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Process analyzers are instruments used to continuously monitor gas or liquid streams. Instead of periodically 
manually taking a grab sample for testing in the lab, the analyzer provides real-time data that can be 
transmitted to a data acquisition system (DCS). This non-stop measurement sequence helps optimize process 
control and instantly detects unexpected upsets. In addition to improving product quality and safety, 
operators can also ensure environmental compliance. 
 
The oil and gas industry employs a wide range of process analyzers throughout the value chain from upstream 
drilling to downstream distribution. Analyzers utilize specific technologies required to perform the 
measurement (eg. H2S) of interest. Operators face the challenge of becoming knowledgeable with how each 
of these technologies work. This knowledge is critical for keeping their analyzers online and working properly. 
If this wasn’t difficult enough, plants and pipelines often have the same type (eg. gas chromatograph) of 
analyzer purchased from several manufacturers. Each manufacturer’s analyzer follows the same theory of 
operation, but can vary in components and user interface. On top of that, operators are frequently reassigned 
to a new station, which means they have very little time to get caught up to speed on a new analyzer. They 
just hope nothing bad happens under their watch. 
 
Training opportunities are normally limited to hydrocarbon measurement short course trade shows or new 
analyzer installations. These opportunities normally only cover scheduled maintenance without getting into 
the nitty-gritty of what can really happen… That’s why we wanted to do something different and put together 
a compilation of complex problem solving examples.  
 
This paper explores what can happen to process analyzers used for natural gas processing, pipeline, 
distribution, and custody transfer. The problems will focus on two types of process analyzers used in the 
natural gas industry:  
 

1. H2S & Total Sulfur Lead-Acetate Tape System 
2. Thermal Conductivity Detector (TCD) Gas Chromatograph 

  
We will introduce the background of how each analyzer works along with their major components. Then we 
will share stories of real problem solving performed in the field by our team of service engineers. We hope 
their stories prepare you for what could happen and what steps to take when going through your check-lists. 
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Gas Chromatography Introduction 
 
A gas chromatograph (GC) is an online analyzer that measures a natural gas stream using gas 
chromatography. Gas chromatography is the separation of a gas stream into individual components (eg. 
methane, ethane) which are then measured for their concentration. The components in the gas mixture are 
separated using a carrier gas which transports the sample through a column. The column absorbs and desorbs 
the various compounds at different rates, causing the compounds to separate from each other. When the 
components reach the end of the column, they pass over a detector. The detector monitors the carrier gas as 
it emerges from the column and generates a signal. The signal output creates a chromatogram graph of the 
detector response against time. The presence of a component generates a spike which appears as a ‘peak’ on 
the graph. Components are identified according to the amount of time it takes them to leave the column.  
 
Injection valves direct the flow of carrier gas and sample within the chromatograph oven. These valves can be 
10-port or 6-port depending on the application. Injection valves normally fail due to particulate contamination 
in the sample or carrier gas. It is important that the sample is clean and dry. If there is a leak, common 
symptoms include: elevated baseline, poor repeatability, poor back-flush peak shape, shifted retention time 
of the back-flush peak, or presence of a second peak immediately following valve actuation. A failed valve can 
be cleaned or rebuilt and kept on hand for future valve replacement. 
 
Micro-packed columns separate individual components in the sample. Column length varies by application. 
The column’s tube is packed with porous polymer or liquid-coated diatomaceous earth. It may be necessary 
to replace a column if it becomes contaminated with particulate matter or flooded with liquid. 
 
A thermal conductivity detector (TCD) is kept at a stable temperature to minimize drift. The reference 
thermistor is only exposed to carrier gas and is housed in a separate compartment from the measurement 
thermistor. The measurement thermistor is located at the column outlet. As gas passes by, heat is transferred 
away from the measurement thermistor changing the observed voltage.  
 
The oven can be configured for a 4-minute or 12-minute cycle time depending on the number of valves and 
columns. The oven maintains a constant temperature critical for proper separation, minimized retention time 
shifts, and TCD stability. The temperature is maintained when the ambient temperature is between 18 - 20°C 
and is measured with a 100 Ohm RTD.   
 
The GC should be installed as close as possible to the sample stream to avoid lag times and sample 
degradation. A bypass sweep helps reduce lag time in sample lines. The sample is extracted from the process 
pipe using a sample probe. Heated sample transfer lines may be required if there is risk of the sample gas 
temperature dropping below the hydrocarbon dew point. Sample systems are required if samples are high 
pressure, contain particulates, or are subject to liquid dropout.  
 
A GC contains a sample vent for gas that flows through the injection valve’s sample loop. This line is vented 
to atmosphere or a low-pressure flare header. There is also a detector vent used for effluent from the columns 
that must be vented to atmosphere. 
 
Carrier gas should be supplied at consistent, stable pressure. The pressure should not be adjusted during 
operation as this will cause shifting retention times. Carrier gas cylinder typically lasts 3 to 6 months and 
should be replaced before it runs out. To ensure uninterrupted carrier gas, operators should use a cross over 
manifold system. If carrier gas does run out, operators may need to run carrier gas through the system for 24 
hours to re-equilibrate the analyzer. When using helium, ultra-high purity (UHP) helium is recommended. 
Hydrogen can also be used as a cheaper, more readily available alternative. 
 
Calibration gas should be supplied at the same pressure as the sample gas so that flow during calibration 
matches the flow during normal operation. Calibration gas should be maintained above 15°C as heavier 
hydrocarbons may condense in the sample lines at lower temperatures. Heated cylinder blankets can be used. 
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Gas Chromatography Components 
 

  
Figure 1: Gas Chromatograph 

 

 
Figure 3: Flow Diagram of 4 Minute Analysis  
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Figure 2: Oven Components 
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Gas Chromatography Definitions 
 

• Baseline: Portion of a chromatogram where no detectable sample components emerge from the 
column. It appears as a flat line along the bottom of the chromatogram. 
 

• BTU: One “British Thermal Unit” is the quantity of heat required to raise a pound of water 1°F. 
 

• Chromatogram: Displays the component peaks during an analysis cycle. 
 

• Component: Any one of several species that may appear in a sample. For example natural gas may 
contain several components such as Nitrogen, Methane, Carbon Dioxide, Ethane, Propane, n-Butane, 
iso-Butane, n-Pentane, iso-Pentane, and C6+. 

 
• Compressibility Factor: Ratio of the actual volume of a given mass of gas to the volume calculated from 

the ideal gas law under given temperature and pressure. 
 

• Dead Time: Time for non-retained species to move through the column. 
 

• Dead Volume: Volume of mobile phase in the column. 
 

• Elution: Moving the separated sample components through the stationary phase. 
 

• Calculation Method: Energy content and component concentrations follow GPA 2172-09 or ISO 6976. 
 

• Normalization: Multiplying the set of component concentrations by a constant factor to make their 
sum equal to 1. This re-expresses component concentrations in terms of percent. 
 

• Peak: Measurement process involves injecting a fixed sample volume into a carrier stream, which carries 
it to the detector. The detector monitors the sample that is eluted (removed from the column) and 
produces an increased output that is approximately triangular in shape when a compound changes 
the thermal conductivity. This output is referred to as a peak. 

 
• Peak Area: Peak area is the sum of the detector readings from the start to the end of a peak minus the 

baseline. The peak area is used to calculate response factors and concentrations. 
 

• Peak Height: Distance between the peak maximum and baseline produced beneath the peak. 
 

• Response Factor: Correction   factor   used   to   convert   peak area into concentration. 
 

• Retention Time: Time that elapses between the start of an analysis and the maximum height of a peak. 
Peak retention time is used to identify individual components in an analysis. 

 
• Retention Volume: Volume of gas that passes through the column between the point of injection and 

the peak maximum of the component. 
 

• Specific Gravity: Ratio of the density of a substance to the density of air at the same temperature and 
pressure. 

 
• Wobbe Index: Indicator of the interchangeability between different natural gas compositions. It is 

calculated by Gross Heating Value divided by the square root of the Specific Gravity of the gas.   
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Gas Chromatography War Stories 
 
Low Pressure Carrier Gas & Incorrect Method Selected 
C5 results were reading low and C3 results were reading high on a De-propanizer stream. Put the analyzer in 
reference mode running calibration gas. Increased the carrier gas pressure to help the components elute faster, 
move C5’s away from the valve spike, and shorten the analysis time. Readjusted the gating on all peaks. Turned 
out that an unauthorized person changed the method from “GPA” to “Liquid.” Switched the analysis back to 
“GPA” so that the RVP would calculated properly. Adjusted the gates and recalibrated. 

 
Flooded Analyzer 
When the plant went down, power was shut off. This caused the vaporizer to cool so liquid sample was not 
vaporized. This caused the sample line, rotameter, and analyzer to be saturated and full of liquid. Replaced 
the rotameters, valves, and columns. Removed all wetted tubing and blew out with carrier gas before 
reconnecting. Ran calibration gas with new valves and columns. Some oil was in the sample rotameter but 
didn’t get pushed into the columns. Removed the rotameter and cleaned out the oil. Recalibrated but the 
process runs showed zero on the stream result. Adjusted some timing parameters and also recalibrated. Had 
the operator install an automatic knock-out pot on the sample inlet to prevent moisture. 
 
Faulty Injection Valve 
Column separation was not good and the baseline was over 1,500 mV. A faulty injection valve caused an 
internal leak. Tried cleaning but didn’t help. Replaced the valves and the baseline improved. Column separation 
still was not good. Replaced the columns, adjusted valve timing, and recalibrated. Chromatography improved.  
 
Condensate Contamination 
Readings inconsistent on both process and calibration gas. Noticed sample system was full of black condensate 
contamination. Adjusted vaporizing regulators to max. Adjusted C2 off time to get Ethane peak to the back 
of the chromatogram and for Nitrogen to elute properly. Ethane was consistent but Nitrogen was intermittent 
and the baseline was still unstable around C7. Couldn’t get C7 to elute consistently due to baseline instability. 
Removed and replaced leaking TCD fitting. Replaced injection valve and column. Can’t get flow through the 
column in either direction. Put the original column back in and allowed the unit to warm up. The baseline 
shift reduced with the valve replacement. Replaced the column again but C7 was still intermittent. Placed in 
reference mode and noticed more black liquid in the flow meter. Bypassed the sample system using calibration 
gas. Cleaned the flow meter, reinstalled, and confirmed repeatability. 
 
Oven Incorrectly Tubed Up 
Unit with newly installed columns not separating components. Reviewed the chromatograms which indicated 
that the issue was related to a valve or column. Cleaned the valve and ensured fittings are tight. Checked 
carrier gas pressure was maintained when the carrier gas regulator pressure decreased. Carrier gas dropped 
rapidly when the valve was energized. This suggested an issue with the column. Turned out the oven was 
tubed up incorrectly by an unauthorized person. Fixed the tubing and also replaced the valve. 
  
No UHP Helium 
Unit had unstable baselines. Tried changing the barrier and TCD but nothing improved. Turned out their 
helium carrier gas was not UHP. Replaced with UHP and everything stabilized.  
 
Column Contamination 
Heating value was out of specification. Verified that carrier gas pressure was set correctly as indicated on the 
regulator’s pressure gauge. Checked that oven temperature was at correct set point. Reviewed integration 
timing of each peak on the chromatogram but found no retention time drift. Compared the actual peak 
retention time to the theoretical retention time. Checked the integration marks for each peak on the 
chromatogram. The marks showed that only part of the peak was being integrated. Corrected the integration 
parameters in the component table. Unit working correctly.  
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Lagging Sample Time 
Unit installed in a shelter with both vents to atmosphere outside the shelter. Sample sweep was not connected 
or in use. Sample probe was 50 feet from the analyzer, resulting in lag time of 15 minutes. The reference 
chromatogram indicated the columns were in good shape, with excellent separation between components, 
even for close peaks. However, the analysis was too short. The valve switched on immediately following 
pentane elution. Loaded the original factory configuration file and ran the unit on reference gas. Carbon 
dioxide peak was combining with the ethane peak. Hexane and C7+ peaks were not correct either. The analysis 
time needed to be increased to 8 minutes for all peaks to elute correctly. Tested several valve timing variations 
and adjusted the integration parameters until a correct chromatogram was obtained and all peaks were 
identified correctly. Installed a sample shut-off solenoid which allowed sample pressure inside the sample loop 
to equalize to atmospheric pressure prior to injection into the columns. This ensured the amount of sample 
analyzed in each cycle was identical. Connected the sample sweep with safe venting to increase the sample 
flow rate into the sample line to at least 100 cc/min to improve the response time and reduce lag time.  
 
Column Contamination 
Heating value was out of specification. Verified that carrier gas pressure was set correctly as indicated on the 
regulator’s pressure gauge. Checked that oven temperature was at correct set point. Reviewed integration 
timing of each peak on the chromatogram but found no retention time drift. Compared the actual peak 
retention time to the theoretical retention time. Checked the integration marks for each peak on the 
chromatogram. The marks showed that only part of the peak was being integrated. Corrected the integration 
parameters in the component table.  
 
Bad Electronics Board 
Nitrogen and methane separation was not good on a very old unit. The valley between these peaks was above 
the baseline. Valve actuation for C7+ peak was late, meaning the peak identified as C7+ was not C7+. The 
baseline was very poor, especially when analyzing pentanes and hexanes. The hexane peak was incorrectly 
identified, as it was in the wrong position. Hexane should be located after pentanes and before the valve 
actuation. Since it was located after the valve actuation, it indicated the analysis time was too short. Adjusted 
valve timings to improve C7+ peak and hexane peak. Analysis time was increased to 6 minutes so all peaks 
could elute correctly. The oven temperature control was also poor, jumping between 69.8°C and 70.2°C. Found 
some oven fittings were not tight. Tightening them resulted in a somewhat improved baseline, but the C7+ 
peak was still not clear. The noisy baseline and poor temperature control are related. The TCD required stable 
temperature to produce a stable baseline. The signals from the oven RTD temperature sensor and the TCD 
both pass through a small electronics board mounted inside the oven. Replaced the board and TCD. Issues 
were fixed. The column used for C7+ peak elution was unable to produce a correctly shaped and positioned 
peak, regardless of what valve actuation time was used. The columns used for separating nitrogen, methane, 
and carbon dioxide no longer performed as well as they originally did. The valley between the nitrogen and 
methane peaks was well above the baseline. Replaced the column and the performance greatly improved. 
   
Column Contamination 
Unit had drifting peak retention times. Checked the C6+ back flush by setting the valve off time to a smaller 
than normal value so all n-Pentane back flushed from the column. Confirmed the valve was turned off when 
n-Pentane had eluted from the column but Hexane had not. Noticed an error in the amount of area integrated 
for ethane. Turned out the valve was turning off too soon, causing some ethane to stay in the column. Ideally, 
this valve should be turned off when ethane had eluted into the column while Propane was in the previous 
column. Replaced the valve and decreased the off time so that the peak area for Ethane dropped off. Increased 
the interval while watching the peak area for ethane and propane. Got it to the point where the ethane peak 
area no longer increased and the propane peak no longer decreased. 
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Lead-Acetate Tape Introduction 
 
Lead-acetate tape systems measure H2S and/or total sulfur in a gas stream. When lead-acetate tape (white 
color) is exposed to H2S, a reaction takes place forming lead sulfide. Lead sulfide leaves a brown stain on the 
tape. H2S is calculated by the rate of stain formation on the tape or the average rate of stain over a fixed 
period of time. Total sulfur can also be measured by converting all sulfur compounds to H2S through reduction 
with hydrogen. This reduction also converts most hydrocarbons to methane. 
 
Clean, humidified, and flow-regulated sample gas enters the sample chamber from the sample inlet and passes 
over the rate/read aperture strip, located behind the rear window. Some of the gas passes through the 
aperture strip and onto the lead acetate tape, causing a measurable color change. The tape is held firmly 
against the sample chamber by the compression head. The amount of gas that passes onto the tape is 
dependent on the size of the aperture strip. After the gas passes over the tape, it is vented out. 
 
The tape is threaded over the supply reel to the take-up reel. The motor-driven take-up reel advances the tape 
after each analysis in conjunction with the pulse counter. Tape movement causes the capstan on the pulse 
counter to rotate which produces pulses, monitored by the sensor block. After a specific amount of pulses, 
the motor stops, which stops the tape from advancing. This ensures even spacing of stains on the tape. 
 
The read/rate aperture strip controls the quantity of gas passing on the tape. Small apertures are used for high 
concentrations and large apertures for low concentrations. This avoids high concentrations making the color 
change too fast and low concentrations requiring more gas for reliable results.  
 
The sensor block measures light intensity reflected off the tape. The sensor block contains a temperature 
sensor that monitors the ambient temperature for optimal performance.  
 
The compression head creates a seal between the tape and sample chamber to ensure stains are even with 
sharp edges. Crisp, well-spaced stains indicate the compression head is sealed correctly. Stains with fuzzy 
edges indicate a poor seal or that the tape is not flat against the sample chamber, or there is excessive back-
pressure on the vent line. 
 
The system includes a humidifier to improve the lead sulfide reaction. The humidifier is filled with 5% acetic 
acid to lower the freezing point and prevent algae growth and prevent dissolved H2S in the humidifier solution. 
  
The rotameter controls the flow of sample gas into the system. For total sulfur systems, flow is controlled by 
rotameters for the hydrogen gas and sample gas in the sample conditioning system. 
 
The eductor produces a positive pressure at the exhaust while allowing the analyzer vent to remain at ambient 
pressure. This compensation is helpful if the analyzer is installed in a building with fluctuating static pressure 
(ie. vent fans turning on and off) compared to the outside ambient pressure. The eductor also reduces the risk 
of humidified sample gas passing out of the vent and freezing to block flow if installed in a cold climate. 
 
The vent line cannot have any back-pressure on it and it should be as short as possible. Changes in pressure 
in the sample chamber cause the rate of staining to fluctuate leading to erratic results. 
 
The total sulfur oven operates at 900°C. Temperature is controlled by modulating the power output and is 
monitored using a thermocouple interface. Failure to ensure that the furnace pulse width is set correctly can 
result in failure of the furnace element or melting of the quartz tube. The flow of hydrogen is set significantly 
higher than the flow of sample to allow for complete reaction in the total sulfur furnace 
 
Sample conditioning uses a filter, pressure regulator, and valve to switch between calibration and sample.  
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Lead-Acetate Tape Components 
 

 
 

 
 
 
 
 
 
 

 
 

 
 
 
 
 

 
 
 
 
 

 
 

Figure 8: H2S & Total Sulfur Tape System 
 
 

 
Figure 9: Flow Diagram of H2S & Total Sulfur System 

 
 
 
 
 
 
 
 
 
 
Figure 4: Tape 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5: Stain Appearance 
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Lead-Acetate Tape War Stories 
 
Creative Problem Solving 
Total sulfur system installed in a remote area overseas had a coked up furnace. Clearly the unit ran out of 
hydrogen so the conversion of hydrocarbons to methane could not take place. This resulted in a coke-like 
substance building up in the furnace blocking flow. The only remedy was to replace the quartz tube and clean 
the associated components with a solvent. Asked the operator for any acetone, brake cleaner, or alcohol. The 
operator came back with a bottle of vodka. Lacking any alternative, cleaned with the vodka which worked 
quite well and restored the operation of the analyzer. 
 
Mislabeled Hydrogen Gas 
H2S and total sulfur system responded great to H2S but not to total sulfur. Checked that the calibration gas 
was good. Confirmed that the tubing was not contaminated which meant sulfur was getting to the analyzer. 
Determined that the hydrogen gas was incorrectly labeled at nitrogen. Once we used the correct hydrogen 
bottle, the conversion of total sulfur to H2S could take place and the unit calibrated successfully.  
 
Contaminated Calibration Tubing 
100 ppm H2S system was not responding to calibration gas. It kept reading zero. Either there was no H2S in 
the calibration bottle or H2S was not making it to the analyzer. Changed out a 3 foot section of tubing between 
the analyzer and calibration bottle. The analyzer began responding normally. Turned out the old tubing was 
recycled from another part of the plant. It was contaminated and absorbing H2S. Since H2S was so reactive, 
we now always carry extra tubing in our service kits. 
 
Contaminated Internal Tubing 
No stain formed on tape when running 20 ppm calibration gas. When exposed directly to the calibration gas, 
stain didn’t form on the tape. Checked if the humidifier was leaking. Determined H2S absorption in the 
analyzer’s flow controller. Tape exposed to gas prior to the flow controller turned brown, but tape exposed 
to the gas after the flow controlled did not. This was the case even after 10 minutes of exposure. Cleaned out 
the tubing with isopropanol and instrument air. Staining improved.  
 
Plugged Atmospheric Ports 
Analyzer result always read 0 ppm. Cleaned the sensor and confirmed a seal on the sample chamber. Applied 
a 20 ppm calibration gas but the results would not read more than 2 ppm. Replaced the sensor but still could 
not get more than 2 ppm. Checked the eductor and noticed an unauthorized person plugged the atmospheric 
ports. Unplugged them and adjusted the fittings’ focal point to -5 inches. Reassembled the system, applied 
calibration gas, adjusted the gain, and got the unit back online. 
 
 Vent Back-pressure 
Total sulfur analysis ended early due to reaching the 2,500 mV limit. The eductor supply pressure was 15 psi 
and was venting into a vent line at a higher pressure. Since back-pressure to the analyzer results in high 
inconsistent readings, we directed the vent line to be at atmospheric pressure. 
 
Wrong Manufacturer’s Tape 
Tape kept coming off the supply reel. Installed a wave washer on the bottom spool to increase tension on the 
tape. Tape still came off the track. Turned out they were using another manufacturer’s tape which was not 
compatible. Since plants sometimes have tape systems installed from various manufacturers, it was important 
to keep spare parts separate. Installed new tape and the unit worked fine. 
 
Frozen Process Pressure Regulator 
Results spiked every 6 hours. Ran the analyzer vent without the eductor to atmosphere. Found the process 
pressure regulator to the analyzer was frozen off. Replaced it and got it heated to eliminate the spiking. 
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Excessive Humidity 
Tape would not stain during calibration. Calibration worked normally when initiated from the local keypad or 
software, but not on auto-calibration. Turned out excessive humidity on cold mornings was causing the stains 
on the tape to bleed out. This caused the gain factor to be excessively high so when the analyzer went back 
online, process readings were also high. Installed an adjustable thermostat to the heater circuit to prevent 
humidity in the cabinet. Recalibrated and the unit was fine.  
 
Eductor Back-pressure 
Readings had intermittent spikes. Checked the tape seal which looked good. Upgraded the firmware but no 
improvement. Turned out it was related to back-pressure because the eductor had no hole in the fitting. Drilled 
a hole in the elbow. Recalibrated and results smoothed out. 
 
Expired Calibration Gas 
H2S and total sulfur unit had large fluctuations after calibrating with a new calibration gas. Zero read close to 
zero with nitrogen and a little higher on total sulfur. Reference for both H2S and total sulfur read similar to 
the zero gas. Tried using a different calibration standard. Total sulfur was fine but H2S was lower than it should 
be. Turned out the H2S calibration gas had expired, so the real H2S concentration was lower than the certificate 
value. Got a new fresh calibration gas and the unit worked fine. 
 
Modbus DCS Address 
Total sulfur analyzer worked fine for the first 9 months and then the AC fuse kept blowing. AC power terminals 
showed only 0.8 Ohms between live and neutral. Installed a new motherboard. Leak tested the sulfur furnace. 
Recalibrated and ran a sample but results are not stable. Analyzer kept going into idle mode about 25 seconds 
into the analysis cycle. Changed the sensor block which fixed the issue. Also found the Modbus signal was not 
reaching the DCS. Turned out the Modbus address mismatched with the DCS. Fixed and now working fine. 
 
Zero Offset Set 
Analyzer was reading zero when analyzing sample gas. Methane alarm had triggered and repeatability was 
also poor. Checked the tape seal which looked good. Turned out an unauthorized person accidently set the 
zero offset. Corrected and performance improved. 
 
Blocked Flame Arrestor 
H2S and total sulfur analyzer had sample flow go to zero when switched to total sulfur mode. The total sulfur 
readings were also low. Turned out the flame arrestor was blocked. Cleaned and results back to normal. 
 
Open Bypass Valve 
100 ppm analyzer was reading 1,400 ppm. Unit had an excessive zero correction. Removed it and recalibrated 
but reading still weren’t correct. Checked the line up on all the valves. Found the bypass valve around the VCU 
scrubber was in the open position. Closed the valve and the analyzer read correctly. 
 
Dirty Sample Cell 
Analyzer read negative on zero gas. Sensor LED current was very high above 15mA. An unauthorized person 
set the gain was 3 times higher than the factory settings. Recalibrated the sensor block but the alarm didn’t 
clear. Restarted the analyzer but no luck. Disassembled the sample cell and cleaned all components. This 
cleaned the alarms. Readings corrected.  
  
Frozen Vent Line 
5 ppm unit was reading 50 ppm. The tape had “splatter” marks. Sample chamber had grease blocking the 
aperture hole. Humidifier acetic acid was depleting faster than normal. Turned out the vent line was frozen. 
Cleaned out the sample chamber. 
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Eductor Tubing Problem 
During scheduled PM, found the analyzer was installed incorrectly. Problem was that the eductor input was 
tubed to its own bulkhead instead of running it from the regulator. This was due to safety reasons. However, 
since this was a sales-gas application, the eductor drive gas should have been tubed from the regulator. 
Corrected the tubing for optimal analyzer operation.  
 
Low Drive Air Pressure 
Analyzer had inconsistent results. Opened the isolation valve and found leakage inside the sample conditioning 
system. Used snoop liquid to find the leakage location. Everything looked fine except the eductor, where gas 
came out from a hole at the bottom of it. Kept the gas detector inside the sample conditioning system 
overnight and it displayed 100% LEL. Even when the eductor drive gas pressure was set to 30 psi, there was 
still leaking out the bottom hole of the eductor. Tested the eductor pressure with a Minihelic to try and 
produce negative pressure. Identified that the back-pressure issue was caused by an unauthorized person 
setting the drive air pressure too low. Increased the pressure and the unit ran fine. 
 
Cabinet Leak 
Unit had very high results. Analyzer cabinet had a leak. The eductor was moved to outside the cabinet. H2S 
was leaking in the cabinet. Found that the compression head was leaking upon performing a leak test. The 
sample chamber was removed and resealed, including adjusting the compression head sealing. Found a leak 
that was causing staining on the tape. The leak caused the sensor block to not calibrate on the white tape, 
which caused readings to be higher than expected. Fixed the leak, recalibrated, and got repeatability. 
 
Bad Nitrogen 
30 ppm analyzer could not read lower than 170 ppm. Calibrated with 15 ppm H2S in nitrogen, but the lab 
value was less than 1 ppm on liquid. Had the lab repeat the test using bottled nitrogen. The issue was how 
the plant nitrogen was being provided, as it was getting contaminated. Used a fresh nitrogen standard and 
the analyzer results improved. 
 
Sparger Vent Back-pressure 
Analyzer with a sparger unit was not reading correctly. Analyzer was calibrated on process but the readings 
did not trend with the lab. Sparger vent was not free flow. The drain line had back-pressure so the sparger 
cylinder needed to be pressurized to force liquid into the drain. Added a pump and resolved the issue. 
 
Broken Quartz Tube 
Total sulfur unit had a low oven temperature less than 400°C. The duty cycle was correctly set for the voltage 
at 11%. Oven heater resistance was measured correctly at 40 Ohms. Even though the total sulfur solenoid was 
energized, no flow was observed on the flow meter. Hydrogen flow was observed though. Flow was observed 
on the flow meter when the total sulfur solenoid was de-energized, localizing the problem to somewhere 
within the total sulfur furnace assembly. Since flow was observed on the sample system flow meter, this 
indicated a broken quartz tube rather than a blockage. Found the quartz tube also had yellow discoloring, 
which meant it needed to be replaced anyway. Replaced the tube and the temperature corrected. 
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Conclusion 
 
As you can see, there are no shortage of things that can go wrong when running process analyzers at your 
plant or on your pipeline. 99% of these problems can be avoided with properly trained technicians that follow 
the scheduled maintenance requirements. That’s why it is so important to receive factory training as well as 
go through the manual to understand how each component works to ensure minimal downtime. 
 
It’s important to remember that the output of a process analyzer represents the condition of the entire 
analytical system. The goal of troubleshooting is to determine the component(s) at fault. Normally there is 
only one cause for a problem. A fundamental knowledge of the role of each component in the analyzer is very 
useful for diagnosing the problem. If any aspect of the sampling has changed, run a before and after test to 
ensure the change is well understood. Do not consider any change as trivial. For example, if the sample pre-
treatment changes, an operator should verify the change doesn’t affect the overall analytical process. 
 
Sample conditioning systems are important for ensuring samples meet the specification requirements of the 
analyzer. Operators should consider both normal and abnormal conditions when designing a sample system. 
 
The availability of critical spare parts is helpful to have in stock. If it is suspected that the fault lies in a 
component, replacing that part can quickly determine if that part is at fault. In many cases, the problem is 
sample related, rather than instrument related. This can be validated by running the process analyzer on the 
calibration gas. 
 
We hope this paper inspires you to be proactive with servicing analyzers. If you have any ongoing issues where 
you require guidance, or if you want to try and “stump the chump” with a difficult question, you are welcome 
to contact Galvanic’s service team by email info@galvanic.com or phone (403) 252-8470. 
  
 

 
 

Figure 10: Galvanic Service Engineer Troubleshooting a GC 
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