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1 Safety

1.1 Safety Message Types

The following symbols are used in this manual.

Definitions

A\ CAUTION

Indicates a potentially hazardous situation, which, if not avoided, could result in minor or moderate injury. It
may also be used to alert against unsafe practices.

Indicates important information, including situations which may result in damage to equipment or property.

1.2 General Safety

A\ CAUTION

This manual contains important instructions that must be followed during operation and maintenance of the MES
1001 / MES 1001 MARPOL Marine Emission Analyzer.

BEFORE INSTALLATION
Check for damage to equipment and packaging. If in doubt, contact the supplier before commencing installation.

A\ CAUTION

Personnel conducting maintenance must be:
1 Trained and authorized in general safety rules for work on electrical equipment.
9 Familiar with local requirements, rules, and regulations for the installation.

When planning the installation site, ensure that the product label and warning labels remain visible.

Handle the MES 1001 / MES 1001 MARPOL Marine Emission Analyzer with care. Ensure safe mounting by lifting and
moving analyzer carefully. Lifting equipment can be necessary to carry the unit.

The weight of the components in the analyzer are considerable and may cause injury if dropped. Wear safety boots.
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2 Introduction

2.1 Document Application: Model Revision

This MES 1001 / MES 1001 MARPOL User Guide applies to
1 MES 1001 analyzers of revision F or later.
1 MES 1001 MARPOL analyzers of revision C or later.
I These will have software revision 6.0.0 or later.

For earlier versions of MES 1001 and MES 1001 MARPOL analyzers, please refer to earlier user guide versions. For
MES 1001 analyzers of revision E and earlier use 100320-MAN, rev. H. For MES 1001 MARPOL analyzers of revision A
or B use 101450-MAN, rev. A1. These are available on the Danfoss IXA website.

The analyzer type and revision can be found on the name plate

Illustration 1: Analyzer name plate with revision

2.2 Purpose of the Manual

This manual provides information on operation and maintenance of the MES 1001 / MES 1001 MARPOL Marine
Emission Analyzer. Descriptions of functional modes and display examples will enable the user to understand the
different user interfaces. The Service & Support Tool (SST) is a software tool, which provides easy monitoring of the
marine emission analyzer.

All trademarks and registered trademarks are the property of their respective owners.

Other available resources:

MES 1001 Data Sheet (100300-DSH)

MES 1001 MARPOL Data Sheet (101222-DSH)

MES 1001 Installation Guide (100310-MAN)

MES 1001 MARPOL Installation Guide (101407-MAN)
On-site calibration guide: MES 1001 MARPOL (101170-MAN)

=a =8 —a -8 -2
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These documents are available for download at the Danfoss IXA website. Brief dedicated guides for common
maintenance tasks, troubleshooting, and software update are also available for download at the Danfoss IXA
website, as well as service notes and type approval certificates.

This manual only includes instructions on correct operation, maintenance, troubleshooting and repair of the MES
1001 / MES 1001 MARPOL analyzer. Hence any operation, maintenance, troubleshooting, and repair of the MES
1001 / MES 1001 MARPOL analyzer not included in this manual is not intended use of the analyzer and may cause
the analyzer to malfunction or to be damaged.

Contact ixa.service@danfoss.com if information to solve a specific situation cannot be found in this manual.

2.3 Abbreviations and Definitions

Abbreviation Description

ADU Application Data Unit

CCD Charged Coupled Device
DHCP Dynamic Host Configuration Protocol
DOAS Differential Optical Absorption Spectroscopy
GPS Global Positioning System
LAN Local Area Network

LCP Local Control Panel

LED Light Emitting Diode

MBAP Modbus Application

NHs Ammonia

NO Nitric Oxide

NO2 Nitrogen Dioxide

NOx A generic term for NO and NO,
NTP Network Time Protocol

PDU Protocol Data Unit

ppm Parts Per Million

SO2 Sulfur Dioxide

SPE Signal Processing Engine

SST Service & Support Tool

TCP Transmission Control Protocol
UTC Coordinated Universal Time
uv Ultraviolet

Table 1: Abbreviations

Term Description

Alarm An alarm covers conditions where the analyzer either malfunctions or exceeds the
operational limits.

Heartbeat The marine emission analyzer provides a heartbeat signal on the control interface. A

heartbeat signal is a periodic signal generated by the analyzer to indicate that the analyzer is
running/measuring.
Modbus Communication protocol.
Operational mode The marine emission analyzer has the following basic operational modes:
9 Standby Mode
The marine emission analyzer remains idle and does not perform any measurements.
{ Calibration Mode
The marine emission analyzer performs zero-point calibration. This process is automatic.
9 Analyzing Mode
The marine emission analyzer performs measurement of all supported gases.
Other operational modes may occur during analyzer startup or in connection with errors. See
full list of operational modes in 11.1 Appendix 1 - List of analyzer states / operational modes
Warning A warning covers conditions where the analyzer is close to exceeding operational limits.

Table 2: Definitions
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3 Product Introduction

The analyzer is a marine emission analyzer intended for measuring gases in various maritime applications. It is
designed to withstand harsh environments. The ability of the marine emission analyzer to operate in harsh
environments with a low maintenance rate makes the marine emission analyzer suitable for demanding
applications. The marine emission analyzer measures the content of these gases: NOx, SO, and NHs in the engine
exhaust gas. The marine emission analyzer is an in-situ analyzer, i.e. it performs the measurement directly in the
exhaust gas. The analyzer unit is mounted on the wall of the exhaust stack and measures the exhaust gas passing
the analyzer probe.

Illustration 2: Marine Emission Analyzer

3.1 Measurement principle and functionality

The analyzer works by the principle of DOAS (Differential Optical Absorption Spectroscopy). When mounted on the
exhaust stack, the exhaust gas will pass through the probe. A UV (ultraviolet) light source emits light through an
optical fiber into the probe where it is reflected and collected by another fiber, which is connected to the
spectrometer. A CCD (Charged Coupled Device) in the spectrometer collects the incoming light and converts it into
an electrical signal. The signal (spectrum) is then sampled and delivered to the Signal Processing Board.

The Signal Processing Board acquires the data from the spectrometer, and through an advanced algorithm
combined with proprietary gas reference library, the gaseous concentrations are calculated. The signal processing
compensates for the exhaust gas pressure and the exhaust gas temperature, which gives a more accurate
measurement.

The marine emission analyzer is automatically calibrated at specific intervals to compensate for various potential
sources of error. This is achieved by applying compressed air into the probe. This way the exhaust gas in the
measurement path is evacuated and only clean compressed air will be present. The Signal Processing Board
calculates a new reference and compressed air is removed bringing the marine emission analyzer back to normal
operation.

The Signal Processing Board also controls the interfaces for external communication with the marine emission
analyzer. Interfaces like Ethernet and Analog Out, and discrete inputs/outputs are available and can be set up
individually. The marine emission analyzer can be operated locally through a display, but the user may also use a
software-based service interface for remote access.

The Purge Air System is vital in the operation of the MES 1001 / MES 1001 MARPOL. Purge air is always supplied to
the probe of the analyzer and it has three functionalities. During Analyzing Mode, the Purge Air System is a part of
ensuring that the path length in the probe measuring chamber is correct, hence the analyzer is measuring correctly.
Additionally, the Purge Air System constantly supplies compressed air to the optics in the probe which protects the
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optics from contamination with soot and other particles during operation. Finally, when the analyzer enters
Calibration Mode the Purge Air System provides compressed air to the measuring chamber for the zero-point
calibration process.

3.2 Functional Features

The marine emission analyzer is equipped with a control panel with a relevant button layout for local operation. The
integrated control panel on the front of the marine emission analyzer gives the user access to information about the
system, the measured gases, and limited control.

Among available local control features and information are:

Real-time gas concentration display

ON/OFF control through a manually operated mechanical switch.
Visual Power ON indication.

Visual Warning indication.

Visual Alarm indication.

Control interface status of the analyzer's operational modes.
Control interface notifications in case of an error or warning.
Menu for setting up the analyzer.

Menu for downloading measurement log

Wizard for on-site gas calibration (MES 1001 MARPOL only)

=4 =4 -4 -8 _a_9_4a_9a_2°._-2
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4 Startup and configuration

Always keep the compressed air supply open to the analyzer while the engine is running even though the analyzer
is switched off. This is to protect the components of the analyzer from being damaged by exhaust gas.

4.1 Startup

Use the On/Off switch to turn on the marine emission analyzer. The On/Off switch is positioned on the interface
plate at the bottom of the analyzer.

Illustration 3: On/Off Switch

Applying power
When power is applied to the marine emission analyzer, the software starts booting. The startup procedure works in
the following way and takes up to 1 minute:

The screen is illuminated and an IXA animation is shown.

All LEDs are turned on.

When the animation is finished, the LEDs turn off, except On LED and Status LED.
Alarm/Warning LED will turn on if an alarm/warning is active.

= =4 —a 9

The marine emission analyzer is ready for operation. A zero-point calibration is always initiated when measurements
are started from standby.

4.2 Settime and date

The analyzer is initially configured with date and time at the time of its production, however during shipping the
clock may have drifted. To ensure correct operation and logging, the analyzer time must be set before it is taken
into use. The analyzer will continuously broadcast an alarm until the time is adjusted. The time can be set using the
Local Control Panel, see 5.5.2 Settings; 2-**. Note that UTC time shall be used.

4.3 Configuration

The analyzer is delivered with a pre-defined configuration. These settings can be changed via the Local Control
Panel, see 5.5 Main menu navigation. Configurable settings include:

1 Analog outputs for concentration readings.

9 Digital outputs, e.g. for alarm signals.

1 Digital inputs e.g. for start/stop control of the analyzer.

9 Auto start mode with 3 different options: Enable, Disable, and Resume.

Alternatively, the analyzer can be operated via Modbus TCP/IP. The configuration of the IP address is done on the

Local Control Panel. For a detailed description of the Modbus TCP/IP communication and supported coils and
registers, see 8 IXA Modbus TCP/IP
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4.3.1 Autostart

With Auto start = Resume, the analyzer, when powered on, will return to whichever state it was in, when powered
off. That is, either standby mode or analyzing mode (concentration measurements). This ensures that
measurements are resumed e.g. after brief power outages onboard the vessel. At the same time, it prevents auto-
starting when measurements are not needed, which preserves lamp life time.

With Auto start = Enable, the analyzer always starts concentration measurements when powered on. With Auto
start = Disable, the analyzer always goes to standby mode when powered on.

Note, if a digital input is set to Start/Stop that input overrules the auto start setting. For details, see 5.5.3 Interfaces:
3-*¥
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5 User interface: Local Control Panel
The MES 1001 / MES 1001 MARPOL has an integrated user interface, the Local Control Panel (LCP)

5.1 LCPLayout

The Local Control Panel is divided into 4 functional groups (A-D).

:| Top section

NOx
A SO2 Middle section
NH3
Calibrating ]
L Bottom section

A. Display area, which is divided into 3 sections.

Top section Heading.

Middle section Displays information and values.

Bottom section Shows current operational mode and/or warning and alarm
info.

B. Display menu keys for changing the display to show status options and menu.

C. Navigation keys for programming functions and moving the display cursor. Also included are the status
indicator lights.

D. Start/Stop Key.

Danfoss XA December 2025 Doc. No. 101450-MAN, Rev.C Page 11 of 73


http://www.danfoss-ixa.com/

User Guide MES 1001 / MES 1001 MARPOL - NOy, SO, and NHs analyzer

5.1.1 Local Control Panel, key, and function

Key Function
Status Selects Status view (LED) - Press to go to Status screen from any menu
Menu Gives access to menus (LED) - Press to go to the Main Menu from any other display view.
Back Return/deselect - Go to the nearest higher-level view/Menu. The top-level view is the Status view.
Cancel Cancel selection - Cancels the last change or command if the display mode has not changed.

OK

Enter/select - Use to access parameter groups or to enable a selection.

AV4)

Arrow keys — Move between items in the menu, toggle between status views, and change
selected parameters

LED Function
on-® On when analyzer is powered on
Warn - On when a warning is active

Alarm- @

Flash when an alarm is active

Following symbols are used in the display and will be visible when one for the events is active:

Warning Alarm
! A

Key / LED Function
Start/Stop Start/stop key starts and stops concentration measurements
LED - Off when in Standby mode.

On continuously when in Analyzing mode
Flashes when in Calibrating mode

If the analyzer operation is controlled by Digital Input, the Start/Stop key is ignored. For details, see 5.5.3 Interfaces:

3-%%,

To protect the optics in the analyzer from being contaminated, always keep the compressed air supply open to the
analyzer while the engine is running even though the analyzer is stopped or powered off.

Danfoss XA December 2025
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5.2 Status

5.2.1 Operational mode

The analyzer state / operational mode is displayed at the bottom of the status page. For a description of the
operational modes, see 11.1 Appendix 1 - List of analyzer states / operational modes.

5.2.2 Alarm or Warning

In case a warning or alarms is active, a short description of the warning/alarm is shown at the bottom of the display.
See 9.3 Troubleshooting for guidance how to resolve warning and alarm issues.

5.2.3 Status pages

Use arrow keys to toggle between status pages.
Status pages Mode

NOx, SO2, NH3 Show gas concentrations for the supported gasses.
Show exhaust temp inside probe and

Texh, Tsys
system temperature at controller board.
Show exhaust pressure inside probe (bara) and
Pexh, Psys .
compressed air supply pressure (barg)
Lat and Long Show GPS coordinates if GPS is activated and connected.

5.3 Editing parameters

5.3.1 Editing characters / digits values

Navigate to desired menu using arrow keys.
9 Press OK to enable editing value
1 Move between digits using left or right arrow navigation key (as default all digits are highlighted, but
digits/characters can be highlighted individually and be changed using up or down arrow navigation key)
9  Press OK to confirm new setting
9 Press Cancel to abort the setting
The new entered value will be applied to the parameter

5.3.2 Toggling preset values

Navigate to desired menu using arrow keys.
1 Highlight options (e.g. Enabled/Disabled)
1 Toggle between settings using up or down arrow navigation key
9 Press OK to confirm new setting
9 Press Cancel to abort the setting
The colors are now inverted
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5.4 Status

The following are examples of different status displays and readouts.

Illustration 4: Calibrating Mode and Concentration Status”

09:25
NOx 562 ppm
SO2 20 ppm
NH3 3 ppm

Calibrating

" Only supported gases are shown.

lllustration 6: Analyzing Mode and Temperature Status

09:25
Texh 252°C
Tsys 38°C

Analyzing

lllustration 8: Exhaust and System Pressure

09:25
Pexh 0.99 bara
Psys 7.10 barg

Analyzing

Danfoss XA December 2025

Illustration 5: Warning Situation?

Analyzing

NOx 510 ppm
SO2 20 ppm
NH3 3 ppm

I'High Temperature [W7]

2 Refer to Appendix 2 - Event List for a list of event

numbers and types. [W7] means Warning 7.

Illustration 7: GPS Coordinates

09:25
Lat 55.68325°
Long 9.57315°

Analyzing

Doc. No. 101450-MAN, Rev.C
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5.5 Main menu navigation

5.5.1 EventLog; 1-**

Menu Parameter No. Parameter description | Default value Comment
No.
List of Log ID’s. If empty, there
1-1* Event Log Show Event log Empty g Y
are no logs
1-%% Enable or disable logging of
1-2* Event Log Status | Status Enabled 991n9
events
1-3* Help Link to Support website
5.5.2 Settings; 2-**
Menu Parameter No. Parameter description | Default value Comment
No.
Determines if display shows
2-1*N 2-11 Status Enabled
Ox ! NOx or NO + NO,
Enabled, Disabled, Resume.
For description, see 4.3.1 Auto
. start
2-%% 2-2* Auto start 2-21 Status Disabled L .
NB. If a digital input is set to
Start/Stop that input overrules
the auto start setting.
UTC Time.
2-3*SetUTCTime | 2-31 Set UTC Time None 'me

yyyy-mm-dd HH:MM:SS

Note that UTC time shall be used when setting time and date

Danfoss XA December 2025
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5.5.3 Interfaces: 3-**
Menu Parameter No. Parameter description | Default value Comment
No.
If analyzer is connected to a
%3-11 Assigned IP network with DH;P (dynamic IP),
the IP address assigned by the
address
network can be read here.
Blank if no IP is assigned.
2 3-12 Assigned The gateway assigned to the
Gateway analyzer by the DHCP network
. The network mask assigned to
2 3-13 Assigned
the analyzer by the DHCP
Network mask
network
192.168.1.10 Configurable LAN IP address
% 3-14 LAN IP address used for network with static IP
(no DHCP)
3-1% LAN setup % 3-15 LAN Gateway 192.168.1.1 Conflguralc?le LAN.gateway for
network with static IP.
% 3-16 LAN Network Configurable LAN network mask
255.255.255.0 . .
mask for network with static IP.
Pressing OK reboots the analyzer
" ## 3-17 Restart for new network settings to take
- effect.
Serial number | Configurable hostname used for
connecting to the analyzer with
# 3-18 Analyzer SST, see 6.3 Connection setup.
Hostname (Letters (a - z) case insensitive and
Numbers (0 - 9) + hyphen (-).
Max 63 characters long.)
The analyzer ethernet MAC
% 3-19 MAC Address vz
address.
3-21 Analog out ch 1 NOx
Available options: None, NO,
3-22 Analog outch 2 NH3 NO2 NOx SO2. NH3, Test
3-2* Analog out setup ' ’ ! !
3-23 Analog out ch 3 S0O2 (only supported gases can be
selected)
3-24 Analog out ch 4 NO
o 3-31 Digital out ch 1 See a description of the available
3-3* Digital out setup None )
3-32 Digital out ch 2 options below
. 3-41 Digital inch 1 See a description of the available
3-4* Digital in setup None

3-42 Digital inch 2

options below

The symbol # indicates a link connection.
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Description of Digital output options:

Active Heartbeat

In Standby state, the output is low. In Analyzing state, the output is toggled each 500
milliseconds (1 Hz). During zero-point calibration, the output is toggled at double speed (250
ms, 2 Hz).

Alarms - off

The analyzer sets the output low if alarm need attention. Otherwise, output is high.

Alarms - on

The analyzer sets the output high if alarm need attention. Otherwise, output is low.

Warnings/Alarms - off

The analyzer sets the output low if warning or alarm need attention. Otherwise, output is
high.

Warnings/Alarms - on

The analyzer sets the output high if warning or alarm need attention. Otherwise, output is
low.

Heartbeat

The analyzer toggles the output each 500 milliseconds (1 Hz) to indicate that the analyzer is
powered on.

Calibration Request

Not applicable for standard configuration with automatic zero-calibration. Only applicable if
Calibration Acknowledge is set to Discrete. For details, see 6.9.2 Settings: Service.

The analyzer sets the output high when an automatic zero-point calibration is required.
Confirm the request by setting the proper Digital Input high.

Test

A test function, where the output can be toggled from the SST.

Description of Digital input options:

Start/Stop

The analyzer measures (Analyzing mode) when the input is high. The analyzer is in Standby
when the input is low.

Calibration ACK

Not applicable for standard configuration with automatic zero-calibration. Only applicable if
Calibration Acknowledge is set to Discrete. For details, see 6.9.2 Settings: Service.

Set the digital input high for 1 second to allow the analyzer to calibrate after the analyzer has
requested this.

Test

A test function, where the input can be seen in the SST.

Reset

Set the digital input high for 1 second to reboot analyzer.

5.5.4 Analyzer Info; 4-**

Menu Parameter No. Parameter description Default Comment
No. value
4-1* Part number 4-11 Part number Analyzer Part number
4-2* Revision number 4-21 Revision number Analyzer HW Revision number
4-3* Serial number 4-31 Serial number Analyzer HW Serial number
4-4* SW rev number 4-41 SW Revision Analyzer SW revision number
Spectrometer Firmware
4-5* FW rev number 4-51 UV Spec FW Rev P R
revision number
4-** Operating system revision

4-6* OS rev number

4-61 OS Revision

number

4-7* SP serial number

4-71 UV Spec Serial

Spectrometer serial number

4-8* Calibration Cert

4-80 Calibration Cert

Download calibration
certificate to USB

4-9* Power-on Time

4-91 Power-on-time

Total time with power on
analyzer since last software
update.
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5.5.5 Maintenance; 5-**

Menu Parameter No. Parameter description Default Comment
No. value

See 5.6.1 Local Control (Menu

5-1* Local Control 5-10 Local Control Disabled 5.1) (

5-2* Lamp Replacement | 5-20 Lamp Replacement See 5.6.2 Lamp replacement

pRep pRep (Menu 5-2)

See 5.6.3 Optics Cleaned (Menu

5-3* Optics Cleaned 5-30 Optics Cleaned 5.3) P (
Resets password for SST

5-4* Reset Password 5-40 Reset Password . .
connection; see 6.3 Connection

. . . . See 5.7.1 Diagnostics Report
5-%% 5-5* Diagnostics Report | 5-50 Diagnostics Report

(Menu 5-5)

5-6* Update Software

5-60 Update Software

See 5.7.2 Updating Software
(Menu 5-6)

5-7* Save Setup

5-70 Save Setup

See 5.7.3 Save/Load Setup
(Menu 5-7 and 5-8)

5-8* Load Setup

5-80 Load Setup

See 5.7.3 Save/Load Setup
(Menu 5-7 and 5-8)

5-9* Sensing time

Sensing time

Time in analyzing mode, where
lamp is operating.

5.5.6 Measurement Log; 6-**

Menu Parameter No. Parameter description | Default value Comment
No.
Wizard for downloading
Measurement Log. For detailed
6-** Measurement Log Save Log . .
instructions, see 5.7.5
Measurement Log.

5.5.7 Gas Calibration; 7-**
This menu is only available on the MES 1001 MARPOL.

Menu Parameter No. Parameter description | Default value Comment
No.
Wizard for performing on-site
gas calibration of NO using a
7-** Gas Calibration Gas Calibration certified span gas. For detailed
instructions, see 10 On-site
calibration.
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5.6 Maintenance tasks

5.6.1 Local Control (Menu 5-1)

When Local Control is set to Enabled, analyzer can only be operated locally from the LCP. Remote control and
operation via Modbus or Service & Support Tool is disabled. This is to ensure safe operation during maintenance
tasks, e.g. optics cleaning. A warning is raised on the analyzer when Local Control is enabled. This is to remind the
user to disable Local Control after finishing the maintenance task.

5.6.2 Lamp replacement (Menu 5-2)

The Lamp replacement entry must be used after the UV lamp has been replaced (see 9.2.5 Lamp Replacement). It
will reset and recompute the optics settings of the analyzer by performing several zero-point calibrations. This may
take several minutes.

5.6.3 Optics Cleaned (Menu 5-3)

The Optics Cleaned entry must be used when the optics of the analyzer has been cleaned using the Probe Optics
Cleaning Kit (see 9.2.7 Probe Optics Cleaning Kit). It will reset and recompute the optics settings of the analyzer by
performing several zero-point calibrations. This may take several minutes.

5.6.4 Gas Calibration (Menu 7)
Only for MES 1001 MARPOL. For detailed instructions, see 10 On-site calibration.
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5.7 USB Interface: Downloads and SW update

The USB interface, located at the bottom of the marine emission analyzer, can be used in combination with the local
control panel and a USB drive to update the analyzer software or extract data.

The storage capacity of the USB drive must not exceed 32 GB. The USB drive shall be formatted to use FAT32 file
system. Ensure the USB drive is working and not full.

5.7.1 Diagnostics Report (Menu 5-5)

The diagnostics report is an important tool to help service personnel diagnose the analyzer behavior. If a query
regarding the analyzer performance is submitted a diagnostics report may be required to find the source of
technical issues.

To create a diagnostics report, insert a USB drive, navigate to the maintenance menu and select Diagnostics Report.
Follow the instructions on the screen and proceed by pressing OK.

Illustration 9: Step 1 Illustration 10: Step 2
Diagnostics Report 5-5% Diagnostics Report 5-5%
L, e
5-50  Diagnostics Report ::_: 5-50  Diagnostics Report :::
] =
II.I I.I
Please ensure a valid USB :::: Press OK to create :::
drive is inserted :::: diagnostics report :::
Kd ¥
lllustration 11: Step 3 lllustration 12: Step 4
Diagnostics Report 5-5% Diagnostics Report 5-5*
1] n
5-50  Diagnostics Report }::: 5-50  Diagnostics Report :::
= =
‘I.I I.I
Creating... t:: Creating 136/136 :::
= =
Ll Ll

After successful completion, a directory named Diagnostics will be placed in the root folder of the USB drive.
If a USB device is not found, check or replace the USB drive, and start the sequence again by pressing OK.

5.7.2 Updating Software (Menu 5-6)

The software package obtained from Danfoss IXA consists of a zip-file with several files used for updating the
software. The unzipped software directory must be placed on a USB drive before it is inserted into the analyzer.
Make sure that only 1 software directory exists on the USB drive, to ensure the intended version will be installed.

Do not turn off the analyzer during a software update, the analyzer will automatically reboot when finished.
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Insert the USB drive with the software directory in the analyzer, navigate to the Maintenance menu and select
Update Software.

Proceed through the guide by pressing OK, and if the directory is found, the software update will begin. The update
will take several minutes. Wait for the analyzer to reboot, the LCP screen may freeze during the update.

Illustration 13: Step 1 lllustration 14: Step 2

Update Software 5-6* Update Software

5-6*
5-60 Update Software
Press OK to begin

5-60 Update Software

Please ensure a valid USB

drive is inserted Software update

Illustration 15: Step 3 lllustration 16: Step 4

Update Software 5

-6*
5-60 Update Software
Updating ...

This step takes approximately 5 minutes. Analyzer reboots when update is complete.

If a USB drive with a valid software directory is not found, the update will not start, and an error message will be
displayed. Ensure that the complete directory is present on the USB drive, and that the USB drive complies with the
specifications listed at the top of 5.7 USB Interface: Downloads and SW update. Press OK to restart the guide.

5.7.3 Save/Load Setup (Menu 5-7 and 5-8)

The Save Setup function saves the customized settings of the analyzer to a USB device. With the Load Setup
function, the USB device can later be used to restore the same or another analyzer to an identical setup. The
functionality can be used to create a backup of the analyzer settings before changing some of the parameters
available for customization in the LCP. The functionality is also able to carry customizations between several
analyzers that require identical setups.

5.7.4 Calibration Cert (Menu 4-8)

The Calibration Cert functionality downloads the analyzer calibration certificate(s) and stores it on a USB device.

5.7.5 Measurement Log (Menu 6)

The LCP allows for easy download of Measurement Log data to a USB device. The simple wizard request Start Date
and End Date, where the time and date interval of the downloaded Measurement Log is set in UTC time. The user is
prompted to confirm that a USB drive is inserted in the analyzer. Then press OK to start the download. Once the
Measurement Log is saved to the USB drive, this will be shown on the display, and the USB drive can be removed.
For details about the Measurement Log, see 7.1 Measurement Log.
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6 Service & Support Tool

6.1 Introduction

The Service & Support Tool (SST) provides easy monitoring and control of the marine emission analyzer. The SST is a
software tool that interfaces with the marine emission analyzer software.

The SST revision must match the analyzer SW revision. Analyzer SW revision can be found on the Local Control
Panel Menu 4.4 “SW rev number”.

The Service & Support Tool can be downloaded from www.danfoss-ixa.com. The SST supports Windows® 7 and
onwards.

The main functionalities of the tool are:
{ Status
 Measurements
 Events
9 Settings

6.2 Installation

Follow this procedure to install the SST:

1. Go to the specified download area and save the application file (filename: sst-MES-1001-setup-X.Y.Z.exe,
where X.Y.Z is the revision number. File size approx. 30 MB) or run the file from USB.

L II

sst-MES
1001-setup-6.0.1.
ExXe
2. Install via Windows Installer by clicking the file.
B Setup - 55T — *

Welcome to the SST Setup Wizard

This will install 55T wersion 5. 1.1 on your computer.

Itis recommended that you dose all other applications before
continuing.

Click Next to continue, or Cancel to exit Setup.

Illustration 17: SST Setup Wizard
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B Setup - S5T -

Select Destination Location
Where should 55T be installed?

Setup will install 35T into the following folder.

To continue, dick Mext. If you would like to select a different folder, dick Browse,

C: \Program Files (x86)\S5T] Browse...

At least 186,5 MB of free disk space is required.

Illustration 18: Select Destination Location

B Setup - SST —

Select Additional Tasks
Which additional tasks should be performed?

Select the additional tasks you would like Setup to perform while installing S5T, then
dick Mext.

Additional shortcuts:
[+] create a desktop shortout

Illustration 19: Select Additional Tasks, Desktop Icon
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B Setup - 55T —

Ready to Install
Setup is now ready to begin installing 55T on your computer,

Click Install to continue with the installation, or dick Back if you want to review or
change any settings.

Destination location:
C:\Program Files (x86)\s5T

Additional tasks:
Additional shortcuts:
Create a desktop shortout

Illustration 20: Select Additional Tasks, Desktop Icon

B Setup - S5T —

Installing
Flease wait while Setup installs 55T on your computer.,

Extracting files...
C:\Program Files (x86)\sSTQt5GuI.dll

lllustration 21: Installing, Extracting Files
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B Setup - S5T -

Completing the SST Setup Wizard

Setup has finished installing 55T on your computer, The
application may be launched by selecting the installed
shortouts,

Click Finish to exit Setup.

Launch SST

Illustration 22: Installation Completed, Launch SST

3. Launch tool on computer by clicking the desktop icon, if available, or from the start menu.

5=

Once installed, the software is ready for use.

6.3 Connection setup

Connection between analyzer and computer can be set up either with a direct connection, or by connecting both to
the same network. Direct connection with dynamic IP offers the simplest connection setup.

6.3.1 Direct connection

Connect the analyzer directly to the computer via an ethernet cable. Connect to the analyzer as described in 6.4
Connect with SST.

Dynamic IP:

If the computer is set up with dynamic IP (DHCP), use the analyzer hostname to connect. The hostname can be read
and set from the LCP, see 5.5.3 Interfaces: 3-**. Local security restrictions on the computer may block this
connection type. In this case, use one of other connection options.

Static IP:

If the computer is set up with static IP, use the analyzer static LAN IP to connect. The computer IP address shall
match the LAN IP configuration of the analyzer. The analyzer static LAN IP address can be read and set from the LCP,
see 5.5.3 Interfaces: 3-**. Default analyzer IP address is 192.168.1.10.

For details how to set up static IP or dynamic IP (DHCP) on a windows computer, see 11.3 Appendix 3 - LAN
Connection with static IP.
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6.3.2 Network connection

Connect the analyzer and computer to the same network, e.g. using a router. Connect to the analyzer as described
in 6.4 Connect with SST.

Network with DHCP

If the network supports DHCP, it will automatically assign an IP address to the analyzer. The assigned IP address can
be read from the LCP, see 5.5.3 Interfaces: 3-**. Use the assigned IP address to connect. Depending on network
configuration, the analyzer hostname may also be used to connect.

Network without DHCP

The static IP addresses of the computer and analyzer shall match the network IP configuration. The analyzer static
LAN IP address can be read and set from the LCP, see 5.5.3 Interfaces: 3-**. Use the analyzer static IP address to
connect.

6.4 Connect with SST

Establish connection by entering the analyzer hostname or IP address (assigned or LAN) and press Connect.

Default hostname is the analyzer serial number. Hostname and IP addresses can be read and set from the LCP, see
5.5.3 Interfaces: 3-**.

The default username and password are:
Username: admin

Password: admin.

Refer to 6.9 Settings (Settings Interfaces) to change the password.

B Sensor Service Tool

File Help

Sensor IP address: 192.168.1.10 w
Usermame: amn |
Password: [oonnd ]

Connect

Illustration 23: Establish Connection using IP address
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B Service & Support Tool

File Help

Analyzer IP address: w
Username: admin
Password: .....|

Connect

Illustration 24: Establish Connection using hostname

M Sensor Service Tool - 1926-001-0007 - Standby

File Help

Status Sensor IP address: 192.168.1.10
Username: admin

Measurements Pa o veves

Events Disconnect

Settings

Illustration 25: Connection Established

Once connection is established, the Connection icon changes color from red to green.

Connection Connection

The SST version is available via the menu Help lhAbout.

B Service & Support Tool *

Deanfo

Danfoss IXA A/S

Service & Support Tool
Version: 6.0.1 (2024-10-25)

Close

Illustration 26: SST Version

Danfoss IXA December 2025 Doc. No. 101450-MAN, Rev.C Page 27 of 73


http://www.danfoss-ixa.com/

User Guide MES 1001 / MES 1001 MARPOL - NOy, SO, and NHs analyzer

6.5 Overview

The menu is located on the left-hand side of the screen comprising:
q Status
 Measurements
9 Events
9 Settings

B Sensor Service Tool - 1926-001-0007 - Standby

File Help

Connection

Status Sensor IP address: 192.168.1.10
Username: admin

Measurements Pa o veses

Events Disconnect

Settings

lllustration 27: SST Overview Page

6.6 StatusPages

Click on Status in the menu to view the following 3 sections, which appear automatically:

I Measurements
I Measurement Control
1 Analyzer status

The operational mode is always shown in the title bar at the top.

r— ~ o x
Ope-a_wns [ ]
No, :
. Maintenance ®
= ppm Exhaust Gas Temp. 422°C
Exhaust Gas Pressure 1.194 bara
System Air Pressure 6.289 barg
System Temperature 45°C
‘Cooler On
S0, NH, Operational Mode Standby
== pPpm == Ppm
Start Stop.
Illustration 28: Status Page
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1 Measurements show the current measured values of SO,, NH; and NO + NO, or NO, depending on the

purchased variant and chosen setup.
-:- indicates standby, no measurements

NO

x

693 ppm

so, NH,

385 ppm 0 ppm

1 Measurement Control has a Start button and a Stop button to start and stop measurement control.

Measurement Control

vy K

Start

1 Analyzer Status provides a quick overview of the status and health of the analyzer. The following information

is available:
Analyzer status Description
Operating The Operating indication operates as follows:
1 Green when measuring.
. 1 Red when not measuring (standby or alarm).
\IOV:::;? : Warning The Warning indication operates as follows:
Alarms ° 1 Green when no warning is present.
1 Yellow when a warning is present.
Mainterance L Alarms The Alarms indication operates as follows:
Exhaust Gas Temp. 25 oC 1 Green when no alarm is present.
Exhaust Gas Pressure  1.035 bara 1 Red when an alarm is present.
System Al ressure 0,005 barg Maintenance The Maintenance indication operates as follows:
9 Green when no maintenance is required.
System Temperature 40 °C 1 Yellow when maintenance is required.
Cooler off 1 Red when maintenance is overdue.
Operational Mode Standby Exhaust gas The exhaust gas temperature in the probe.
temperature
Exhaust gas The exhaust gas pressure in the probe (absolute pressure).
pressure
System air pressure | The compressed air supply pressure (gauge pressure).
System The analyzer system backend temperature.
temperature
Cooler Indicates if the automatic internal cooler is On or Off.

Operational mode

Shows the current operational mode, e.g. Standby,
Analyzing, or Calibrating.

For a description of the operational modes, see 11.1
Appendix 1 - List of analyzer states / operational modes.

Table 3: Analyzer Status

Danfoss XA December 2025

Doc. No. 101450-MAN, Rev.C

Page 29 of 73


http://www.danfoss-ixa.com/

:pggél_ﬁ IXA
User Guide MES 1001 / MES 1001 MARPOL - NOy, SO, and NHs analyzer

6.7 Measurements Page

Click on Measurements in the menu to view the following 4 sections, which appear automatically:
9 Live Measurements Graph
9 Live Measurement Control
1 Analyzer Meas. Log
1 Analyzer Meas. Log Download
To switch between view of NOx or NO + NO,, please see section 6.9.2 Settings: Service.

W Sensor Senvice Tool - 1926-001-0007 - Sensing - o x

e

B & hox Conc.
BB 502 Conc.
BB o conc

Ml & Exhaust Temp.

& Track
Def Scale Clear

Sensor Meas. Log

Concantration (ppm)

[ Logging Enabled
Interval (sec) 30

‘Sensor Meas. Log Download

From [25.06.2019
00:00:00

To [25.06.2019

23:59:59 V)

Downkoad...

Clear...

2019-06-25  2019-06-25  2019-D6-25  2018-06-25  2019-06-25  2018-06-25
13:54:00 13:55:00 13:56:00 13:57:00 13:58:00 13:59:00
Time

Illustration 29: Measurements Page NOx, SO2, and NH3

1 Live Measurements Graph. The page supports 2 different graphs: a graph for concentrations and a graph for
exhaust temperature.

How to zoom and pan using the mouse:

- Use the mouse wheel to zoom in and out on the graph. This function zooms on the x-axis only.
- Left-click and hold to pan along the x-axis.

- Right-click and drag to select a particular area of the graph (x- and y-axis)

- Def. Scale to reset zoom.

If the Exhaust temp. field is checked, the above functions will be reflected in this graph as well.
Bl 7] exhaust Temp.

1 Live Measurement Control offers the following functionality:

Selection Description
NOx Conc. Enable/disable NOyx presentation.
SO, Conc. Enable/disable SO, presentation.
NHs Conc. Enable/disable NHs presentation.
= [noxconc Exhaust temp. Check or uncheck. When checked, a graph for exhaust
= [¥s02 Cone. temperature becomes visible. This graph follows the same
B [@nH3 conc. time setting on the x-axis as the concentration graph. The
y-axis is auto scaled.
BR [ ehoust Temp. Track Check the Track field to get a continuous live view of the
Track measurements. If Track is unchecked, the view freezes.
Def. Scale Default scale.
Clear Clears the graph.

Table 4: Live Measurement Control, Exhaust Temp. Unchecked

Danfoss XA December 2025 Doc. No. 101450-MAN, Rev.C Page 30 of 73


http://www.danfoss-ixa.com/

: pggﬁé IXA
User Guide MES 1001 / MES 1001 MARPOL - NOy, SO, and NHs analyzer

1 Analyzer Meas. Log provides the following:

Selection Description

Logging Enabled Check to enable logging, or uncheck to disable logging.
Interval (sec) Select required logging interval

The logging intervals are within the following range: 1 second - 60
@ Logging Enabled minutes.

Interval (sec) 30

Apply

Table 5: Analyzer Meas. Log

1 Analyzer Meas. Log Download provides the following:

Selection Description
From field Select start date from drop-down calendar, and enter clock
Analyzer Meas. Log Download manually*
To field Select end date from drop-down calendar, and enter clock
From 15.12.2025 = manually.*
00:00:00 o Download button Initiates download of the specified period.
To  15.12.2005 - Use Localtime If checked, the time stamps in the downloaded data will be in
23:59:59 ® local (PC) time. If not, the time stamps will be in UTC time.
) * Use the From and To fields to define the time period that holds the
O use Locattime logging data to be downloaded. When Download is selected, a progress
Download... bar appears, and a csv file is generated. See Chapter 7 Logging for more
information.

Table 6: Analyzer Meas. Log Download

6.8 EventsPage

Click on Events in the menu to view the following 3 sections, which appear automatically:
9 List of Events
9 Filter
1 Analyzer Event Log

-
| FileHelp

List of Events. Filter

A wiarms

e Time Message
Warning cieared 14:08:56 25.06.2019  System pressure (6.3 barg) is Not too low anymore. I Warnings
JAlarm cleared 14:08:08 25.062019  System pressure (5.7 barg) is not dangerously low anymare. o
INtification 14:04:12 25.06.2019 Current exhaust temperature is 407 C
lALARM 14:04:12 25062019 System pressure (4.5 barg) Is Gangerousty low. Limit 5.5 barg. Clear
Notfication 14:03:16 25.062019  Current exhast temperature is 412 C
lALARM 14:03116 25062019 System pressure (5.0 barg) is dangerously low. Limit 5.5 barg Load Al
Netfication 14:02:38 25.062019  Current exhaust temperature is 417 C
IALARM 14:0238 25062019 System pressure (5.5 barg) is dangerusly low. Limit 5.5 barg
WARNING 14:02:18 25062019 System pressure (5.6 barg) is under 6.0 barg limit
Nerification 14:00:26 25.06.2019  User has requested sensor to start measuring Sensor Event Log
Notfication 14:00:22 25062019 User has requested sensor to stop measurements.
Eltogging Enabled
Download...

Clear...

Illustration 30: Events Page
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9 List of Events shows Alarms, Warnings and Notifications. It lists all events that occur while the SST is
connected to the analyzer with event type, time stamp, and description.

List of Events

Type Time Message

Warning cleared 13:05:20 14.11.2017 System pressure (6.3 barg) is not too low anymore.

|Alarm cleared 13:04:46 14.11.2017 System pressure (5.8 barg) is not dangerously low anymaore.
IALARM 13:01:28 14.11.2017 System pressure (5.4 barg) is dangerously low. Limit 5.5 bar
WARNING 13:01:02 14.11.2017 System pressure (5.9 barg) is under 6.0 barg limit.
Notification 12:59:08 14.11.2017 User has requested sensor to start measuring.

Notification 12:58:46 14.11.2017 User has requested sensor to stop measurements.

Illustration 31: List of Events

9 Filter provides the following options:

Selection Description
Alarms Enable/disable presentation of alarms.
Warnings Enable/disable presentation of warnings.
Notifications Enable/disable presentation of notifications.
Alarms Clear button Clears the displayed list of Events in the SST
Warnings Note, the internal Event Log is not cleared '
Load All button Loads all events recorded on the analyzer since last software
Notifications upgrade into the List of Events. A progress bar shows the
progress and how many events are being loaded.

Table 7: Filter

1 Analyzer Event Log consists of:
Clear is removed

Selection Description
Logging Enabled Enable/disable event logging.
Sensor Event Log Download button Initiates download.
Logging Enabled

Table 8: Analyzer Event Log

6.9 Settings

Click on Settings in the menu to access four different tabs:
9 Interfaces
 Service
T Maintenance
1 Analyzerinfo

6.9.1 Settings: Interfaces

Click on Settings MylInterfaces in the menu to view the following 5 sections, which appear automatically:
1 Analyzer IP Config.
1 Analog Outputs
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Digital Inputs
Digital Outputs
Password Protection

= =& -9

[T Sorvca | Mainterance | Anabyaer info.

Analyzer IP Config Analog Outputs
oHeP O sabled omputl hox
St 1P Enabied o2
1 siress 192.168.1.1 s [on
Gateway 1024681 .
et mask 233.295.255.0
Hostrame 20360021412

Digital Inputs

Ineut s on

It 2 off
s MACAGS  FEDCTAAZIDGE

Password Protection
0Kt Passwerd Digital Qutputs.

Mew Pessword Ousptl  on: alon m

Illustration 32: Interfaces

1 Analyzer IP Config consists of:

Selection Description
Assigned IP Dynamic IP address assigned by DHCP network. N/A if not
connected to a DHCP network.
pssigned 1P i Assigned Gateway Gateway of DHCP network. N/A if not connected to a
Assigned Gateway WA DHCP network.
Assigned et mask na Assigned Net mask Net mask of DHCP network. N/A if not connected to a
Static IP
DHCP network.
IP address 192.168.8.10 - - -
e — Static IP Header for LAN settings for static IP. If changed, the
ateway 192.168.1.1
Net mask 255.255.255.0 analyzer must be rebooted for changes to take effect.
o IP address Static IP address
Hosthame 1748-001-0010 Gateway Static Gateway
Apoly.. Net mask Static Net mask
Hostname Analyzer Hostname used DHCP connection
Apply button Applies the new IP settings or Hostname. Analyzer must
Analyzer MAC Addr F8:DC:7A:AZ:DE:FS be rebooted for changes to take effect.
Analyzer MAC Addr The analyzer ethernet MAC address.

Table 9: Analyzer IP Config

For more information on selection and setup of assigned or static IP configuration, see 6.3 Connection setup.
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1 Analog Outputs consists of:

| Selection Description

Output 1 A drop-down box to select data on Output 1.
Analog Outputs Output 2 A drop-down box to select data on Output 2.

Output 3 A drop-down box to select data on Output 3.
Output 1 E02 7 | Output4 A drop-down box to select data on Output 4.
Output 2 kil b Available data sources for Outputs 1-4 are Off, Test, NO, NO3, SO,
Output 3 NOX - NH3, and NOx,
Output 4 Test -

4.00 % For details on Testoutput, see 9.3.3 Test of Analog Outputs.

The analyzer will use the output range 4 mA — 20 mA to represent the
analyzer readings, covering the following ranges:

NOx 0to 2000 ppm
NO 0to 1500 ppm
NO2 0to 500 ppm
SO2 0to 1000 ppm
NH3 0to 100 ppm

The analyzer will output 3.2 mA shutdown or in case of alarm.

Table 10: Analog Outputs

1 Digital Inputs consists of:

Selection Description
Input 1 A drop-down box to select input signal type on Input 1.
Input 2 A drop-down box to select input signal type on Input 2.
Input 1 Available input signal types on inputs 1-2 are:
Start/Stop:

The analyzer measures (Analyzing mode) when the input is high. The
analyzer is in Standby when the input is fow.

Calibration Ack.:
Digital Inputs Set the digital input high for 1 second to allow the analyzer to calibrate

after the analyzer has requested this.
tnput 1
off Reset Analyzer:
Input2 Set the digital input high for 1 second to reboot analyzer.

Start/Stop

Reset Analyzer
Test

Test:
A test indicator will show if the input is low = red, or high = green

Table 11: Digital Inputs
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1 Digital Outputs consists of:

Digital Outputs

Output 1 Off: War... ~

Output 2
Calibration Req.

Heartbeat
On: Warn/Alarm

Off: Warmn/Alarm
On: Alarm

Off: Alarm
Active Heartbeat
Test

Selection Description
w Output 1 A drop-down box to select output signal type on Output 1.
Digital Qutputs "
Output 2 A drop-down box to select output signal type on Output 2.
Output 1 Available output signal types on outputs 1-2 are

Active Heartbeat:
In Standby state, the output is low. In Analyzing state, the output is
toggled each 500 milliseconds (1 Hz). During zero-point calibration, the
output is toggled at double speed (250 ms, 2 Hz).

On: Warn/Alarm:

The analyzer sets the output high if warning or alarm need attention.
Otherwise, output is low.

Off: Warn/Alarm:

The analyzer sets the output low if warning or alarm need attention.
Otherwise, output is high.

On: Alarm:

The analyzer sets the output high if alarm need attention. Otherwise,
output is low.

Off: Alarm:

The analyzer sets the output low if alarm need attention. Otherwise,
output is high.

Heartbeat:

The analyzer toggles the output each 500 milliseconds (1 Hz) to indicate
that the analyzer is powered on.

Calibration Req.:

The analyzer sets the output high when an automatic zero-point
calibration is required. Confirm the request by setting the proper Digital
Input high.

Test:
A test function, where a checkbox appears. If checked the output is set
high, otherwise low.

Table 12: Digital Outputs

9 Password Protection consists of:

Selection

Description

Password Protection

0ld Password
[7] Show
New Password

[7] show

Old Password

Enter old password.

New Password

Enter new password.

Set

Set new password.

Ifthe password is forgotten, it can be reset in the LCP maintenance
menu. Default username and password are admin/admin.

Table 13: Password Protection

6.9.2 Settings: Service

Click on Settings HService in the menu to view the following six sections, which appear automatically:

Startup

GPS Position Data

NOx Readout

Calibration Acknowledge
Time

Set Emission Warning Levels

E I ]
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4

Illustration 33: Service

9 Startup consists of:

Selection Description

Auto-start A drop-down box to select the Auto start setting. Options:
Enabled, Disabled, Resume.

For a description of the options, see 4.3.1 Auto start

NB. If a digital input is set to Start/Stop that input overrules the auto

start setting.
Table 14: Startup
9 GPS Position Data consists of:
Selection Description
Checkbox A check box to enable/disable the reception of GPS data

The reception of GPS data can be enabled or disabled by the user.

GPS data is expected to be in NMEA format containing GPRMC
messages.

Green light indicates GPS enabled and position signal received. Red light
indicates bad GPS signal reception - possibly due to poor antenna
conditions.

If a GPS connection is available and the GPS is enabled, coordinates will
be logged to the measurement log. If the box is unchecked, coordinates
will not be logged in the Measurement Log.

Table 15: GPS Position Data

1 NO.Readout can be enabled/disabled by checking or unchecking the check box. This will switch between
NO/NO, or NO, readout on the LCP and the SST status page.
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