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Introduction 

The atmosphere is made up of  20.9% oxygen and 79% nitrogen along with trace amounts of
CO2 and other inert gases. The M60 is designed to measure oxygen in process gases.
Standard ranges are between 0 to 1000ppm and 0 to 25%.

Specifications 

Power consumption  12-24 vdc @ less than 2 watts, optional AC power supply is available

Enclosure  Class 1, Div1 Grps,C&D 

Range
0-1000 ppmv up 0-25%

Operating Temperature Range

10 Deg F to 50 deg C
  
Response time
20 sec to 95% of step change 

Accuracy
2% of reading or 50 ppm which ever is greater

Expected Operating Life
2 years in air

Temperature Coefficient
.2% signal/degC

Absolute Pressure Range
Atmospheric +/- 10%

Pressure Coefficient
 0.02% per millibar

Outputs
4-20 ma over full scale range
2 line, 16 character back lit LCD
2 Alarms 2 amp solid state 

Display Menu
ppmv oxygen, % oxygen, raw sensor millivolts, gain, alarm 1 setting , alarm 2 setting, analog
output range

· Data logging via MODBUS Registers (8000 data points)
· Note this requires serial cable, GUI software and computer.
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Principle of Operation

The  M60 oxygen analyzer is based on an electrochemical sensor that produces an electrical
current proportional to the differece in oxygen between ambient air and the stream of interest. 

Installation and Start-up

Your Model 60 analyzer was configured, functionally tested and calibrated at the factory.  All test
and calibration data is documented in the Configuration Report. 

The analyzer should be mounted in an area in which it is not exposed to vibration and
excessive pressure and temperature variations.  The  M60 XP is designed for Class I
Division 1 hazardous locations. Ensure that the enc losure received is suitable for area
classification. 

Sample Point Selection

The sample sent to the analyzer must be representative of the stream and should be taken from a
point as close as possible to the analyzer to avoid sample lag time.  

Sample Volume and Flow Rate

Sample should be supplied to the analyzer at 10-15 psig and a flow of between 100-500 cc/m.  A
bypass sweep is recommended to reduce sample lag time sample lines if they are at high
pressure or longer than 15 feet.  It is best to reduce the pressure to 10 or 15 psig as close to the
sample point as possible. 

Standard Class I Div 1 with Sample System and Heate d Enclosure
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Figure 2:   Electrochemical Sensor with flow thru h ousing and signal amplifier

Sample Conditioning

The function of the sample system available as an option with the M60 is to regulate and filter
particulate or free liquids in the sample.  Consideration must be taken of upset conditions as well
as normal conditions when designing the sample system.  Figure 1 shows a typical sample
system used for the M60 oxygen Analyzer. 

M60 Typical Sample System
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Operation Notes

The electronics are designed to provide reliable indication as well as good resistance to fouling
from sample stream contaminants.  The sensor will perform best at concentrations between 1000
ppm and 25%. In the event that the sample must be vented to a pressurized flare, the sensor
should be calibrated and maintained at as low and constant pressure as possible.

Installation Procedure

Step 1: 
Ensure that the selected installation site provides adequate room for maintenance and repair
procedures.  The site should be as close as possible to the process stream being measured.

Step 2:
Unpack and Check for Damage.

Step 3:
Wire the appropriate power to the analyzer.  When the analyzer is powered up, the system will
perform a self diagnostic procedure, flashing Envent Engineering, Model Number, Revision
Number and display ppm or % oxygen. 

Note: using the internal menu button, the second li ne of the display can be cycled
to display  various machine settings and outputs. B elow is a standard list of
second line variables. These are factory set and ca n be changed with the factory
GUI. (normally not included). The standard list is as follows: 

Top Line:
             XXX.XX  parts per million or % O2

Second Line:
Current alarms

             O2 concentratioin (alternate units)
Alarm 1 setting 
Alarm 2 setting 
Calibration gain
4-20 ma output span 
Time and date
Sensor output in millivolts

             

Step 5: Turn on the sample gas and allow the monitor to stabilize for 10 minutes.

Step 6: Step through the remaining menu items to ensure raw sensor voltage, and lastly gain.
Compare the gain with number recorded on factory calibration data sheet.

Step 7: Confirm 4-20 ma output matches display reading for ppm or % O2 as indicated in factory
calibration data sheet (Note this is a 2- wire loop and requires loop power).
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Calibration & Alarms 

The calibration and alarms on the M60 were set at the factory. The current settings can be
viewed by toggling thru the menu items on the second line of the display using the middle push
button. The values can be adjusted using the menu pushbutton. 

Calibration:

Adjust the gain by pressing the center button until  Gain  parameter appears on the second line of
the display. Pressing the right or left button will move the cursor under a digit of the current Gain.
Move the cursor by pressing left or right buttons to under the digit to be adjusted. Adjust by
pressing middle button. When the number is correct press the right button until the cursor moves
all the way to the right and “saved” appears. To cancel and go back to the starting gain factor,
press the left button repeatedly until “cancel “appears.  Adjust the Gain  until the M60 oxygen
display agrees with the value in the calibration cylinder.

Adjusting Alarm Set Point:
There are two solid state alarms normally set on increasing oxygen. They can be adjusted by
pressing the center button until the Alm 1  or Alm 2  appears on the second line of the display.
Pressing the right or left button will bring up a cursor under a digit of the current alarm setpoint.
Move the cursor by pressing left or right buttons under the digit to be adjusted. Adjust by pressing
middle button. When the number is correct, press the right button until the cursor moves all the
way to the right and “saved” appears. To cancel and go back to the starting set point press the
left button repeatedly until “cancel “appears.  

Note: Both alarms are normally energized. They de-e nergize on alarm.

Warning: Electrical certification for hazardous locations requires that the flame arrestor threads
are coated with liquid thread sealant (Swagelok Swak or equivalent). Use of Teflon tape will
invalidate the certification.
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Customer Connections 

Note: The alarms contacts are open collector. Solen oids or external relays can be wired as
below .

Alarm Wiring 
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neg (-)

pos (+)

DC solenoid 

AL2Com AL1Com



   

M60 Boards
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Stack

Sensor input board



Customer Connections
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Sensor Replacement 

1. Disconnect power from the analyzer
2. Remove  housing lid, insulation and disconnect 3 wire connector from board
3. Remove the four screws holding the sensor pcb to the sensor housing
4. Remove the old sensor and replace it with the new one
5. Check the condition and placement of the o-ring
6. Reinstall the four mounting screws
7. Connect power.
8. Allow monitor to stabilize on sample for 10 minutes
9. Calibrate after 10 minutes on sample.
10. The new gain should be recorded for future reference. 

  

Sensor Replacement Procedure

ICE M60 GUI

The M60 is configured in the factory using a windows based software and serial cable (note you
may need a serial to USB converter for most laptops). This software is not normally required in
the field unless the user needs to make a fundamental change to displayed units,  or retrieve
archived data. At the time of printing for this manual the GUI for the M60 is not shipped with unit.
If you require a copy, Envent can forward via mail or electronically. Consult factory.
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M60 Default Modbus Setup

Output Status (Coils)
Registry Number Data Field

(0) Relay 1
(2) Relay 1
(4) Relay 2
(6) Relay 2

Output Registers (16 Bit Integers) Output Registers (32 Bit Integers)
Registry Number Data Field Registry Number

Data Field
(40001) % O2 (40007) % O2
(40002) % O2 (40009) % O2
(40003) ppm (40011) ppm
(40004) ppm (40013) ppm
(40005) mv (40015) mv
(40006) mv (40017) mv

Output Registers (Floating Point)
Registry Number Data Field

(40019) % O2
(40021) % O2
(40023) ppm
(40025) ppm
(40027) mv
(40029) mv

Maintenance

Monthly Check-up

Your analyzer will provide reliable service with very little attention.  However, a weekly check-up
will ensure that the analyzer is operating to specifications.  Check filters and flow meters for liquid
or solids contamination.  Replace inlet filters as required.
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Trouble shooting Guide

1) Analyzer reading is too high or low
a. Check for 12 to 30 volts DC on the power terminals
b. Perform calibration as per calibration procedure
c. Check that the flow rate is between 50 and 500 cc/min 
e.   Ensure that the sample vent line is not blocked
f.    Replace sensor

2)   No 4-20 ma output.
       a. Ensure there is loop power connected

             

Spare Parts List

Part Number Part Description
100040 Sample flow meter 0-600 cc/min
20100-R1 Controller Board
20100-4 Display
20209 Foam insulation kit
330406 Coalesing filter element
7OX-V Replacement Sensor
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Sample System & Panel for Heated Enclosure
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