Figure 4: Mark VI and Greater Control System Troubleshooting Flow Diagram 
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Customer Support Center 
 

 
Baker Hughes, a GE company 
Reuter Stokes Measurement Solutions Products 
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