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1.0 INTRODUCTION 
 
The Model M8700 Package Oxygen Permeation Analyser has been designed to provide accurate 
and uncomplicated measurements of oxygen transmission rates (OTR) through bottles and 
packages. The instrument displays the test OTR result in cc/package/day. The Model 8701 
instrument is available to measure bottles, various types of packages and uses various adapters 
which may be fitted to the instrument to carry out these tests. 
 
The M8700 is unique in its ability to test up to 11 samples simultaneously; with individual testing 
regimes controlled by the Systech M8700 software. 
 
The M8700 can be calibrated to certified gas or package. 
 
This manual is arranged in a manner we feel will provide the greatest ease of reference and use.  
We are proud of our active program of research and development. If you encounter any 
difficulties, we would like to hear about them. 

1.1   BRAND 
 
Systech Illinois is a division of Industrial Physics. Throughout this manual, Industrial Physics, 
Industrial Physics Product Integrity, Systech, Systech Illionois and Systech Instruments are used 
interchangeably. 
 
 

IMPORTANT 
 
Please read this manual before attempting to install or operate the equipment. 
 
The equipment should be electrically connected and grounded in accordance with good standard 
practice and at the correct voltage. (Refer to the voltage tag label on the back panel.) 
 
 

No responsibility is accepted by Systech Instruments Limited 
for accidents resulting from improper use of this equipment. 

 
 
 

 
 
This symbol is known as the ‘Crossed-out Wheelie Bin Symbol’. When this symbol is 
marked on a product it means that consideration should be given to the disposal of the 
product, parts or accessories. Only discard electrical/electronic items in separate 
collection schemes which cater for the recovery and recycling of the materials contained 
within. Your co-operation is vital to ensure the success of these schemes and for the 
protection of the environment. 
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2.0 PRINCIPLE OF OPERATION 
 
 
The 8700 incorporates our proprietary, coulometric, oxygen sensor to detect oxygen transmission 
rates through all types of bottles or packages. Bottles / packages are fitted onto their respective 
adaptor using a fast-setting epoxy adhesive (3-5 minutes setting time).  
 
An oxygen-free (99.999% zero grade N2) carrier gas flows through the bottle.   
 
Molecules of oxygen diffusing through the walls of the bottle are conveyed to the sensor by the 
carrier gas. 
 
This allows a direct measurement of the oxygen without using complex extrapolations.  The 
oxygen transmission rate of the bottle is displayed as cc/package/day. 
 
 

file:///C:/Documents%20and%20Settings/andyh/Local%20Settings/Temporary%20Internet%20Files/Content.Outlook/HRTQGSB2/www.systechillinois.com


   
Model 8700 Operator’s Manual v2.9 

 

www.systechillinois.com  
Page 

3 
 

3.0 INSTALLATION 
 

3.1   VOLTAGE INPUT/FUSE CARTRIDGE 
 
The power entry module is on the back of the instrument it not only allows attachment of the 
power cord, but also contains the fuses.  Supply voltage is 90-260 VAC, 50-60Hz.  
 
Note that the cartridge contains two fuses.  Both fuses must be installed to ensure proper 
operation of the instrument. The fuses are rated 5A @ 250V and are a slow-blow type.  Replace 
only with fuses of equivalent ratings.   
 

3.2   CONNECTING GAS LINES 
 
The user must supply oxygen-free (99.999% zero grade) nitrogen to the instrument. Systech 
Instruments provides an oxygen trap with the analyser to remove traces of oxygen from the 
nitrogen. 
 
NOTE: The inlet pressure must be set between 4.0 and 6.0 bar gauge. If the supply 

pressure is not within this range, then flow through the instrument will be at the 
wrong level, resulting in erroneous measurements.  

 
On the back panel are the gas, power and communications connections. The 9-pin D-type 
connector is for the communications and the power is via a standard IEC socket.   
 
There is an inlet fitting for N2 (nitrogen) labelled N2 In 5 Barg, an inlet fitting for CAL (calibration) 
labelled Cal Gas In. There are also two outlet fittings marked as N2 VENT1 and N2 VENT2 (8mm 
OD tube connection). The inlet and outlet fittings are 1/8" Swagelok® type, except for the N2 
VENT2. 
 
The oxygen-free nitrogen is connected to the N2 IN fitting. Do not over tighten the nuts when 
connecting the gas lines. It is recommended that the input gas lines are purged prior to being 
tightened up at the instrument connections. This will reduce the amount of air that is present in 
the pipes. 
 
There is no need to connect tubing to the vent lines. It is vital for the correct running of the 
instrument that these vents are not compromised in any way. 
 
When instrument is not connected to a nitrogen source, the N2 IN fitting should be sealed with the 
provided blanking cap to prevent saturation of the oxygen trap (the cylindrical object in the photo 
below). 
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3.3   INSTALLATION OF COMM PORTS CONTROLLER 
 
Note: This is required for some computer systems which either do not have an RS232 comms 
port fitted or where the existing comms port is already in use. 
 
Install the COM port controller board (or USB – RS232 adaptor) according to the manual shipped 
with the controller / adaptor. 
Make sure that COM ports have assigned numbers from COM 2 (if there is one RS232 port in 
your PC) or from COM 3 (if there are two RS232 ports in your PC). 
 
If they are not assigned to these figures, reassign the COM ports through the computers “Control 
Panel – System - Hardware - Device Manager – COM ports”. If in any doubt, contact your IT 
department or Systech Customer Service Department. 
 
The Model 8700 Analyser software will look for installed units on COM ports 1 to 6. 
 
It should be noted that some USB to Serial RS232 adaptors will not work, and others give 
intermittent results. Therefore, we recommend using only USB to Serial adaptors obtained from 
Systech Illinois.  
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4.0 SOFTWARE 
 

4.1   SYSTEM REQUIREMENTS 
 
The Model 8700 software has the following minimum computer requirements: 

Windows 7 or later 
512 MB of RAM 
256 SVGA (1024 x 768) 
500 MB hard disk space 

 

4.2   INSTALLATION 
 
Insert the Model 8700 Memory Stick into an available USB slot on the control computer. Explore 
the memory stick and double click on Setup.exe. The following screen will appear. 

 
At this point click on “Install 8700 software”. Windows may ask you to allow the installation: 
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Click on “Yes” to continue the installation. The screen changes to the begin install as shown 
below. You can choose to install the program to a different directory or leave the default settings. 
Systech Instruments recommend you install the software in the default directory. Click “Next” to 
continue or “Cancel” to abort the installation process. 

In the next screen, you can choose whether you want the installation process to create a desktop 
shortcut. Tick the box if you wish to, then click on “Next” to continue, “Back” to return to the 
previous screen or “Cancel” to abort the installation process. 

The next screen offers the last chance to change any settings. Click “Install” to proceed. 
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The window below is displayed. The green bar indicates the status of the installation process.  It 
should only take a few seconds. Once the bar reaches 100%, the installation is complete and you 
should be presented with the following screen. 

Please do not start the software until the instrument is connected to the computer. 
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4.3   CONNECTING THE INSTRUMENT 
 
A 9 pin D-type RS232 cable is provided to connect the Model 8700 to a computer. The connector 
can be found on the rear left of the instrument, just to the right of the power connector, labelled 
RS232 COMMS. 
 
Further Model 8700 units may be connected to the same computer (up to five more), if the 
computer is equipped with as many com ports. (See chapter 3.3). 
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5.0 BASE LINE AND SYSTEM CALIBRATION 
 

5.1   BASE LINE 
 
Connect power and nitrogen to the instrument complying with the earlier instructions and turn on 
the power switch. 
 
Note: A base line check should be carried out when first commissioning the instrument, or after a 
period without use. The baseline should be re-established every 2 - 3 months or before testing a 
very high barrier package.  
 
With the Model 8700 switched on, double click the 8700 program icon if you have installed a 
shortcut, otherwise select it from the program menu. The main menu screen will appear as shown 
or like that shown below: 

 
Note that the product images show both 8700 and 8701 variants. This is because both instrument 
constructions share the same PC software. 
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Click the “BASE LINE” button. 
 
The following “‘BASE LINE’ STARTER” screen will appear. 
 

 
Click on a ‘COM’ port button with a green square next to it, where an installed unit is found that is 
not in use. The ‘baseline screen’ will appear as shown below: 
 

 
For the commissioning of a new instrument it will take a considerable length of time to establish a 
true low value of the base line. A base line should be run for at least three days. The base line 
value will fall from a relatively high ppm value to fractions of a ppm. The best way to judge 
whether the value is coming to an equilibrium is to repeat base line tests. Enter a value of say 30  
 
minutes into the PURGE TIME box, complete the base line test as shown below and repeat the 
test with longer durations, enabling a graph that can show a true equilibrium.  
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Click the “START” button to begin a baseline.  

 
Click the ‘YES’ button to confirm. 
 
When the BASE LINE routine is started, nitrogen flows through the instrument to evacuate any 
residual oxygen. The flow is automatically set to high. The gas will bypass the sensor for a time 
equal to the PURGE TIME parameter set by the user, the bar located beneath PURGE MFC 
indicates the percentage of purging completed (see diagram below). 
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When the PURGE TIME is within the last minute of purging the progress bar will turn yellow and 
the flow rate is adjusted automatically and controlled to 10 cc/min. 

 
After the PURGE TIME expires, then the BASE LINE process begins.  The O2 ppm will now be 
plotted in 1-minute intervals on the graph.  The O2 value will change on the graph as the value 
approaches equilibrium and becomes stabilised. 

 
When the base line has reached equilibrium, click the “BASE LINE NOW” button to set the BASE 
LINE for the instrument.   
Note: in the above example the base line has not run for long enough to be fully stabilised.  
Analysis of the graph above shows that it has taken approximately 100 minutes for the ppm value 
to fall from 1ppm to zero.   However if the base line is run again the graph will start at a level of 
say  0.2ppm and  it will be easy to judge over a larger scale that it is at equilibrium.         
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A window will appear asking the user to confirm the BASE LINE.  

 
Click “YES” and the instrument now has a re-established BASE LINE.  
 
At this point, the user may either click the STOP button or allow the BASE LINE to continue in 
order to verify the result has stabilised.  
 
Clicking the BASE LINE AGAIN button will do a second BASE LINE.  Clicking the STOP button 
ends the BASE LINE routine. 

 
To exit the BASE LINE window, close the window by clicking on the “X” in the upper right corner. 
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5.2   HISTORY OF BASELINE 
 
The history of baseline data (and calibration data) is saved under a directory called “8700 
maintenance files”. This directory is created when the software is first installed and is saved on 
the ‘C’ drive. It is important to review this information from time to time as it can indicate the 
variation of the base line over time. 

 
Open the file “base.txt” and a list of baseline history will be shown. 
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5.3   SYSTEM CALIBRATION 
 
The Model 8700 is calibrated at the factory prior to delivery.  It is not necessary to perform a 
calibration during commissioning of the instrument but a calibration check is recommended every 
9 – 12 months.  When it becomes necessary to calibrate the instrument a package or a calibration 
gas can be used. 

 
View of the 8700 Platen 

 

5.4   PREPARATION FOR CALIBRATION 
 

5.4.1   Package Calibration 
 
Calibration of the instrument to a package would not normally be practical because packages of 
known OTR are unusual.  
 
For a package calibration a package of known OTR must be glued on to Station 0, (older 
instruments MASTER) 
 
Attach the package following the instructions in section 6.2. 

 
 

5.4.2   Gas calibration 

  
 For gas calibration the calibration gases may be obtained from a reputable special gases 
supplier. It is recommended that a certified cylinder of approximately 20ppm O2 in Nitrogen be 
obtained. It will come with a certificate showing the actual measured value. Connect this cylinder 
with a good quality regulator to the instrument at a pressure of 5 Bar, taking care to purge the 
regulator and the connecting pipes first. 
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5.5   STARTING THE CALIBRATION 
 

NOTE: For gas calibration only, make sure you position the valve (CALIBRATE/NORMAL) 
at the rear of the instrument to the CALIBRATE position. 

 
Double click the 8700 program icon to start the software.  At the main menu, click on the 
CALIBRATE button.  “’CAL’ STARTER” screen will appear as shown below. 

 
Click on the COM port button corresponding to the unit to be calibrated (ensure there is a green 
square next to it) and the Calibration screen will appear as shown below. 

 
The top half of the ‘Calibration’ window consists of setup parameters and status indicators. The 
bottom half displays a real time graph during the calibration process. 
 
First click the GAS or PACKAGE button in the CALIBRATION TARGET area.  
 

  
Calibration Gas Calibration Package 
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For GAS calibration enter the ppm value of the calibration gas in the O2 (ppm) box; for 
PACKAGE calibration enter the OTR value of the package in the OTR box. 
 
Enter the purge time in the box in the PURGE MONITOR area; a suggested time would be 30 
minutes. 

 
Clicking the “START” button will begin a calibration cycle.  

 
Confirm the start by clicking “YES”. 
 
When the Calibration routine is started, nitrogen flows through the instrument to purge any 
residual oxygen. The flow is set automatically. The gas will bypass the sensor for a time equal to 
the PURGE TIME parameter set by the user. The Purge Progress Bar located next to the Purge 
Time indicates the percentage of purging completed. 

 
When the PURGE TIME is within the last minute of purging the progress bar will turn yellow and 
the flow rate is adjusted automatically and controlled to 10 cc/min. 
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After the PURGE TIME expires, then the CAL process begins.  The OTR will now be plotted in 1-
minute intervals on the graph.  The OTR value will change on the graph and, after time will 
become stabilised.  
 
Once the OTR reading has stabilised, click the CAL NOW button to set the calibration for the 
instrument.  
 
A window will appear asking the user to confirm the calibration.  Click  “YES” and the instrument 
is now calibrated.  

 
At this point the user may either click the STOP button or allow the calibration to continue in order 
to verify the result has stabilised.  Clicking the CAL AGAIN button will do a second calibration.   
 
Clicking the STOP button ends the calibration routine. 

 
 
Click the “YES” button to confirm the stop of calibration. 
 

NOTE: when a gas calibration has been completed, make sure the valve 
(CALIBRATE/NORMAL) at the rear of the instrument is in the NORMAL 

position. 
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5.6   HISTORY OF CALIBRATION 
 
The history of calibration, (and baseline) data are saved under a directory called “8700 
maintenance files”. This directory is created when the software is first installed. It is saved in the 
‘C’ drive. It is important to review this information from time to time as it can indicate the variation 
of the calibration over time. 

 
Open the file “cal.txt”, a list of calibration history will be shown. 
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6.0 PERMEATION TESTS 
 
The instrument should be used to measure the permeation of ‘similar’ packages. This will allow 
quicker test times. However if this is not the case then some adjustment to the individual test 
times must be used; more on this later. 
 

6.1   BOTTLE PREPARATION 
 
It is suggested that bottles with an OTR in the same decade are tested together. In other words it 
is acceptable to test, at the same time, bottles that have an OTR of between 0.0001 and 0.0010 
cc/package/day, or between 0.01 and 0.10 cc/package/day; but do not test, at the same time, 
packages that are expected to be in a range of 0.0005 and 0.01 cc/package/day. More 
explanation can be found in the Troubleshooting Section.  
 
To attach the bottles to the instrument (see the following pictorial instructions), first make sure 
there is no residual glue on the platen from the last set of tests. Remaining glue can be removed 
by the careful use of a rounded end scalpel. 
 
It is not necessary to populate all stations, but should you wish to measure the permeation of say 
six bottles, use stations 0 (master) to five.  
 
Prepare all the required stations on the platen by attaching the long and short pipes supplied with 
the instrument. The longer pipes are fitted away from the front of the instrument. 
Should the longer pipes be too long for the internal length of bottles to be tests they can be 
provided, contact the sales department. 
 
Glue the bottles to the platen. The best way to do this is to prepare a small amount of two pack 
epoxy. Sachets are available from Systech (part number 101 648, box of 50), that contain the two 
parts in separate sections of the sachet. Scissors are used to open the pack and it is mixed 
together usually with a wooden flat stick. Scoop enough mixed epoxy to run a 2mm thick mixture 
around half the neck of the bottle; repeat for the other half of the neck of the bottle. It is not 
necessary to apply too much epoxy. Place the bottle over the extension pipes of the station and 
on to the platen, where the bottle should be turned approximately 30 degrees backward and 
forward to ‘bed in’ the bottle. 
Glue all the bottles this way, but make sure you do not disturb previously placed bottles. 
 
Leave the bottles for at least 45 minutes to dry the epoxy. Note this may be accomplished 
automatically by the software.   
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1 Long pipes, (purge inlet) towards the rear of the 

instrument and the short pipes towards the 
front. 
 
 
 
 
 
 
 
 
 
 
 

 

2 Mix up some two part epoxy resin glue (part 
number 101 648, box of 50), following the 
manufacturer’s instructions. 

 
3 Scoop enough mixed epoxy to run a 2mm thick 

mixture around half the neck of the bottle; 
repeat for the other half of the neck of the 
bottle. It is not necessary to apply too much 
epoxy. Place the bottle over the purge pipes of 
the station and on to the platen, where the 
bottle should be turned approximately 30 
degrees backward and forward to ‘bed in’. 
Leave the bottles for at least 45 minutes to dry 
the epoxy. Note this may be accomplished 
automatically by the software. Make sure no 
glue contacts the opening of the purge pipes. 

 
 
It is not necessary to populate all stations, but should you wish to measure the permeation of say 
six bottles, use stations zero to five; see section 6.2 Test setup). 
 
Glue all the bottles this way, but make sure you do not disturb placed bottles. 
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7.0 PERFORMING A TEST 
 
Having glued all of the bottles/packages to the platen and waited for the glue to dry, double click 
the 8700 program icon if you have installed a shortcut; otherwise select it from the program menu. 
The main menu screen will appear as shown below. 

Click on the TESTS button and the following screen will appear. 
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Click on a ‘COM’ port button with a green square next to it, where an installed unit is found, and 
the test screen will appear as shown below. 

The Test window has four tabs, “SET UP and PURGE”, “TESTS”, “PLOTS” and “SENSOR 
VIEW”.  The “SET UP and PURGE” tab is displayed above. Click on the Select Button to select 
the station you wish to set up. 
 
In the box under the “Select” button, enter or edit the description of the bottle or sample being 
tested.  The description can be up to 28 characters long. Systech recommend that you include in 
this description the date the test is started. For convenience, every time a test page is opened, 
the description will be loaded with a station number and date which may be edited by the user. 
 
There are two types of test routines: 
 

• All stations are run together, started at the same time and stopped at the same time. This 
routine will typically be chosen by users who are performing quality control checks 
typically lasting 12 or more hours. The set up will be common for all stations because the 
bottles are the same. Make sure that the box ‘Start all Tests Using Station 0 Settings’ is 
ticked. Note that editing of any of the stations may be achieved by clicking ‘Select’ on 
each station. The cycle time may be changed during the test but each station will run on 
the same cycle time. 

 

• Any station can be run independently, started or stopped without interference. This 
routine will typically be chosen by users who may be testing different bottles with varying 
equilibrium times. It should be noted that although it is possible to test samples with 
widely varying final OTR values (see the Settle to Proceed notes below), it is not the 
recommended configuration. Each station can have individual start/stop/cycle/purge 
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times. Note that when a station is started whilst a test on another station is underway, the 
current station will ‘hold’ until the new station is purged. 

 

The ‘Purge Settings’, box is where you set the amount of time you wish to purge the sample 
under test. The ‘Purge Monitor’, PURGE PROGRESS shows the progress of the purge process, 
and the ‘Re-zeroing’ area (bottom right) enables or disables re-zeroing. This can be set during a 
test and does not necessarily have to be set prior to the test start. Note, the re-zeroing affects all 
stations. 
 

In the ‘Test Settings’ area; Purge Enabled is checked as a default setting. Clicking on the 
checked box (removing the tick) next to PURGE ENABLED will disable the purge process. 

 
The purge can be disabled in the following conditions: 

i) If a test needs to be aborted in order to change a parameter in TEST SETTINGS, 
the plumbing of the instrument is already purged to a low level. 

ii) If a test needs to be repeated without removing the sample(s), then the purge 
process can be disabled.  Remember, if any of the bottles have been removed 
prior to the start of a test, the purge must be enabled.  
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If the TIMED TEST box is checked, then the user must enter the TEST DURATION desired. 
When the instrument is used for quality control where repeated tests are performed, the operator 
will know from previous experience how long a test takes to conclusion. This time may be entered 
here. 

 
If the TIMED TEST box is not checked, then a test will continue to run until the Auto Stop 
conditions are met (see below) or the user ends it manually by clicking on the STOP TEST 
button. 
 
The CYCLE TIME is set in minutes.  This determines the data collection rate as displayed on the 
PLOTS page graph and stored in the data file. A sampling rate of 15 minutes means every 15 
minutes the system will switch the sensor to detect the oxygen level for next station and a data 
point will be plotted on the graph.  
 
NOTE: One of the unique features of the M8700 is that a differing ‘CYCLE TIME’ can be set for 
each test station if required (only when not using ‘all stations tested together’). This is particularly 
useful if you are testing packages of dissimilar OTR levels. If, for example, you had a relatively 
poor barrier package on station 2 and a good barrier on station 3; then you should use a longer 
‘CYCLE TIME’ on station 3; this will allow adequate time for the OTR effects of station 2 to be 
dissipated prior to the station 3 reading and subsequent switching to station 4.  
 
The 45 MINS DELAY START check box, if checked, delays the start of the purge to allow time for 
the adhesive sealing the bottles to the platen to fully harden. 
 
In the ‘Purge settings’ area, the PURGE TIME setting is vitally important. The Model M8700 
features a fast purge system (patent pending) that radically reduces the overall test duration for 
bottles. 
 
The setting for PURGE TIME is dependent on the size of the largest bottle being measured. The 
following table shows suggested times. 
 
If the PURGE TIME is not sufficient then the test will start at high OTR. 
 

Bottle Size cc Purge Time minutes 

100 15 

250 20 

500 35 

2000 60 

 
In the ‘Re-zeroing’ area, if ENABLE REZEROING is checked, the instrument will measure the 
OTR of the Purge Path and at the end of its measuring time set its value to 0.0000 OTR, 
regardless of its true value, and compare all the other stations to it. This re-zero process occurs at 
the end of every cycle.  
 
Re-zeroing allows all the bottles to be ‘compared’ to the purge path, this path does not go to any 
adaptors, it is an internal direct connection. As such it does not permeate, as in a glass bottle its 
OTR can be taken as 0.0.  
 
Systech recommends that Re-zeroing be enabled to measure the high barrier bottles where the 
OTR is less than 0.0020 cc/package/day. 
 
Note: Re-zeroing affects all test stations. 
 
The ‘Current SET-UP’ area is used to save the current setting or to recall a saved setup file.  
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It is a laborious task to enter the description of the bottles or packages, to set the cycle time and 
to determine the purge time. This may need to be done frequently and where the instrument may 
be used for quality control there is a feature where it is easy to save and recall these settings. 
First the operator must manually complete all the settings. When finished, click the Save Settings 
button, the following window will pop up. Click “Yes” to save a setup file to the Setup Files 
directory.  The Setup Files directory is created when the software is installed. 
 
Note that Current Set-up save settings only saves the settings of the station selected. It is not a 
global save. 

 

 
The extension of the setup file is  .set The user will decide a suitable file name for each set up as 
required. 
 
To retrieve a saved setup file, click the Recall Settings button and select the required Setup  
file from the list. 
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7.0.1  Notes on Settle to Proceed and Auto Stop 
 
As has been noted before, a single oxygen sensor is used to measure the oxygen transfer rate 
(OTR) of up to 11 samples. A central valve switches the path for the carrier gas, exposing the 
sensor to one sample at a time. If the OTRs of adjacent samples vary significantly, the oxygen 
levels will take some time to settle after switching from one sample to the next. 
 
The M8700 deals with the problem in a unique way. For each station, you can enable the Settle to 
Proceed option, with two parameters: Settle Count and Settle Band. 
 
Settle Count is the number of consecutive measurements taken at Cycle Time intervals. An 
average value is calculated, and the instrument is allowed to switch to the next sample only if all 
measurements are within the Settle Band. For example, if Settle Count is 3 and Settle Band is 5, 
the instrument is allowed to switch to the next sample only if the last 3 measurements are all 
within 5% from their average. 
 
Please note that 3 samples and 5% are the default values, but the optimal values depend on the 
nature of samples and how different their OTRs are. It may take some practice to find the optimal 
values, depending on your circumstances. 
 
Please also note that measuring samples with vastly different OTR may significantly impact the 
overall measuring time. It is not recommended to measure samples with OTRs differing by more 
than an order of magnitude. For better efficiency, it is also recommended to place the samples in 
the order of increasing OTRs. Random placement of samples with alternating, vastly different 
OTRs may increase the measuring time significantly, by hours or even days in the worst case. 
 
Should the measured oxygen levels not change for a long time, it is assumed that an equilibrium 
has been reached, the measured value is the final oxygen transfer rate, and the measurement 
can stop. To enable this feature, tick the Auto Stop box and set the Stop Count and Stop Band 
values. The formula is the same as for Settle to Proceed: the last Stop Count measurements 
must be within a Stop Band (in %) for the Auto Stop to activate. 
 
Both Settle to Proceed and Auto Stop can operate simultaneously, under the condition that Stop 
Band is narrower than Settle Band. The software imposes at least a 2:1 ratio, i.e. if Settle Band is 
5%, Stop Band cannot be wider than 2.5%.
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7.1   STARTING A TEST 
 
Once the settings have been completed, click on the START TEST button to begin testing in the 
bottom left of the TESTS window. The following dialogue box will appear: 

 
Pressing the Yes button will bring up the following dialogue box. 

 
Pressing the Yes button will bring up the normal Windows save file box. Note you may use 
windows folders in the normal way to organize your files. Give the file an appropriate name and 
press save. 

 
The instrument will now start its test routine.  
 
After starting a test, the PURGE MONITOR area will indicate the status by indicating the 
percentage of purge completed in blue. (If purge is enabled) 
 
One minute before the end of the purge time the flow will be controlled for all chambers at the 
flow rate for the permeation test, which is 10 cc/min. 
 
NOTE: If more than one station has been started, the individual station may show that the test is 
running, however it will not actually enter the run state until all stations have completed their 
individual purge cycles. Likewise if you start a test during a series of running tests, they will 
suspend until the newly started station has completed its purge cycle. When this has happened 
the tests will resume from where they left off. 
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After the purge time the screen will automatically change to the TESTS window, which is shown 
below. 
 

 
Note that if the set up included all stations then graphics would be displayed for all the stations. In 
this example only the Station 0 and 1 were chosen for a test. Also note that the blue bar runs 
across the bottom of the page to show the percentage of the cycle time and the start date of the 
test on the left hand side. Station 0 is also highlighted pale blue to show that this is the active 
station. The date shown for flow and OTR is real time data. At the end of the cycle time the value 
for OTR for that channel will be posted in the box below it. 
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After a period of time the tests page will look similar to the page below: 

 
By selecting on the PLOTS tab at the top, a graphical representation of each station can be 
viewed.  
 

 
The station undergoing measurement is highlighted in pale blue and the plot shown will be the 
previous station, which is shown because the ‘Plot’ ‘button’ is depressed. To view the plot of 
another station, simply press the Plot button corresponding to that station. The time base of the 
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graph will grow as the test continues, until the maximum time is reached which is 15,360 minutes. 
(10 days 16 hours), at which time the log file, if saved will continue to report and save readings, 
but the plots page will stop at the 15360 minutes point. 
 
The SENSOR VIEW TAB will show for each station selected in the current test a graphical 
representation of the measurement of OTR (ppm O2 Oxygen level). 
The longer the duration for the test more individual record stamps are provided in the screen. 
 

 
 
It is important to review this information as it can confirm that the current station’s value is near 
equilibrium by the time the cycle for that station is over and the programme moves on to the next 
station. Hold the left button on the mouse and drag over an area of the plot to increase the scale 
as shown below. Return to the original plot by right clicking the mouse. 
 
 

 
It can be seen in the above example that the cycle time is long enough for this station, indeed the 
cycle time could be reduced by a minute or two, thus saving overall test duration. 
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7.2   STOPPING A TEST 
 
If TIMED TEST is selected, the test will end automatically at the end of the selected time. 
 
If TIMED TEST is not selected, the user must decide when to stop the test.  The best time to end 
a test is after the OTR has stabilized or reached “equilibrium”.  A typical graph is shown below. 

 
You can see that the OTR reading on the graph has remained stabilized i.e. it is not fluctuating up 
and down by very much if at all. Once this state has been reached the user should stop the test 
by first clicking on the SETUP and PURGE tab, then selecting the relevant station number then 
clicking on the STOP TEST button. The system will ask you to confirm that you wish to stop the 
test on that station, click on “YES” and the test will stop. Be very careful to select the right station 
number before stopping any tests.  
 
NOTE: Individual tests may be stopped without any effect on other running tests. However, if you 
used the “Start All Tests Using Station 0 Settings” you can only stop all stations at the same time. 
 
If the user selected “SAVE TO FILE” at the start of the test, the result is saved in a text file (.txt) 
located in the directory specified by the user when entering the “SAVE TO:” file name (the default 
directory is C:\8700 data files\station n, where n is the relevant station number).  
 
To exit the TESTS window, click on the “X” in the upper right corner. 
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8.0 REPORT GENERATION 
 
A report may be displayed and printed if the test results have been saved to a file.  Click on the 
REPORTS button in the Main Menu to bring up the REPORTS page shown below. 
 
NOTE: The reports are shown for each station individually.  

 
Click on the SELECT FILE button and the following appears: 

 
Double click on the station number you wish to view a report. 
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In this case Station 0 

 
A list of saved data files is shown.  Click on the file from which a report will be generated.  Double 
clicking on the file will OPEN it.  Otherwise, click once to select the file and then click the OPEN 
button to open it.  
 
The Report Screen with the selected Data File will open as shown below. 

 
This screen shows the test sample name “Coated PET Sample 1” the test date and time. And that 
timed test was disabled. 
 
Click the TESTS page to show all the individual measurement points, which can be scrolled.  
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The PLOTS page will display the data in graphical format. 

 
 
Click on the PRINT button to generate a hard copy of this report.  Select your printer from the 
PRINT window and click on OK.   
 
To choose a new data file to view, click on the “SETUP and PURGE” tab, then click on Select 
File. Navigate to the Data file folder of the station you are interested in. Double click on the data 
file.  
To exit the REPORTS window, click on the “X” in the upper right corner. Again clicking on the 
“PRINT” button will print a copy of the selected graph. Alternatively, by holding down Alt and 
PrtScr (or Windows and PrtScr in Windows 8…10) on your keyboard a graphical image of this will 
be copied to the computers “clip board” this can then be pasted into a document etc. using the 
keys Ctrl and V (Paste) together. 
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9.0 FILE GENERATION 
 
 
A number of files are generated as a result of user actions and will be useful to analyse results. 
These files may be required for further analysis by the engineering staff at  Systech Illinois to help 
troubleshoot issues. 
These files will be found in a directory on the C Drive: Systech Illinois/8700/ 
 

9.1   DATA FILES 
 
A data file is written if you so request it in the tests set up.  
 
If the test was set up  using ‘Start all Tests Using Station 0 settings’ then the file will be found in 
Data Files/(your file name). A complete file will be generated for the duration of the test and will 
include set up criteria and  OTR values for all stations. 
 
If the test was set up as individual stations and a file save was requested then the file will be 
found in, Data Files/Station#/(your file name). 
 

9.2   DIAGNOSTIC FILES 
 
A file is generated for the last test only and is overwritten when another test is started. This is a 
complete diagnostic file of every action within the instrument and is invaluable in troubleshooting 
hardware issues. 
 

9.3   O2 TRACE FILES 
 
A file is run for every start of a test. Should a test be stopped and another test run then new file 
will be created. Name of the file includes name given to the test data file, serial number of the unit 
and date and time of the test start. Information in the file is Date, Time, Value and Station 
number. The reading of the instrument is taken and stored every 15 seconds. If the instrument is 
run all day then the file size is approximately 21Kb per station. 
Should these files not be required after a period of time they can be deleted. 
 
 
 

9.4   SETUP FILES 
 
See page 26. When set up files are saved for recall the set up names are saved to this file. 
 

9.5   TEMPERATURE FILES 
 
 
A file is run for every start of a test. Should a test be stopped and another test run then new file 
will be created. Name of the file includes name given to the test data file, serial number of the unit 
and date and time of the test start. Information in the file is Date, Time and Value. If the 
instrument is run all day then the file size is approximately 21Kb per station. 
Should these files not be required after a period of time they can be deleted. 
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10.0 TROUBLESHOOTING 
 
This section lists some helpful tips in troubleshooting the Model 8700.  Also, a useful diagnostic 
file can be generated and e-mailed to Systech Instruments to quickly solve any problems.  To 
generate this file:  

• Click on the SETUP button at the Main Menu (Title Screen). 

• Select the com port the instrument is connected to. 

• Click the Trace all Serial Communications button in the System Setup page. 

• Click close 

• Run the test using the same parameters that caused the initial problem. 

• Once the test is completed exit the software. 

• The file 8700diag.txt will be written to the “8700 diagnostics file” directory that was created on 
your hard drive when the software was installed. 

• E-mail this 8700diag.txt file to support.uk@systechillinois.com or 
support.usa@systechillinois.com  to have your problem quickly resolved. 

 
 

 

10.1   OTR READINGS ARE HIGH. 
 
Should the test of a sample or package be higher than expected it could be due to one of the 
following reasons: 

• Check that there are no leaks in the nitrogen gas line between the instrument and the gas 
cylinder, or between the oxygen trap and input fittings. 

• Check that the nitrogen is indeed nitrogen and its purity is higher than 99.99%. 

• Check that there are no leaks caused by incorrect gluing technique.  

• Check the samples themselves are not low barriers or contain pin holes. 

• Run a BASE LINE test. See section 5.0. 

• Run a test using blanks. See section 10.1.1. 

• Connect certified gas bottle and run calibration routine. See section 5.0. 
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10.1.1   Test with loops/blanks 
 
This test is essentially a base line test performed with all stations engaged, with or without 
REZERO. The test should be set up as described in section 7.1 but instead of using a package 
‘blanks’ should be used. A ‘blank’ is a package that will have no permeation. A small glass jar 
would be a suitable blank. The instrument would have been delivered with small stainless steel 
pots which may be used as blanks. The purpose of the test is to ensure that the instrument reads, 
as close to, 0.0000 cc/pk/day. In order to carry out this test, use the non-permeating ‘blanks’ 
provided. 
 
It is important that blanks are used and that there are no leaks in the adapter or in any fittings that 
have been added. 
 
Having populated all of the stations with the appropriate blanks a test can now be started. This 
test can be run under the same conditions as a normal package test. However under these 
circumstances; with an absolute barrier the permeation reading is expected to be 0.0000 
cc/pk/day. 
 

• Set up and start a test with all stations, see previous sections of this manual (section 7).  

• Set the purge time for all stations as 30 minutes and a cycle time of 30 minutes. 

• Rezero turned off.  

• Allow the test to run for at least 36 hours.  

• All stations should be showing a reducing reading in the typical exponential response. 
 
 

 
 

The screen shot above may be typical. Notice that station 9 is very high, indicating a leak in that 
station. This has an effect on station 10, giving it a potentially false high reading and also effects 
the readings of the following stations 0, 1, 2 and 3. Certainly, there is a leak in station 9 but the 
stations after may well be leak tight however they cannot read very low in the 30 minutes 
examination time. To verify this, the adapter for station 9 must be investigated. 
 
Stop the test and remake the blank. Remove the blank, clean and re-glue it. 
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When the corrective action is complete, restart the same test and within the first couple of full 
cycles it will be evident if the problem has been solved.  
 
The above action may need to be repeated a few times in order to completely correct leaks in the 
blanks. Not all stations will read 0.0000 ± 0.0002. However, if they are all reading the same level 
whether positive or negative and are within ± 0.0002 then this is acceptable. If there is more 
variation then there are minor leaks in certain blanks and the above process of qualifying the 
leaks should continue. 
 
At this point go into the screen for SET UP AND PURGE and click the mouse in the Re-zero box 
in the lower right of the screen. When Re-zero is checked, the instrument will measure the OTR 
of the Purge Path and at the end of its measuring time its value is set to 0.0000 OTR, regardless 
of its true value, and compare all the other stations to it. This re-zero process occurs at the end of 
every cycle.  
 
Continue the test for a few cycles until equilibrium and all the stations are reading 0.0000 ± 
0.0002. If this is not the case then call your local Systech Illinois representative or call the factory. 
 
If the tests on the stations are correct and within the specification as above, stop the test and start 
a base line for 24 hours. At the conclusion of the base line, accept the base line. Reference 
should be made to the section BASE LINE and system calibration (section 5). 
 
Restart the test on the blanks with the same parameters as stated above making sure the Re-
zero is not ticked. If after a few cycles the stations are not within spec; 0.0000 ± 0.0002, call your 
local Systech Illinois representative or the factory. 
 
 

10.2   OTR READINGS ARE LOW. 
 

• Verify that there is no hydrogen in the nitrogen gas line. 

• Run a BASE LINE test, ensuring the O2 level has reached equilibrium before accepting the 
base line. See section 5.0. 

• Run a test using blanks. See section 10.1.1 

• Connect a certified gas bottle and run the calibration routine. See section 5.0. 
 

10.3   NO POWER. 
 
Check the fuse in the AC input module.   
Verify the correct input voltage is selected (N.B. input power can be 90 – 260 V AC) 
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11.0 ACCESSORIES AND REPLACEMENT PARTS  
 
Systech Instruments makes a number of useful accessories and replacement parts available to 
assist in applications and servicing.  When ordering, please specify the model and serial number 
of your instrument and the description of items required as listed below:  
 

Part Number Description 
  

0311-0001 Normal capacity oxygen trap. 
  

080 087 Replacement oxygen sensor complete 
  

082 086 Epoxy Sealant for packages 
  

101 648 Fast Cure Epoxy (box of 50 sachets) 
  

101 791 Blanking Cap, stainless steel 
  

870 009 Purge pipe long (contact Systech Illinois sales dept. for custom length 

  

870 010 Purge pipe short 
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12.0 MAINTENANCE AND WARRANTY 
 

12.1   MAINTENANCE  
 
The Model 8700 Oxygen Permeation Analysers need no routine maintenance.  
 
When calibrating the instrument, if you find the new span value is greater than the current value 
by two to three times, this is an indication that the sensor needs to be replaced. The span value is 
an internal gain setting which is modified when the instrument is calibrated; the value is stored in 
the CAL History file.  
 
The sensor in ideal operating conditions should last for more than seven years. 
Under a heavy workload or when exposed to high levels of oxygen sensor will need replacement 
more often. 

12.2   WARRANTY 
 
The instrument itself is warranted for a period of one (1) year from the date of shipment when 
used in normal service. The warranty period is a return to base cover only, unless special 
arrangements are made; or there are extenuating circumstances. 
 
This warranty does not extend to sensors over exposed to oxygen during the warranty period, or 
to those whose elements have been damaged by surges of undue pressure. 
 
The warranty does not cover damage due to misuse or to those whose elements have been 
mechanically damaged. 
 
Systech Instruments maintains a comprehensive repair and service facility in the United Kingdom.  
The model and serial number must be included with any correspondence. 
 
Warranty repair or replacement may be made without charge with the exceptions noted above. 

12.3   RETURNING THE INSTRUMENT FOR REPAIR 
 
To return the unit to Systech Illinois for repair or service, please follow these steps. 
 

a. Fit a Swagelok blanking plug to the N2 in port on the rear of the machine 
b. Using the packaging supplied with the instrument, place the unit in the box and fit the 

instrument into the foam inserts. Place the outer Cardboard over the instrument and 
secure using tape, or packing bands. 

c. If the original packaging is not available then a suitable padded shipping container 
must be used. 

d. Send the instrument to your local Systech Illinois office or as directed by Systech 
Illinois. The factory addresses are: 
 

Industrial Physics Ltd 
68 Barnum Road,  
Devens 
Massachusetts 01434-3508 
Tel: +1 508 869 6400 
 

Industrial Physics Product Integrity Ltd 
17 Thame Park Business Centre 
Wenman Road 
Thame 
Oxfordshire 
OX9 3XA  Tel: +44 (0)1844 216838 
 

 
For customers outside UK or USA, please contact us for details of your local representative. 
Alternatively check out our website: 
 

www.systechillinois.com 

file:///C:/Documents%20and%20Settings/andyh/Local%20Settings/Temporary%20Internet%20Files/Content.Outlook/HRTQGSB2/www.systechillinois.com
http://www.systechillinois.com/


   
Model 8700 Operator’s Manual v2.9 

 

www.systechillinois.com  
Page 

42 
 

 

13.0 TECHNICAL SPECIFICATIONS 
 

Measuring range: 0.0004 – 2000 cc/package/day 

Test Chambers 11 

Test Chamber fittings Glue Seal Flanges 

Supply pressure 4 - 6 barg  (60 - 90 PSI) regulated 

Gas fittings 1/8 in Swagelok® (supplied), 8mm OD 

Nitrogen Supply Industrial grade or better (99.999%) 

Ambient temperature range Laboratory conditions – 23 Deg C +/- 2 

Power requirements 90 - 260 VAC, 50-60Hz 

Enclosure Epoxy coated heavy gauge steel 

Dimensions, mm (in.): 590W x 740D x 330H mm (23 x 29 x 13in) 

Weight, kg (lb.): 20.4 (45) 

Computer requirements Windows XP®, (or Windows and PrtScr in Windows 
8…10) ,16MB RAM, 1024 X 768 min Resolution 
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