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Introduction to MGP260 series

Vaisala CARBOCAP® MGP260 Series Multigas Probes for Methane, Carbon Dioxide, and
Humidity Measurement are compact and durable in-situ probes for methane (CH,), carbon
dioxide (CO,), and humidity (H,0 vapor) measurements in demanding biogas processing
conditions. MGP260 series probes are Ex certified for use in Ex Zone O (parts inserted into
process) and Ex Zone 1 (parts outside the process).
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The MGP260 series includes two probe variants for different biogas process measurement
applications. MGP261 is targeted at raw biogas measurement, whereas MGP262 is intended for
offgas measurements in biogas upgrading facilities. All MGP260 series instruments are
designed to be installed directly in the process gas pipeline, removing the need for sample
treatment.

The application areas of the MGP261 variant include anaerobic digestion of industrial and
municipal waste and sludge from waste water treatment, landfill gas monitoring, activated
carbon filter monitoring in biogas treatment process, and CHP engine feed gas monitoring.

MGP262 probes are optimized for measuring methane concentrations below 5 vol-% and CO2
concentrations above 90 vol-% in the offgas stream, making them ideal for a wide range of
upgrading technologies and processes.

The MGP260 series proprietary infrared technology provides superior stability and
repeatability. Thanks to condensation elimination through probe heating and corrosion-
resistant steel and plastic materials, the IP66-rated instruments are highly robust and durable.

MGP260 series measurement output options include 3 analog current output channels (4 ... 20
mA) and Modbus RTU over RS-485. The probes also provide a 4 ... 20 mA Ex ia input for
connecting an external pressure or temperature sensor.

For easy-to-use access to configuration, diagnostics, and calibration and adjustment
functionalities, MGP260 probes can be connected to Vaisala Insight PC software with a USB
cable accessory.

Basic features and options

* Available measurement parameters:
* MGP261: methane (CH,), carbon dioxide (CO,), and humidity (H,0 vapor)
* MGP262: methane (CH,4) and carbon dioxide (CO,)
Ex classification: IECEx, MET, and CML certified for use in Class | Division 2 and Zone 0/1
environments: for full Ex classifications, see Table 1 (page 6).
Operating pressure: -500 ... +500 mbar
* 3 analog outputs (4 ... 20 mA, scalable, isolated)
Digital output: Modbus RTU over RS-485
« External pressure or temperature sensor input (4 ... 20 mA, Ex ia)
Power supply input: 18 ... 30 VDC
Direct installation into process: for pipeline ports with 1.5" female NPT thread
* Compatible with Vaisala Insight PC software

More information

For further information on using, configuring, and maintaining the probe after installation, see
MGP260 Series User Guide (available at www.vaisala.com/MGP260).


http://www.vaisala.com/MGP260

Using MGP260 series probes in hazardous
locations

locations as specified by the product classification. The personnel installing,
using, or maintaining MGP260 probes are responsible for determining the
appropriate protection concept for the specific application the probe is used
in, and that the hazardous area classification of the probe meets the
requirements of the application.

n WARNING! MGP260 series probes have been designed for use in hazardous

WARNING! If the equipment is used in a manner not specified by Vaisala, the
protection provided by the equipment may be impaired.

MGP260 probes are certified for use in hazardous areas as defined by the following
classifications:

Table1 MGP260 series hazardous area classifications

Certification ‘ MGP260 classification

|IECEX (international) Ex 111/2 (1) G Ex eb mb [ia] IIB T3 Ga/Gb -40 °C < Tamb < +60 °C
ATEX (EU)

MET (US/CAN) NEC 500: Class |, Division 2, Groups C & D; T3

NEC 505: Class |, Zone O, AEx eb mb [ia] IIB T3 Ga/Gb
CSA 60079: Ex eb mb [ia] IIB T3 Ga/Gb

CML (Japan) Ex eb mb [ia] IIB T3 Ga/Gb

CAUTION! The personnel installing, operating, and maintaining MGP260
probes must have the required competencies for working in the hazardous
location, as defined by the applicable standards.

For information on the standards that apply to using MGP260 probes based on the
classification of the device, see MGP260 certification documentation and the declarations of
conformity related to MGP260 probes at www.vaisala.com/declarationofconformity.
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Guidelines for safe use in hazardous conditions

Process connection and partition wall
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igure1 MGP260 Ga/Gb division

The part outside of the process (up until to the NPT 1.5" connection thread) complies with
the Gb Equipment Protection Level (EPL).

The part inside the process (starting from the NPT 1.5" thread) complies with the Ga EPL.
The partition wall is made of stainless steel, sapphire glass, and silicone adhesive. The
stress limit temperature range of the silicone adhesive is -40 ... +60 °C (-40 ... +140 °F).

WARNING! While installing or uninstalling the device, there is a risk of
flammable gas release or flame entrance.

Wiring requirements

* The wiring of the optional intrinsically safe (Ex ia) external pressure or temperature sensor
input terminal must be kept separate from the analog output, power supply input, and
RS-485 wiring.

*+ See the installation overview and installation instructions for more information.
* The cable glands and cables used for wiring the device must not impair the Ex protection.
» US/CAN: The cables used for wiring must have a flammability rating of UL 2556 VW-1
or equivalent.
* Unused lead-throughs must be sealed using Ex compliant plugs.
* See Table 2 (page 8) for screw terminal requirements.
* Use an18...30 VDC power supply with the probe.
* Permitted supply short-circuit current (ly): 50 A.
» US/CAN: only use a UL listed 18 ... 30 VDC (min. 6 W) power supply. The power supply
must be UL/CSA 60950-1 certified.
* MGP260 analog outputs must be externally powered.

CAUTION! Connect only de-energized wires. Never switch on the power supply
input before completing the wiring and closing the connection box.



Table 2 Screw terminal wiring requirements

Property Specification

Connection torque 0.5Nm .. 0.6 Nm

Wire cross section / connection capacity (solid | 0.2 mm?2... 2.5 mm?2 (AWG 24 ... 12)
and flexible)

Stripping length 7 mm (0.27 in)

Intrinsic safety

The overvoltage category of MGP260 series probes is | (non-mains equipment), as defined in
IEC 60664-1.

MGP260 probes are in conformance with the IEC 60079-11 dielectric strength requirement. For
the intrinsic safe IIB output parameters, see Table 3 (page 8).

Table 3 Intrinsic safe IIB output parameters

Parameter Value

Uo 252V
lo 78 mA
P, 05 W
Unm 40V
Co 820 nF
Lo 20 mH

The parameters listed in Table 3 (page 8) apply when one of the two conditions below is given:

* the total L; of the external circuit (excluding the cable) is < 1% of the L, value; or
* the total C; of the external circuit (excluding the cable) is < 1% of the C, value.

The parameters are reduced to 50% when both of the two conditions below are given:

+ the total L; of the external circuit (excluding the cable) is >1% of the L, value; and
+ the total C; of the external circuit (excluding the cable) is >1% of the C, value.

Note: the reduced capacitance of the external circuit (including cable) shall not be greater
than 1uF for Groups I, IIA, 11B & llIC, and 600nF for Group IIC.

The values of L, and C, determined by this method shall not be exceeded by the sum of all of
the L; plus cable inductances in the circuit and the sum of all of C; plus cable capacitances,
respectively.

Connecting probe to Insight PC software

The Insight PC software connection cable must only be used outside the explosion hazardous
area. Remove the probe from the process for configuration, and use only the Vaisala accessory
PC connection cable to connect the probe to Insight.

oo

M212500EN-B



Maintenance

The probe filter is the only user-replaceable part in MGP260 probes. For other maintenance
requirements, contact Vaisala.

f CAUTION! Live maintenance is not allowed.

m
r4
Q@
=
0
=

The content in this chapter is maintained in the following separately tracked document:
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Probe parts

0 Items A ... J refer to the probe parts illustration in the beginning of the document.

Table 4  Probe Parts

Item Description

A Grounding terminal: use a >4 mm? wire to connect to the grounding rail.

B Breather plug and lead-throughs for wiring: install cable glands to lead-throughs as
required (see B2, B3, and B4) and seal unused lead-throughs.

Cable glands are not provided by Vaisala. When selecting cable glands
for your application, note the requirements in Guidelines for safe use in
hazardous conditions (page 7).

B1 Breather plug: do not adjust.

B2 M16x1.5 wiring lead-through (1): used when wiring the Ex ia external pressure or
temperature sensor input terminal.

B3 M20x1.5 wiring lead-through with removable plastic transport cover (fold sides of
transport cover together and pull out). Wiring option for analog output, power supply
input, and RS-485 terminals, or customer-specific additional wiring.

B4 M20x1.5 wiring lead-through for analog output, power supply input, and RS-485
terminals.

C Tightening flange of the connection box with captive Allen screws. Loosen the captive
screws with a 5 mm (3/16 in) Allen key and open the connection box to access wiring
terminals.

D Tightening nut: only tighten from the tightening nut when installing (wrench size: 50 mm
(1.97 in)).

E 1.5" male NPT thread: never install the probe to any other thread type than 1.5" female
NPT thread.

F Probe filter (user-replaceable).

G Wiring terminals for 4 ... 20 mA input from external pressure or temperature sensor (Ex
ia).

H Barrier separating the intrinsically safe (Ex ia) external sensor input terminals from the
analog output, power supply input, and RS-485 terminals.

| Wiring terminals for 4 ... 20 mA analog outputs, 18 ... 30 VDC power supply input, and
RS-485 communication.

J Measurement cuvette with optics and CARBOCAP® sensor inside the probe filter.

M212500EN-B



Installation overview

Figure 2 (page 11) shows an example MGP260 probe ball valve installation. The figure
highlights the correct wiring routes and shows the recommended installation depth and
orientation. An external pressure measurement instrument (item 5) is shown as an example of
pressure compensation input options: for a description of alternative options, see Pressure
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Figure 2 MGP260 series probe installation example with wiring routes and recommended
orientation and depth

1 External pressure or temperature sensor input wiring (Ex ia): use the M16x1.5 lead-through
and route the cable directly to the terminal. Use the strain relief clamp located on the top
side of the component board.

2 Standard analog output, power supply input, and RS-485 communication wiring: use the
M20x1.5 lead-throughs and route the cables to the terminals from below the component
board. Use the strain relief clamp located on the bottom of the component board.

3 Metal barrier separating the intrinsically safe external sensor input terminals from the
analog output, power supply input, and RS-485 terminals on the component board.

4 15" male NPT thread on the probe: never install to any other thread type than 1.5"
female NPT.

5 Example pressure compensation input option: an external measurement instrument
connected to the MGP260 Ex ia input terminals (item 1).

6 For best results, install the probe horizontally and position the tip of the probe within 1/3 d
of the pipe centerline. In smaller pipes, the installation depth can be adjusted by using an
adapter (for example, a ball valve).

temperature sensor input wiring (1), and make sure the wiring remains
separated from the terminals and wiring (2) on the other side of the metal
barrier (3) on the component board.

f CAUTIONI! Always use a separate cable for the (Ex ia) external pressure or



CAUTION! Make sure the installation valve and threads are appropriate from

A the valve specifications. The correct thread type in which to install MGP260
probes is 1.5" female NPT. Installing into any other thread type can damage the
equipment and compromise the leak tightness of the connection. If unsure,
verify the thread type with a 1.5" NPT thread gauge.

to receive accurate measurements. For pressure input options, see Pressure

f CAUTION! Note that the pressure compensation input must be set up in order
compensation input options (page 12).

Recommended installation position on pipeline

Figure 3 (page 12) shows the recommended installation position for MGP260. Install the

probe in a straight run of pipeline, > 5 pipe diameters downstream of the closest bend or other
feature affecting gas flow, and > 2 pipe diameters upstream to the next bend or similar feature.
For best results, use the orientation and installation depth shown in Figure 2 (page 11).

>50 >209

Figure 3 Recommended MGP260 installation position on pipeline

1 Recommended MGP260 probe installation position on pipeline.

Pressure compensation input options

Accurate measurement readings require compensating for the pressure of the measured
process. MGP260 series probes do not measure pressure, meaning that it is mandatory to set
up a pressure compensation input source. The following pressure input options are available:

* Pressure measurement received from an external pressure measurement instrument
through the Ex ia (4 ... 20 mA) input terminals on the MGP260 component board. This is
the recommended option: for an example, see Figure 2 (page 11). The wiring of the
external pressure instrument input is shown in Wiring diagram (page 18).

Note that the Ex ia input of the MGP260 series probes is internally powered
and isolated. Compatible Ex ia pressure instruments can be directly
connected to the input terminal.

* Pressure measurement received from a Modbus master through a serial line connection.

12 M212500EN-B



« |If the process pressure is constant, a fixed pressure compensation value can be configured
into use.

The pressure compensation input settings (for example, input type selection and input scaling)
of MGP260 must match the pressure input source used in your application. For more
information on pressure compensation options and instructions on configuring compensation
input settings with Vaisala Insight PC software or Modbus, see MGP260 Series User Guide.
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Gas safety during installation

WARNING! While installing or uninstalling the device, there is a risk of
flammable gas release or flame entrance.

WARNING! Exposure to hazardous gases (for example, hydrogen sulfide
(H,S)) is possible when installing or removing the probe from the process.

Always follow local safety guidelines. Ensure that the work area is safe and
meets local regulations (for example, related to ventilation and personal
protective equipment).

Use a personal gas detector to monitor the safety of the area you are
working in.

After installation, use a gas detector to ensure that process connections are
leak-free.

f CAUTION! To avoid compromising the leak tightness of the installation:

* Ensure that the thread type of the installation port is 1.5" female NPT. If
unsure, verify the thread type with the 1.5" NPT thread test plug.

* Apply PTFE tape to the 1.5" male NPT thread of the probe as instructed in
Installing into process (page 15) , and make sure that the PTFE tape seal has
not been damaged by rotating the probe open (counter-clockwise) in the
installation port.

Installation preparations

Before starting the installation, check the following:

* Make sure that your installation site suits the Ex classification of the probe: see Table 1
(page 6).

* Review the hazardous area information in Using MGP260 series probes in hazardous
locations (page 6) and make sure that the conditions for safe use are met.

* Review the wiring diagram included in this document for power supply requirements:
MGP260 probes require a dedicated 18 ... 30 VDC power supply. Note that in addition to
the power supply input for the probe, each analog output must be externally powered.

* Review the information in Pressure compensation input options (page 12) and ensure that
you are using a pressure compensation input source that matches the settings of your
MGP260 probe.



* Inspect the probe for any possible damage or dirt that could compromise the leak
tightness of the device (for example, bent or punctured parts of the probe body, or dirt
that prevents the connection box from closing fully).

* When selecting the cable glands and plugs for your application, make sure they are Ex
compliant.

The NPT threads of the probe can have sharp edges. To avoid injury when
touching the threads, wear protective gloves.

- The probe can cause a foot injury if dropped. To avoid foot injuries, wear
@ Dbrotective shoes.

14 M212500EN-B



Installing into process

0 Steps 1... 7 steps refer to illustrations 1... 7 in the beginning of the document.
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y The following tools are required when installing:

« Adjustable wrench (or a similar suitable tool) for turning the tightening nut
« Allen keys:
* 5mm (3/16 in) for tightening flange
» 2.5 mm (3/32 in) for strain relief clamps
 Input and output cables for wiring
 Cable glands and plugs for unused lead-throughs (as required in your
application)
* Small slotted screwdriver for screw terminals
* PTFE tape (wide) for the probe threads

site matches the Ex classification of the MGP260 series probe and the
requirements listed in Using MGP260 series probes in hazardous locations
(page 6).

g WARNING! Before starting the installation, make sure that your installation

p 1. Attach cable glands (not provided by Vaisala) to the wiring lead-throughs as required.
Note the cable gland requirements listed in Guidelines for safe use in hazardous
conditions (page 7).

* Use an M16x1.5 gland for the optional external sensor input wiring (Ex ia).

* Use 1or 2 M20x1.5 glands for wiring the 4 ... 20 mA analog output, power supply input
and RS-485 terminals (as required in your application).

* Seal unused lead-throughs.

2. Apply PTFE tape on the probe threads.
* Inspect the threads and remove any possible dirt. Note that the edges may be sharp.
* Wrap 2-3 revolutions of tape in the direction of the thread spiral, starting from the
first thread. Keep the edge of tape parallel to the face of the thread while wrapping.
* Do not tape beyond the first thread or leave loose tape hanging.



3. Insert the probe into the 1.5" female NPT installation port and rotate it clockwise until it
sits firmly in the port. Do not tighten the probe to full tightness, only enough to keep it
securely in place when wiring.

CAUTION! The correct thread type in which to install MGP260 probes is

A 1.5" female NPT. Installing into any other thread type can damage the
equipment and compromise the leak tightness of the connection. If unsure,
verify the thread type with a 1.5" NPT thread gauge.

CAUTION! Rotating the probe open after it has been installed into the
port can tear the PTFE tape. Only adjust the position of the probe in the
installation port by tightening.

a. Note that the pressure compensation input must be set up in order to receive
accurate measurements. An example of an external measurement instrument
placement is shown in this illustration. For pressure input options, see Pressure
compensation input options (page 12).

4. Open the captive screws on the connection box flange with a 5 mm (3/16 in) Allen key.
After loosening the captive screws, pull the connection box cover off to access the wiring
terminals.

If necessary, use a wrench to hold the probe in place by gripping the
tightening nut.

CAUTION! Connect or disconnect only de-energized wires. Never open
the connection box in an explosion hazardous area when the device is
energized.

5. Lead the wiring cables through the cable glands of the connection box, and then connect
the input, output, and power supply wiring as required in your application. The wiring
diagram in this guide shows an example of wiring the device when all inputs and outputs
are used.

* 5A: External pressure or temperature sensor input wiring (Ex ia): route the cable to
the terminal through the M16x1.5 lead-through and through the strain relief cable
clamp above the component board.

* 5B: Analog output, power supply input and RS-485 wiring: route the cables to the
terminals through the M20x1.5 lead-throughs (1 or 2) and through the strain relief
cable clamp below the component board.

After connecting the wiring, adjust cable length and fasten the cables with the strain relief
clamps.

separate from the analog output, power supply, and RS-485 wiring (5B).

f CAUTION! The Ex ia external sensor input wiring (5A) must be kept
Always use separate cables on each side of the metal barrier.

M212500EN-B



6. Close the connection box and tighten the captive Allen screws on the connection box
flange. Tighten the cable glands, and then tighten the probe to final tightness on the
installation port by turning the tightening nut with a 50 mm (1.97 in) wrench.

7. Connect the grounding terminal to the grounding rail with a > 4 mm? wire. In ball valve
installations, lock the valve handle in the open position with the safety pin. When done,
switch on the power supply input.
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Wiring diagram
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Technical support

Contact Vaisala technical support at helpdesk@vaisala.com. Provide at least the
following supporting information as applicable:

* Product name, model, and serial number

+ Software/Firmware version

* Name and location of the installation site

* Name and contact information of a technical person who can provide further
information on the problem

For more information, see www.vaisala.com/support.
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Maintenance and calibration services

}/ Vaisala offers comprehensive customer care throughout the life cycle of our

N/ measurement instruments and systems. Our factory services are provided
worldwide with fast deliveries. For more information, see www.vaisala.com/
calibration.

« Vaisala Online Store at store.vaisala.com is available for most countries. You
can browse the offering by product model and order the right accessories,
spare parts, or maintenance and calibration services.

« To contact your local maintenance and calibration expert, see
www.vaisala.com/contactus.

Warranty

For standard warranty terms and conditions, see www.vaisala.com/warranty.

Please observe that any such warranty may not be valid in case of damage due to normal wear
and tear, exceptional operating conditions, negligent handling or installation, or unauthorized
modifications. Please see the applicable supply contract or Conditions of Sale for details of the
warranty for each product.

Recycling
&% Recycle all applicable material.

LT

E Follow the statutory regulations for disposing of the product and packaging.


mailto:helpdesk@vaisala.com
http://www.vaisala.com/support
https://www.vaisala.com/calibration
https://www.vaisala.com/calibration
https://store.vaisala.com
https://www.vaisala.com/contactus
http://www.vaisala.com/warranty
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