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Quick support

If you have any questions about this product regarding commissioning,
handling or technical service - feel free to contact us. We will support
you directly, quickly and of course free of charge with our experience
and product knowledge.

Please contact our service center in Ratingen, Germany,

for US Service Ventura, California

Please help us by providing this information about the device, if
possible:

B Product model

B Product serial number

B M&C order or invoice number

B Germany service center:

+49 2102 935 - 888
service@mc-techgroup.com

m US service:
+1 805-654-6970
info-usa@mc-techgroup.com

In addition, we are continuously working on providing further
assistance for many of our products online on our webpage:

® www.mc-techgroup.com
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1 About this instruction manual

Welcome to the M&C instruction manual. The goal of this document is to give a broad
overview of the main functions of the GenTwo® PMA1000V2.4. It will help you to get start-
ed with using the GenTwo® analyzer.

If you have any questions about this instruction manual, please contact M&C or one of our
official distributors.

Document: Instruction Manual EN for GenTwo® PMA1000V2.4
Version: 1.00.00

Software Version: Starting at 2.24

Release date: 05.2023

Copyright: © 2023 M&C TechGroup

Published by: M&C TechGroup Germany GmbH, Rehhecke 79

40885 Ratingen, Deutschland

This instruction manual does not claim to be complete and it may be subject to technical
modifications. We appreciate any feedback you may have to this document .

Any copy of this document or of its content is not allowed without explicit approval of
M&C.

The German instruction manual is the original instruction manual.

With the release of this version all older manual versions will no longer be valid.

Registered trademarks

GenTwo® is a registered trademark of M&C Techgroup Germany GmbH.

Viton® is a registered trademark of Dupont Performance Elastomers L.L.C.

5 GenTwo® PMAT000V24 | 1.00.00 www.mc-techgroup.com
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2 Important safety information

Readthisimportantsafetyinformation carefully beforeinstalling the GenTwo® PMAT000 V2 4.
Follow these safety precautions during commissioning, start-up and regular operation.

2.1 Intended use

This GenTwo®PMA1000V2.4 gas analyzer is intended for use in general purpose areas
(non-hazardous environments). It may only be operated in compliance with the informa-
tion on page 17 chapter Technical data basic instrument' . Particularly you must meet
the requirements of the ambient temperature and characteristics.

Do not use this product for any other purpose. Improper use and handling can create
hazards and cause damage. For more information, please refer to the safety information in
this instruction manual.

2.2 Personal safety

Read this instruction manual carefully before commissioning and operating the device. If
you have any questions regarding the product or the application, please don't hesitate to
contact M&C or an M&C authorized distributor.

Follow all instructions and warnings closely.

The product described in this instruction manual has been built and tested in our produc-
tion facility. All analyzers are packed to be shipped safely. To ensure the safe operation and
to maintain the safe condition, all instructions and regulations stated in this manual need
to be followed.

This instruction manual includes all information regarding proper transportation, storage,
installation, operation and maintenance of this product by qualified personnel.

2.3 Warning signs and definitions

DANGER indicates a hazardous situation which, if not avoided, will
DANGER result in death or serious injury.

WARNING indicates a hazardous situation which, if not avoided, could
WARNING result in death or serious injury.

CAUTION indicates a hazardous situation which, if not avoided, could
CAUTION result in minor or moderate injury.

GenTwo® PMA1000V2.4 | 1.00.00 www.mc-techgroup.com 6
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NOTICE NOTICE is used to address practices not related to physical injury.
\l-ll:ﬂt:ge, Caution, risk of electric shock!
E:g:‘surel Caution, system might be under pressure.

Hot Surface!

Caution, hot surface! Do not touch!

gngrdous Caution, hazardous and toxic gas! Do not inhale!

Qualified “Qualified personnel” are experts who are familiar with the installa-
ersonnel tion, mounting, commissioning and operation of these types of

P products.

é?::?;, Put on safety gloves for your protection.

Pull Main )

Plug! Unplug power supply before opening!

Note “Note” indicates important information relating to the product or

highlights parts of the documentation for special attention.

Do you need
help?

Please contact M&C!

GenTwo® PMAT000V2.4 | 1.00.00
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2.4 Safety instructions

Follow these safety directions and instructions regarding installation, commissioning and
operation of the GenTwo® PMAT000V2.4.

Installation, commissioning, maintenance, inspections and any repairs
of all M&C products and components must be carried out by quali-
fied personnel in compliance with the current regulations.

Qualified
personnel

Install the device only in protected areas, sheltered from sun, rain and moisture.

Operate the device only in the permitted temperature and pressure ranges. For details
please refer to the technical data on page 17 chapter 'Technical data basic instrument'.

Don't repair or maintain this product without M&C's specific maintenance- and service
instructions.

When replacing parts, use only original M&C spare parts.

If there is any indication that safe operation of the
GenTwo®PMA1000V24 is no longer possible, turn off the power and
disconnect the device from the power supply immediately.

Pull Main
Plug!

Then protect the defective device against accidental switch-on and mark it clearly as
defective.

GenTwo® PMA1000V2.4 | 1.00.00 www.mc-techgroup.com 8
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2.5 Working on electrical and electronic devices

Only qualified and authorized personnel are permitted to work on equipment which op-
erates on 115 or 230 V AC supply voltage. Observe the generally accepted engineering
standards and all of your national and local regulations.

@ Note Before connecting the device, please make sure that the supply

voltage matches the specified voltage on the product label.

Protect yourself and others against damages which might be caused

High by high voltages. Disconnect the power supply before opening the
Voltage! device for access. Make sure that all external power supplies are
disconnected.

Make sure to take appropriate precautions even by working on unplugged or low-voltage
devices. Unplugged devices need to be properly grounded to prevent damage to internal
electronics from electrostatic discharges (ESD).

2.6 Not certified in hazardous areas

This device is NOT certified to be installed or operated in hazardous areas.

Explosion hazard!
WARNING For general purpose areas ONLY. Don't use the
GenTwo® PMAT000V2.4 in hazardous areas.

9 GenTwo® PMAT000V2.4 | 1.00.00 www.mc-techgroup.com
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3 Introduction

Congratulations on your purchase of the GenTwo® PMAT000V2.4 analyzer. We know from
experience that you surely will enjoy this reliable and durable M&C product.

M&C is one of the premium and performance-driven companies in the business. With this
in mind, our customers benefit from a number of significant advantages. We offer proven,
durable and advanced products and solutions. We have listened to our customers needs,
when designing our products, allowing M&C to provide premium products at a compara-
tively lower cost over the entire life cycle.

Our products and special systems are designed and tested in our own facilities by our
highly skilled staff that are always quality-oriented. We carefully package our goods and
send them to our customers worldwide.

With our 30-years of experience in customer specific solutions for almost 30 different in-
dustries and applications, it is our goal to supply you with an excellent product. Our prod-
ucts offer fast commissioning, safe and reliable day-to-day operation and low
maintenance.

We expect that our products fully meet your expectations. If you have any question re-
garding the product or the application, please don't hesitate to contact M&C or your M&C
authorized distributor. Our service does not end with delivery of the products.

Thanks again for your purchase.

We appreciate your business.

GenTwo® PMA1000V2.4 | 1.00.00 www.mc-techgroup.com 10
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4  Product overview

The oxygen analyzer PMA1000 V2.4, a device of the GenTwo® series, is suitable for the con-
tinuous measurement of the oxygen content in gases. Directly streaming the measure-
ment cell with a small gas volume of just 2 ml [= 0.122 in3] provides a very fast response
time of the analyzer.

The M&C oxygen analyzer can be used for non-flammable sample gases and setups in
non-hazardous areas like combustion control, process optimization, inertization monitor-
ing, fermentation processes, environment monitoring or for laboratory applications.

A modular concept and an innovative human machine interface (HMI) are outstanding
features of the PMA1000 V2.4. These enable an intuitive understanding of the operating
concept and an adaptation to several applications.

Display and functions can be set according to the operator’s requirements, for example
language, measuring ranges, physical units, application-related designations.

The basic design of the analyzer is a 19" or wall-mount housing with Viton® tubing or tub-
ing made of stainless steel. All device variants are equipped with a broadband power sup-
ply and a resistive 7" color touch display. The standard GenXFlow module monitors the
flow rate and records the process pressure for internal compensation.

The measured concentration is available as a mA signal. Each device offers status and
alarm outputs as well as two freely programmable limit values. All measured values are
provided via the Modbus and AK communication protocol at the Ethernet port. A special
feature is the integrated data logger function for time-resolved display and long-term re-
cording of measurement, warning and alarm messages.

The optional AutoZero module provides the user with a convenient calibration function
for the zero point. Alternatively, an interface module is available for connecting external
calibration devices.

1 GenTwo® PMAT000V2.4 | 1.00.00 www.mc-techgroup.com
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5 Receiving the analyzer

Wall-mount housing: Heavy devicel!
Risk of injury when handling heavy equipment.
I CAUTION Do not lift, move or carry the device without help. A second person is
required to lift, move or carry the device.

The GenTwo® PMAT000V2.4 is usually delivered in one package. You will find the following
items in the box:

B GenTwo®PMA1000V2.4
B |nstruction Manual

® Rack-housing: Power cord (3 x 1.5 mm? wires) with 3-pin IEC plug and Schuko
plug

® Digital/analog connectors (depending on your order)

Please note, that there are no materials or tools included in the
Note ) . ;
package you might need for assembly or installation.

5.1 Rack-housing: warning symbols and product label

The product label with the serial number is located on the back of the table-top/
rack-housing.

Please refer to this serial number if you have any questions about your device or if you
need to order spare parts.

Fig. 1:  Warning symbols and product label on the back

i] Product label E Warning symbol regarding high voltage at the relays
B Label: max. gas pressure: Atm. ﬂ Warning symbol regarding max. gas pressure at the
+200 mbar sample gas in and outlets, and regarding hazardous gases

according to hazard assessment

GenTwo® PMAT000V2.4 | 1.00.00 www.mc-techgroup.com 12
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5.2 Wall-mount housing: warning symbols and product label

Fig. 2: Product label on the side of the wall-mount housing

i] Product label

Fig.3: Warning symbol at the bottom of the wall-mount housing

i] Label: max. gas pressure: Atm. E Warning symbol regarding max. gas pressure at the
+200 mbar sample gas in and outlets, and regarding hazardous
gases according to hazard assessment

13 GenTwo® PMA1000V2.4 | 1.00.00 www.mc-techgroup.com
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Fig. 4: Warning symbols inside wall-mount housing

[l Warning symbol regarding high voltage at E Warning symbol regarding relays switching
the mains supply voltage connection high voltage under the protective cover

Fig. 5:  Warning symbol close to the relay connections (cover removed)

i] Warning symbol regarding relays switching high voltage

GenTwo® PMAT000V2.4 | 1.00.00 www.mc-techgroup.com 14
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6 Measuring principles

The O2 analyzer PMAT000 V2.4 of the GenTwo?® series utilizes the paramagnetic dumbbell
principle of operation to measure the oxygen concentration. This physical measuring
principle is characterized by its accuracy, absolute linearity and low-drift, long-term stable
measurement in the range of 0 to 100 vol% oxygen without consuming sensor material or
auxiliary materials. The paramagnetic function of the temperature-stabilized measuring
cell uses the paramagnetic susceptibility of oxygen and is therefore very selective and is
almost free of cross-sensitivity.

The analyzer has a long service life if used as intended, and if suitable gas sampling and
conditioning components are provided.

6.1 Paramagnetic oxygen sensor (PMA2)

This sensor can be used to determine the concentration of oxygen (O2). The measuring
principle uses the magnetic properties of the gases. Oxygen is characterized by a distinc-
tive paramagnetic behavior, whereas most other occurring gases show a considerably
smaller and diamagnetic behavior. This means that the molecules of oxygen are most
strongly influenced by magnetic fields.

[ - |
Fig. 6: Paramagnetic measuring cell
i] dumbbell E suspension wire
B mirror E magnetic poles

The measuring cell consists of two hollow spheres filled with nitrogen, which are formed
into a dumbbell using a bar. At the center of rotation of the dumbbell is a small mirror as
part of the optical scanning system. The dumbbell is surrounded by a wire loop, which is
needed to generate a compensation magnetic field. The dumbbell system is fixed rota-
tionally symmetrically in a glass tube with a platinum clamping band and screwed to two
pole pieces. Two permanent magnets generate an inhomogeneous magnetic field in the
zero position of the dumbbell.

15 GenTwo® PMAT000V2.4 | 1.00.00 www.mc-techgroup.com
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If there is oxygen in the sample gas, it is drawn into the area between the magnetic pole
pieces and tries to displace the dumbbell located there from the zero position. This is
counteracted by a current through the loop wire and the resulting compensation magnet-
ic field. The dumbbell thus remains in its zero position, and the applied compensation
current represents the measurement signal.

& > 9 ::#\ i
\ : \ \

o d PR

Fig. 7:  Electronic evaluating system to measure oxygen concentration

[l ‘Dumbbell’ measuring cell E LED
B Photo cells E Amplifier
E Amplifier E Display

This wear-free physical measuring principle is linear, low-drift and stable over time. It is
largely selective to oxygen and only cross-sensitive to nitrogen oxides worth mentioning.
Cross-sensitivity correction values can be taken from a table.

GenTwo® PMA1000V2.4 | 1.00.00 www.mc-techgroup.com 16
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N

path, Part No.

Long enclosure with Viton® gas

path, Part No.

Wall-mount housing with Viton®
gas path, Part No

Short enclosure with stainless
steel gas path, Part No.

Long enclosure with stainless
steel gas path, Part No.
Wall-mount housing with
stainless steel gas path, Part No.

Sample gas

Paramagnetic oxygen sensor
Measuring ranges

Limit of detection (LOD)**
Response time* for 90 % FSD
Zero drift**

Linearity error**

Accuracy after calibration**

Reproducibility deviation*
Sample gas flow rate
Influence of sample gas flow

Sample gas inlet pressure
Sample gas outlet pressure

Influence of sample gas pressure

Sample gas temperature and
characteristics

O, transducer temperature
Ambient temperature

Influence of ambient temperature

Relative Humidity
Storage temperature

Technical data basic instrument

Multigas Analyzer

Short enclosure with Viton® gas

GenTwo V2.4
08A2020

08A2025

08A2030

08A2035

08A2040

08A2045

O

2

1 x PMA2 O, transducer, thermostated at 55 °C [131 °F]

4 linear measuring ranges, 2 of those freely selectable,
lowest span 1 %, factory default 0-1, 0-10, 0-30 and
0-100 vol% O,, zero suppression applicable

0.02 vol%
< 3 seconds at 60 NI/h
< 0.06 vol% in 72 hours

< +0.01 vol%

+1 % of full scale value or 0.02 vol% O,, depending on
which value is greater

< +0.01 vol%

25to 60 NI/h

Variation in gas flow between 25 - 60 NI/h will cause
a deviation of < 0.1 vol% O,

800 to 1200 mbar abs. pressure-compensated
Recommendation: discharge freely into atmosphere

(requires higher pressure at the analyzer inlet com-
pared to the outlet)

< 1 % of full scale within the range of 0.8 to 1.2 bar
abs. with activated pressure compensation

0to 50 °C [32 to 122 °F]; dry, oil- and dust-free gas,
avoid temperature dropping below dew point

Fixed at 55 °C [131 °F]

Depending on sensor configuration, for details see
technical data for sensors

< 1 % of full scale

0-90 %, non-condensing
-20 to +60 °C [-4 to +140 °F], no-condensing

-

7 GenTwo® PMAT000V24 | 1.00.00
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Multigas Analyzer GenTwo V2.4

Display
Analog output signal

Status relay outputs

Digital relay outputs

Interfaces
Communication protocol
Mains power supply
Overvoltage category
Power consumption
Mains power connection

Wetted materials

Sample gas connection
Case protection

Electrical standard
Housing/front color

Maximum installation altitude
Pollution degree of the intended

environment

Short housing: dimensions
(WxHxD)

Long housing: dimensions
(WxHxD)

Wall-mount housing: dimensions (W x

Hx D)
Short housing: weight

Long housing: weight

7" capacitive color touchscreen
1 x 0-20 mA/4-20 mA, max. 500 Ohms burden,
short-circuit proof, electrically isolated

4 x relay output (1 x status, 1 x Cal. mode, T x pump,
1 x Cal. error)

contacts: 250 V AC/3 A or 30V DC/3 A at resistive
load, change-over contact, potential-free

4 x per measuring signal DO (2 x limit values, 2 x
measuring range feedback)

contacts: 250 V AC/3 A or 30 V DC/3 A at resistive
load, change-over contact, potential-free

Ethernet / USB

Modbus TCP/IP and AK protocol TCP/IP

100 to 240V AC, -15/+10 %, 50 to 60 Hz

ovCll

Max. 150 VA

Wall-mount housing: 3 x 1.5 mm? wires (customer

provided), rack-housing: power cord (3 x 1.5 mm?
wires) with 3-pin IEC plug and Schuko plug (included)

Platinum, epoxy resin, glass, FKM (Viton®), stainless
steel 316Ti, PVDF, PPS, depending on tubing material
and of the components installed

Screw-on bulkhead fitting with 1/4" internal thread,
PVDF (standard)

IP20: 19"-rack housing, IP54: wall-mount housing,
EN 60529

EN 61010

19 inch rack mounting (4RU)/white RAL 9003
2000 m [6561.7 ft]

PD 2

482 x 185 x 265 mm [19" x 7.3" x 104"], length of gas
connection fittings is additional

482 x 185 x 404 mm [19"x 7.3" x 15.9"], length of gas
connection fittings is additional

400 x 500 mm + approx. 66 mm gas connection fitting
X 218 mm [= 15.7" x 19.7" plus approx. 24" gas
connection fitting x 8.6" ]

Approx. 11 kg [= 24 Ib] (depending on sensor
configuration)

Approx. 13 kg [= 29 Ib] (depending on sensor
configuration)

Wall-mount housing: weight Approx. 18 kg [= 39.7 Ib] (depending on sensor

configuration)

* Depends on sample gas input pressure, density and flow rate at the analyzer input.

** At constant pressure, temperature and sample gas flow rate.

Please note: NI/h and NI/min refer to the German standard DIN 1343 and are based on these
standard conditions: 0 °C [32 °F], 1013 mbar.

GenTwo® PMA1000V2.4 | 1.00.00 www.mc-techgroup.com 18
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7.1 Dimensions 19" rack housing

[ 482 [19.0]
L 465 [18.3]
| 429 [16.9]

185 [7.3]
177 [7.0]
102 [4.0],

Fig. 8: 19" rack housing front view

404 [159] .
374 [14.7] |

Fig. 9: 19" rack housing side view (long housing)

19 GenTwo® PMAT000V2.4 | 1.00.00 www.mc-techgroup.com
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7.2 Dimensions wall-mount housing

400 [15.7] | L 2181(86]

500 [19.7)

19 [0.7]

66 [2.6]

Fig. 10: Wall-mount housing, front and side-view

7.3 Connections 19"-rack device

Fig. 11: Back view of 19" rack housing with connections (max. equipped)

[l CAN bus connector (optionally): contact 1: CAN E Ethernet connector
High, contact 2: CAN Low, contact 3: not assigned

B Power supply plug with power switch mA-output (measurement value) with
2-pin connectors per channel

E Digital outputs with 8-pin connectors per channel, E Sample gas input “1”

6 measuring channels

Sample gas output “1” EAdditionaI 2 x sample gas in- and
outputs

GenTwo® PMAT000V2.4 | 1.00.00 www.mc-techgroup.com 20
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Fig. 12: Bottom-view of wall-mount device with connections

i] Power switch with key E Cable gland for Ethernet connector
E 4 x Cable glands for various cables E Cable gland for mains power supply
E Sample gas input “1” E Sample gas output “1”

Additional 2 x sample gas in- and
outputs

Fig. 13: Power supply connections inside wall-mount device (w/o protective covers)

21 GenTwo® PMA1000V24 | 1.00.00 www.mc-techgroup.com
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Fig. 14: Signal connections inside wall-mount device (max. equipped)

GenTwo® PMAT000V2.4 | 1.00.00 www.mc-techgroup.com 22
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7.4 Electrical interfaces: 19" rack housing

X01 = [ X11
100-240VAC L T K P2 0-20/4-20mA
S0/60Hz  pe K2+ 12— 0-20/4-20mA
K3+ 5 I—
0-20/4-20 mA
02 o /4-20mA v 5000
Ethernet —_ETH ] ke [8 ] 0-20/4-20 mA
X03 K" 5 0-20/4-20mA
usB —[Use] Ke+ L 11 ¥ 550/4-20 mA
Front K6 2
X31: Status
1/01: Alarm E 2 |
3 —
I
1/02: Cal. d —
/ @ mode ] g | max. 250 V AC/3 A resistive load
| —L—— max. 30V DC/3 Aresistive load
1/03: Pump I 8 |—
9 -
01—
1/04: Cal. error E 1 |—
’) |
* | X21-X26: Digital 1/Os
1/01: Range 2 E 2 [
1
1/02: Range 3 r| g [
il 6__|— max. 250 V AC/3 A resistive load
71— o
1/03: Limit 1 ] — max. 30 V DC/3 A resistive load
1 9 |—
0 _—
1/04: Limit 2 E —
’Z —
X04: USB
CAN-high -
CAN-low 2 _|—
not assigned 3 _|I—
#* | X26: AutoCal
1/01: /T E 1
. [ T
1/02: Zero e ] [ max. 250V AC/3 Aresistive load
g | max. 30V DC/3 Aresistive load
1/03: Span E 8 I
9 -
0
1/04: not assigned E 1
2
W11, W21, W31l | = * | W12, W22, W32

Sample gas IN ***

T Sensor 1

the device (see technical data)

made of stainless steel

** Only equipped with the Autocal function
*** G 1/4" female, if internal tubing is made of Viton®; 1/8” NPT female, if internal tubing is

*** Sample gas OUT

* The actual number of the analog and digital outputs depends on the configuration of

Fig. 15: Electrical interfaces: 19" rack housing

23
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100-240V AC
50/60 Hz

Ethernet —[ETH ]

X01
L
PE .j
X02
X03
@HMI

W11, W21, W31 | =

Sample gas IN *** *** Sample gas OUT

* The actual number of the analog and digital outputs depends on the configuration of

*

FETTT T

*

*
*

K1+ 1
K1- 2
K2+ 3
K2- 4
K3+ S
K3- 6
K4+ Vi
K4- 8
K5+
K5- 0
K6+ 1
K6- 2
] 1
1/01: Alarm . 2
—1_3
7
1/02: Cal. mode . B
6
— 7
1/03: Pump e 8
9
] 0
1/04: Cal. error . 1
2
’7 1
1/01: Range 2 - 2
3
4
1/02: Range 3 . T
6
— Vi
1/03: Limit 1 ’IC 8
— 0
1/04: Limit 2 . 1
2
CAN-high T
CAN-low 2
not assigned 3
— 1
1/01: S/T : 2
3
4
1/02: Zero . 5
6
] 7
1/03: Span . 8
9
] 0
1/04: not assigned ] 1
2

*

the device (see technical data)
** Only equipped with the Autocal function

*** G 1/4" female, if internal tubing is made of Viton®; 1/8" NPT female, if internal tubing is

made of stainless steel

X11

0-20/4-20 mA

0-20/4-20 mA

0-20/4-20 mA max. 500 O
0-20/4-20 mA

0-20/4-20 mA

0-20/4-20 mA

X31: Status

max. 250 V AC/3 A resistive load
max. 30 V DC/3 A resistive load

X21-X26: Digital 1/0s

max. 250 V AC/3 A resistive load
max. 30 V DC/3 A resistive load

X04: CAN

X26: AutoCal

max. 250 V AC/3 A resistive load
max. 30 V DC/3 A resistive load

W12, W22, W32

Fig. 16: Electrical interfaces: wall-mount housing
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7.6 System functions

7.6.1 Status alarm
Here you will find a description of the function of the status alarm R1 (X31 = Alarm):
®  Status signal R1 (X31 = Alarm)

The alarm output is a collective alarm with various single alarms connected in
series. When all single alarms are in the GO-state, R1 is also activated, and thus in
the GO-state (Safety first).

GenTwo®PMAT000V2.4 single alarm messages:

B Sensor temperatur is higher or lower than stated in the specifications: 55 °C
+3 °C [131 °F £5.4 °F] or during warm-up.

B P-IN (incomming pressure) is higher or lower than 800-1200 mbar or the
pressure difference AP is too low.

B Gas flow is higher or lower than 25-60 I/h, it is possible to deactivate this alarm
message (using a parameter).

® Power outage (Power OFF/Fail).

7.6.2 Accuracy of mA readings

The mA output signal can be switched between 0-20 and 4-20 mA. All of the mA outputs
are galvanically isolated from each other and from the device.

On the analyzer the mA value is displayed with three decimal places (see page M2/S2).
The step size of the mA indication is approximately 1.5 pA. The output signal can only
show values > 0 mA.

Notice the maximum permissible burden of 500 Ohm.
@ Note If the burden is too high, the output will result in too low mA values,

especially with high current signals.
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8 Using the analyzer

8.1 Graphical user interface (GUI)

The GenTwo® PMA1000V2.4 is equipped with a 7" touch screen and an intuitive graphical
user interface (GUI). The GUI is designed to easily navigate through the menus and sec-
tions. The concept behind the interface is as intuitive as operating a smart phone.

online 1:0041 M1 @0® EF 0 05/22/2023 10:47,08

K1: PMA u
02
20.99 var

L — 0
0.0 100.0

Fig. 17: Startup screen

Important factors in the selection of the HMI were its durability and practicality. This is why
a resistive touchscreen is used in your device. The touchscreen recognizes the point on the
display where an operation has taken place due to a change in resistance when pressure
is applied to the display. In contrast to capacitive systems, this has the advantage that it
can be operated with a normal stylus or even when wearing gloves.
The HMI collects information from the respective sensor modules, performs calculations
and instructs the 1/0 modules, e.g. to switch a switching output or to change the mA out-
put. It is the central control unit of the analyzer. All settings of the analyzer can be dis-
played and edited via the HM|I.

You will find a detailed description of the menu structure on page 27 chapter 'Menu
structure'.

8.2 How to use the touch screen

The operating concept was designed to be intuitive as far as possible and is based on the
gestures “wipe” and " tap”. To meet the conceptual demand for transparency, In order to
achieve a high degree of logic and recognition, almost all settings and displays can be
accessed on a single two-dimensional level. A deeply nested menu hierarchy was deliber-
ately omitted.

The first dimension represents the “menu” (in the following also abbreviated as “M”). Six
menu items M1..M6 can be called directly at any time and from any display.
The second dimension is represented by the so-called “sections” (in the following also
abbreviated as “S"). For each menu there are up to 4 sections, which can be displayed ac-
cording to the selected menu item to provide different information and functions.
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Please tap on a button from the menu bar on the right side of the screen to select the
menu item and wipe horizontally on the display to navigate through the corresponding
sectionss (S1 to S4).

The horizontal wipe function can only be executed on areas without
a vertical scroll function, e.g. lists, selection wheels.
As an alternative to the “wipe to the left” function, you can tap on the

Note ;
active menu button (green).
Simultaneous operation with several fingers, e.g. for zooming, is not
supported.
Swipe your finger to the left. You will reach the next section of
% the menu item.
)
I
Swipe your finger to the right. You will go back to the previous
@ section of the menu item.
[
|

Swipe your finger down to scroll down a list.
Swipe your finger up to scroll up a list.

O Tap your finger on an active area to select a menu item or
open another section.

Instead of swiping to the right to reach the previous section, you can

Note also get back by tapping on the highlighted (green) menu button.

8.3 Menu structure

In the following, the menu structure is explained. The images may vary slightly depending
on the operating status. This description does not replace familiarizing yourself with navi-
gating through the menus directly on the device.

Up to four sections are available for a menu item. In the system information, the available
sections are represented by grey and black dots. A black dot indicates the section currently
displayed on the screen.
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Please note, that depending on the operation mode, the actual
display on your device can differ from the screen shots in this instruc-

Note

tion manual. We recommend you get familiar with navigating

through the menus and sections directly at the

GenTwo® PMA1000V2 4.

This chapter shows the individual pages of the various menus. Available functions and
settings are marked separately. The designation of the pages follows the example:

“Menu 1 - Section 1" = M1/S1

9

niine 10218 M52 0 O® =8 [

05/22/2023 10:48 45M

L

[w %= )
i s 1 K1: PMA 5
U 2
[ T 1028 mbar 20 - 99 Vol%
F
\ CL 7.358 ma (4-20)
5§ Ih
5\.0 measuring range 4

o

Lim1 Lim2

Fig. 18: Menu structure overview M2/52

[l System status line

B Pressure during operation

E Display of deviation from factory calibration
Operational limit 1

E Menu bar M1 to M6 (home button activated)

8.3.1 System status line

E Sensor temperature
E Gas flow

E Measuring range

E Operational limit 2

The system status line is the first line displayed at the top of the touch screen. Starting on
the left side, it shows the online time of the unit. The online time displays how long the
GenTwo® PMA1000V2.4 is online since the last time the device was switched on. Next to
the online time is the little bar with dots to show the number of sections available for this
menu item. A black dot indicates the current section and the gray dots the available

sections.

The language/country recognition is represented by the flag symbol. By touching the flag

symbol, another available language can be selected.

from left to right:

The following four symbols indicate

GenTwo® PMAT000V2.4 | 1.00.00
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® Internal data bus indicator (green blinking light: 1 Hz pulse; red light = error)
® LAN interface

® Wi-Fi (not supported by the current GUI version)

® USBinterface

On the right side of the system status line, the date and the actual time in your time zone
is displayed.

(03/16/2023 16:11:20)

T Ll ¢

Fig. 19: System status line

[Onllne 0:06:48 M2/

[l Online time E Menu item number/section number
B Section indicator: current section shown in black E Language selection

E Internal data bus indicator (screen symbol) @ LAN interface

Wi-Fi (not supported by current GUI version) E UsB

E Current date and time

8.3.2 Main menu bar

L

AARY

Fig. 20: Menu bar with the menu items M1 to M6

i] M&C info button M1 E Home button M2, active
E] Data logger button M3 E Settings button M4
E Calibration button M5 E Help button M6
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8.3.3 Main display area

Malfunction !

n_ »ex Kl: PMA
0
= .21 .09v§u%/

6
T mA (4-20) >>>,

.

Fig. 21: Main display area M2/S2

i] Message box E Info button (changes color depending on status)
B Channel name: channel ID E Zoom button

E Measured value E mA display (measuring range)

Molecule (sensor type) D Unit of the measured value

8.3.4 Language selection

The language can be selected from any section displayed on the screen. With a tap on the
flag symbol the language window opens. Another tap on the selected flag symbol closes
the window and changes the language of the GUI. Some of the languages are not sup-
ported by the current software version.

Please note, if the selected language is not available, the flag in the
Note system status line does not change and the language window stays
on the screen.

- \Online 0:31:04 M2/s2 B O@ =z o0 22.05.2023 10:17:31
A =
- SE 11
=~
| —
- i1 E = -
55.0 ‘C
¢ comm o=
1028 mk —_— o
— AN
U
non B FR )
| eI e a1l GW2
@ [ v w1 ] o ®)
0.0 100.0 Vol%

Fig. 22: Available languages/flags
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8.3.5 M1/S1 and M1/S2 - M&C contact and GUI version number

You will reach menu 1 (M1) by tapping on the button with the M&C logo on the right hand
side. If you tap on the M&C logo, the first section opens.

6:03:35 E |I online 04835 MST 0009 ET 0 03/16/2023 'is:é'jgiiﬂ
M
&
TechGroup NorthAmerica

6019 Olivas Park Drive, Suite G . Ventura, CA 93003, USA
P.+1 805 654 6970 . info-usa@mc-techgroup.com

[ 3 4 www.m:—lechg roup.cam

Fig. 23: M1/S1- M&C contact information

To navigate through the sections, please swipe horizontally. Swipe to the left side to reach
the next sections. By swiping to the right side you will go back to the previous sections.

Fig. 24: Swipe to navigate through the sections

The second section of M1 shows information about the current software version, type and
components of the analyzer. To get more information about the analyzer configuration,
please tap on the green information button.
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Software version:
Fab ID:
Components:

V:2.27.007 )
52101727 [
PMA

1101 G

&
4 ]

=)

online 43724 MI/S2 9090 EF O 05/22/2023 14:2&52“

Fig. 25: M1/S2 - Analyzer configuration

i] Softwatre version, fabrication ID and

components

E Button for more detailed information

After tapping on the green button, a scection with more detailed information about the
current software version of the GUI opens.

Online 4:38:42 M1/52

Vi=App:
W2=Android:
V3=Text K-

Wa=Text S

V5sTeut T

e0ee =7 |0

V:227.007 7 V. 1.00.0015 / V: 1.01.0003
Android 403 REL1.27

62 Konfigurator 2.20
Sprachversion/language version: V 2. 20
Toolversion: ¥ 2.20

22.06.2023

G2 Konfigurator 2.20
Sprachversion/Languageversion: ¥ 2.20
Toolversion: V 2.20

22052003

G2 Konfigurator 2 20
Sprachversion/Languageversion: ¥ 2.20
Teolversion: V2.20

05/22/2023 14:25:09

CP:
Cl:

e
CcE

Fig. 26: Detailed information about the GUI software version

To get back to the M1/S1 section, please swipe horizontally to the right side or tap on the

M&C button M1.

g~ R

Fig. 27: Navigate back to the M1/51 section
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8.3.6 M1/54 - Operating hours counter

The operating hours counter shows the days and hours that the entire device and the in-
dividual channels are in operation. Under” Service” the operating times are listed, accord-
ing to which the components of the used channels should be serviced.

online 05322 M54 OO0® =L 03/16/2023 15.53.25=
Analyzer: 0h
Operation: Service:

HOURS K1 Oh 8760 h

K2 Oh 8760 h

K3: Oh 8760 h

Ka: Oh 8760 h

K5: Oh 8760 h

Ké: Oh 8760 h

KT: --=—-h SR

K8: weesh --h

K9 ——-h —h

K10: h h

Fig. 28: M1/54 - Operating hours counter (OHC)
Note The operating hours counter of the analyzer cannot be reset by the

user.

8.3.7 M2/S1, M2/S2 - Measured values, operational parameters and limits

You can reach the start screen by tapping on the Home button M2 in the menu bar. This
section contains the following information:

B currently used channel with channel name
B measured value
B unit of measured value

B bar graph with measuring range and indicator light
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Online 1:00:41 M2/S1T @ @@ 50O 05/22/2023 104708 | ﬂ

K1: PMA ./

2

2099w

Fig. 29: M2/S1 - Start screen of the home button

i] Home button M2 E Indicator light (status: green, yellow or red)

The second section M2/S2 shows a more detailed view of the measuring parameters.
The info button on this screen is green, that indicates that the instrument is in standard
operation mode.

Online 1:0218 M2/52 @@ ® B0 05/22/2023 10:48:45
. -
o 12 K1: PMA
0

¢ comm 2

1028 mbar 20-99 Vol%
F e 7.358 ma(a-20)
" 59 I

measuring range 4 Lim1 Lim2
0.0 100.0  Vol%

Fig. 30: M2/S2 - Detailed view of the measuring parameters

To get back to the start screen M2/S1, please swipe to the right or tap on the home

button.

The warm-up period of the GenTwo®PMAT000V2.4 can take approx. six minutes, starting
from 25 °C[77 °F]. For PMAZ2, a 60 s timer is started in the warm-up phase. If the fixed target
temperature is not reached in 60 seconds, the timer is reloaded up to 14 times. If the target
temperature still deviates by more than 3 Kelvin, a temperature error will be displayed.

1

Fig. 31: Navigate back to the start screen
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During the warm-up period the info button on the M2/S2 screen turns yellow, to show
that the device is not ready for operation yet.

The mA output is not active during the warm-up phase. The default value of the mA out-

put is set to zero and the mA-display no longer appears on the screen. The word “warmup”
appears in its place.

During “warmup”, RST “Status” is set to “Malfunction” and RS2 “Calibration Mode” is set to

“Calibrate”. In the diagnosis screen M3/S3 “B=Diagnosis” there are no mA values available
during the warm-up phase.

Online 0:04.25 M4/S1 @@ =7 0 03/21/2023 135658 |
[ )
Al i1 K1: PMA
0
@ o 2
1028 mbar 21 . 07 Vol%
E oo warmup
65 Ith
measuring range 3 Limi ﬁ Limz
@ o [ERasain’ ] (%] O
0.0 250  ppm

Fig. 32: M2/S2 - Detailed view during warm-up period

The zoom button on the M2/S2 section lets you zoom-in into the main display area. Please
tap on the zoom button next to the channel information.

In the zoomed view the measurement value display is highlighted and the data is dis-
played larger with less information.

Online 1:0218 M2/S2 9 @@ =R .0 05/22/2023 10:48:45
| —
ol : PMA
0
¢ oomm 2
@ 1028 mbar 20.99 Vol%
F
» o= 7.358 ma (4-20)
® 59 I
measuring range 4 Lim1 Lim2
Q’; (s =] L [a) s}
0.0 100.0 Vol%

Fig. 33: M2/52 - Using the zoom button

To get back from the zoomed view to the standard view, please tap anywhere on the
highlighted area.
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Fig. 34: Zoomed and highlighted area

8.3.8 MZ2/S3 - Event list

This screen shows an overview of all events in chronological order. A complete event list
can be selected for each channel present in your device.

The notifications on the event list are color-coded:
B Green: OK

u Yellow: Warning/the value reached or exceeded the operating
parameter limit

B Red: Error or malfunction

B White: Zero (offset) and Span (Gradient)

Online 1:03:35 M2/s3 @ 0@ =z .0 05/22/2023 10:50:03
Event list K1-Kx:

d: 1094 22.05.2023 10:22:37, K1:PMA 02, wﬂﬂl.lnlﬂo(m:}

Iﬂ: 1091 22.05.2023 09:52:59, K1:PMA 02, : 1.0100 (max)

K l id: 1088 22.05.2023 09:50:47, K1:PMA 02, w-dummmo(m].

|l 1085 22.05.2023 09:4%:53, K1:PMA 02, -> gradient: IDIDO(mu]

_ M 1081 22.05.2023 09:47:12, K1:PMA 02, CAN re- initializing (6)

Fig. 35: M2/S3 - Event list

You can reach this screen by swiping through the sections of menu item M2 or by tapping
on the info button.
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8.3.9 M3/S1 - Data logger/history archive

The data logger screen opens, when you tap on M3 the third menu item of the menu bar.
This screen shows the recorded data in a diagram.

Online 1:05:10 M3/ST @ =z .0 05/22/2023 10:51:38 |

n/u :

20

Vol%

1 0,
Fihrl 2099 g

T04%
LR
T
T4
\[E13
AT
LE
LT
oD
1G57

Fig. 36: M3/S1 data logger screen
i] Edit button

Please tap on the edit button. The calender display opens. It displays month, day and hour
in separate scroll bars. To select a prior measurement, please scroll to the date and time of
the measurement you are looking for. Confirm your entry with the “Data updated” button.
The selected data will then be loaded and displayed in the diagram on section M3/51.

If the month, day or hour of your selected measurement is already
Note displayed, please tap on the corresponding scroll bar to reconfirm this
selection.

The history archive can store data up to 365 days. The data structure of the data logger is
a circular buffer.

Online 1:06:15 M3/51 @ ER a0 06/22/2023 105242 [ n

v+ K measuring values 0572272023 1000 - 1052 /

R B B kB B
= e B B

|

s
A5
1008
1610
{[AL3
L}
Toa5
1650
TOo%

Month Day
Apr 21

[ May 22
Jun 23

Select month, day and hour
and activate re-load botton!

Fig. 37: M3/S1 - Recorded data selection screen

il Area for displaying the calibration symbols Pl “Data updated” button
B “* csv export” button
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With the ‘Export *.csv' button recorded data can be stored in the analyzer for a period of
one hour with the selected start time. This data can also be stored on a USB stick in CSV
format. The CSV format can be opened in spreadsheet programs such as MS Excel.

To export data, please select the month, day and hour of the desired data recording. Fach
file can only store one hour of the recorded data, therefore the desired hour must be se-
lected for the data export.

Tap on the *.csv export button to export the selected data and save the data to a CSV file.

If you don't select the hour of the recorded data, the measurements
of the whole month or day will be displayed in the diagram.

Note This amount of data is too large to save in one file. To prevent a larger
file size the "*.csv export” button will not be displayed if the data is
recorded for more than an hour.

4

Fig. 38: Calibration symbols to highlight calibration procedures
These symbols indicate successful and failed calibration procedures.

The calibration symbols are displayed in the upper half of the diagram in section M3/ST.
The red symbol shows a failed calibration process and the green symbol indicates a suc-
cessful calibration.

8.3.10 M4/S1 - Measuring range selection, sensor evaluation, Lim settings

Tap on the M4 setting button to select predefined measuring ranges, display the list of
sensor evaluation and set limit values. The start screen opens. There is an edit button next
to the values for each possible setting and display.
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online 19:23:27 M/51 @@ =70 03/17/2023 11:2789 [

4 om0 e 1K1 PMA
0
e 2
@™, 20.94un
17.399 ma (4-20)
64
mea range 3
OO

0.0 250  ppm

Fig. 39: M4/S1 Edit buttons for measuring range and operational parameter settings

il Edit button for measuring range selection P1 Edit button for sensor evaluation list
B Edit button for operational limit Lim1 E Settings button M4
E Edit button for operational limit Lim2

B Measuring range selection

When you tap on the edit button close to the measuring range the highlighted scroll bar
opens. The active edit button changes to a green check mark. Please scroll through the
predefined measuring ranges by swiping vertically.

The selected measuring range needs to be displayed in the gray frame in the middle of
the scroll bar. Please tap on the green check mark to confirm your selection.

1
i L LS -
MR4: 0.0... 100.0
MRI:0.0..50
Fig. 40: Highlighted scroll bar to select measuring range
[l Scroll bar to select measuring range E Active edit button changes into a check mark
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In gereral four measuring ranges (MR) can be selected. MR1 is the smallest possible physi-
cal measuring range and MR4 the largest possible physical measuring range. MR1 and
MR4 cannot be modified by the operator. The values displayed and the units of the mea-
suring ranges depend on the configuration of the instrument.

Measuring ranges for PMA sensor [vol%]
MR1_ [MR2 __ [MR3 ___ IMR&

0.0to 1.00 0.0to 10.0 0.0t0 30.0 0.0 to 100.00
(can not be modified) (can not be modified)

NDIR/UV and CLDmini measuring benches are calibrated for a certain measuring range.
This measuring range must correspond to the specifications on page 25 chapter 'NDIR/
NDUV/UVRAS photometers (ULTRA.sens®, INFRA.sens®)*" and on page 51 chapter 'Chemi-
luminescence detector (CLD)' .

You will find a more detailed description about the measuring range selection on page
42 chapter "M4/S2 - Settings menu/ parameters’”.

B Sensor evaluation

The sensor evaluation list shows the real measured gradient and the real offset of the oxy-
gen concentration and, for comparison, the factory setting of the gradient and the offset.
The real gradient and offset can deviate from the factory settings as long as the values are
staying in the stated range. Is the current gradient or offset higher or lower than the per-
mitted range, the indicator below the edit button turns from green to red, but only if the
parameter “Rating active” is turned on.

|online 4:52:35 Ma/sT @@ L =8 S 05/22/2023 14:39:02

0,
ame | VOI%
0.0
2.00 | 3
5500.00 | (4-20)

13000.00

measuring range 4 n Lim1 Lim2 ﬁ
0.0 100.0 Vol%
Fig. 41: Sensor evaluation list
i] Parameter list of the sensor ratings E Edit button to open sensor evaluation list

The real values for slope (mx, sensitivity, gradient) and offset (b, zero point) change over
time as a result of ageing, contamination or other influencing factors. These deviations
from the stored factory values are registered during calibration, stored as real values and
compensated for by the software.

GenTwo® PMA1000V2.4 | 1.00.00 www.mc-techgroup.com 40



Embracing Challenge

The relative position of a real gradient or offset value on the distance between the factory
value and the range end value (min. or max.) is displayed as a percentage below the green

bar “% number for mx deviation / % number for b deviation”. “0 / 0" is displayed on deliv-
ery. If the sensor evaluation is not activated, no numbers are displayed.

If, for example, one of the real values is exactly half the distance from the factory value to
its associated range end value, a 50 is shown which means that 50 % of the permissible
deviation from the stored factory value (factory setting) has been used up. Starting from
this value, the color of the bar changes from green to red. It is then recommended to
check the sensor, if necessary contact M&C for this purpose.

By observing and evaluating several successive calibration events (see on page 36 chap-
ter 'M2/S3 - Event list' ; “white” entries in the event list), you can determine whether the
sensor behavior is due to irregular fluctuations or a continuous drift of the sensor signal.
Depending on the sensor type, it is possible to conclude whether the sensor is contami-
nated, aged/worn, or whether the application/process conditions have changed.

B |im settings

To change the value of Lim1, please tap on the edit button to the right of operational pa-
rameter “Lim1”. A scroll bar will open, where you can select numbers before and after the
decimal point. The selected value needs to be displayed in the gray frame in the middle of
the operational parameter scroll bar. Please tap on the green check mark to confirm your
selection.

Fig. 42: Highlighted scroll bars to set operational parameter Lim1

ﬂ Selected value for Lim1 E Active edit button changes into a check mark
B Indicators for operational parameter E Current operational parameter values
Lim1 and Lim2 Lim1 and Lim2 (setting not activated by default)
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The operational parameter Lim?2 can be changed in the same way as Liml1, by clicking on
the corresponding Edit button. A scroll bar will open, where you can select numbers be-
fore and after the decimal point. The selected value needs to be displayed in the gray
frame in the middle of the operational parameter scroll bar. Please tap on the green check
mark to confirm your selection.

Fig. 43: Highlighted scroll bar to set operational parameter Lim2

[l Selected value for Lim2 E Active edit button changes into a check mark
B Indicators for exceeding the value of operational parameters Lim1 and Lim2

To define operational parameter values and change the calculation method behind the
values, please refer to chapter “ M4/S2 - Settings menu/ parameters’”.

8.3.11 M4/S2 - Settings menu/ parameters

Qualified

personnel Changing settings can only be done by qualified personnel.

In section M4/S2 you can define the parameters for the scroll bars you are using in section
M4/S1. The screen of section M4/S2 shows a scroll bar and a green “Restart” button.
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n\ﬂnline nacxwMas2 @@ 0 EZ 0

© = Senvice t
1
1

1= Chaninel K1_Kx

2 =System
|
3= Option 1 [

4= Updates

Fig. 44: M4/S2 screen with “Restart” button

ﬂ Scroll bar E “Restart” button

After tapping on the “Restart” button, a screen opens where you need to confirm the re-
start of the analyzer. The restart of the analyzer interrupts the measurement and deletes all
data collected during this day.

The RAM stores data collected from 12:00 a.m. until the next day at 12:00 a.m. After 24
hours of collecting data in the RAM, this data will be stored permanently in the flash mem-
ory of the analyzer. Any measuring values collected from 12:00 a.m. to the restart of the
analyzer will be deleted from the RAM.

Loss of datal

NOTICE By tapping on the “Restart” button, the measuring process is inter-
rupted. The current measuring values in the RAM which are not
permanently saved, are lost.

With the scroll bar in section M4/S2 you can select different parameters. In the first range
there are 9 parameters and in the second range two, A and B.

To make sure that the settings will not be changed by accident, you will need to select the
parameter first by displaying it in the gray frame, and then tap on the "hidden password".

To select a parameter in the settings menu, please display the
Note selected parameter in the gray frame of the scroll bar, and then tap
on the word “Online” on the left-hand side of the system status line.

With tapping on the hidden password, you are opening a settings screen, where you can
change the current settings.
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Analyzer is not ready to set alarm after tapping “Online” or during
parameter setting!
NOTICE Alarm and warning messages will not be updated!
Dangerous situation!
Close the parameter screen immediately after changing settings.

When a settings screen is open, the display stays on this settings
Note screen. All other screens jump back to the start menu M2/S1, if the
touchscreen has not been used for 30 Minutes.

® 1 = Channel K1-Kn settings

The first screen of the menu item M4/S2 shows the selection wheel with the channel
settings “1 = channel K1-Kn" in the gray frame.

Q ‘ online 9;39.24 Mys2 0@ =Er a4 03/22/2023 11:31:57 |

. ,

' B = Diagnosis ‘
\
-

| C=Semice

[ 1 = Channel K1..Kx
' 2= System r
] 3= Option 1

T

Fig. 45: Channel settings

Tap on the word “Online”. The list of basic settings opens.

@ The display shows only part of the list. Scroll down the list by swiping

Note vertically or by pressing the arrow buttons to have a look at all
parameters.

The following figure shows the upper part of the basic settings list. The existing channel
names are on top of the list. To change a channel name, tap on the “Alias name” field. The
field is highlighted in orange and the current name of the channel "Alias” appears in the
edit field. Tap on the edit field to open the keypad.
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oOnline 21:51:10 M4/s2 D@ =2 O 03/22/2023 11:43:42
Channel K1-Kx settings:

"\ |
K‘: 1 = Basic settings PMA 4/—_:]

channel 1D
PMA

\ AL concentration averaging: no=0, yes=1..100 [x 0,15}
K1 0

X1 commection factor [Wol%] ﬂﬂ
- 1.000

unit temperature [1="C, 2="F]
1

unit pressure (1 =bar. 2=hPa, 3I=mbar, 4=psi)
d

unit sample flow (1=1/h, 2=1/min)

Fig. 46: Basic settings for channel 1

[l “Selection” button E Channel selection scroll bar
E) Edit field I Highlighted field

Here you can enter the new channel name.

PMA

<Enter= =
To save into database

Fig. 47: Keypad

Please tap on the “<Enter> = To save into database” button to confirm your new channel
name. After your confirmation, you will get back to the parameter list.

There are several more detailed parameters regarding the channel settings. To open a list
with these detailed parameters, please tap on the “Selection” button. In this list you will
find the following channel-specific settings:

fl =Basic settings

P] = Hardware configuration
E] = Calibration / Adjustment
1 = Measuring range setting
E = Operational limits (Lim)
[4 = Sensor rating

= Linearizaton
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By tapping on the items of the list, you will reach the corresponding screen to enter the
settings.

Online 21:57:49 M4/52 B @ =T -0 03/22/2023 11:50:22
Channel K1-Kx settings:

1 = Basic settings

2 = Hardware configuration
K1

o 3 = Calibration / Adjustment #

‘| 4 = Measuring range setting
7 5 = Thresholds (Lim) —

4 6 = Sensor rating —

Fig. 48: Channel-specific settings list

i] “Selection” button E Channel-specific settings list

The following list contains a selection of the most common parameters which belong to
the "1 = Channel K1-Kn settings”.

Parameter description Default value*
Selection: 1= Basic settings

channel ID PMAX*
concentration average value: no=0, yes=1.100 0
unit temperature (1 =°C, 2 =°F) 1
unit pressure (1 = bar, 2 = hPa, 3 = mbar, 4 = psi) 3
unit sample flow (1 =I/h, 2 = I/min) 1
number of decimal digits 2

Selection: 2= Hardware configuration

correction factor sample flow 1.000
mA range 1=0-20 mA, 2=4-20 mA 2

gas flow from Kx (1..n) 1
pressure reading on screen Kx (1..n) enable=0, disable=1 0
flow reading on screen Kx (1..n) enable=0, disable=1 0
Negative reading enable: O=yes, 1=no active 0
pressure compensation: 0=no, 1=P-In, 2=P-Out 0
Assignment sensor module values (No. 1-3) 1
Selection: 3= Calibration / Adjustment

pressure calibration offset P-IN 0.000
pressure calibration offset P-OUT 0.000
zero gas [unit*] 0.000*
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Parameter description Default value*

span gas [unit¥] 20.960*
Calibration: gradient (mx) 1.000
Calibration: Offset (+b) 0.000
Holding time [s] of digital out 2, Cal. mode after calibration 1
Calibration: MIN range zero gas [vol9%*] -2.000%
Calibration: MAX range zero gas [vol%*] 2.000*
Calibration: MIN range span gas [vol%*] 19.000*
Calibration: MAX range span gas [vol%*] 24.000*
Calibration: MeasRange for zero gas 1
Calibration: MeasRange for span gas 4
measuring range at start 3
measuring range 2 from [vol%*] 0.000*
measuring range 2 to [vol%*] 10.000%
measuring range 3 from [vol%*] 0.000*
measuring range 3 to [vol%*] 30.000*
op. Lim1 [vol%*] (20.000")*
op. Lim2 [vol%*] (18.000"*
mode op. Lim1 0: inactive, 1: <, 2: <, 3: >, 4: > 0@
mode op. Lim2 0:inactive, 1: <, 2: <, 3: >, 4: > 0@
threshold pressure [mbar] min 800
threshold pressure [mbar] max 1200
Sensor rating: Rel. deviation\nCalculation active: 0=no, 1=yes 0
Sensor rating: Rel. deviation\nRange min Gradient (mx) 0.800
Sensor rating: Rel. deviation\nRange max Gradient (mx) 1.200
Sensor rating: Rel. deviation\nRange min Offset (+b) -5.000
Sensor rating: Rel. deviation\nRange max Offset (+b) 5.000
Sensor rating: Factory value\nGradient (mx) 1.000
Calibration: Factory value\nOffset (+b) 0.000

Selection: 7= Linearization
Linearisation polynomial m. range 1 active=1, inactive=0

Linearisation polynomial m. range 2 active=1, inactive=0

Linearisation polynomial m. range 3 active=1, inactive=0

o O o O

Linearisation polynomial m.range 4 active=1, inactive=0

* Default values and units with “*” depend on gas type and measuring range.
VIf the Lim1 mode and the Lim2 mode are set to “1”, the set limit values are displayed on section M4/S1.
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B 2 =System settings
The system parameters are the second group of parameters which can be set by the user.
To go from the channel settings screen to the system settings, please tap on the settings

button M4. The section M4/S1 opens. Please swipe horizontally to reach section M4/S2
with the scroll bar.

Swipe the scroll bar vertically or tap on the arrows to display “2= System” in the gray frame,
then tap on the hidden password “Online”.

online 21:4036 M4/S2. B@ B2 1 03/22/2023 11:33:09 Online 22:00:54 Ma/S2 B @ L =F ] 03/22/2023 11:53.27 |
em settings:

Language/flag: 11=D, 22-GB, 33=F, 44=1, _, 132-USA Y-
’ 132
KEST AT - -

AutoCal: 1=zero gas. 2=span gas. 3=zero+span gas

C = Service AutaCal: active 0=no, 1. 10=yes, for the nominated channel Kx
2 ¥
1= Channel K1..Kx
| 2= System ; 1
1 3=0ption1 AutoCal: Start at hour 1 10 23 (0 = inactive) .
0
A= et AutaCal: Interval in n Minutes (5,60,99999) r
60

AutaCal; Dwell time [s] HSS2 Zero gas
60

Fig. 49: System settings

Generally, the analyzer must be restarted after system settings have

Note been changed in order for the changes to take effect.

The following list contains a selection of the most common system settings:

Parameter description Default value

Language/flag: 1 =D; 22 =GB; 33 =F; 44 =1, .., 132=USA 132

1 =zero gas, 2 = span gas, 3 = zero + span gas 1
System time [s] until back to the main menu display 1800
Screensaver Brightness: 20 ... 100% 35
Flow error ignore: 0=no, 1=active

Option: Information box 0=no, 1=with confirmation of 2
status, 2=display only for multiple messages

Interval time [h]: main unit 8760
1. Operating hours counter 0

1. Interval time [h] 8760
10. Operating hours counter 0

10. Interval time [h] 8760
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B 3 =not available

This feature is not available.

B 4 =Updates

To update the firm ware, please open the “Updates"-screen.

Online 2141:28 Ma/s2. D@

3= Option 1

5= Factory reset
6 = Database (DB)

L

=y 0O 03/22/2023 11:34:00

Fig. 50: Scroll bar with “4=Updates” displayed in the gray frame

Online 5:21:32 M4/S2

HMI (APK) version:
ME&C PMAZ-4
MEC10-1

o0 =R .0 05222023 150800
V:2.27.007 v u
V: 3.50R000 BL: 0.1 98 ——

CEE—
V:350R000 BL:0.00  CEEEEEES———S O O

Fig. 51: Buttons to get information and install hardware and software updates

i] “Hardware versions querry” button
E] “HMI (APK) update” button

E “Hardware update” button (not active)

To get information about the current hard- and software version of all the components in
your device, please tap on the "1 = Hardware versions querry” button.

With the “3 = HMI (APK) update” button on the right-hand side the application software
can be updated. This update is often called the “software update” of the device.
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Fig. 52: Screen to confirm the update of the application software

Please insert a USB stick with the correct software version into the USB port on the back
and confirm the start of the update.

The currently running measuring operation is terminated by this.
After a software update, it may also be necessary to update the
database.

It may also be necessary to reset parameter settings that have been
changed by the user if they have not been saved and read back using
the DB Update/DB Backup function.

Note

B 5=Factory reset

Online 21,4219 M4/52. @ =2 M0 omnomanass |

1 1 RESTART
= 3=0Option 1

4 =Updates

' 5= Factory reset )
6 = Database (DB)
| T = IP config
W

Fig. 53: M4/S2 screen with “Factory reset” selected
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Cnline 220746 Mé/s2 @@ =T 0 03/22/2023 12:00:19
Factory reset selection menu:

se L

Fig. 54: Select factory settings

i] Calibration reset E Factory reset

B 6 = Database (DB)

Online 21:4311 Ma/S2 8@ E=ER .0 ompeonass Online 22:0916 M4/s2 @ EER .0 0322023120049
Database (DB)
4= Updates

§ = Factory reset
o |
re-cmuuroe) J
7= 1P config

8= Date & Time

.’,
|

-
&

e

Fig. 55: Database settings

With the “1 = DB Update” button database files can be imported. With the button “2 = DB
Backup” data can be exported. The exported files have the extension exp (instead of csv).
If you tap on the “3 = DB Restore” button, then you can read in an exp file again.

For data processing the *.exp must be renamed to *.csy, they can
Note then be processed in LibreOffice. Attention when using Excel regard-

uon

ing data separators and “ " or *," as decimal characters.

The following files are created: calibration history, event list and the three configuration
files: channels, texts, system.

The event buffers of the files are limited to 2000 events. Each individual event has an ID
number. All buffers are configured as ring buffers, i.e. event no. 2001 overwrites event
no. 1.

In supervisor mode, the event buffers can be deleted. The ID number continues counting
even in this case, although events in between may have been deleted.
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Save your data to a flash memory before turning off the analyzer. This
Note ensures that all events of the current day are stored even if the

analyzer is turned off.

The ring buffer assigned to the measured values consists of a series of individual day files.
Each day a file with channel number and date is created for each channel. The writing
frequency is 1 Hz independent of the number of analysis channels. Each day file consists
of 86400 entries (86400s = 24 h).

A current file is stored from RAM to the analyzer's permanent flash memory at 12:00 a.m..
If an analyzer is turned off before 12:00 a.m., all current measurement data stored from
12:00 a.m. or from the last power on in the non-permanent RAM will be erased. After the
analyzer is switched on again, the data storage process starts again. Zero values are then
stored in the day file for the deleted data.

If the internal analyzer time (clock) is changed, the affected hours of the time offset are
overwritten or left empty. If the time (date) of the internal analyzer is changed, the affected
days of the time shift are overwritten or left empty.

There is a maximum of 365 day files in flash memory (1 year), 366 in a leap year.

The file next to the very last possible over-writes the first one (ring buffer). There is no di-
rect access to the day files stored in the Flash. Only hour steps can be selected and export-
ed to a memory stick. The data format is Kx _LDD.MMYYYYYYY_yzH.csv.

Note The Modbus and AK protocol description can be found in the
appendix of this instruction manual.
® 7 =1P config
Online 214353 M4s2 8@ =R .0 03/22/2023 11:36:26 e Vo 2
S S Factoey reeet 1 172 20 30 2
G=Database(D8) |  [EEEERS |00 | kg assx 256 255 255 0
7=1P config Y
8= Date & Time o
i
| 9 = Supervisor (SV)
N S —
. CANCEL SAVE & EXIT
IP: 172.20.30.2

Fig. 56: IP address input screen
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To enter a new IP address, please tap on the first block of numbers. A keypad to enter
numbers opens. Please enter the first block of numbers and press the “Next” button. Then
you can enter the second block of numbers. For the last block of numbers, the “Done”
button appears on the screen. After tapping the “Done” button, you will get back to the IP
address input screen. Please check your new IP address and confirm your entries with the
“Safe & Exit” button.

A window with the information “IP address: Pls. restart if IP address has been changed” and
the "Pls. confirm!” button opens. Please confirm the new IP address again with the “Please
confirm” button.

If you don't want to change the IP address, please tap on the “Cancel”
button. The “IP address: Pls. restart if IP address has been changed”
window opens, and with tapping on the “Pls. confirm!” button you
will get back to the M4/S1 screen.

Note

To successfully change the IP address, it is necessary to restart the
Note analyzer. If you don't reboot your device, the new IP address will not
be activated.

B 8 =Date & Time

|online 21:44:37 Mas2 B @ =z .0 03/22/2023 11:37:10
RESTART ‘

6 = Database (DB)
7=IP config
8= Date & Time
9= Supervisor (SV)
A=PDF1 update

Fig. 57: Date and time settings

Independent from the date and time settings, the format of the date changes from “DD.
MMYYYY” to "MM.DD.YYY", when you choose the American flag symbol in the system
status line.

B 9 = Supervisior

The administrator settings are only for M&C Service personnel. For questions or more in-
formation please contact your M&C contact or authorized M&C distributor.
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Online 21:45:20 M4/S2 B @ =g 0 03/22/2023 11:37:53 [
T : RESTART
7 = IP config
‘ 8= Date & Time
7 9 = Supervisor (SV)
| A-POFlupdste
‘ B =Diagnosis
T

Fig. 58: Supervisor settings for administrators

If you tap on the hidden password "Online” here, the section M2/51

Note /
will open.

® A =PDF1 update

This function can be used to permanently upload documentation provided by M&C on a
specially formatted USB stick to the analyzer. This information is displayed by tapping the
help button M6.

Online 21:4615 Ma/s2 @ =F .0 03/22/2023 11:38:48 |

S O

RESTANT
| &= Date& Time

9 = Supervisor (SV)
’ A=PDF1 update '

B = Diagnosis

g C = Service

‘W

Fig. 59: PDF1 update

Please contact M&C for instructions. The USB input of the analyzer is located on the back
of the device. Tap the “Pls. confirm!” button to start the download of the PDF-file.
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B B = Diagnosis

Online 214718 M4/52 B @ =7 .0

9 = Supervisor (SV)
: A =PDF1 update
. B = Diagnosis
‘ C = Service

1=Channel K1..Kx

m

03/22/2023 11:39.5

RESTART

1 ]

b

1

.

Fig. 60: Scroll bar with “B=Diagnosis” displayed in the gray frame

in

Ao

n/O'nline 5:28:43 M4/s51 [ ]

L
L

p.

N

05/22/2023 15:15:1 |/n
/

H

Fig. 61: Schematic for diagnosis

e

i] Hidden password
B PMA2 hardware component

E 101 hardware component
E IOAC hardware component (for AutoCal only)

Qualified
personnel

Changing settings can only be done by qualified personnel. After
tapping on the hidden password the analyzer usually stops the
measuring process. This process is idle as long as the settings screens
are open.

To diagnose a part of the analyzer, please tap on the components displayed in the sche-

matic. In the example shown on page 56 in Fig. 62 the |01 component is selected.
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Online 22:18:45 Mass1 @

ﬁ’

DO1 @
Do2 @&

DOo3 @8

| 03/22/2023 127118 |

D04 @& 5
Rl @

Rz @&

mA 0

Fig. 62: 101 component: DOT1 to 4, relay outputs R1, R2 and mA output

Here all of the DO- and relay-outputs with the mA-output of IO1 are displayed on the left
side of the screen. The switches are active, and you can test them by switching them off
("0") or on ("1"). The mA-output can be changed by tapping on the displayed value. The
keypad opens, and there you can enter the new output value. Please tap on the “<Enter>
=10 save into database” button to confirm your entry.

To check another part of the hardware, please tap on the module to get back to the M4/
S1 diagnosis screen. You can also swipe horizontally to go back to the M4/S2 screen with
the scroll bar. Display “B=Diagnosis” in the gray frame of the scroll bar. Then tap on the
hidden password again. The screen on page 55 in Fig. 61 opens. Please tap on the hard-
ware components to select and highlight them.

Online 72:20:32 M4/s1 @ =x .4 03/22/2023 1213:05 |
. f
DO1 @&

Do2 @&

D03 @&

Do4 @&

R1 @&

R2 @

mA o

Fig. 63: Display of the highlighted IOAC-0 components

To test the internal data bus, please tap on the IOAC-0 component. The screen displayed
on page 56 in Fig. 63 opens. Please tap on the “Test: IOAC-0" button to initiate the test.
The line “Connection check in progress” appears on the screen. This means, that the con-
nections of the internal data bus are tested at this moment.

To return from the M4/S1 diagnosis menu to the start screen, please swipe through the
sections or tap on the M&C button M1,
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You need to tap on the Home button M2 to re-initialise the internal
data bus and to set all DO and relay-output settings back to the initial
values. A 60 seconds reset phase starts.

This reset is necessary to delete the test data.

Note

B C=Service

oine 214755 MaS2 @@ BER O owzaes a0z [ online 222436 Ma/s3 GO@ EER O 0322008121709

Fig. 64: Service settings

After pressing the “1=Operational hours counter” button, a screen opens with the channel
selection wheel, the hour counter and a reset button.

The operating hours counter of the analyzer cannot be reset by the

N
ote user.

8.3.12 M5/51 and M5/S2 calibration menu

B Calibration screen

Online 5:05:36 M5/S1 @@ E=EF .0 05222023 145203 (
Select Calibrate restart
Zero gas or span gas =
Then press button <Start>
= J K1: PMA [,
L 0,
== 20.95vorx =
. e 7.352 m @ |
59 lh
measuring range 4 _
. —
0.0 1000  Vol%

Fig. 65: Gas calibration screen
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Adjust pressure gauges and flow sensor
actual value: setpoint:
| © 549 55

Before adjust pls. pumnp(s) off

B) mbar | 1037 ™" | 1038
(9 mbar 1023 PO

Before adjust pls. pump(s) on

s 62 65

Fig. 66: Adjust pressure gauges and flow sensor

K1:PMA
K1:PMA

K1:PMA
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03/22/2023 13.04.37 |

This section shows the actual value and the set point of the pressure gauges and flow
sensor. By tapping on the set point values, the temperature, pressure or flow rate can be
adjusted. The actual values change to the new set points.

To set P-IN and P-OUT values for the barometric pressure correction,

Note the gas connections must be disconnected, and the analyzer must
be free of any gas flow.
Please be careful when changing these values. Make sure that you
Note enter the correct values. These values have a direct impact on the

measuring values and ranges.

For more information about the calibration of the analyzer, please go to page 65 chap-

ter 'Calibration'.

8.3.13 M6/S1 Help button

If you tap on the help button M6, a technical documentation opens.

With the zoom buttons at the bottom of the screen, you can display a whole page on the
screen and zoom in and out of the document.

To scroll through the technical document, please swipe vertically up and down.
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9 Mounting and installation

Wall-mount housing: Heavy devicel!
Risk of injury when handling heavy equipment.

CAUTION Do not lift, move or carry the device without help. A second person is
required to lift, move or carry the device.

9.1 General

The GenTwo® PMAT000V2.4 is enclosed in a 19"rack or in a wall-mount housing. This gas
analyzer is intended for use as a stationary device. The correct installation of the device
and proper sample gas conditioning guarantees a long life-time and a minimum of main-
tenance work. You can optimize the sample gas conditioning by mounting a cooler and
fine filter in line before the sample gas enters the analyzer.

The 19"-rack housing complies with ingress protection code IP20 (protected against solid
foreign bodies with a diameter > 12.5 mm, protected against access with a finger, no pro-
tection against water) and the wall-mounted housing complies with ingress protection
code IP54 (protected against dust in harmful quantities, complete protection against con-
tact, protection against splashing water on all sides).

If the analyzer is used outdoors, it must be protected against the weather in accordance
with the IP protection code of the housing. The climate conditions should be kept as con-
stant as possible.

Mount the GenTwo®PMA1000V24 in a vibration-free environment. If the environment is
not vibration-free, you will need to mount vibration control air springs to de-couple the
enclosure from the vibration source.

The analyzer should not be mounted close to a heat source. The normal operating posi-
tion for the instrument is the horizontal position. The sample gas needs to freely pass
through the air outlet of the analyzer without any special precautions.

Explosion hazard!
For general purpose areas ONLY. Don't use the

WARNING GenTwo® PMAT000V2.4 in hazardous areas or for the measurement of
explosive gases.

High Caution, risk of electric shock!
Voltage! Connect the mains cable to earth.
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9.2 Wall-mount housing: electrical connection

Wrong supply voltage can destroy the analyzer!
ATTENTION  When connecting the equipment, make sure that the supply voltage
is identical with the information provided on the product plate!

When installing power installations with nominal voltages up to
1000V, the requirements of VDE 0100 and its relevant standards and
@ Note regulations must be observed!

An easily accessible main switch with appropriate labeling must be
provided externally.

To connect toe mains power supply you need the following tools/cable:
® Socket wrenches sizes SW10 and SW7
® Small slotted screwdriver
B Phillips screwdriver
B Cable with 3 x 1.5 mm? wires (max. 2.5 mm?)
Please follow these steps to connect the power supply cable:

B Open the door of the analyzer. The key for the housing is included in the
delivery.

B Use the socket wrench size SW10 to remove the connection bolt in front of the
protective cover. Remove the protective cover of the signal terminals.

B |Loosen the PE wire at the front of the protective cover of the mains power
supply.

® Use the Phillips screwdriver to unscrew the two screws in front of the protecti-
ve cover of the mains power supply. Remove the protective cover.

B Feed the mains power supply cable through the designated cable gland (M20 x
pitch: 1.5) at the bottom of the device.

B The nominal size of the wire cross-section is 1.5 mm?, the maximum size of the
wire cross-section is 2.5 mm?. Connect the L and N wire with wire end sleeves.

B |oosen the 6K nut of the PE connection bolt with the socket wrench size SW7.
Connect the PE wire with the ring cable lug.

Connect the wires to the terminals as shown in the following figure.
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Fig. 67: Power supply connections inside wall-mount housing

i] Terminals for N and L E Ground connection
E Mains power supply without protective cover ﬂ Cable gland for mains power supply
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10 Starting-up and operating the analyzer

10.1 Preparations for start-up

Observe the generally accepted engineering standards, and all of your national and local

regulations before starting up the analyzer.

Ensure that the specified voltage displayed on the product label matches the available
supply voltage before connecting the device to the supply voltage.

Incorrect voltage may damage the device.

NOTICE The supply voltage must match the technical data displayed on the
product label.

High Danger from physical contact with electrical voltage! The mains cable

Voltage! must be earthed by the customer.

10.2 Start-up and operation

After turning the analyzer on, the device starts to warm-up. The yellow light indicates that
the device is not ready to operate yet. An accurate measurement during the warm-up

phase is not possible.

After the device has reached the operation temperature of the sensors inside, the start
screen with the measured values will be automatically displayed on the screen.

Online 42209 M251 @ 0@ =z .0 05/22/2023 14:08:36
K1: PMA
02
21 .09 Vol%
0.0 100.0

Online 0:00:44 M2/52 B @O =E=F o0 03/16/2023 16:05:16
807500 11 K1 PMA
(o)
@ oamm 2
e | 20.31vox
-
> oo warmup
" 8 i
measuring range 3 Lim1 Lim2
@ oa=m [EES ] [®) [»)
0.0 250 Vol

Fig. 68: Warm-up phase in M2/S1 and warm-up info on M2/52

The green indicator light on screen M1/S1 shows that the analyzer is ready to operate.
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Online 1:00:41 MZS1 @ 0@ =g .0 05/22/2023 10:47-08 online 1:0218 M252 900 =R .0 05/22/2023 10:48:45
K1: PMA - — ﬂ
0} ' 80 IIKI: PMA
20.99 va Ge=  20.99%;
- VO'% f 1028 mbar - Vol%

aEEm— O . come 7.358 ma (4-20)

0.0 100.0 L T
measuring range 4 Lim1 Lim2

Qj e O — [s) [

0.0 1000 Vi

Fig. 69: Analyzer is ready to operate

The measuring mode is interrupted while the parameter menu is
open.

Within M4/S2, the measuring operation of the analyzer is interrupted
when the following selection wheel functions are selected:

4 = Updates

7 =P config

8 = Date/Time
NOTICE B = Diagnosis

No measurement results are stored or displayed during this period.
Only in the setting screen “B = Diagnosis” the display returns to the
start screen M2/S1 after 30 minutes without input.

The analyzer is in operation mode when the screen symbol in the
status line flashes green. When the screen symbol is red or empty,
the analyzer's measuring operation is interrupted.
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10.3 Confirm system messages

In many applications, the analyzers run in 24/7 continuous operation and are not regularly
inspected on site. If an error message occurs during operation, e.g. due to a flow error, this
message is displayed on the M2/S2 screen (see on page 30 chapter 'Main display area' ).
In this case, the Info button lights up red and the message "Malfunction” flashes inside the
message field.

Tapping the Info button confirms that the message has been seen. After confirming the
“Malfunction’, the message turns into continuous light and disappears as soon as the
cause of the malfunction has been eliminated. If there is no confirmation and new fault
messages occur, they are only stored in the background and not displayed.

To inform the user, an information box can be activated which is displayed on the analyzer
after a defined number of unconfirmed messages has been reached. This number is cal-
culated as follows: 9 consecutive unconfirmed messages x number of available channels.
l.e. with a 4-channel multi-gas analyzer this information box only appears after 36 uncon-
firmed messages.

Tap on the “Please confirm” button in the information box to confirm the messages and
set the number of unconfirmed messages to zero (reset unconfirmed messages).

The display of the information box is activated in the system settings (see in chapter '8.3.11
M4/S2 - Settings menu/ parameters' on page 48) of the analyzer. The following settings
are possible:

® 0= No information appears. The number of unconfirmed messages can be
displayed in the screen M1/S2 under “More Info”. The CE value indicates the
number of unconfirmed messages. The status output of the analyzer continues
working with and without confirmation.

B 1 =The information box appears and must be confirmed. The last malfunction
message received to activate the information box sets the status output of the
analyzer to “ Malfunction “. It remains at “ Malfunction “ until the information box
is confirmed. Regardless of whether the messages have already been cleared or
not.

B 2 =The information box appears and can be confirmed. The status output of the
analyzer continues to work with and without confirmation.
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11 Calibration

11.1 General

Depending on the configuration, the GenTwo® PMA1000V2.4 is equipped with the Auto-
Cal automatic calibration function in addition to the manual calibration function ManucCal.
To perform a calibration, you need a test gas with a known gas concentration. During the
calibration of a sensor, the mA output which corresponds to the value of the gas concen-
tration in the applied test gas is displayed.

Hazardous

i [ i |
Gas! Caution, hazardous gas! Do not inhale!

11.2 M5/S1 Manual Calibration (ManuCal)

® Select your test gas and set calibration parameters

Start the manual calibration by selecting the test gas. Please choose between zero gas and
end gas.

Please don't forget to use the scroll bar and select “Zero gas” or “Span
gas”. An error message will open, when the test gas is not selected.

= A
online 23:20:51 M5/S1 @@ =z .48 03/22/2023 13:13:24
Confirm zero gas calibration
E\ with <Start>
B\ K1: PMA

== Bl $20.95 =

Note

E o 7.352 ma (4-20)
- 65
4
measuring rang. 4: (1) 0.00
Lo— = s Ls .". ImA/EI
1] 100.0 Vol% -5.00 5.

Fig. 70: Manual calibration (ManuCal)

[l Start button E Scroll bar to select test gas
B Measuring range of calibration in brackets E Message box

E Edit button E Test gas concentration
Calibration button M5 E Max. calibration range
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The measuring range in which the calibration is to be performed is shown in brackets next
to the current measuring range. In Fig. 75, the current measuring range is “4” and the mea-
suring range of the calibration is “1".

The test gas concentration, here “0.00”, is shown above the green arrow on the right hand-
side at the bottom of the screen. The green arrow is pointing at a calibration range of "-5.0
to +5.0 vol%". The value of the actual gas and the test gas concentration needs to be in this
predefined measuring range.

To adjust the calibration range or test gas concentration, please tap on the edit button.
The M4/S2 screen opens with the channel-specific parameter “3 = Calibration/Adjust-
ment”. Here you can enter the parameters of your test gas and change the calibration
range.

Online 23:14:41 M4/52 B @ =T -0 03/22/2023 13.07:14 [
Channel K1-Kx settings:

ﬁ 3= Calibration / Adjustment

’ pressure calibration offset P-in
P 0.000
K1

pressure calibration offset P-Out

K1 0.000
K1 ManuCal: zero gas [Vol%]
- 0,000
o

ManuCal: span gas [Vol%]
20.930

Holding time [s] of digital out 2, Cal.mode after calibration
1

ManuCal: MIN range zero gas [Vol%)

Fig. 71: Setting the channel-specific calibration parameters

Please set the values to meet your calibration requirements. After adjusting the parame-
ters, please tap on the Calibration button M5 to confirm your entries.

B Example of a manual calibration procedure with span gas

Online 2313:27 M5/S1 @@ E=F 07 030330600 [

Confirm span gas calibration
with <Start>

Zero gas

K1: PMA
Bpan gas
02
20.97 vorx
. o 17.422 ma 20
58 Wh

measuring rang. 3: (3) 20.93
RETETULNE | .‘rl wal
0.0 25.0 Vol% 19.00 24.00

Fig. 72: Manual calibration with span gas

Example: in “Fig. 72 Manual calibration with span gas” the test gas has a 20.93 vol% oxy-
gen concentration.

GenTwo® PMAT000V2.4 | 1.00.00 www.mc-techgroup.com 66



Embracing Challenge

Note

The concentration of the sample gas and the test gas must be within
the maximum calibration range.

If you change the test gas concentration, you must adjust the
maximum calibration range to the new test gas concentration. An
error message appears if the test gas used does not fit within the
maximum calibration range.

Please tap on the start button to initiate the manual calibration procedure.

This tap on the start button triggers the status relay R2, which is part of the 102 hardware
components (digital output port X32).

Online 23.16:59 M5/51 @@ Er =N 08/22/2023 13:09:32
r;ls. a|.'.~ply span gas,
| then confirm 1st Step
) Zero gas:
oo K1: PMA 0
20.97vo
0 - g Vol%
E [ 17.423 ma(4-20)
62  I/h
measuring range 3 20.93
0.0 25.0 Vol%: 19.00 24.00

Fig. 73: First step of the manual calibration procedure

The label on the start button changes to “1. Step” button. Observe the message in the
message box and connect the test gas lines manually.

Note

The test gas lines need to be manually connected and disconnected
to the analyzer for calibration.

Please tap on “1. Step” button to confirm that the test gas is correctly connected.

Online 23:18:00 M5/51 @@ E? -0 03/22/2023 13:10:32 [
r;ls. wait until reading is stable,
| then confirm 2nd Step
Zero gas
[ K1: PMA
Span gas 0
20.97 v
0 - g Vol%
E o 17.422 ma(4-20)
61 Ih
measuring range 3 20.93
AT La¥aal
0.0 25.0 Vol%: 19.00 24.00

Fig. 74: Second step of the manual calibration procedure
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The label on the start button changes to “2. Step” button. Now you have to wait until the
measured value is stabilized. When the measured value on the screen displays a stable
reading, please tap on the “2. Step” button. The label on the start button changes to “3.
Step” button.

Online 23.18:37 M5/51 @@ E? -0 03/22/2023 131109 |
| Save = Accept reading
confirm 3rd Step
Zero gas
ey K1: PMA o
20.93ve
- Vol%
E [ ) 17.397 ma (a-20)
61 Wh
measuring range 3 20.93
0.0 250 Vol 19.00 24.00

Fig. 75: Third step of the manual calibration procedure
Save the reading by tapping on the “3. Step” button.

The label on the start button changes to “Complete”.

Online 23:19:33 M5/51 @@ E=F 8 oszezoazizor [

Span gas calibration completed
leave calibration

or choose zero gas

or select next sensor

K1: PMA

20.93 v

E - 17.397 ma@am
65 I/h

Zero gas

Span gas

measuring range 3 20,93

0.0 250  Vel%t 19.00 24.00

Fig. 76: End of the manual calibration procedure

To continue the manual calibration procedure with another test gas,
Note please scrqll to "Zero gas” or “Span gas”.

Manual calibration with “Zero gas” or “Span gas” can be repeated at

any time.

With confirmation of “Complete” the status relay R2 is reset to |02 (relay output connection
X32), i.e. the signal calibration mode is cancelled.

After you tap on the “Complete” button the display immediately goes back to the start
screen. Alternatively, the calibration can be continued with another test gas. Please use the
selection wheel to do this. Repeating with zero or end gas can take place at any time.
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Online 1:06:15 M3/S1T @ = . a 05/22/2023 10:52:42 | N
- auawﬁngvaluu 05/22/202310:00 - 10:52

J |

.. 8 E B E E E : .
Month Day Hour  ki: o, (

1025
TE350
LLEL]

=

1010
1048
1650
TO5%

Apr 21 09:00 Vol%
[ May 22 10:00 i (
Jun 23 11:00 L
Select month, day and hour ﬁ
and activate re-load botton!

Fig. 77: Data logger screen with calibration symbols

Calibration procedures are shown in the data logger M3/S1 screen. The green symbols

indicate successfully completed calibrations, and red symbols failed calibration
procedures.

B Termination of a manual calibration procedure

Online 5:4221 M5/S1 @@ =z .0 05/22/2023 15:28:48

Select Calibrate restart
| Zero gas of span gas

Then press button <Start>

_____ K1: PMA o
£ 20.94V¢2:I%
E - 7.351 m@)
59 Uh
measuring range 4 -
O
0.0 100.0

Fig. 78: A terminated manual calibration procedure

A manual calibration procedure can be terminated before the measured values are con-
firmed and saved. To terminate the procedure, please scroll to the *------- "line. The label on

the green button changes to “Abort”. Tap on the “Abort” button and the screen changes
to the M2/S1 section.

You can also exit the calibration menu by tapping on another menu item. All terminated
calibration processes are recorded in the event list M2/S3. An event list is shown in this
manual on page 36 in Fig. 35.
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B Errors during manual calibration procedure

Online 5:44:04 M5/S1 @@ Ef -0 05/22/2023 15:30:31
Error 1 zero gas calibration
Zerogas measured value not in sector
Pls. check!
K1: PMA

20.95vi

» cume mA (4-20) >>>

measuring range 1

Fig. 79: Manual calibration error

0.00

Los%asl

50 Volx -500 5.00

An error occurs during the manual calibration procedure, when the test gas has the wrong
gas concentration or the actual value does not fit into the predefined measuring range of
the gas concentration (calibration range limits).

The label on the green button changes to “Error” and the manual calibration procedure

can not be completed.

In the example above, ambient air was used for the calibration procedure. The calibration
range was predefined from -5.0 to +5.0 vol%. The oxygen concentration in ambient air
does not fit into this predefined calibration range. The calibration procedure could not be

completed.

Online 30612 M3/51 @

[ =8 ] 04/17/2023 12:3553 |

m Measuring values 04/17/2023 12:00 - 12:34

Select month, day and hour
and activate re-load botton!

13:00

E E E | B % E E E E B
e NN ER E R e

Month Day Hour k1- 0, ’

Mar 16 11:00 Vol%

Fig. 80: Datalogger screen with red calibration symbol

The data logger shows the failed calibration attempt with a red symbol. Tapping the red
calibration symbol makes the screen in Fig. 81 appear.
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Fig. 81: Screen showing details about a single calibration procedure

A screen with detailed information about the failed calibration procedure opens. In this
example it says that the measured value is too high. The measuring range needs to be
adjusted to include the measured value.

Manual calibration with “Zero gas” or “Span gas” can be repeated at

Note any time.

11.3 Automatic Calibration (AutoCal)

In addition to the manuall calibration (ManuCal) an automatic calibration (AutoCal) feature
is available for single and multi channel multigas analyzers starting from software version
2.24. Follow these steps for automatic calibration. The numbers refer to 'Fig. 81 Screen
showing details about a single calibration procedure”:

® [ Activate AutoCal on the M4/S2 System Settings page. Enter the number of
the selected channel for activation.

Online 22.00:54 Ma/sz2 B @ | — & | 03/22/2023 11:53:27"
System settings:
Language/ag: 11=D, 22=GB, 33=F, 44=1, _, 132=USA Y-

132
AutaCal: active 0=no, 1...10=yes, for the nominated channel kx
‘ 2

\ AutoCal: 1=zero gas, 2=span gas. 3=zerc#span gas
1

A AutoCal: Startat hour 110 23 (0 = inactive) -
o

AutaCal: Interval in n Minutes (5,60,99999) ‘

&0

AutaCal; Dwell time [s] HSS2 Zero gas
. 60

[/

Fig. 82: Activating AutoCal and entering parameters

i] Activating AutoCal procedure E Choose zero or span gas or both
B Enter starting time for AutoCal procedure ﬂ Select interval of the AutoCal procedure
E Enter holding time of the solenoid valves
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E: Select the calibration gas. Zero gas (AutoZero calibration), span gas or span
gas and zero gas.

m El Select the starting hour of the first AutoCal interval, e.g. 11:00 a.m. of the
currently running or upcoming day.

m [ Select the time between two AutoCal intervals, e.g. an automatic calibration
should be performed every 24 hours. The automatic calibration always starts at

the starting hour defined in El.

m [: Set the holding time of the solenoid valves. By delaying the switching of the
solenoid valves, gas paths of different lengths are compensated.

Due to the holding time of the solenoid valves, gas running times
through supply lines of different lengths can be compensated. This
ensures that the gases required for correct flow actually reach the
sensor that is being calibrated.

Note

Note for AutoCal intervals with n > 24 hours

Select any hour with the start hour (in the example: start at hour n
= 11). You can choose between n =1 to 23. The AutoCal interval is
set to 168 hours in the example.

If you switch the analyzer off and then back on again on another

Current day of the week: Friday Starting atn =11 hours

O O

Current time: 10:00 a.m. Selected Start time: 11 a.m. on Friday
Waiting time until AutoCal starts: 1 hour

day of the week (Tuesday in the example), the start and interval
CAUTION times are adjusted to the current time and current day of the week.

Restarting the analyzer, After restart:
current day of the week: Tuesday starting atn =11 hours

O

Current switch-on time: 11:35 p.m. Start time: 11 a.m. on Wednesday,
waiting time until AutoCal starts: 11 hours 25 minutes

The AutoCal interval restarts, previous values are discarded. The
automatic calibrations that belong to the AutoCal interval n=168
hours are performed at 11:00.

This applies as long as the analyzer is not restarted.

The digital output card “IOAC 0" is necessary for switching the AutoCal solenoid valves. In
the diagnostics diagram M4/S1 (see also on page 55 chapter 'B = Diagnosis' ), a black
symbol box represents the digital output card “IOAC 0".
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Tapping the symbol box opens a switch field on the left side. This switch field can be used
to test the switching outputs DO 1, 2, 3 (DO 4 is not used) and the relays R1, R2.

Online 5:28:43 M4/51 & a ail 05/22/2023 15:15:11

& B
=

Fig. 83: Diagnostic diagram: Opening the output card “IOAC 0”

Online 22:20:32 Ma/s1 @ =z A 03/22/2023 12:13:05

D01 @

DO2 @& E

D03 @&

D04 @& ﬂ
R1 @&

Rz @&
mA 0

Fig. 84: Diagnostic diagram: Opened output card

11.3.1 AutoCal for external mounting of the solenoid valves

Usually, solenoid valves that are not part of the analyzer are used for switching between
sample and test gas and for connecting zero and span gas. These solenoid valves are con-
trolled by the switching outputs of the analyzer.

When connecting the solenoid valves, observe the marking of the corresponding
sockets.
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H H
H ox | x26: Autecal
i Vor: s/t o
i —i]
H to Yo oz [~ e 250V ACS3 A cesistive load
1 - i, 30V DC/3 A resistive losd
Zero gas Span gas ! Vot —] " R

: to ¥l
! =

Y1 Y2 E -~ 04: not assigned |-
}
1
| !
i H
H H
H
H

Yo '
H

Sample gas H
° H wi Sensor
!
Exhaust gas 'owi1z Kx

+
1

External installation : Analyzer i
3 1
L T ————— |

Fig. 85: AutoCal extern. valves: zero and span gas via gas cylinder

' !
H H
. « | 26 AutoCal A
H
L ta 0 VoL 5T H
H H
H 1
H
' i Vo Ty ~ man 350V AL/ A cesistive load H
v ' mae, 30V DE/D A resitive kaad H
ro gas H ta¥2 /03: Span '
H .
H i
Y1 i 1/04: not assigned "
H
H 1
H 1
H X31: Status !
H max. 250V AC/3 Aresistiveload |
H topuan oR e - max, 30V DC/3 A resistive load !
' i
i H
H 1
H .
Sample gas Lowi Bt :
T H
H 1
H 1
Exh‘aust gas PowWi2 K1 i
v H
H
H
i H
: "
H
External installation i Oxygen Analyzer i

| ERREE e e e et e S e e e

Fig. 86: AutoCal ext. valves: span gas via filter and pump, zero gas via gas cylinder

Solenoid valves, suction filter and pump (if applicable) are mounted outside the analyzer.
Y1 and Y2 are used to supply test gases.
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11.3.2 Example: AutoZero with zero gas (N,)

Zero gas

Sample gas

Exhaust-/
Sample gas

Separate
Exhaust gas
(Y8 Option}

w21
Y0
Y7 [—
I:> Wil o) : Sensor
(Y8)
: W12 5 Kx
=
w22
——

i Analyzer

Fig. 87: AutoZero with gas cylinder for zero gas (N,)

A compressed gas, 9. N, cylinder gas, is used as zero gas. Solenoid valve Y7 connects the
process gas input and output during calibration, YO is used to supply zero gas.

Note

In all cases of test gas application, care must be taken to ensure that
no under- or overpressure builds up in the process gas flow during
calibration, which could possibly lead to a pressure surge after
switching back Y7 and damage sensitive components of the analyzer.

Test gases must always be fed in at a suitable minimum inlet pressure
and the permissible flow range of approx. 25 to max. 60 NI/h must be
set and monitored using a needle valve and flow meter.

In menu M5/S1, the AutoCal procedure for the device channel nominated for auto-calibra-
tion can be triggered manually on the analyzer, provided an AutoCal interval has not alrea-

dy been activated at that moment for the set times.
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E\Online 50536 M5/S1 @@ =0 05/22/2023 14:5203 |
: Select Calibrate restart
Zero gas of span gas
E\ Then press button <Start>
N K1: PMA
0,
Zero gas 20.95\’0'%
) 7.352 ma (4-20)
¥ 59 Uh 18
measuri é
ng range 4
0.0 100.0 Vol%
Fig. 88: AutoCal-Start without setting an AutoCal interval
ﬂ Start button E Select calibration type

To do this, set selection wheel E} to the nominated device channel, set selection wheel P
to AutoCal and then tap on the Start button [. All valves for switching between sample
and test gas(es) switch identically to the predefined time-controlled sequence..

When the zero point or span value is checked manually, the associa-

Note ted solenoid valves switch.
If no valves are connected, the user must ensure that the correct test
Note gas is supplied manually and fed via the correct gas inlet, usually via

gas inlet W11.

The AutoCal function is not available for non-nominated device channels, marked with

11.3.3 Setting the mA behaviour during calibration

For better integration of the GenTwo® PMA1000V2.4 into external control processes, the
behaviour of the mA outputs during a calibration process can be set for all instrument
channels.

Three settings of the mA behaviour during calibration can be selected. The mA output
follows the concentration of the applied test gases (setting 0), a previously defined substi-
tute mA value is connected to the output socket (setting 1) or the last mA value before
calibration is frozen and permanently displayed (settings 2, 3 and 4).

Select the following settings in the ,Configuration mA during calibration” parameter:

® 0 =no change, mA value is displayed according to the applied gas concentra-
tions and selected measuring ranges, as shown in the measuring mode
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B 1 =the value stored in the parameter ,Substitute value mA during calibration”
is displayed. A separate value can be defined for each device channel.

B 2 = Freezing and displaying the last mA value - only applies to manual
calibration

® 3 = Freezing and displaying the last mA value - only applies to automatic
calibration

® 4 = Freezing and displaying the last mA value - applies to manual or automatic
calibration

OnlineA 3:24:06 My/s2 B @ =z .40 04/17/2023 12:53:47 |
Channel K1-Kx settings:

i 3= Calibration / Adjustment

pressure calibration offset P-in

0.000
AL pressure calibration offset P-Out
o 0,000
K1 Function of mA output during Calibration o
0=mA follows sample and cal gas concentration 3
o 1=surrogate value active (Pls. define before!)

2=last mA value frozen before ManuCal starts

3=last mA value frozen before AutoCal stans

4=last mA value frozen before ManuCal or AutoCal starts
2

mA outpul surrogate value
0.000

Fig. 89: mA setting: Page M4/S2, 3=Calibration/Adjustment

11.3.4 Parameter settings for automatic calibration

Analog to the parameters that apply for manual calibration (ManuCal), the concentration
values and permissible ranges for zero and span gas are entered in the parameters inten-
ded for automatic calibration (AutoCal).

Online 22:00:54 M4/S2 @ @ =8 S s 03/22/2023 11:5327 |
System settings:

Languagefflag: 11=D, 22=GB, 33=F, 44=1, ., 132=LUSA
13z

Autacal: active 0=no, 1...10=yes, for the nominated channel Kx
2

AutoCal: 1=zero gas, 2=span gas, 3=zero+span gas
1

AutoCal: Start at hour 110 23 (0 = inactive) 12
0 ]

AutaCal: Interval in n Minutes (5,60,99999)
60

AutoCal: Dwell time [s] HS52 Zero gas
60

Fig. 90: Parameter settings for AutoCal

AutoCal: Messbereich Nr. bei Nullgas
4

AutoCal: Messhereich Nr. bei Endgas
1

Fig. 91: Parameter settings for AutoCal: section
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11.4 Adjust pressure gauges and flow sensor

Pressure gauges and the flow sensor can be adjusted in the M5/S2 section. You can reach
this section by tapping on the Calibration button and swiping left.

While this screen is open, the analyzer is still in operating mode.

Online 23:12.04 M5/52 @@ EY -0 03/22/2023 13:0437 |
Adjust pressure gauges and flow sensor

\ actual value: / setpoint: \

=] | 54.9 55 K -Pua

Before adjust pl$. pump(s) off

O mbar 1037 7| 1038
@ mbar 1023 7

Before adjust pls. pdmp(s) on ﬂ

sl w62 )\ 65

[ /]

Fig. 92: Adjust pressure gauges and flow sensor

[lActual values E Temperature in °C
B Pressure P-IN and P-OUT in mbar E Flow rate in I/h
E Channel scroll bar E Set point values

By tapping on the set point values, the temperature, pressure or flow rate can be adjusted.
The actual values change to the new set points.

Please note, that in some configurations the temperature is fixed and

Note cannot be changed.

If there is no gas present in the analyzer, the pressure sensors P-IN and P-OUT can be cali-
brated using the barometric pressure. The pressure entered in the field for the set point
value, in mbar, is used for both pressure sensors.

The pressure sensors should be calibrated occasionally. To calibrate the pressure sensors,
please remove all gas lines from the analyzer. The removing of the gas lines makes sure
that there is no gas flow during the sensor calibration. The pressure sensors will adapt to
the atmospheric pressure. Please use a pressure measuring device to determine the cur-
rent barometric pressure. Enter this value in the “Set point” field of M5/S2.

The pressure sensors are now calibrated and the gas lines need to be connected to the
analyzer again.
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If you change the P-IN set point and don't disconnect the gas
connections, both P-IN and P-OUT will accept the same value. In this
case the gas flow rate is set to zero and the flow measurement after
this change will not reflect the true flow value.

Note

The sample gas flow can be adjusted, when a preset gas flow is present. The correction
factor for the flow rate can also be changed in the channel specific settings list (see page
46 'Fig. 48 Channel-specific settings list))

After leaving the section M5/S2, the set points will adopt the actual values shown on the
screen. If you open this section again, the actual values and the set points will have the
same values.

11.5 Cross-sensitivity of coexisting gases

11.5.1 Cross-sensitivity of oxygen sensor (PMA2)

Oxygen is a paramagnetic gas, which means that oxygen molecules are attracted into a
strong magnetic field. This paramagnetic susceptibility distinguishes oxygen from most
other gases.

The PMC (paramagnetic measuring cell) uses this paramagnetic characteristic to measure
the concentration of oxygen in a gas mixture.

Here are two examples of coexisting gases which have an effect on the accuracy of the
oxygen concentration measurement.

® Example 1

To determine the residual oxygen content in a 100 % carbon dioxide (CO,) inert gas atmo-
sphere at 20 °C [+68 °F],the values of the cross-sensitivities can be taken from the table at
the end of this chapter. A value of -0.27 can be read there for the cross-sensitivities of CO,
at 20 °C [+68 °F]. This means that when calibrating with nitrogen, the zero point must be
set to +0.27 % to compensate for the display misalignment.

This is an example for a gas composition with CO,and O, only. To eliminate the cross-sen-
sitivity effects, we can simply use CO, instead of N, for the zero point adjustment.

B Example 2:

To determine the oxygen content of a gas mixture at +20 °C [+68 °F], please take a look at
the following values from the table.

(&¥], [ (Ethane) 1 vol%
02 5 vol%

40 vol%
N2 54 vol%
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N, will be used for the zero point adjustment. The cross-sensitivity values from the table
are referring to 100 vol% of the corresponding gases.

Therefore, a volume conversion to the actual volume concentration must be made.

In general the following formula is applicable:

o value given in the table x volume concentration
actual. cross-sensitivity = (Vol.-%)

100

Fig. 93: Formula to calculate the effects of coexisting gases

The adjusted concentration values of the gas mixture components have the following
values:

(&1, (3] (Ethane) - 0.0045 vol%
CO2 -0.1134 vol%
N2 0.0000 vol%

The value of the sum of the cross-sensitivities is -0.1179 vol%. This value is needed to adjust
the zero point. The zero point needs to be set to +0.1179 vol%.

Here, neglecting the cross-sensitivities would mean a relative error of approx. 2 %.

The cross-sensitivity values from the table are referring to 100 vol% of

Note the corresponding gas at 420 °C [+68 °F] and +50 °C [+122 °F].

The following table shows the cross-sensitivity of the most important gases at 420 °C
[+68 °F] and +50 °C [+122 °F]. All values are corresponding to a zero gas calibration of
100 vol% N, and a span gas calibration of 100 vol% O,. The deviations apply in each case
to 100 vol% of the corresponding gas.

(Gas =~ |Chemicalformula |+20°C[+68°F]  |+50°C[+122°F]
| Crosssemsitivityvalues

Argon Ar -0.23 -0.25
Acetylene CH, -0.26 -0.28
Acetone CHO -0.63 -0.69
Acetaldehyde CH,0 -0.31 -0.34
Ammonia NH, -017 -0.19
Benzene CH, -1.24 -1.34
Bromine Br, - 178 -197
Butadiene CH, -0.85 -093
Methyl propene CH, -094 -1.06
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(Gas  |[Chemicalformula |+20°C[+68°F]  |+50°C[+122°F]
| [Crosssensitivityvalues

n-Butane CH, -1.10 -1.22
Chlorine d, -0.83 -091
Hydrogen chloride ~ HCL -0.31 -034
Nitrous oxide N.,O -0.20 -022
Diacetylene (CHA), -1.09 -1.20
Ethane CH, -043 -047
Ethylene oxide CH,0, -0.54 -0.60
Ethylene CH, -0.20 -0.22
Ethylene glycol (CH,OH), -0.78 -0.88
Ethylbenzene CH, -1.89 -2.08
Hydrogen fluoride HF +0.12 +0.14
Furan CH,0 -0.90 -099
Helium He +0.29 +0.32
n-Hexane CH, - 178 -197
Krypton Kr -049 -0.54
Carbon monoxide co -0.06 -0.07
Carbon dioxide o, -0.27 -0.29
Methane CH, -0.16 -0.17
Methylene chloride  CH,Cl, - 1.00 -1.10
Neon Ne +0.16 +0.17
n-Octane CH,g -245 -2.70
Phenol CH.O -140 - 154
Propane CH, -0.77 -0.85
Propylene CH, -0.57 -0.62
Propylene oxide CHO -090 -1.00
Propylene chloride  CHCl -142 -144
Monosilane SiH, -0.24 -0.27
Styrene CHy -1.63 -1.80
Nitrogen N, 0.00 0.00
Nitrogen oxide NO +42.70 +43.00
Nitrogen dioxide NO, +5.00 +16.00
Oxygen 0, +100.00 +100.00
Sulphur dioxide SO, -0.18 -0.20
Sulphur fluoride SF, - 098 - 1.05
Hydrogen sulphide ~ H.S -041 -043
Toluene CH, -1.57 -173
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(Gas  |[Chemicalformula |+20°C[+68°F]  |+50°C[+122°F]
| [Crosssensitivityvalues

Vinyl chloride CH.d -0.68 -0.74
Vinyl fluoride CH,F -049 -054
Water (steam) H,O -0.03 -0.03
Hydrogen H, +0.23 +0.26
Xenon Xe -095 - 1.02
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12 Service and maintenance

Before starting any service or maintenance work, please make sure that any work
done on the analyzer is in compliance with all relevant regulations and standards.

Qualified Service and maintenance work should be carried out by M&C or your
personnel authorized M&C distributor only.
High Disconnect power supply before opening the device for access.
Voltage! Make sure that all external power supplies are disconnected.

Rack version mains supply cord with inadequate ratings.

Fire hazard.
WARNING

Only use mains supply cord with 3 x 1.5 mm? wires and 3-pin IEC
plug on one side and a Schuko plug on the other side.

Make sure to follow the proper precautions by working on unplugged or low-voltage de-
vices. Unplugged devices need to be properly grounded to prevent damage to internal
electronics from electrostatic discharges (ESD).

® In case of an error, please check if the conditioning of the sample gas, before
the gas enters the analyzer, is in good working condition.

B Make sure that there are no leaks in the sample gas lines. Check all gas fittings
if they are connected correctly.

® To ensure a long analyzer lifetime and accurate operation use only original
spare parts and consumables from M&C.

12.1 Cleaning and decontamination

Aggressive sample gas possible!
Media residues in tubing!

WARNING Chemical burns caused by aggressive media possible!
Wear protective clothing and glasses!
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When sending the device to M&C customer service for repair, please

indicate the gas composition of the gas measured.

For this purpose, use the form on our homepage at https./www.
Note mc-techgroup.com/en/service-support/return-of-products.

Before shipping the analyzer, remove hazardous or aggressive
contaminations from all parts of the device!

12.2 Recommended maintenance work

The routine maintenance work is only limited to monitoring the zero point or limit point,
and if necessary, calibrating these values.

The intervals between servicing are dependent on the process and system conditions in
your facility.

The facility QA/QC plan should address the frequency for maintenance and should be
updated based on your operations and analyzer functionality.
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13 Options and spare parts list

Options for Viton® gas path
fype  [Descripton __[partNo. |

GenX AutoZero basic AutoZero base module AZF1 for automatic zero 08A2991

module AZF1 VI calibration, for integration into gas paths with

Viton® tubing
GenX valve Y8 with cal.  Additional 3/2-way valve Y8 to upgrade the 08A2994
gas OUT for AZF1 AutoZero base module AZF1 incl. separate outlet

for the calibration gas
GenX zero gas pump SG57L zero gas pump to upgrade the AutoZero 08A2995

SG57L for AZF1 base module AZF1. The pump is used to convey

ambient air as zero gas
GenX front filter FPF+ Front filter FPF+ to hold 70-mm filter elements 08A2950
GenX FM40 front Flow meter type FM-40/70 for front-panel mount-  08A2940

ing with needle valve, measuring range: 7-70 NI/h,
medium: air, connection: DN 4/6, material: PVDF,

Viton®, glass
GenX interface forext.  Digital output card for controlling an external 08A2990
AutoCal calibration device with three potential-free

changeover contacts (1x sample/test gas, 1x zero
gas, 1x span gas), max. 3 A at 250 V AC or 3 A at
30V DC

Options for Viton® gas path: Filter elements for front filter FPF+

F-2T Filter element type F-2T, length: 75 mm, material: PTFE, pore 90F0002
size: 2 um

F-20T Filter element type F-20T, length: 75 mm, material: PTFE, pore 90F0004
size: 20 um

F-50T Filter element type F-50T, length: 75 mm, material: PTFE, pore 90F0003
size: 50 um

F-3G Filter element type F-3G, length: 75 mm, material: glass, pore 90F0005
Size: 3 um

F-2GF Filter element type F-2GF, length: 75 mm, material: glass fiber, 90F0011

pore size: 2 um, packs of 25 pieces

F-0,1GF Filter element type F-0,1GF, length: 64 mm, material: glass fiber, 90F0016
pore size: 0.1 um, 2 x adapter rings Part-No. 9350050 are
needed to mount the filter element

F-0,05SIC  Filter element type F-0,05SIC, length: 75 mm, material: ceramic, 90F0550
pore size: 0.05 um.

F-2K Filter element type F-2K, length: 75 mm, material: ceramic, pore ~ 90F0006
Size: 2 um

F-20K Filter element type F-20K, length: 75 mm, material: ceramic, 90F0007
pore size: 20 ym

F-3SS Filter element type F-3SS. length: 75 mm, material: SS 316L, 90F0008

pore size: 3 um

85 GenTwo® PMAT000V24 | 1.00.00 www.mc-techgroup.com



Embracing Challenge

Options for Viton® gas path: Filter elements for front filter FPF+

| Type _[Description ________________________|PartNo.|

F-20SS Filter element type F-20SS. length: 75 mm, material: SS 316L, 90F0010
pore size: 20 ym

FW-1 Filter wool holder element FW-1 for universal filters, without 90F0115
filling, material: SS 316Ti

FW-2 Filter wool holder element FW-2 for universal filters, without 90F0117
filling, material: PVDF
Special glass wool, resistant to high temperature for filter wool 9352083

holder element FW. Content: 1000 g

Adapter ring for filter element F-0,1GF and F-2GF. material: PTFE 9350050
(1 piece)

Options for stainless steel gas path
Type _[Descripon _________________|PartNo._|

GenX AutoZero basic AutoZero base module AZF1 for automatic zero 08A2993

module AZF1 SS* calibration, for integration into gas paths with

stainless steel tubing
GenX valve Y8 with cal.  Additional 3/2-way valve Y8 to upgrade the 08A2994
gas OUT for AZF1 AutoZero base module AZF1 incl. separate outlet

for the calibration gas
GenX zero gas pump SG57L zero gas pump to upgrade the AutoZero 08A2995

SG57L for AZF1 base module AZF1. The pump is used to convey

ambient air as zero gas
GenX interface for ext.  Digital output card for controlling an external 08A2990
AutoCal calibration device with three potential-free

changeover contacts (1x sample/test gas, 1x zero
gas, 1x span gas), max. 3 Aat 250 VACor 3 A at
30V DC

* Contains O-rings made of FKM

Options for 19“ rack housing: Telescopic slides

US-version: Set of Allows the analyzer enclosure to be completely exten- 98A2500
telescopic slides  ded from the 19" rack. Kit for retrofitting to enclosure
for 19"-Rack and rack. Telescopic slide type: GeneralDevices
(G300-5-124
Incl. mounting adapter and mounting material
European-versi-  Allows the analyzer enclosure to be completely exten- 98A2550
on: Set of ded from the 19" rack. Kit for retrofitting to enclosure
telescopic slides  and rack. Telescopic slide type: Rittal RP 3659180  Incl.
for 19"-Rack mounting adapter and mounting material
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The replacement interval for spare parts and consumables depends on the specific oper-
ating condition of the analyzer.

The productlabelwiththeserialnumberislocated onthe backofthe GenTwo® PMAT000 V2 4.
Please refer to this serial number if you need to order spare parts or consumables.

Spare parts: Fuses _
Type ___[Descripon ________________[PartNo. |

Fuse TR5 50mA T Type TR5, current 50 mA, Protection type: time S10012

LFC delay

Fuse TR5 200mA T Type TR5, current 200 mA, Protection type: time S10009
delay

Fuse TR5 500mA T Type TR5, current 500 mA, Protection type: time S10015
delay

Fuse TR5 1A T Type TR5, current 1 A, Protection type: time delay S10011

Fuse TR52AT Type TR5, current 2 A, Protection type: time delay S10021

Spare parts for 19“ rack housing _
fype  [Description __________________|partNo.__

Device feet (rubber)  Set with 4 pieces of device feet (rubber) MMO0090
Mounting bracket Mounting bracket GH4G2.2/08
Handle for Handle for 19"-mounting bracket GH4SCCGS/10
19"-mounting

bracket

87 GenTwo® PMAT000V2.4 | 1.00.00 www.mc-techgroup.com



Viee

Embracing Challenge

14 Appendix

14.1 Trouble shooting

For easy access to information, please look at the technical documentation in section M6/

S1. You will reach this screen by tapping on the Help button.

Do you need

help?

Please contact M&C, if you need help with trouble shooting!

14.2 AK protocol

This communication protocol is an excerpt from the document "GenTwo® AK Protocol

Description", Version 1.00.00, software version 1.00.010.

The AK protocol description is available as a separate document.

Note

E Embracing Challenge

3 AKProtocol via TCP-P

Tha Q2 analyzer is a AK Protocol server. The AK Frotocol dient has to set up a connectian
to the device on its IP address and port. Currertly, only one connection is possible at a
time

IP acidress: 17220302 (is always active)

Port: 2200

Standard [P address is 172.20.20 2 and the standard pert is 2200

Nota The chargeable APP IP addiess is then to be used Port remaing 2200

The AR protocol wia TCP-IP raguires a functioning netwaork
conrection

3.1 AK Protocol implementation

Qualified Implermertation should only be caried out by persornnel specially
personnal traired for this purposs.

The AK profocol originates fromtimes of the R5232 and its content is ASCll-encoded. The-

refore, all characters between an STX and ETX are always to be evaluated as A5CI @:20h
7ahy

The implementation of the AK protocol was carried out in accordance with the following
spedification

akprotocol _for_ndir_1_1_700 pdf:

AK-Protocol

CAI - NDIR-Analyzer

Version 1.7 01.10.2004
Program Version: 3Main mpa 1,025

Fg 1. Theprotocolis based on this spedification

5 AR Protocs| | 10000 W me-techgroupcom
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3.2 Protocol Legend

Abbreviation Description

'K’ + channel number of the HMI display (K1..K9)
ff float measuring value (eg.: concentration)

E Error code

"= No error

' = Syntax error, e.g.: received message not complete

‘N’ = Not included, eg. received request is not (yet) included in the
MI software.

s Status individual bits: 0’ or ‘1’

S32 Status 32 bit:'0"or '’

STX Start identifier of a data record {0x02h) *Start of text”

ETX End identifier of 2 data record (0x03h) “End of text”

SPACE Separating identifier of a data record (0x20h) “Space = Separator”

between data blocks and control characters
HM is AK protocol server and replies to requests from the PC
PC/Remote software  is AK protocol client and initiator of the protocol

3.3 General setup: Data Record/Request from PC (Initiator)

Byte [ Description Value
(HexCode)

1 STX 0x02 Start identifier
2 SPACE 0x20 Separator
3 Function Code 1 O0xXX AK function code, eg.: ASTZ always
4 L RETa et 2 000X consists of 4 ASCIl codes
5 Function Code 3 O0xXX Between:'A’and 7'
6 Function Code 4 OxxXX
7 SPACE 0x20 Separator
8 K 0x4B. 'K for channel
9 X 0x31 - 039 Indicates the HMI channel no. “Kx’
which data are to be read by the
HMI
10 SPACE 0x20 Separator
D AK functional parameter
- a Length is variable
. t For most requests, further parame-
» ® ters do not apply, therefore these
data remain “empty”
n
n-1 SPACE 0x20 Separator in front of the end of text
n ETX 0x03 End identifier
AK Protocol | 10000 wwwimc-techgioup.com 6
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3.4 General setup: Response Data Record of the HMI

Value
(HexCode)

Start identifier

2 Separator
3 Function Code 1 OxXX HMI response on the AK function code. N
4 Flnction code 2| [oeck M,kmwwm consists of 4 ASCll codes between: ‘A
5 Function Code 3 OxXX
6 Function Code 4 OxXX
7 SPACE 0x20 Separator
Error status Error status:
0x30 ‘D'is no error
0x53 'S’ = Syntax error
Ox4E ‘N'= Not included
8 SPACE 0x20 Separator
9 K 0x4B ‘K for channel
10 x 0x31 - 0x39 Ix_é response of the requested channel no.
®
n SPACE 0x20 Separator
D HIMI response data
a Length is variable
t Can be a status of a measuring value or ..
@
n
n-1 SPACE 0x20 Separator before end of text
ETX Ox03 ndicator forend

3.5 Protocol Error Descriptions

E Description

Error status Error status:
0x30 ‘0'is no error
0x53 'S' = Syntax error
04k N = Not included
7 AK Protocol | 100,00 wwwmc-techgroup.com
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3.6 Function Codes: HMI Measuring value of the Concentration of Kx

PC Command HMI Reply Description

AKONKI = Measuring value request of concentration as
float from K1

G AKONOKI 2056

3.7 Function Codes: HMI Status Information from Kx

PC HMI Reply Description
Command

ASTZKI = Status request
from K1

<G ASTZO K 11 10110011001000000010000000000000

4 532:5tatus in-
formation in bits?

55: Status settings in

3.71 KxStatus settings in bits

PC HMI Reply Description
Command

ASTZKI = Status request
from K1
¢ ASTZOKI 11 10110011001000000010000000000000
| ss: Status settings in
bits”
To foot note 1):
There are 2 general bits ss that specify the HMI channel x:
Bit 0: Sensor Kx isactive (,0' = no, I' = active)
Note This bit tells whether the sensor Kx on the HMI s active or not,
wwwmc-techgroup.com 8
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Bit 1: Kx concentration: unit in Vol -%/ppm {1'=vol%, 2" = ppm)

If no previous ASTZ request tzkes place, then the unit of concentra-
Note -
tion is undefined.

3.7.2 KxStatus information in 32 bits

PC HMI Reply Description
Command

ASTZKI = Status request
from K1

<& ASTZ 0K 11 10110011001000000010000000000000

[ 532: Status in-
formation in bits3

To foct note 2):

0 Kx ready for measuring (0 = not ready [false], 1 = ready [true])
1 Kx Collective Status (0= o0k, no error, 1 =any error)
2 1/O Relais R1 (0 =off, 1 = on) for safety first
3 1/O Relais R2 (0= off, 1 = on) for calibration
4 1/ HighSideSwitch 1 0= off, 1 =on) for measuring range 2
5 1/0-HighSideSwitch 2 (0=off, 1 = on) for measuring range 3
6 1/O-HighSideSwitch 3 (0 =0off, 1 = on) for operational limit Lim1
7 1/0-HighSideSwitch 4 (0=off, 1 = on) for operational limit Lim2
8 Error: Temperature ©0=no, 1 =yes)
9 Error: Pressure {0=no, 1 =yes)
10 Error: Flow ©=no,1=yes)
1 Not in use Reserve (bits 11 to 15)
2
13
14
15
16 measuring range 1 0 =no, 1 =yes) selected measuring range 1
17 measuring range 2 0 =no, 1 =yes) selected measuring range 2
18 measuring range 3 {0 =no,1 =yes)selected measuring range 3
1E] measuring range 4 (0= no, 1 =yes) selected measuring range 4
20bis31  Notinuse Reserve (bits 20 to 31)
9 AK Protocol | 100.00 wwwmc-techgroup.com
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14.3 Modbus protocol

This communication protocol is an excerpt from the document "GenTwo® Modbus Proto-
col Description with Applications", Version 1.00.00, software version 2.00.100.

The Modbus protocol description with applications is available as a

Note separate document.
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3 Modbus-TCP

The O2 analyzeris a TCP server. The TCP client has to set up a connection to the device on
its IP address and port. Currently, only one connection is possible at a time,

IP adresse: 17220302 (is always active)

Port: 5000 or 502

3.1 Modbus protocol implementation

Qualified Inmplementation should only be carried out by personnel specially
personnel trained for this purpose.

The MODBUS protocol was implemented in line with the following specifications:

MODBUS Protocol Specification, December 28, 200

Aodbus_application_Protocol_V1_Th.pdf)

MODBUS Messaging in TCP/IP Implementation Guide, October 24, 2006

(Modbus_Messaging_Implementation_Guide_V1_0b.pdf)

The specifications are available at:

3.2 User data format

The data transmission Is carried out in the Big Endlian format (High Byte/Low Byte, High
ford/Low Word).

Floating point data are transmitted in the |EEE 754 format

[ferm [ NumberBits | Description

S 1 Sign

E 8 Exponent

M 23 Mantissa

SEEEEEEE EMMMMMMM — MMMMMMMM MMMMMMMM
Modbus Protocol | 100,00 wwwimc-techgioup.com 6
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3.3 Modbus frame

Q=00 Ox0005: Consecutive nurmbar of
req

st

000 = Maiby

fiar (high) 000

000 0006 bytes fallow this byte

Tha value includes the st byte of
the MBAP header

004

0x31

0x04

4 Length (high)

Fro 2,0 wwwmi-techgroups
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[ Byte | Description
[ |General Modbus Frame

7 Function code 0x04 0x04 = read input register
8 Byte count 0x08 0x08 bytes follow

9 Byte 1 0l Ox411E3282 IEEE = 9.887331
0 Byte 2 0xIE

n Byte 3 0x32

12 Byte 4 0x82

13 Byte 5 0x80 Status bits

14 Byte 6 0300

15 Byte 7 0x00

16 Byte 8 0x0F

3.4 Modbus functions implemented

Function Code [Function |

0x01 Read Colls

0x02 Read Discrete Inputs
0x03 Read Holding Registers
0x04 Read Input Registers
%05 Wite Single Co

006 Write Single Register
0xOF Write Multiple Coils
0x10 Write Multiple Registers
0x14 Read File Record

0x15 Write File Record

Note MODBLS Protocol V 100 ..V 1.20 only includes: 0x04

Modbus Protocol | 100

www.ic-techgroup.com 8
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3.5 Inputregister: general structure
‘rmﬁm:_,\\of._..‘c_?mwws..

input registers are identical ’

10 channels: K

..KI0. Per channel all

An offset of 1001is in the following address ranges:

[Channel _________Jaddress _____ofet |

Kl 30001...30099 0

K2 30101...30199 100
K3 30201...30299 200
K4 30301...30399 300
K5 30401...304%9 400
Note g frequency should not exceed 1 Hz.

3.6 Inputregister (description only applicable for K1. K2-K10)

Input Register
Address 6-Digit Register Description
Number
30001 330002 Measuring value 1: Concentration
gas [vol%] or [ppm]
30002 330003
30003 330004 FLOAT Measuring value 2: Temperature in
ra
30004 330005
30005 330006 FLOAT \
330007
330008 FLOAT Measuring value 4: Flow / Flow in
[/h]
330009
330010 Measuring value 5: Pressure POUT
n [mbar]
FLOAT Analog output (170 module).

Current in [mA]

330013

330014 Measuring value &: pressure dela
~ P (PIN — POUT) in [mbar]

330015

330016 FLOAT Calculation: relative deviation of

calibration-gradient mx in [26]

relative deviation from

ion-offset +b in [36]

9 Modbus Protocel | 100.00 wwwimc-techgroupcom
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m Input Register
m 30051 330052 FLOAT Upper limit “up to” in vol9] or
[ppml
L 30052 330053 HE
30053 330054 Aeasuring range 4: Lower limit
) N rorm” in [vole] or [pprm]
30054 330055
30055 330056 FLOAT Measuring range 4: Upper limit “up
to’in [vol9e] or [ppml
30056 330057

3.6.1 System settings in bits

Input Register

924

www.mc-techgroup.com

330022
o il 30022 330023
330032
10043 Foot note 1),
034 pRT 0 Kx Sensor active 0 =no, 1 =active)
fraoes 1 Kx concentration: unit in vol%/ppm {0=vol%, 1 = ppm)
330037
330038
330044
300
330041
D047 330048 FLOAT
30048 33
b || 1000 M io n Modbus Protocel | 100.00 www.mc-techgroup.com
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3.6.2 Status Information in bits

Embracing Challenge

Input Register

Address 6-Digit Register | Type Description
Number

30023 330024 UINT32 Status information in bits?

30024 330025

0 Kx Ready
1 Kx Collective status

2 1/O-Relais R1

3

4

5

6 1/O-HighSide Switch 3
7 ighSideSwitch 4
8 Error: Ternperature

9 Error. Pressure

10 Error: Flow

n Error: IRbench error 1
12 Error: IRbench error 2
13 Error: IRbench error 3
4 Error: IRbench error 4
15 Not used

6 Measuring range 1

Measuring range 2
Measuring range 3
Measuring range 4

20 Not used
21 Error: RA gradient mx
22 Error: RA offset +b

(0 =not ready [false], 1 = ready [truel)
(0 =0k, no error 1 = any error)
(0 = off, 1 = on) for safety first
(0 = off, 1 = on) for calibration
(0 =off, 1 = on) for measuring range 2
Aouom;Ho::oﬂsmmm:z:ma:@mw
u
u

(0 =off, 1 = on) for operational limiz Lim1
(0 = off, 1 = on) for operational limit Lim2

0=no, 1 =yes)

(0 =no, 1 =yes)

0 =no,1=yes)

(0 =no, 1 = yes) emitter faulty

(0 =no, 1 = yes) signal measuring channel 1
not working properly

(0 =no, 1 = yes) signal measuring channel 2
not working property
(0 =no, 1 = yes) signal measuring channel 3
not working properly

(0 =no, 1 =yes) selected measuring range 1
(0 =no, 1 =yes) selected measuring range 2

) =no, 1 =yes) selected measuring range 3
(0 =no, 1 = yes) selected measuring range 4

(0=no, 1 =yes)
(0=no, 1 =yes)

The IR bench (ifa circuit board is av:
Note Further information can also be obtained in the event.

HMIL

ble) can have up 1o 4 errors,
tat the

Modbus Protocal | 100,00

wwwimc-techgroup.com 12
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3.7 Holding Register
The he

ing register is currently not in use.

3.8 Coils

are currently not in use

3.9 File Records

The file records are currently not in use.

13 Modbous Protocel | 100.00
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4 Appendix I: Modbus communication GenTwo®Siemens PLC

The GeriTwo® measuring data can be accessed by using a Siemens programmable logic
controller (PLC).

For a Modbus server request to the GeriTwo® , the MB_CLIENT maodule can be used with
the parameter combination shown below.

Enof——
FALSE
#hE_CLIENT_
DONE |--4Instance DONE

28 _CLIENT_
I

FALSE
=hE_CLENT_

7515 e TH368ME 0=-{DISCONNECT -
E1i—#ElapzedTime. 104 ={M8_MODE #MB_CLENT_
30001 —{8_DATA ADDR ERROR-~+Instance ERFOR
< —{ve_DATA LEN Jr—
#hE_CLIENT_
“ModbuzDat” STATUS [— Instance STATUS.
Dsta —|g_DATA PR

£ConnParam —{conneCT

Fig.T:  MB_CLIENTmodule

§llas v connpanm TCoN_IP_ve
5 @ = imersceid HIANY 64

fa = » comnouc 1

1@+ Comnectionpe By " ?
i2@ = AcveEcblzhed Bool e

@ = b Remoteaddiess VA

@ = Remoteron Uine 502

sa@ s Loclor uint 02

Fig.2: Connection parameters of the CONNECT parameter

Please regard that Siemens allows the readout of the input registers via function code 04
in two different variants (see following table).

The determining factor for the selection of the variant is the definition of the parameters
MB_MODE, MB_DATA_ADDR and MB_DATA_LEN.

L veranvariant

MB_MODE 0 104

MB_DATA_ADDR 30001 t0 39999 010 65535

MB_DATA_LEN 110125 110125

Function code 04 (Read Input Register) 04 (Read Input Register)
Address requested 0109998 01065535

Modbus Protocol | 1.0000 www.mec-techgroup.com 14
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Invariant 1 the function code to be used is determined independently via the three para-
meters by the MB_CLIENT block. In variant 2, the function code to be used is determined
directly via the MB_MODE parameter.

Only variant 2 is suitable for reading out the measurement data of the GenTwo® from ad-
dress 30001 due to the limited addressing of the first variant.

Read out GenTwo® measurement data starting from address 30001

Note with MB_MODE=104.

The response from the GenTwo® server is stored in the memory area of the PLC referred to
by the MB_DATA_PTR parameter on the MB_CLIENT block. The screenshot shows the
values of the ,ModbusData*” data block, which in this example serves as the location of the
received data.

Datentyp. Swent Beobachtungement  _ . _ . _ e Kommentar
seo.slo. &1~ B

el s 5] s
Real 549 =)o) temperature.

Real 9725314 =i inlet prezzure
Real 00 =[] fow

) sarien “9 outetpresse
Real o 1703 =1zl analog out

el o0 Gl el

Fig.3: Data biock specified by MB_DATA_PTR with GenTwo® server response

Online 0:3254 M2/s2 9@ ® RS 04.11.2022 14:43:25 |
‘ Malfunction !
_ -
AT i1 K1: PMA (
24.431;
. Vol% -
17.04 ma@-20) ¢
measuring range 3 Lim1 Lim2 L
=2 R (+] (+]

0.0 30.0 Vol%

Fig.4: Scareenshot of the GenTwo® display to compare with Fig. 3

15 Modbus Protocol | 1.00.00 www.mc-techgroup.com
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The measured values of the Genlwo® are transmitted as IEEE754 32-bit floating point num-
ber in two 16-bit registers, therefore two registers must be queried per measured value
(MB_DATA_LEN = 2 * number of measured values)

Two registers must be queried per measured value for readout

Note (MB_DATA_LEN =2 * number of measured values).

Components used:

= Hardware:

SIMATIC ET 200SP - CPU1510SP-1 PN Siemens PLC (Siemens part No.
6ES7510-1DJ01-0ABO)

= Software:
TIA Portal V15.1
MB_CLIENTV5.1

Modbus Protocol | 10000 wwwinc-techgroup.com 16
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5  Appendix Il: application ples for

ting

The Windows PC programs listed here are only application ex-
amples. It is completely up to you which program you want to use
in your specific case. If you have any questions, please feel free to
contact M&C TechGro

Note

Various free or shareware Windows PC programs can be used for troubleshooting when
ing the Modbus TCP function of the Genlwo® analyzer. These Windows PC
programs can be used for many different Modbus protocols and hardware interfaces.

Due to the universal use of these Windows PC programs, it is possible that the address
settings of the individual programs differ. This can lead to transmission problems and in-
terfere with successful communication with the GenTwo®.

In these application examples, we describe the address settings of three different Windows
PC programs as examples

For checking TCP cornmunication, it is recommended to use a net-

Note
work sniffer.

The reaction of these programs is according 1o the protocol descripti-

Note on. MODBUS Protocol V 100 ..V 1.20 only includes: 0x04

Application examples in the form of screenshots are available for the following programs:
® CAS Modbus Scanner by Chipkin
" ModScan64
= Modbus Poll

51 Sampledata
Queried for measuring channel 1

= Gas concentration (30001+30002)

= Temperature of the sensor (30003+30004)
Values at the time of recording

® Gas concentration: 0.07 or 0.09 vol%

® Temperature of the sensor: 41.6 or 42.4 °C

17 Modous Protocel | 10000 wwwmc-techgroup.com
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5.2 CAS Modbus Scanner by Chipkin

Fig.5:  Overview: screenshots for CAS Modbus Scanner by Chipkin

ﬂ GenTwo® display with measuring values

m CAS Modbus Scanner input window

m Reaction from the CAS Modbus Scanner with retrieved measuring data
ﬂ Log: query and response telegram of the CAS Modbus Scanner

4.048 maw20

Fig. 6:  Sample values: CAS Modbus Scanner by Chipkin
ﬂxm»:,msmn ‘measured value concentration: 0.09 Vol.-% shown here in CAS Modbus Scanner,
displayed as Float32

m Retrieved measured value temperature: 42.4 °C shown here in CAS Modbus Scanner, displayed
as Float32

m Settings for query starting from address 30001, length = 4

Modbus Protocol | 1.00.00 www.mc-techgroup.com 18
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5.3 ModScané4

Fig. 7:  Overview: Screenshots for ModScan64

ﬂ GenTwo® display with measuring values
Bl ModScan64 input window
m Reaction from the ModScan64 with retrieved measuring data

Fig.8: Sample values: ModScan64
[ Retrieved measured value concentration: 0.07 vol% shown here in ModScan64, displayed as
Float32

m Retrieved measured value temperature: 41.6 °C shown here in ModScan64, displayed as
Float32

El Settings for query starting from address 30001, length = 4

19 Modbus Protocol | 1.00.00 www.mc-techgroup.com
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14.4 Additional Information
More information about the analyzer can be found on our website:

www.mc-techgroup.com

14.5 Declaration of conformity

CE - Certification

The GenTwo® PMA1000V2.4 complies with the following EU directives:
EMC directives

The GenTwo® PMA1000V2.4 complies with the EC directive 2014/30/EU “Electromagnetic
compatibility”.

Low Voltage Directive

The GenTwo® PMA1000V2.4 meets the requirements of the Low Voltage Directive 2014/35/
EU.

To ensure the compliance with this EC directive, the GenTwo® PMAT000V2.4 conforms to
the DIN EN 61010 standard.

929 GenTwo® PMAT000V2.4 | 1.00.00 www.mc-techgroup.com
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Declaration of conformity

The EU Declaration of conformity can be downloaded from the M&C website or directly
requested from M&C.

14.6 Certificates
Certificates are available on our website:

www.mc-techgroup.com

14.7 Warranty

In case of a device failure, please contact M&C immediately or your authorized M&C dis-
tributor. We have a warranty period of 12 months from the delivery date. The warranty
covers only appropriately used products and does not cover the consumable parts. Please
find the complete warranty conditions in our terms and conditions.

The warranty includes a free-of-charge repair at a M&C facility or the free replacement of
the device. If you return a device to M&C, please be sure that it is properly packaged and
shipped with protective packaging. The repaired or replaced device will be shipped free
of delivery charges to the point of use.

For more information about shipping and handling of returned devices, please see page
101 '14.10 Shipping and handling.

14.8 Liability and disclaimer

This instruction manual is an original M&C document. It does not claim to be complete
and it may be subject to technical modifications. We are not responsible for any printing
errors or errors in the content of the manual. Please be assured that precautions have been
taken to prevent errors in our product documentation to provide you with the best possi-
ble and accurate information.

Liabilities for indirect and direct damages that are related to the delivery or the usage of
this instruction manual are excluded. We are not liable for the content of translations from
sources which are not authorized by M&C.

Copy of this document or of its content is not allowed without explicit approval of M&C.
With the release of this version all older instruction manual versions will no longer be valid.

M&C® is a registered trademark of M&C TechGroup Germany GmbH.
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14.9 Storage

Wall-mount housing: Heavy device!
Risk of injury when handling heavy equipment.

CAUTION Do not lift, move or carry the device without help. A second person is
required to lift, move or carry the device.

If you plan to store your M&C product before installing and operating, please follow these
storage recommendations. Make sure that the device is stored in a protected, dry and well
ventilated area. Please cover the device with an appropriate cover to protect it from dirt
and liquids.

If you have any questions about proper storage of your M&C products, please feel free to
contact us.

14.10 Shipping and handling

Wall-mount housing: Heavy device!
Risk of injury when handling heavy equipment.

CAUTION Do not lift, move or carry the device without help. A second person is
required to lift, move or carry the device.

If you need to ship your M&C product to another department inside your company or
back to M&C, please follow these shipping and handling recommendations.

Please ship the device in its original packaging. This is the best way to protect the device.
If the original packaging is not available any more, please use a sturdy cardboard box with
enough packaging material to protect the device from damages during shipping.

If you send your M&C product in for maintenance work at our M&C facility, please send the
properly packaged device to the M&C TechGroup address in the USA or Germany as
needed.

14.11 Proper disposal of the device

At the end of the life cycle of our products, it is important to take care of the appropriate
disposal of obsolete electrical and non-electrical devices. To help protect our environ-
ment, please follow the rules and regulations of your country regarding recycling and

waste management.

101 GenTwo® PMAT000V2.4 | 1.00.00 www.mc-techgroup.com
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15 About us

15.1 M&C’s group of companies

The M&C group of companies with its German headquarter and world wide market activ-
ities, has earned the reputation as one of the well-known and strongest partners in the
market.

Our company, our products, special systems and overall services are well established in the
market. We continuously belong to the best of the best of our industry. This makes us very
proud. Our core competences are to find qualified solutions for even the most complex
and demanding measuring tasks. We are developing answers to solve the technical de-
mands of the future. With our focus on premium services, we are reliable, innovative and
an overall cost effective market partner worldwide.

To learn more about M&C, please visit our website:
www.mc-techgroup.com

For even quicker access, please use our QR-code:

-

GenTwo® PMAT000V2.4 | 1.00.00 www.mc-techgroup.com 102



M&C® Embracing Challenge

15.2 The quality-oriented M&C catalog

M&C offers national and international services, project planning and construction of spe-
cial systems with a wide range of products. Our catalog covers a large variety of high
quality products with in-depth knowledge of various customer applications. Our product
excellence and innovative solutions continues to make M&C a world class company.

You can find the following product groups in our catalog. The combination of products
from these groups offers a complete solution for most industrial needs. We develop, man-
ufacture and test our products in accordance with a wide range of national and interna-

tional standards.

BSP 2000

-

Probes

Cooler

Filter

Comprehensive range of probes with
a large spectrum of available options
for an almost unlimited range of
applications.

Different materials available
(Hastelloy, Titan, PTFE etc.)

Optimised gas and condensate sep-
aration, low maintenance and self
monitoring.

Compact design for wall mounting
or 19"rack.

Suitable for all processes, due to the
modular and user-specific configu-
ration possibilities of the filter com-
ponents.

Filter enclosures available in glass,
stainless steel, PVDF, PTFE or in differ-
ent metal combinations.

“
-
»

(3

13

Portable components

Compact systems

Oxygen analyzer

Developed for high quality gas analy-
sis at different locations.

Compact standard systems designed

for a 19" enclosure or a plate struc-
ture.

A broad variety of products with high
measuring accuracy.

Direct measuring is based on par-
amagnetic measuring principle
(dumbbell-type).

103
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15.3 Technical consulting services

M&C has earned a reputation as one of the most capable and experienced companies in
the world, especially when it comes to difficult or complex measurement projects. We are
proud that our customers have confidence in our products and continue to experience
repeat business.

We also offer technical consulting for our components, devices and complete systems. We
support our customers in finding individual solutions for their specific measuring tasks.

These individual solutions lead to new concepts of designing and building custom-made
devices or complete systems. The dedication and commitment to finding solutions to the
most complex and challenging tasks for our customers sets us apart from our
competitors.

We have custom-made application experiences in many different fields worldwide. With
this experience we are able to support our customers by seeking and finding errors, trou-
ble shooting during day-to-day operation or identifying hard to find interferences.

15.3.1 Ideas, suggestions and feedback

All our activities are designed to meet and exceed the demands of the market and the
specific interests of our customers. That's why M&C is very interested in developing prod-
ucts, processes and services which are in demand and up to date.

This means that your feedback, ideas and suggestions are very important to us.

Please let us know what kind of new improvements and innovations you would like to see
at M&C. Tell us, what you like about M&C and what needs improvement.

Please send us an email or feel free to just call us ...

We appreciate your comments.
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Room for your own notes
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Your contact to M&C in Germany and the USA

- 1 s &

M&C TechGroup Germany GmbH

Rehhecke 79, 40885 Ratingen
B Service & repair phone: +49 2102 935 - 888

® Service & repair e-mail: service@mc-techgroup.com

M&C TechGroup NorthAmerica
6019 Olivas Park Drive, Suite G

Ventura CA 93003
® Phone: +1 805 654 6970
= E-mail: info-usa@mc-techgroup.com

Your M&C contacts world-wide

A detailed overview of our worldwide contacts can be found here;

http://www.mc-techgroup.com/en/contact
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