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2. Switch off the power to the analyzer using the switch or circuit-
breaker designated as the disco nnection device for the equipment.

3. Disconnect the small in-line ci rcular temperature/pressure 
connector on the cable coming from the sample cell, as shown in 
Figure 3–4. 

4. Power up the analyzer by energizing the circuit to the analyzer. 
Three to four minutes are required for the analyzer to establish 
reference spectra before displaying a reading.

5. After establishing the referenc e spectra, the LCD displays Pressure 
too High and the general alarm is triggered. 

6. Depending on the 4/20 Alarm Option value, the current loop 
output will either be 4 mA or 20 mA.

TEMP. &
PRESS.

CONNECTOR

Figure 3–4   Temperature and pressure sensor cable 
connection.

Pressure too High
Dry P out of limit

Please Wait
Restart



Operating the SS2100 System

3–12 H2S in Natural Gas

Option, enter Mode 2 by pressing the # key followed by the 2 key. 
When prompted for a password, press 3142 followed by the * key 
to enter the number.

8. Press the * key multiple times to scroll through the parameters until 
4/20 Alarm Option displays.

9. Press 1 to force the loop current to 20 mA, or 0 to force the loop 
current to 4 mA. Press the * key to enter the setting.

10. Press the # key followed by the 1 key to return to Normal Mode.

11. Adjust the receiver calibration control to read the appropriate value. 
A current loop output of 4 mA always represents zero concentration.

12. Reset 4/20 Alarm Option to the opposite state and adjust the 
receiver calibration controls for the new state. If needed, repeat 
steps 7-11 to obtain an accurate calibration over the range.

13. After obtaining an accurate calibration of the current loop receiver, 
switch off the power to the analyzer using the switch or circuit-
breaker designated as the disconnection device for the equipment.

14. Reconnect the temperature/pressure connector and power up the 
analyzer by energizing the circuit to the analyzer.

Alarms
The analyzer is equipped with two dry contact relays that indicate a system 
fault or alarm state. See Figure 2–6 on page 2–13 for relay assignments. In 
addition, alarm and fault messages appear on the front panel LCD and are 
transmitted via RS232.

The High Concentration Alarm is triggered when the measured 
concentration exceeds the level set in Mode 2. See the High Alarm Action 
parameter on page 3–6. A high concentration causes the High Concentration 
Alarm and General Fault Alarm relays to be activated and the message 
“Concentration High” to appear on the LCD. To cancel the alarm

The General Fault Alarm is triggered not only by the High Concentration 
Alarm, but also by system faults which cause the General Fault Alarm relay 
to be activated and the current loop to respond according to the 4/20 Alarm 
Option setting. System faults in include one or more of the following:

• Fitting out of Limit: this fault occurs when the system is unable to 
adequately fit a curve to the measured signal typically as a result of 
too much noise in the signal or an unexpected gas mixture in the 
measurement cell.

• Laser Power too Low: this fault occurs when the DC signal 
becomes too weak for a reliable measurement typically as a result of 
mirror contamination.
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• Laser Power too High: this fault occurs when the DC signal is 
saturated typically as a result of the absence of absorbing gas in the 
measurement cell.

• Pressure too High: this fault occurs when the pressure in the 
measurement cell exceeds the specified maximum operating 
pressure.

• Pressure too Low: this fault occurs when the pressure in the 
measurement cell is below the specified minimum operating 
pressure.

• Temperature too High: this fault occurs when the temperature in 
the measurement cell exceeds the specified maximum operating 
temperature.

• Temperature too Low: this fault occurs when the temperature in 
the measurement cell is below the specified minimum operating 
temperature.

Receiving Serial Data (RS-232 Output)
The RS-232 output transfers a string of data from the analyzer to a serial 
device. The receiving device is typically a computer terminal running 
HyperTerminal, which is a program included with Microsoft® Windows® that 
enables serial communication and the viewing, capturing and storage of serial 
port data and messages.

To launch HyperTerminal:
1. On your Windows desktop, double click the My Computer icon 

(usually located on the top, left side of the desktop).

2. Double click the C: Drive.

3. On the C: Drive, locate and double click the Program Files folder.

4. In the Program Files folder, locate and double click the subfolder 
Windows NT.

5. In the Windows NT folder, locate and double click on Hypertrm.exe 
to launch HyperTerminal.

6. Once HyperTerminal is activated, the Connection Description 
window appears, as shown in Figure 3–5. Type in a Filename 
(where the terminal session settings will be stored for future recall) 
and click on any icon. Click OK.

For quicker access to HyperTerminal, save a HyperTerminal 
shortcut to the desktop.
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7. The Connect To window appears prompting for a connection, as 
shown in Figure 3–6. Click the Menu Arrow under Connect Using 
to view the choices.

8. Click on the appropriate port to which your analyzer is connected 
(COM1, COM2, COM3, etc.) as established under “Connecting the 
Input and Output Signals” on page 2-10. Click OK.

Figure 3–5   Connection Description window.

Figure 3–6   Connect To window.
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9. Once the port is chosen, the COM Properties window appears. 
Make sure the COM properties for the port selected reflect those 
shown in Figure 3–7 (19200 baud, 8 data bits, 1 stop bit, no parity, 
and no flow control).

10. Click OK to establish the connection.

Once connected, the data will start streaming through the Hyperterminal 
Window as shown in Figure 3–8.

For single channel systems, the data includes:

• H2S Concentration (ppmv)

• Wet Temperature (C) - the measured operating temperature in the 
spectrometer cell

• Wet Pressure (mbar) - the measured operating pressure in the 
spectrometer cell

For dual channel systems, the data includes:

• H2S Concentration (ppmv)

• H2O Concentration (lb/MMSCF) - for example (depending on 
application)

Figure 3–7   COM Properties window.
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• Wet Temperature (C) - the measured operating temperature in the 
spectrometer cell

• Wet Pressure (mbar) - the measured operating pressure in the 
spectrometer cell

To capture and save data from the serial port:
1. To save the data from the serial port, use the Transfer/Capture 

Text function and enter the Filename to where you would like to 
store the captured data.

2. To stop the capture of the serial data, click on Transfer/Capture 
Text/Stop.

To read diagnostic data with HyperTerminal:
1. Before entering Mode 6, make sure the serial port on the computer 

used for serial communication is connected to the analyzer and the 
output stream is showing on the screen as described in “To launch 
HyperTerminal:” on page 3-13

The number of seconds between each line of data output should 
be the Spectrum Average number set in Mode 2 divided by 4. 
The factory default setting of 64 for Spectrum Average results 
in a line of output each 16 seconds.

H2S Concentration = 60.000000ppmv
Wet Temperature = 50.000000C
Wet Pressure = 975.562927mbar
H2S Concentration = 60.000000ppmv
Wet Temperature = 50.000000C
Wet Pressure = 975.562927mbar
H2S Concentration = 60.000000ppmv
Wet Temperature = 50.000000C
Wet Pressure = 975.562927mbar
H2S Concentration = 60.000000ppmv
Wet Temperature = 50.000000C
Wet Pressure = 975.562927mbar
H2S Concentration = 60.000000ppmv
Wet Temperature = 50.000000C
Wet Pressure = 975.562927mbar
H2S Concentration = 60.000000ppmv
Wet Temperature = 50.000000C
Wet Pressure = 975.562927mbar
H2S Concentration = 60.000000ppmv
Wet Temperature = 50.000000C
Wet Pressure = 975.562927mbar
H2S Concentration = 60.000000ppmv
Wet Temperature = 50.000000C
Wet Pressure = 975.562927mbar
H2S Concentration = 60.000000ppmv
Wet Temperature = 50.000000C
Wet Pressure = 975.562927mbar
H2S Concentration = 60.000000ppmv
Wet Temperature = 50.000000C
Wet Pressure = 975.562927mbar

Figure 3–8   Hyperterminal window with streaming 
data.
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2. To save the data from the serial port, use the Transfer/Capture 
Text function and enter the Filename to where you would like to 
store the captured data.

3. Once capturing is in place, enter Mode 6 by pressing # key followed 
by the 6 key. 

The index shown on the LCD display counts by 50’s from 0 to 511 in 
a few seconds and the screen displays:

4. Press the # key followed by the 1 key to return to Mode 1.

5. Once normal operation resumes, stop the capture of the serial data. 
To stop the capture of the serial data, click on Transfer/Capture 
Text/Stop.

You can import the stored data file into a spreadsheet program such as 
Microsoft Excel® to plot the data. See "Viewing Diagnostic Data with 
Microsoft Excel" for more information.

Viewing Diagnostic Data with Microsoft Excel
A spreadsheet program such as Microsoft Excel can import the data collected 
in the Mode 6 data dump for viewing and plotting.

To import the data file into Excel:
1. In Excel, click Open and choose the name of the spectrum file saved 

while in Mode 6. Be sure to select All Files (*.*) under Files of 
type: while searching, as shown in Figure 3–10.

2. The Text Import Wizard should open. Choose the Delimited 
option and click Next, as shown in Figure 3–11.

+# 6

<DUMP STATS MODE>

INDEX: 0

<MODE>
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Operating Parameters: 

phase:  340.000000, 
MidPoint:  55.000000, 
Ramp:  40.000000, 
IMod:  20.000000, 
Max Concentration:  300, 
Min Concentration:  0, 
SpectraAverage:  64, 
Alarm:  0, 
LogRate:  4, 
Temperature Unit:  C, 
Pressure Unit:  mb, 
Concentration unit:  ppmv   , 
PeakTracking:  0, 

Spectrum Data: 

Temperature through Scrubber:    39.731316C, 
Pressure through Scrubber:    975.562927mb, 
Temperature by-pass Scrubber:    39.947807C, 
Pressure by-pass Scrubber:    975.718933mb, 
0 2198.093750 2.957520
1 1596.015625 2.708496
2 1039.750000 2.637512
3 616.968750 2.447937
4 331.484375 1.958771
5 157.062500 1.985962
6 59.546875 1.709869
7 11.250000 1.643524
8 -9.484375 1.361938
9 -14.500000 1.015900
10 -13.000000 0.907867
11 128.375000 1.315216
12 427.953125 0.773315

493 2528.031250 1.037109
494 2530.578125 1.005493
495 2533.125000 1.307861
496 2535.609375 1.701782
497 2538.265625 1.884583
498 2540.562500 2.007080
499 2542.703125 2.039368
500 2544.968750 2.253479
501 2547.328125 2.468018
502 2549.234375 2.955811
503 2551.375000 3.019348
504 2553.562500 3.234070
505 2555.687500 3.630554
506 2558.015625 3.602844
507 2560.656250 3.483948
508 2563.046875 3.607422
509 2565.421875 3.700500
510 2568.031250 3.339355
511 2570.140625 2.978027

Figure 3–9   Sample diagnostic data output.
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3. Under Delimiters, choose the Tab and Space options, check the 
Treat Consecutive Delimiters as One box, as shown in Figure 

Figure 3–10   Opening a data file in Excel.

Figure 3–11   Setting data type in Text Import 
Wizard.
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3–12, and then click Finish to display the spreadsheet. The first few 

lines look like the normal serial output data received before the 
Mode 6 command was entered. Look for the three columns of 
numbers at the bottom of the file.

4. Click on the upper right cell of the three columns, as shown in Figure 
3–13. Hold the Shift key down while pressing the End key followed 
by the Down Arrow key to highlight the third column. Keep holding 
down the Shift key and press the End key followed by the Left 
Arrow key to select the three columns by 512 rows.

5. Click the Chart Wizard button  on the Task Bar. The Chart 
Wizard should open, as shown in Figure 3–14.

6. Choose the X-Y (Scatter) chart type and the Smoothed Lines 
Without Markers sub-type. Click Finish to display a graph of the 
spectrum, as shown in Figure 3–15. If the 2f curve appears flat, 
double click on it to get to the Format Data Series Window. Select 
the Axis tab, and select Plot Series on Secondary Axis, as shown 
in Figure 3–16. Click OK to rescale the plot.

Validating the Analyzer
Validation of the system using an appropriate gas standard can be done by 
closing off and disconnecting the sample stream, connecting a bottle of 
validation gas to the sample inlet port at the specified inlet pressure, and 

Figure 3–12   Setting Tab and Space as delimiters.
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making a measurement after the gas flows for approximately five minutes or 
when the value on the LCD settles. SpectraSensors recommends validating the 
analyzer using only H2S in methane. A bottle of test gas with a certified 
concentration representing 50% of full scale should be used. 

Calibrating the Analyzer
Calibrating the analyzer is typically not required under normal circumstances. 
SpectraSensors calibrates each analyzer to a National Institute of Standards 
and Technology (NIST) traceable standard before shipping the unit to the end 
user. Because SpectraSensors analyzers use a non-contact form of 
measurement, they are relatively insensitive to contamination, are quite 
rugged and virtually maintenance free ensuring years of reliable service.

When specifying gas standards, make sure the background gas is 
that specified or, if not specified, a mix that closely resembles the 
contents of the process stream and have the gas standard 
certified to better than the specified precision of the analyzer, if 
possible.

Figure 3–13   Highlighting imported data for plotting 
in excel.
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Figure 3–14   Chart Wizard - Step 1 window.
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Figure 3–15   Data file plot in Excel.
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Figure 3–16   Format Data Series window.
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4 - GAS SAMPLE CONDITIONING 
SYSTEM - H2S IN NATURAL GAS

About the Sample Conditioning System
The SS2100 analyzer for measuring H2S in natural gas comes equipped with 
an integral sample conditioning system, as illustrated by the flow schematic in 
Figures 4–1 and 4–2. Because of the important role the sample conditioning 
system plays in the analysis, care should be taken to install and maintain the 
system in order to ensure optimum performance.

As shown in Figures 4–1 and 4–2, sample gas enters the sample conditioning 
unit at the sample inlet port [inlet pressure of 30 psig (2.1 barg) max set by a 
customer-supplied upstream regulator], passes through a shut-off valve and 
particle filter and into a membrane separator, where any liquid in the stream is 
removed. Liquid removed by the membrane separator is sent through the 
bypass loop and out the bypass port. A continuous flow (set by a metering 
valve and flow meter of 0.5 lpm) through the bypass loop not only flushes any 
accumulated liquid, but also maintains a continuous flow through the often 
relatively long sample lines which reduces sample variation due to adherent 
species. A relief vent attached to the bypass via a relief valve [set for 50 psig 
(3.4 barg)] protects the entire system from any overpressure condition. There 
is also a sample port for convenience.

Once the sample gas passes through the membrane separator, it proceeds to 
a set of solenoid switching valves connected to the analyzer control 
electronics.The switching valves direct the flow either directly to the analyzer 
(wet cycle), or through a H2S scrubber and on to the analyzer (dry cycle). The 
reason for the two flow paths is that the H2S spectrum overlaps a strong 
resonance of a component of the background gas (the concentration of which 
is unknown) which causes interference in the measurement. When the analyzer 
detects a change in the background signal, the flow is sent through the H2S 
scrubber for a measurement of the flow without H2S (the analyzer 
automatically switches back and forth between the two streams as required). 
This measurement yields the amount of signal attributable to the background 
gases. Subtracting this background contribution from the normal measurement 
results in a signal that is proportional only to the desired H2S concentration.

As the flow leaves the switching valves, a pressure regulator [set at 10 psig 
(0.7 barg)], metering valve and flowmeter control the flow into the analyzer. 
The flow exiting the analyzer is sent out the sample return port to be vented 
to a safe location.

Operating the Sample Conditioning System
The sample conditioning system is factory set with the appropriate pressures 
and flow rates, as indicated in Figures 4–1 and 4–2. Under normal operating 
conditions, the sample conditioning system should operate autonomously. 
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However, regular checks of the specified values via the pressure gauges and 
flow meters on the system is recommended.

Servicing the Scrubber
The H2S scrubber contains material that gradually loses its scrubbing ability 
with use. The lifetime of the material depends on how much H2S flows through 
the system (gas composition) and how often (switching frequency). Thus, 
scrubber lifetime is very application specific. However, under normal operating 
conditions (~10 ppm H2S) the scrubber is expected to last approximately 12 
months.

Upon exhaustion, the scrubber indicator, shown in Figure 4–3, changes color 
from turquoise to dark grey, as shown in Figure 4–4. Alternatively, regular 
validation of the system with an appropriate gas standard will indicate when 
the scrubber needs to be replaced. The system will issue a scrubber alarm 
every 6 months as a reminder to check the scrubber and scrubber indicator. 

When specifying gas standards, make sure the background gas is 
that specified or, if not specified, a mix that closely resembles the 
contents of the process stream and have the gas standard 
certified to better than the specified precision of the analyzer, if 
possible.

SCRUBBER

SCRUBBER
INDICATOR

F
L

O
W

Figure 4–3   Scrubber and scrubber indicator.
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To Replace the Scrubber and Scrubber Indicator:
1. Turn off the sample inlet valve.

2. Connect a nitrogen purge line to the sample inlet port making sure 
not to exceed the maximum sample inlet pressure specification 
shown on the schematic in Figure 4–1.Make sure there is a check 
valve in the line to prevent sample gas from contaminating the purge 
source.

3. Open the nitrogen purge valve.

4. Purge the system with nitrogen for 10 minutes.

5. Turn off the nitrogen purge valve.

6. Unscrew the compression nuts on the both ends of the scrubber and 
scrubber indicator.

7. Gently pull the inlet, outlet and interconnection tubes free from the 
scrubber and scrubber indicator.

8. Insert the inlet, outlet and interconnection tubes into the 
compression fittings of a new scrubber and scrubber indicator 
making sure that each are oriented correctly according to the flow 
pattern shown in Figure 4–3.

9. Tighten the compression nuts to the manufacturer’s specification.

Figure 4–4   Scrubber indicator showing H2S 
breakthrough.
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10. Reopen the sample inlet valve and check for leaks.



SS2100 Operator’s Manual A–1

Appendix A: Troubleshooting
This section presents recommendations and solutions to common problems, 
such as gas leaks, contamination, excessive sampling gas temperatures and 
pressures, and electrical noise. If your analyzer does not appear to be 
hampered by one of these related problems, contact your sales representative 
for service.

Gas Leaks
Probably the most common cause of erroneous measurements is outside air 
leaking into the inlet sampling line. It is recommended the inlet lines be 
periodically leak-tested, especially if the analyzer has been relocated or has 
been replaced or returned to the factory for service and the sample lines have 
been reconnected.

Contamination
Contamination and long exposure to high humidity are valid reasons for 
periodically cleaning the gas sampling lines. Contamination in the gas sampling 
lines can potentially find its way to the sample cell and deposit on the optics or 
interfere with the measurement in some other way. Although the analyzer is 
designed to withstand some contamination, it is recommended to always keep 
the sampling lines as contamination free as possible.

To keep the sampling lines clean:
1. Make sure that a membrane separator filter (included with most 

systems) is installed ahead of the analyzer and operating normally. 
Replace the membrane if necessary. If liquid enters the cell and 
accumulates on the internal optics, a Laser Power too Low fault 
will result. 

2. If mirror contamination is suspected, see “Cleaning the Mirrors” 
on page A-2.

3. Disconnect the gas sampling line from the inlet port of the analyzer.

4. Wash the sampling line with alcohol or acetone and blow dry with 
mild pressure from a dry air or nitrogen source. It may be necessary 
to heat the lines for a few minutes to clear residual solvent from the 
lines.
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5. Reconnect the gas sampling line to the inlet port of the analyzer and 
check for leaks.

Cleaning the Mirrors
If contamination makes its way into the cell and accumulates on the internal 
optics, a Laser Power too Low fault will result. If mirror contamination is 
suspected, please consult with your factory sales representative before 
attempting to clean the mirrors. If advised to do so, use the following 
procedure.

Tools and Supplies:
• Lens cleaning tissue containing low ash content and no chemical 

additives (KODAK® 1546027 Lens Cleaning Paper or equivalent)

• Reagent-grade acetone (ColeParmer® EW-89000-04 or equivalent) in 
a small drop dispenser bottle (Nalgene® 2414 FEP Drop Dispenser 
Bottle or equivalent)

• Acetone-impenetrable gloves (North NOR CE412W Nitrile Chemsoft™ 
CE Cleanroom Gloves or equivalent)

• Hemostat (Fisherbrand™ 13-812-24 Rochester-Pean Serrated 
Forceps)

• Bulb blower or dry compressed air/nitrogen

• Pencil

To clean the mirrors:
1. Carefully mark the orientation of the mirror assembly on the cell 

body.

2. Gently remove the mirror assembly from the cell and set on a clean, 
stable and flat surface.

The sample cell assembly contains a low-power, 10 mW MAX, CW 
Class 3IIIb invisible laser with a wavelength between 800-
3000 nm. Never open the sample cell flanges or the optical 
assembly unless the power is turned off.

Always handle the optical assembly by the edge of the mount. 
Never touch the coated surfaces of the mirror.
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3. Remove dust and other large particles of debris using a bulb blower 
or dry compressed air/nitrogen. Pressurized gas duster products are 
not recommended as the propellent may deposit liquid droplets onto 
the optic surface.

4. Put on clean acetone-impenetrable gloves.

5. Double fold a clean sheet of lens tissue and clamp near and along 
the fold with the hemostats or fingers to form a “brush.”

6. Place a few drops of acetone onto the fold and shake off the excess.

7. With gentle, uniform pressure, wipe the mirror from one edge to the 
other with the wet “brush” only once and only in one direction to 
remove the contamination. Discard the tissue.

8. Repeat with a clean sheet of lens tissue to remove the streak left by 
the first wipe. Repeat, if necessary, until there is no visible 
contamination on the mirror.

9. Carefully replace the mirror assembly onto the cell in the same 
orientation as previously marked.

Excessive Sampling Gas Temperatures and 
Pressures
The embedded software is designed to produce accurate measurements only 
within the allowable operating range [0.7 to 1.7 bar (10 to 25 psig) and –20 to 
+50 °C (4 to 122 °F)]. Pressures and temperatures outside these ranges will 
trigger a Pressure too Low, Pressure too High, Temperature too Low, or 
Temperature too High fault. 

Electrical Noise
High levels of electrical noise can interfere with laser operation and cause it to 
become unstable. Always connect the analyzer to a properly grounded power 
source.

Never rub an optical surface, especially with dry tissues, as this 
can mar or scratch the coated surface.

If the pressure, temperature, or any other readings on the LCD 
appear suspect, they should be checked against the specifications 
(see Table B-1 on page B–1).
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Instrument Problems
If the instrument does not appear to be hampered by gas leaks, contamination, 
excessive sampling gas temperatures and pressures, or electrical noise, refer 
to Table A–1 before contacting your sales representative for service.

Table A–1   Potential instrument problems and their solutions.

Symptom Response

Non-Operation (at start up) Is the power connected to both the 
analyzer and power source? Is the 
switch on?

Non-Operation (after start up) Is the power source good? (100-
250 VAC @ 50-60 Hz, 9-16 VDC, 18-
32 VDC).

Check fuse(s). If bad, replace with 
equivalent amperage, slow-blow fuse.

Contact a factory sales representative 
for service information.

 Laser Power too Low fault Turn off the power to the unit and 
check the optical head cables for a 
loose connection. Do not disconnect 
or reconnect any optical head 
cables with the power connected.

Check the inlet and outlet tubes to see 
if they are under any stress. Remove 
the connections to the inlet and outlet 
tubes and see if the power goes up. 
Perhaps the existing tubing needs to be 
replaced with stainless steel flexible 
tubing.

Press # 6 to capture diagnostic data 
and send the file to SpectraSensors.

Possible alignment problem. Contact a 
factory sales representative for service 
information.

Possible mirror contamination issue. 
Contact a factory sales representative 
for service information. If advised to do 
so, clean the mirrors by following the 
instructions under “To clean the mir-
rors:” on page A-2.
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Pressure too Low or Pressure too 
High fault

Check that the actual pressure in the 
measurement cell is within specification 
(Table B-1 on page B–1).

If the pressure reading is incorrect, 
check that the pressure/temperature 
cable on the bottom of the electronics 
enclosure is tight (see Figure 3–4 on 
page 3–11). Check the connector on 
the pressure transducer. Check the 
pressure connector on the backplane 
board.

Temperature too Low or 
Temperature too High fault

Check that the actual temperature in 
the measurement cell is within specifi-
cation (Table B-1 on page B–1).

If the temperature reading is incorrect, 
check that the pressure/temperature 
cable on the bottom of the electronics 
enclosure is tight (see Figure 3–4 on 
page 3–11). Check the connector on 
the cell temperature sensor. Check the 
temperature connector on the back-
plane board. (Note: A temperature 
reading greater than 150 °C indicates a 
short circuit on the temperature sensor 
leads; a reading of less than –40 °C 
indicates an open circuit).

Front panel display is not lit and no char-
acters appear

Check for correct voltage on terminal 
block input. Observe polarity on DC 
powered units.

Check for correct voltage after fuses.

Check for 5 VDC on red wires, 12 VDC 
on yellow wires, and 24 VDC on orange 
wires from power supply (black wires 
are ground).

Check connections on display commu-
nication and power cables.

Strange characters appear on front panel 
display

Check connections on display commu-
nication cable.

Pressing keys on front panel do not have 
specified effect

Check connections on keypad cable.

Table A–1   Potential instrument problems and their solutions.
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No reading on device connected to cur-
rent loop

Make sure that connected device can 
accept a 4-20 mA signal. The analyzer 
is set to source current.

Make sure the device is connected to 
the correct terminals on the green con-
nector (see Figure 2–5 on page 11).

Check the open circuit voltage (35-
40 VDC) across the current loops ter-
minals on the green connector (see 
Figure 2–5 on page 11).

Replace the current loop device with a 
milliampere meter and look for current 
between 4 mA and 20 mA. A voltmeter 
connected across a 249-ohm resistor 
can be used instead of the milliampere 
meter; it should read between 1 and 5 
volts.

Current loop is stuck at 4 mA or 20 mA Check display for error message. If 
alarm has been triggered, reset the 
alarm.

On the current loop board, check the 
voltage between the end of resistor R1 
closest to the jumper and ground. If 
the concentration reading is high, the 
voltage should be near 1 VDC. If the 
concentration reading is low, the volt-
age should be near 4.7 VDC. If not, the 
problem is probably on the ARM9 main 
board. Return to factory for service.

Reading seems to always be high by a 
fixed amount

Capture diagnostic data and send the 
file to SpectraSensors. See “To read 
diagnostic data with HyperTermi-
nal:” on page 3-16.

Reading seems to always be high by a 
fixed percentage

Capture diagnostic data and send the 
file to SpectraSensors. See “To read 
diagnostic data with HyperTermi-
nal:” on page 3-16.

Reading displays 0.0 or seems relatively 
low

Capture diagnostic data and send the 
file to SpectraSensors. See “To read 
diagnostic data with HyperTermi-
nal:” on page 3-16.

Table A–1   Potential instrument problems and their solutions.
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Service Contact
If the troubleshooting solutions do not resolve the problem, contact your sales 
representative. If returning the unit is required, obtain a Return Materials 
Authorization Number from your sales representative before returning the 
analyzer to the factory. Your sales representative can determine whether the 
analyzer can be serviced on-site or should be returned to the factory.

Reading is erratic or seems incorrect Check for contamination in the sample 
system, especially if the readings are 
much higher than expected.

Capture diagnostic data and send the 
file to SpectraSensors. See “To read 
diagnostic data with HyperTermi-
nal:” on page 3-16.

Reading goes to “0” If Alarm Action is set to 0, look on 
display for an error message. See “To 
change parameters in Mode 2:” on 
page 3-5.

Gas concentration is equal to zero.

Reading goes to full scale If Alarm Action is set to 1, look on 
display for an error message. See “To 
change parameters in Mode 2:” on 
page 3-5.

Gas concentration is greater than or 
equal to full scale value.

Serial output is displaying garbled data Make sure the computer COM port is 
set for 19200 baud, 8 data bits, 1 stop 
bit, no parity, and no flow control.

Serial output is providing no data Make sure the computer COM port is 
set for 19200 baud, 8 data bits, 1 stop 
bit, no parity, and no flow control.

Be sure no other programs are using 
the COM port selected.

Make sure the connections are good. 
Verify the correct pin connections with 
an ohmmeter.

Make sure to select the correct COM 
port into which the cable is plugged.

LCD does not update. Unit is locked up. Switch off power, wait 30 seconds, and 
then switch power back on.

Table A–1   Potential instrument problems and their solutions.
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Disclaimers
SpectraSensors accepts no responsibility for consequential damages arising 
from the use of this equipment. Liability is limited to replacement and/or repair 
of defective components.

This manual contains information protected by copyright. No part of this guide 
may be photocopied or reproduced in any form without prior written consent 
from SpectraSensors.

Warranty
The manufacturer warrants the items delivered shall be free from defects 
(latent and patent) in material and workmanship for a period of one year after 
delivery to the Buyer. The Buyer’s sole and exclusive remedy under this 
warranty shall be limited to repair or replacement. Defective goods must be 
returned to the manufacturer and/or its distributor for valid warranty claims. 
This warranty shall become inapplicable in instances where the items have 
been misused or otherwise subjected to negligence by the Buyer.

Notwithstanding any other provision of this contract, no other warranties, 
whether statutory or arising by operation of law, expressed or implied, 
including but not limited to those of merchantability or fitness for particular 
purpose, shall apply to the goods or services hereunder, other than the repair 
and replacement warranty above. Seller shall in no event be liable to Buyer or 
any third party for any damage, injury or loss, including loss of use or any 
direct or indirect incidental or consequential damages of any kind.
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Appendix B: Specifications    
Table B-1   SS2100 H2S in Natural Gas Analyzer Specifications.

Performance

Concentration (H2S)a

a. Consult factory for alternative ranges.

0–20 ppmv

Response Time
Display updates every 16 seconds

(software adjustable)

Repeatability ±0.5 ppmv

Application Data

Environmental Temperature Range –4 °F to 122 °F (–20 °C to 50 °C)

Environmental Relative Humidity 80% for temperatures up to 31 °C max

Altitude Up to 4000 m

Sample Inlet Pressure 25–30 psig (1.7–2.1 barg)

Cell Operating Pressure –4.5 to 10 psig (–0.3 to 0.7 barg)

Sample Flow Rate 13.9 SCFH [6.56 SLPM]

Contaminant Sensitivity
None for gas phase glycol, methanol, amines, or 

mercaptans.

Electrical & Communications

Input Voltageb

b. Supply voltage not to exceed ±10% of nominal. Transient over-voltages according to category II.

100–240 VAC, 50/60 Hz 1∅ (standard)
9–16 VDC or 18–32 VDC (optional)

Current (analyzer)
1 A max @ 120 VAC

0.5 A max @ 240 VAC
3.2 A @ 12 VDC, 1.6 A @ 24 VDC

Outputs
RS232 (all parameters)

4–20 mA loop (concentration only)

LCD Display Concentration, cell pressure, cell temperature

Physical Specifications

Size
66” H × 31” W × 15” D

(1676 mm H × 787 mm W × 381 mm D)

Weight Approx. 150 lbs (68 kg)

Pollution Degree 3

Sample Cell Construction 316L series polished stainless steel

Area Classification

Certification (Pending) CSA Class I, Div. 2, Groups C & D
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INDEX
4-20 mA current loop 2–10, 3–10
Absorption 1–4, 1–5
Absorption coefficient 1–5
Absorption profile 1–5
Absorption spectrometer 1–4
Absorption spectroscopy 1–4
Accessories. See Options.
Acetone A–1, A–2, A–3
Acetone-impenetrable gloves A–2, A–3
Alarms

General Fault Alarm 3–12
High Concentration Alarm 3–12

Applications 1–4
Atmospheric moisture 1–4
Carbon dioxide in natural gas 1–4
Energy content of natural gas 1–4
EPA emissions compliance 1–4
H2S in natural gas 1–4
Industrial process control 1–4
Moisture in natural gas 1–4
Moisture in petrochemical plants 1–4
Moisture in refineries 1–4

Attenuation 1–5
Automatic validation 2–14
Average concentration 3–7
Background gas 3–21, 4–1, 4–4
background gas 1–1
Beam path 1–5
Beer-Lambert absorption law 1–5
Bypass loop 4–1
Calibrating the analyzer 3–21
Capturing data from the serial port 3–16
Capturing diagnostic data A–4, A–6, A–7
Cautions 1–2
CH4 1–4
Cleaning

Gas sampling lines A–1
Mirrors A–2

COM port A–7
COM properties 3–15
Concentration 3–3, 3–5, 3–7, 3–10, 4–1
Conditioning the analyzer tubing 2–16
Connecting the optional purge system
2–15
Connecting the sample inlet line 2–13
Connecting the sample return line 2–14
Connecting the signal cables 2–10
Connecting the validation source 2–14
Contamination 1–5, 3–21, A–1
Current loop 2–10, 3–7

Calibrating 3–10
Receiver 2–12

Current loop receiver 3–12
Current tuning 1–5
Data 1–5

Diagnostic 3–9, 3–10, 3–18
Normalized 2f 1–7
Normalized absorption 1–7
Raw 1–5

Data string 3–15
De-energizing the circuit 2–12
Detection levels 1–6
Detector 1–4, 1–5
Differential switching 1–4
Diode laser absorption spectrometer 1–4
Electrical noise A–1, A–3
Electronic Power Control Unit (EPCU) 2–8
Encapsulated Intrinsic Safety Module's
(EISM) 2–8
Enclosure 2–4

Explosion-proof 2–4
Heated 2–6, 3–2

Enclosure purge 2–15
Energizing the circuit 3–1, 3–11, 3–12
Erroneous readings 2–16
Excessive sampling gas pressure A–1,
A–3, A–4
Excessive sampling gas temperature
A–1, A–3, A–4
External data logger 3–7
Faults

Fitting out of Limit 3–12
Laser Power too High 3–13
Laser Power too Low A–4, A–1,

3–12, A–2
Pressure too High A–5, 3–13,

A–3, 3–11
Pressure too Low A–3, 3–13, A–5
Temperature too High 3–13,

A–3, A–5
Temperature too Low A–5, A–3,

3–13
Flow schematic 4–1, 4–3, B–3, B–4
Flowmeter 4–1
Gas leaks 2–14, 2–15, 2–16, A–1
Gas lines 2–12
Gas sampling line A–1, A–2
Gas standard 3–20, 4–4
Ground connection for serial cables 2–11
Ground wire 2–5, 2–8
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H2S 1–4, 4–1
H2S concentration 3–15
Hardware 2–2
Hazardous environments 1–4
Heated enclosure 1–4
HyperTerminal 3–13
Import stored data into spreadsheet
3–17
Incident energy 1–5
Initialization period 3–2
Input Signal

Validation request 2–10
Installation 2–1, 2–2
Installing the analyzer 2–1
Instrument quality compressed air 2–15
Interference in the measurement 4–1
Intermediate calculation 3–10
Keypad 3–3
Laser absorption spectrometer 1–5
Laser beam 1–4
Laser output fluctuations 1–5
Launching HyperTerminal 3–13
LCD display 3–2, 3–11
Leak detector 2–14, 2–15, 2–16
Leaks 4–6, A–1
Lens Cleaning Paper. See Lens tissue.
Lens tissue A–2, A–3
Lock-in amplifier 1–6
Mating terminal block 2–10, 2–11, 2–12
Maximum sample inlet pressure 4–5
Measurement parameters 3–2
Measurement units 3–3
Membrane separator 4–1, A–1
Microsoft Excel 3–17
Mirror contamination 1–5, 1–6, A–1, A–2
Modes

Mode 1 (Normal Mode) 3–3, 3–9,
3–17

Mode 2 (Set Parameter Mode –
Channel A) 3–4, 3–5, 3–12,
3–16

Mode 3 SS2200 only (Set Parameter
Mode – Channel B) 3–5

Mode 4 (System Diagnostic Param-
eters - Channel A) 3–9

Mode 5 SS2200 only (System Diag-
nostic Parameters - Channel
B) 3–10

Mode 6 (Diagnostic Data Download)
3–10, 3–16, 3–17, 3–20, A–4

Modes and functions 3–4
National Institute of Standards and Tech-
nology 3–21
Natural frequencies 1–5

Nitrogen purge 4–5
Noise in the measurement 3–5
Null 3–16
Operating the sample conditioning sys-
tem 4–1
Operating the SS2100/SS2200 system
3–1
Optional analyzer hood 2–3
Optional automatic validation 2–14
Optional enclosure heater 2–4, 2–6
Optional enclosure purge 2–15
Optional Type X purge 2–4, 2–8
Optional validation request feature 2–11
Options 1–1, 1–4
Outline schematic 4–2, B–2
Output Signal

4-20 mA current loop 2–10
Optional digital outputs 2–11
Serial output 2–10

Overpressure condition 4–1
Parameter

Diagnostic
DryPressure

Checking 3–10
DryTemp

Checking 3–9
WetPressure

Checking 3–10
WetTemp

Checking 3–10
Parameters

Diagnostic 3–9
Measurement and control 3–5

4/20 Alarm Option 3–11,
3–9, 3–11

Alarm Action 3–12
Cancel General Alarm 3–9
Cancel Scrub Alarm 3–8, 3–6,

3–9, 3–12, 3–9, 3–6, 3–9
Concentration Unit 3–8
High Alarm Action 3–6, 3–12
Local Time Day 3–9
Local Time Minute 3–9
Logger Rate 3–7
Peak Tracking 3–8
Pressure Unit 3–7
Spectrum Average 3–7, 3–5,

3–7
Temperature Unit 3–7

Operational 3–3
Particle filter 4–1
Password 3–5
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Peak tracking function 3–8
Pin numbers 2–11
Port

Bypass 4–1
Bypass return 2–14
Inlet 4–1
Nitrogen purge 4–5
Nitrogen purgert 4–5
Pressure relief vent 2–14
Purge system inlet 2–15
Sample inlet 2–13, 4–5
Sample return 2–14
Sample vent 4–1

Potential hazards 1–2
Power terminal box 2–6
Powering down the analyzer 3–2
Powering up the analyzer 3–1
Pressure 3–16
Pressure regulator 4–1
Protective gas supply 2–16
Purge system 1–4, 2–15
Purging 1–4
Reading diagnostic data with HyperTer-
minal 3–16
Recommendations and solutions to com-
mon problems A–1
Reference gas 1–4
Resonances. See Natural Frequencies
Response time 3–5
Return materials authorization number
A–7
RS-232 Output 3–13
Sample 1–4
Sample cell 1–4, A–1
Sample cell pressure 3–3
Sample conditioning system 1–4, 4–1
Sample gas 1–4, 1–5, 3–2, 4–1
Saving data from the serial port 3–16
Scrubber 3–8, 4–1, 4–4, 4–5
Scrubber alarm 4–4
Scrubber indicator 4–4, 4–5
Serial cable 2–11
Serial connection 2–10
Serial port 2–12, 3–16
Service contact A–7
Servicing the scrubber 4–4
Signal wires 2–11
Species concentration 1–5
Spectra

2f 3–10, 3–20
DC 3–10

Spectral overlap 1–6
Spectrum average 3–16
Stainless steel tubing 2–12, 2–13, 2–14,

2–15
Symbols 1–2
System conditioning 2–16
Temperature 3–3
Temperature connector 3–11
Tools 2–2
Tools and supplies A–2
Trace species detection 1–4
Tunable diode laser 1–4
Units 3–7

Concentration 3–8
Pressure 3–7
Temperature 3–7

Validation 3–20
Validation gas 2–14
Validation request 2–11, 2–12
Validation source 2–14, 2–15
Valves

Check 4–5
Metering 4–1
Relief 4–1
Shut-off 3–2
Switching 4–1

Variations 1–6
Pressure 1–6
Temperature 1–6

Viewing, capturing and storage of serial
port data 3–13
Warnings 1–2
Wavelength modulation spectroscopy
1–6
Wet pressure 3–15, 3–16
Wet temperature 3–15, 3–16
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