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I 1 General Information = MOTORTECH

Read through this operating manual carefully before use and become familiar with the product.
Installation and start-up should not be carried out before reading and understanding this docu-
ment. Keep this manual readily available so that you can reference it as needed.

1.1 What Is the Purpose of this Operating Manual?

This manual serves as an aid for the installation and operation of the product and supports the
technical staff with all operating and maintenance tasks to be performed. Furthermore, this
manual is aimed at preventing dangers to life and health of the user and third parties.

1.2 Who Is this Operating Manual Targeted to?

The operating manual provides a code of conduct for personnel tasked with the setup, opera-
tion, maintenance, and repair of gas engines. A certain level of technical knowledge with respect
to the operation of gas engines and basic knowledge of electronic ignition systems are neces-
sary. Persons who are only authorized to operate the gas engine shall be trained by the operat-
ing company and shall be expressly instructed concerning potential hazards.

1.3 Which Symbols Are Used in the Operating Manual?

The following symbols are used in this manual and must be observed:

Example

This symbol indicates examples, which point out necessary handling steps
and techniques. In addition, you receive additional information from the
examples, which will increase your knowledge.

EXAMPLE

Notice

This symbol indicates important notices for the user. Follow these. In addi-
tion, this symbol is used for overviews that give you a summary of the nec-
essary work steps.

Warning

This symbol indicates warnings for possible risks of property damage or
risks to health. Read these warning notices carefully and take the men-
tioned precautionary measures.

Rev. 03/2022 7
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Danger

This symbol indicates warnings for danger to life, especially due to high
voltage. Read these warning notices carefully and take the mentioned
precautionary measures.

1.4 Which Abbreviations/Acronyms Are Used in the Operating Manual?

In the operating manual or the user interface, the following abbreviations/acronyms are used.

Abb.
CAN bus

CE

csv

DC
DIP

DIS

ECU

EMC

ESD

HMI

1/0

Term

Controller Area
Network bus

Conformité
Européenne

Comma-separated
Values

Direct Current

Dual In-Line Package

Draft International
Standard

Electronic Control Unit

Electromagnetic
Compatibility

Electrostatic
Discharge

Human-Machine
Interface

Input/Output

Description

Bus for control devic-
es / networks

Conformity with EU
directives

Data separated by
comma

Explanation

Asynchronous serial connec-
tion system for linking control
units

Mark based on EU legislation
for certain products in conjunc-
tion with product safety

Text file for storage or ex-
change of structured data

Housing form for electronic
components with two rows of
connections for push-fit assem-
bly

Draft 1ISO standard

Electronic module for control
and regulation

Compatibility of electrical or
electronic equipment items
with their surroundings

Interface between a human and
a machine or a computer

Communication of an informa-
tion system with the outside
world

Rev. 03/2022
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Abb. Term Description Explanation

1SO International
Organization for
Standardization

LED Light Emitting Diode Light emitting electronic semi-
conductor
MAP Manifold Absolute
Pressure
MMC Multimedia Card Digital storage medium
PRAK PIN Reset Key for resetting all Key that resets all PINs of the
Authorization Key PINs EasyNOx.
PRRK PIN Reset Request Key Key for applying fora  Key with which the key for re-
PIN reset key setting all EasyNOx PINs can be
requested.
RoHS Restriction of
Hazardous
Substances
SDcard  Secure Digital card Secure digital data Digital storage medium
storage card
SDHC Secure Digital Secure, high-capacity Digital storage medium
card High-Capacity card digital memory card
usB Universal Serial Bus Serial connection system to
link a computer to external de-
vices
uTtc Coordinated Universal
Time

Rev. 03/2022 9
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2 Safety Instructions

.1 General Safety Instructions

The following safety instructions must be followed in the area in which the device is operated:

High voltage! Danger to life!

While the engine is running, there is danger to life through high voltage par-
ticularly in the area of the ignition system. The following parts should there-
fore not be touched or removed unless explicitly stated otherwise:

DANGER

— Ignition coils and caps
— Wires of the high voltage circuit
— In- and output wiring of the ignition controller

— Pickups and their wiring

Danger to persons with pacemakers!

Electromagnetic impulses in the wiring of the ignition system may exceed
the permissible limits of pacemakers. Persons with pacemakers must there-
fore not be present in the vicinity of the ignition system being operated.
Mark the operating location of the ignition system with the corresponding
standardized warning symbol.

MOTORTECH equipment is manufactured as state of the art and therefore safe and reliable to
operate. Nevertheless, the equipment can cause risks or damage can occur if the following in-
structions are not complied with:

The gas engine must only be operated by trained and authorized personnel.

Observe all safety instructions of the system and all safety instructions of the system opera-
tor.

Operate the equipment only within the parameters specified in the technical data.
Use the equipment correctly and for its intended use only.
Never apply force.

For all work such as installation, conversion, adaptation, maintenance, and repair, all equip-
ment must be disconnected from the mains and secured against unintentional reactivation.

Perform only such maintenance and repair work as is described in this operating manual,
and follow the instructions given while working.

Only use spare parts supplied by MOTORTECH for the maintenance of the device.

Further work must only be performed by personnel authorized by MOTORTECH. Non-compli-
ance with the instructions will void any warranties for the proper function of the equipment
as well as the responsibility for the validity of the certifications.

Safety devices must not be dismounted or disabled.

Rev. 03/2022
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— Avoid all activities that can impair the function of the equipment.
— Operate the equipment only while it is in proper condition.
- Investigate all changes detected while operating the gas engine or ignition system.

- Ensure compliance with all laws, directives, and regulations applicable to the operation of
your system, including such not expressly stated herein.

— Ifthe system is not entirely tight and sealed, gas may escape and result in explosion hazard.
The inhalation of gas can also lead to death or severe health damages. Therefore, upon com-
pletion of all assembly works, always check the system's tightness.

- Always ensure adequate ventilation of the engine compartment.
— Ensure a safe position at the gas engine.

— Thereis arisk of burning on hot surfaces. Allow the gas engine to cool down before starting
any work.

- Personal protective equipment (PPE), e.g. safety shoes and gloves, must be worn during all
work on the gas engine.

— Noise from the system can cause permanent or temporary damage to your hearing. Wear
suitable hearing protection at the system.

- Your behavior can reduce possible residual risks to a minimum. Observe responsible han-
dling of the gas engine and the gas-carrying system.

2.2 Electrostatic Discharge Hazards

Electronic equipment is sensitive to static electricity. To protect these components from damage
caused by static electricity, special precautions must be taken to minimize or prevent electro-
static discharge.

Observe these safety precautions while you work with the equipment or in its vicinity.

- Before performing maintenance or repair work, ensure that the static electricity inherent to
your body is discharged.

- Do not wear clothing made from synthetic materials to prevent static electricity from build-
ing up. Your clothing should therefore be made of cotton or cotton mix materials.

- Keep plastics such as vinyl and Styrofoam materials as far away from the equipment as pos-
sible.

— Do not remove the circuit boards from the housing of the device.

Rev. 03/2022 11



I 2 Safety Instructions

2.3 Information on Electric Isolation
If ground and earth potential are not properly isolated, the following problems as well as others
can occur:

- Electromagnetic interferences (e.g. ground loops)

- Signal corruption (e.g. of the analog voltage signal)

— Unwanted leakage currents

Therefore, earth potential and the negative pole of the power supply of all devices in the electric
assembly that provide the option, should be connected separately. If possible, the negative pole

of the power supply should only be connected to earth potential at one point in the entire sys-
tem.

Wiring Example

Device with Device featuring
shielded wires protection class Il
o

ny
o

=

L+
24V DC
L-

a—
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I 2 Safety Instructions = MOTORTECH

® Occurrence of ground loops
The devices shown in the following image do not feature the possibility to
connect the earth potential and the negative pole of the power supply sepa-

oI rated from each other. How ground loops are created.

A ground loop is a ground connection of an electric wiring assembly that is
closed as a loop. Due to impedance (resistance R » 0) of the loop, low-fre-
quency interference currents can lead to an unwanted voltage drop in the

signal path.
Device 1 Device 2
II R II
|

—
||_

Ground loop

Rev. 03/2022 13



I 2 Safety Instructions

2.4 Special Safety Instructions

2.4.1 EasyNOx System

Explosion hazard!

In the event of a malfunction, ignitable sparks may be generated in the
EasyNOx system. Therefore, take appropriate measures to ensure that no
explosive gases are formed in the system area.

Risk of suffocation! Risk of poisoning!

Leaks in the exhaust pipe can cause exhaust gases to escape and people in
the system room can suffocate or be poisoned. After mounting the sensors,
check the tightness of the exhaust pipe.

Risk of burning!

There is a risk of burns when touching the sensing elements of the NOx sen-
sor and the thermocouples because the sensing elements become hot dur-
ing operation. Therefore, note the following points:

— Install the sensing elements on the exhaust pipe at suitable locations
at which people at the plant cannot be burned by them, or install an ap-
propriate protection around the sensing elements that prevents contact
with them.

— The sensing elements must have cooled down sufficiently after switch-
ing off or disconnecting the power supply before you can touch the
sensing elements again.

Risk of destruction and injury!

The EasyNOx is an electrically operated device, and there is the risk of elec-
trostatic discharges. Therefore, never operate the device without the appro-
priate grounding, to prevent injuries and damage.

14 Rev. 03/2022
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Risk of injury!

The EasyNOx is designed for operation in circuits with protected extra-low
voltage (PELV). The voltages in these circuits must not exceed 50 V AC or
75V DC.

The EasyNOx must not be electrically connected to circuits which carry dan-
gerously high voltages or which could do so if a single fault occurs.

Therefore, the following conditions, among others, must be fulfilled:

— The power supply may only be provided from power supply units with
safe electrical isolation or from batteries.

— Relays with safe isolation must be used for coupling to circuits that
carry or in the event of a failure could carry dangerous voltage.

— All currently applicable standards and regulations must be taken into
account.

Operational safety!

The devices of the EasyNOx system must be operated with closed housings.
Otherwise, proper functioning of the devices and compliance with the pro-
tection classes cannot be guaranteed.

When the system is powered off, the housings may only be opened for
wiring and configuration. When the housing is open, make sure that no
moisture forms in the housing.

Operational safety!

To prevent arcing or sparking and short circuits that can cause electric
shock and serious damage to the connected equipment, always switch off
the power supply to the EasyNOx system before disconnecting the electrical
connections in the EasyNOx system.

Operational safety!

The EasyNOx and the software are not designed for safety-critical applica-
tions. The binary inputs and outputs of the EasyNOx system must not be
used for safety-critical purposes.

Rev. 03/2022 15



I 2 Safety Instructions

Risk of destruction!

When using the EasyNOx, observe the following points:

— Do not let the device fall.

— The device must not come into contact with water and other liquids.

— Do not operate the device in direct sunlight, near heat sources, or in hu-
mid environments.

— Only operate the device in accordance with the technical specifications.

Disregard of these guidelines can lead to the destruction of the device.

Risk of damage and malfunctions!
Safe operation is no longer guaranteed in the following cases:
— The EasyNOx shows visible damage.

— Thedisplay remains dark or shows unusual patterns for a longer period
of time.

— The screen saver does not turn off when touching the display.

— The EasyNOx does not react after a restart.

The EasyNOx must then be turned off and must not be used any longer.

Risk of destruction!

The surface of the touchscreen is sensitive to pointed and sharp-edged ob-
jects. Therefore handle the touchscreen carefully. Pixel errors due to im-
proper handling are excluded from the warranty.

Danger of interference with radio reception!

The EasyNOx system is not intended for use in residential areas and cannot
ensure adequate protection of radio reception in such environments.
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2.4.2 NOx Sensor P/N 56.03.003

Rev. 03/2022

Explosion hazard!

Only use the NOx sensor for measurement in non-explosive gas mixtures, as
explosive gas mixtures can ignite at the hot sensing element. Especially in
the event of an engine malfunction, make sure that no unburned gas mix-
ture enters the exhaust pipe.

Operational safety!

Proper functioning of the NOx sensor is only guaranteed if the sensing ele-
ment does not overheat at the mounting location. Avoid accumulated heat
at the sensing element and ensure sufficient ventilation of the sensing ele-
ment by ambient air.

Operational safety!

To ensure proper functioning of the NOx sensor throughout its service life,
be sure to observe the following:

— The probe must not come into contact with condensation water, other
liqguid components such as oil and grease, or sealants.

— Contamination in the exhaust gas, e.g. due to corrosion or material es-
caping from the catalytic converter, must be avoided.

— The sensor and its electronics must not be painted or otherwise coated.

- Do not open the cover of the evaluation unit's connector.

Operational safety!

The NOx sensor must not be used any further under any circumstances if it
is damaged or the sensing element of the NOx sensor has been mechanical-
ly shocked (e.g. by dropping it on the floor or impacts on the sensing ele-
ment). In these cases, contact MOTORTECH for sensor replacement (see
Customer Service Information on page 133).

Operational safety!

The sensing element may be mounted a maximum of one time. The electri-
cal connection to the NOx sensor's evaluation unit may be established and
disconnected a maximum of 20 times. After that, proper functioning of the
sensor can no longer be guaranteed.
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I 2 Safety Instructions

2.5 Proper Storage

Keep the storage period of the CAN bus/NOx sensor module as short as possible and unpack the
CAN bus/NOx sensor module no earlier than directly before mounting (see section Proper Trans-
port on page 18). For storage, observe the mechanical specifications of the CAN bus/NOx sensor
module (see section Mechanical Data on page 22). In the vicinity of the NOx sensor, no easily
evaporating organic materials or silicone-organic materials may be stored.

2.6 Proper Transport
Let the EasyNOx system and in particular the sensing element of the NOx sensor remain in their
original packaging until they reach their place of use.

After unpacking, secure the EasyNOx housing against falling over, dropping, and slipping.

After unpacking, take care not to twist the wires in the connection cable between the sensing
element and the evaluation unit of the NOx sensor P/N 56.03.003 when carrying the CAN bus/
NOx sensor module. Do not wrap the connection cable of the NOx sensor around the CAN bus/
NOx sensor module under any circumstances. Wrap the connection cable separately from the
module, and maintain the minimum bending radius of 20 mm (0.79") as well as the minimum
distance of the first bend of 30 mm (1.18") on both ends of the connection cable.

The protective cap of the NOx sensor's sensing element is designed to prevent dirt and dust from
entering the sensing element. Do not remove the protective cap from the sensing element until
you are instructed to do so within this operating manual (see section Mounting the Sensing Ele-
ment of NOx Sensor P/N 56.03.003 on page 49).

2.7 Proper Disposal

After the expiration of its service life, MOTORTECH equipment can be disposed of with other
commercial waste, or it may be returned to MOTORTECH. We will ensure its environmentally
friendly disposal.

18 Rev. 03/2022



I 3 Intended Use = MOTORTECH

3.1 Functional Description

The NOx monitor of the EasyNOx monitors the exhaust gases of stationary gas-powered lean-
burn engines in industrial environments. The measurement data is provided by a connected CAN
bus/NOx sensor module. Up to two thermocouples can be connected to the CAN bus/NOx sensor
module and are additionally used to measure the exhaust gas temperature near the catalytic
converter and to detect the dew point for the NOx sensor of the CAN bus/NOx sensor module. The
EasyNOx can be connected to up to two CAN bus/NOx sensor modules via the CAN bus interface
CAN2 and thus monitor up to two engines.

The optionally available I/0 communication module provides the EasyNOx with analog and bina-
ry inputs and outputs to which, depending on the application, various functions can be assigned
and which in this way enable communication with a master control. Up to two I/0 communica-
tion modules can be connected to the EasyNOx via the CAN bus interface CAN1.

Additionally, the EasyNOx can start a device that is not directly supported by it, but to which it is
connected via the CAN bus interface CAN1, and monitor its connection status.

The NOx monitor and the I/O communication module are fully configurable via the EasyNOx. A
USB port allows recorded data and reports to be saved to a USB flash drive. Simultaneously, the
EasyNOx can integrate up to two NOx monitors and up to two I/O communication modules.
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3.2 Applications

Danger of interference with radio reception!

The EasyNOx system is not intended for use in residential areas and cannot
ensure adequate protection of radio reception in such environments.

In conjunction with NOx sensor P/N 56.03.003, the NOx monitor of the EasyNOx is designed for
use with stationary gas-powered lean-burn engines in industrial environments, which are
equipped with exhaust gas cleaning and whose exhaust gases have an oxygen content = 1 vol%.

The NOx sensor P/N 56.03.003 of the CAN bus/NOx sensor module is suited for exhaust gases
that are free of ammonia. The NOx sensor may only be used mounted in an exhaust pipe for mea-
surements in non-explosive gas mixtures.

In exhaust gas lines equipped with an oxidizing catalytic converter, the NOx monitor of the Easy-
NOx can be used for qualitative monitoring and documentation of nitrogen oxide emissions in
accordance with the 44th Ordinance Implementing the Federal Immission Control Act (BImSchV)
and the standard sheet VDMA 6299:2019-09.

The NOx monitor of the EasyNOx can be used with two CAN bus/NOx sensor modules to monitor
two engines that are located in the same room in close proximity.

The EasyNOx is designed for use in a non-hazardous area and may only be operated with the de-
vices specified for this purpose. The EasyNOx does not support safety-critical applications.

As per EN 55011, the EasyNOx NOx monitoring is equipment of Group 1 and Class A.

Any use other than the one described in the operating manual shall be considered improper use
and will result in the voiding of all warranties.
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System Overview (Example)
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I 4 Product Description

4.1 Technical Data

4.1.1 Certifications
The EasyNOx NOx monitoring is certified as follows: CE

The EU Declaration of Conformity can be obtained on request from your MOTORTECH contact
person (see section Customer Service Information on page 133).

4.1.2 Mechanical Data

Compliance with protection class

The specified protection classes are only guaranteed if all external cables
are wired according to their specifications, all cable glands and screw open-
ings are tightly closed, and all covers are closed or mounted as specified.

The EasyNOx has the following mechanical characteristics.

Feature Value

Dimensions 305.6 mm x 230 mm x 86 mm (12.04" X 9.06" x 3.39")
(length x width x height)

Weight 3.5 kg (7.8 lbs)

Shape of device See section Overview Drawings on page 32

Mechanical environmental Protection: IP 66

conditions

Climatic environmental Operation:

conditions 0 °Cto +50 °C (+32 °F to +122 °F)

Housing closed:

5 % to 90 % humidity without condensation
Condensation must be prevented by suitable measures
Housing open:

5 % to 50 % humidity without condensation at +40 °C
(+104 °F)

5 % to 90 % humidity without condensation at +20 °C
(+68 °F)

Storage:

-20 °C to +70 °C (-4 °F to +158 °F)

30 % to 70 % humidity without condensation

Up to 3,000 m (9,842") above sea level
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The CAN bus/NOx sensor module with NOx sensor P/N 56.03.003 has the following mechanical
characteristics:

Feature Value

Dimensions Length x width mounting plate:
206.5 mm x 150 mm (8.13" x 5.91")

Height mounting plate with CAN bus module: 82 mm (3.23")

Weight 1.53 kg (3.4 lbs)
Shape of device See section Overview Drawings on page 32
Mechanical environmental Protection: IP 66 with mating plug connected to evaluation
conditions unit of NOx sensor P/N 56.03.003 and sensing element
mounted in suitable welding boss from MOTORTECH
Climatic environmental Operation:
conditions —40 °C to +85 °C (-40 °F to +185 °F)
5 % to 90 % humidity without condensation with closed
housing
Storage:

-40 °C to +75 °C (-40 °F to +167 °F)

30 % to 60 % humidity without condensation with closed
housing

Max. 18 months

Up to 2,000 m (6,561') above sea level
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The sensing element of the NOx sensor P/N 56.03.003 has the following mechanical characteris-
tics:

Feature Value

Dimensions Length of probe: 24 mm (0.95")
Length of sensing element: 83.3 mm (3.28")

Length of connection cable: 980 mm (38.58")

Shape of device See section Overview Drawings on page 32

Mechanical environmental Protection: IP 6K9K with mating plug connected to evalua-

conditions tion unit and sensing element mounted in suitable welding
boss from MOTORTECH

Climatic environmental Exhaust gas temperature range:

conditions -40 °C to +850 °C (40 °F to +1,562 °F)

Operating temperature hexagon nut:
-40 °C to +500 °C (40 °F to +932 °F)

Operating temperature sensing element grommet and con-
nection cable:
-40 °C to +170 °C (-40 °F to +338 °F)

Operating pressure range:
600 mbar abs to 1,500 mbar abs

Mounting cycles Max. 1

Service life 8,000 operating hours with ambient temperature max.
+90 °C (+194 °F) at evaluation unit

The optional I/O communication module has the following mechanical characteristics:

Feature Value

Dimensions Without wiring: 100 mm x 97 mm x 48 mm
(3.94" x 3.82" x 1.89") (length x width x height)

Weight Without harnesses: 320 g (0.71 lbs)

Shape of device See section Overview Drawings on page 32
Mechanical environmental Protection: IP20

conditions

Climatic environmental —40 °C to +85 °C (-40 °F to +185 °F)
conditions

Max. 85 % humidity without condensation

Up to 2,000 m (6,561") above sea level
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4.1.3 Product Identification — Labeling on the Device

EasyNOx
On the outside of the housing
- ~
—————— Abb.
= MOTORTECH® P/N
S/N

I«

P/N| 63.05.010
SIN[ 05042245

HMI Module

S/N[ 03094058

Made by
MOTORTECH GmbH
Hogrevestr. 21-23
29223 Celle
Germany
www.motortech.de

154

Meaning

Part number of the EasyNOx

Serial number of the EasyNOx and under HM/
Module the serial number of the EasyNOx HMI
module installed in the housing

J
EasyNOx HMI Module
Rear side

—_— P/N|06.05.150

= MOTORTECH' | '

—_— AN | PV4.00.0000-000-AA-A |

HMI Module SiN[03094058 |

Abb.  Meaning

P/N Part number of the EasyNOx HMI module

A/N Arrangement number of the EasyNOx HMI module

S/N Serial number of the EasyNOx HMI module

Rev. 03/2022
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CAN Bus/NOx Sensor Module

P/N 63.05.015
S/IN 05042268

Abb.  Meaning
P/N Part number of the CAN bus/NOx sensor module
S/N Serial number of the CAN bus/NOx sensor module

CAN Bus Module
On the outside of the housing

£ MOTORTECH"
P/N 06.72.099

Abb.  Meaning
P/N Part number of the CAN bus module

NOx Sensor P/N 56.03.003
The numbers required for unique product identification are on the top side of the evaluation
unit:

- Part number of the NOx sensor (P/N)

— Serial number of the NOx sensor (S/N)

NOx-Sensor

£ MOTORTECH 24\

P/N 56.03.003
S/N 080752409181

MOTORTECH GmbH

29223 Celle
Hogrevestr. 21-23
www.matortech.de
)
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I/0 Communication Module (optional)
On the bottom side of the top hat rail spring clip

= MOTORTECH

P/IN 63.05.014-01
S/IN 05042922

Abb.  Meaning

P/N Part number of the I/O communication module

S/N Serial number of I/0 communication module

4.1.4 Electrical Data
The EasyNOx has the following electrical characteristics:
Feature Value
Power consumption Without CAN bus/NOx sensor module:

- 5.3 Wtypical, max. 22.8 W

With up to two CAN bus/NOx sensor modules with NOx sen-

sor P/N 56.03.003:
— Max. 100 W in measuring operation

— During heating up to 176 W for a short period

Power supply Nominal voltage: 24 V DC
Operating voltage: 16 VDCto 32 VDC
Required current Without CAN bus/NOx sensor module:
- Max.1.5A

With up to two CAN bus/NOx sensor modules with NOx sen-

sor P/N 56.03.003:
— Max. 4.7 Ain measuring operation

— During heating up to 7.9 A for a short period

Real-time clock accuracy +30 ppm at 25 °C (77 °F)
Internal backup battery Non-rechargeable lithium manganese dioxide portable bat-
tery CR1220,3V

Service life: approx. 8 years (depending on application)

Rev. 03/2022
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I 4 Product Description

The measuring inputs of the CAN bus module have the following electrical data:

Feature Value

Resolution 16 bit

Thermocouple inputs Quantity: 2
Suitable for thermocouples of type K, class 1 as per IEC 584
With cold junction compensation

Measuring range: —200 °C to +1,200 °C (-328 °F to
+2,192 °F)

Measurement resolution: 0.1 K
Measuring accuracy: + 0.1 K
Sampling rate: 100 Hz per input

The measuring point of the thermocouple must be insulat-
ed from the housing.

Analog current inputs Quantity: 2
Permissible current: max. 22 mA
Current range for measured values: 4 mA to 20 mA
Measurement resolution: 0.001 mA
Measuring accuracy: 0.01 % FS
Sampling rate: 200 Hz per input

Period CAN message 200 ms
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The measuring probe of the NOx sensor P/N 56.03.003 has the following characteristics:

Feature Value

Measuring range nitrogen oxide
(NOx)

Measuring accuracy nitric oxide
(NO)

Response time nitric oxide (NO)
Light-off time nitric oxide (NO)

Cross sensitivity NOx measure-
ment

Sensitivity NOx measurement
Measuring range oxygen (02)
Measuring accuracy oxygen (02)
Response time oxygen (0-)
Light-off time oxygen (02)

Exhaust gas velocity

0 ppm to 3,012 ppm
See table 1, valid measured values from Oz = 1 vol%

ti0-90: Max. 1,800 ms at exhaust gas velocity 10 m/s
Max. 80 s after dew point release

Ammonia (NH;) typ. 110 %

Nitrogen dioxide (NO-) typ. 85 %

0 % t0 20.95 %

See table 2

ti0-90: max. 800 ms at exhaust gas velocity 11 m/s
Max. 45 s after dew point release

10 m/s to 100 m/s

Table 1: Measuring accuracy nitric oxide (NO)

Measurement

Measuring accuracy at 0- 2 1 vol%

New Aged

£ MOTORTECH

o ppm
90 ppm
1,500 ppm

+ 8 ppm abs + 10 ppm abs
+10 ppm abs +12 ppm abs
+8 % rel +10 % rel

Table 2: Measuring accuracy oxygen (02)

Measurement Gas composition Measuring accuracy

New
0% Nz with 1 % H.0 +0.2 % abs +0.3 % abs
8.29 % 8.29 % 02in N2; 0 % H.0 £ 6 % rel +8 % rel
12 % 12 % 02 in N2; 0 % H-0 +6 % rel + 8 % rel
20.95 % 20.95 % 02in N2; 0 % H.0  + 6 % rel +8 % rel

Rev. 03/2022
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The optional I/0 communication module has the following electrical characteristics:

Feature Value

Power consumption 0.72 W with unloaded outputs
Power supply Nominal voltage: 24 V DC

Operating voltage: 8 VDCto 32V DC
Required current 30 mA at 24 V and with unloaded outputs
Binary input Low level: o V

High level: corresponds to supply voltage

Safe low levelat 24 V:oVto 12V
Safe high levelat 24 V: 14 Vto 24 V

Binary outputs Quantity: 3
Plus/ground switching

Low level: o V
High level: corresponds to supply voltage

Analog input Current range for measured values: 4 mA to 20 mA

Analog output Output current: 4 mA to 20 mA

4.1.5 Display
The EasyNOx display has the following features:

Screen diagonal 178 mm (7")

Resolution 800 x 480 pixels

Color depth 18 bit (262,144 colors)
Brightness 400 cd/m2 typical

Viewing angle 50°, 70°,70°, 70° (UDRL)

Touch technology Projected capacitive multi touch
Backlight service life 50,000 hours typical
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4.1.6 Interfaces
The EasyNOx has the following interfaces:

USB Interface

Compatible with USB 2.0
Data rate: 480 Mbit/s (Host)

CAN Bus Interfaces

Quantity: 2

Network protocol: CANopen® (CAN1), SAE J1939 (CAN2)
As per ISO/DIS 11898

Transmission rate: 250 kbit/s

Max. wire length 250 m (820")

The CAN bus interfaces of the EasyNOx are exclusively intended for communication with de
vices that are supported by the EasyNOx.

Operational safety!

The memory card must remain inserted in the EasyNOx if you use its NOx
monitor. Otherwise you will lose access to the recorded NOx monitoring
data. If the memory card requires mandatory replacement, contact your
MOTORTECH contact person (see Customer Service Information on

page 133).

Memory Card Slots

Supported memory card types: SDHC, SD, MMC

Rev. 03/2022
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4.1.7 Overview Drawings

4.1.7.1 Dimensions
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CAN Bus/NOx Sensor Module P/N 63.05.015
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I/0 Communication Module (Optional)
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4.1.7.2 Components

EasyNOx

e

&
-

Pos.  Description

Housing door

Touchscreen

Housing door lock

Cable glands

USB port with protective cap
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CAN Bus/NOx Sensor Module P/N 63.05.015

Pos. Description

6| CAN bus module

Cable glands

A Grounding cable

A Connection cable CAN bus module to evaluation unit
Evaluation unit connector

Evaluation unit of NOx sensor P/N 56.03.003
Connection cable evaluation unit to sensing element
Sensing element of NOx sensor P/N 56.03.003
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4.1.8 Ports/Connections and LEDs
EasyNOx

O O
3 [q

[l

o o

&

4

[ |
IU A~
If'\ Fay

o D D D 1D

Pos.  Description

1| Terminal blocks (see section Wiring on page 58)

o USB port
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CAN Bus Module

Term
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V+

2
o
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WEEE
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ON

12

ON/CAN
Modul-ID
BEEEEE E%SR
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Function

£ MOTORTECH

Designation
P1, +, -, G1

P2, +, -, G2
P3, +, -, G3
P4, +, —, G4

Term Off/On
V+, GND

CAN-L, CAN-H
ON/CAN

Rev. 03/2022

Measurement connections for the thermocouples

Analog input for a charging pressure or load signal

Optional analog current input, whose input current can be dis-
played in the NOx monitor of the EasyNOx (see section Overview on
page 100).

Slide switch for CAN bus termination

Connection for the supply voltage and for looping through the sup-
ply voltage

Port for communication via the CAN bus

The LED indicates the J1939 status of the CAN bus module:

— Green: The CAN bus module is in "Error Active" state.

— Glowing green, 4 times flashing red: The CAN bus module is in
“Error Passive" state.

— Red: The CAN bus module is either in "Bus Off" state or there is
an error regarding the set bit rate or node ID.
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Designation Function

ERROR The LED indicates the device status of the CAN bus module:
— Green: The CAN bus module works flawlessly.

— Flashes red repeatedly 1 time long and 1 time short: The bit rate
is set incorrectly.

— Flashes red repeatedly 1 time long and 2 times short: The node
ID is set incorrectly.

— Flashing steadily red: an unsuitable sensor or no sensor con-

nected
Modul-1D DIP switches for setting the node ID of the CAN bus module (see
section Node ID CAN Bus Module on page 66)
Baud DIP switches for setting the bit rate of the CAN bus module (see

section Bit Rate CAN Bus Module on page 66)

The wiring and configuration of the CAN bus module is described in section CAN Bus/NOx Sensor
Module on page 61.
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5.1 NOx Monitoring

In the following sections, the NOx monitoring functions of the EasyNOx are described. To use the
NOx monitoring in the EasyNOx, the EasyNOx must be connected to a suitable CAN bus/NOx sen-
sor module from MOTORTECH.

5.1.1 Measured Value Display and Measured Value Output
The NOx monitoring of the EasyNOx displays the following measured values for up to two en-
gines:

— The current nitrogen oxide concentration reading from the connected NOx sensor in ppm
— The current oxygen concentration reading from the connected NOx sensor in vol.%

— Innormal operation, the current nitrogen oxide reading converted according to VDMA
6299:2019-09 in mg/Nms3 (for further details, see section Conversion of Nitrogen Oxide
Readings on page 41)

- The provisional daily average of nitrogen oxide readings in mg/Nm3
The NOx monitoring calculates the nitrogen oxide daily average from valid readings of the NOx

sensor in normal operation, provided that the dew point of the NOx sensor has been reached at
the catalyst outlet for at least 5 minutes.

In conjunction with the optionally available 1/0 communication module, the current nitrogen
oxide reading converted according to VDMA 6299:2019-09 or the provisional daily average can
additionally be output to a master control via an analog output.

5.1.2 Conversion of Nitrogen Oxide Readings
The readings from the connected NOx sensor are converted according to VDMA 6299:2019-09 in
the NOx monitor of the EasyNOx.

At first, the oxygen content measured in wet exhaust gas is converted to dry exhaust gas:
OZW
OZ.dr = 0,
(1- 0.1966 - 0.8953 - )

In the next step, the measured nitrogen oxide value is corrected by sensor- and plant-specific
NO:- correction factors:

NOy e = NOyy * (1K) + NOy,, - (Ki)

Following that, this NO--corrected nitrogen oxide value measured in wet exhaust gas is convert-
ed to dry exhaust gas:

NOX,W—C
1-(0.1966 - 0.8953 - %)

NOy g =
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Then the volume-based nitrogen oxide measured value is converted to a mass-based value in
mg/Nms:

NOy g = 2.063 * NOy

In the last step, the mass-based nitrogen oxide measured value is converted to a reference
oxygen content of Or =5 %:

21-0
NOX.r= 21——O;dr ) Nox,dr—mg

Variable  Meaning

K NO-/NOx ratio of the exhaust gas as a constant (see section Determining the
NO-/NOx Ratio on page 54)

Kno2 Sensor-specific NO correction factor as a constant (see section Sensor on
page 118)

NOxr Nitrogen oxide measured value converted to reference oxygen content and
based on mass and dry exhaust gas in mg/Nm3

NOx,w Nitrogen oxide value of the NOx sensor measured wet in ppm

NOx,w-c NO:-corrected nitrogen oxide measured value related to wet exhaust gas in ppm

NOx,dr Nitrogen oxide measured value related to dry exhaust gas in ppm

NOx,dr-mg Mass-based nitrogen oxide measured value related to dry exhaust gas in
mg/Nm3

Or Reference oxygen

O2,dr Oxygen measured value of the NOx sensor calculated on dry exhaust gas in
vol.%

Oz, Oxygen value of the NOx sensor measured wet in vol.%

5.1.3 Limit Monitoring

For the nitrogen oxide daily average, you define a level limit that must not be exceeded and a
warning level that indicates that the daily average is approaching the level limit. To use the NOx
monitoring in accordance with standard sheet VDMA 6299:2019-09, the daily average at which
an alarm should be triggered must be specified as level limit. If the final nitrogen oxide daily
average exceeds the specified level limit, the detected normal operation hours of the day are
added to the failure hour counter of the ongoing calendar year to the second.

The limit monitoring can be configured in the NOx Setup view (see section Preferences on
page 112).
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5.1.4 Failure Hour Counter

The failure hour counter of the NOx monitoring registers the time to the second that the nitrogen
oxide daily average has been above the configured level limit so far in a running calendar year.
The detected normal operation hours of a day are added to this failure hour counter to the sec-
ond if the final nitrogen oxide daily average exceeds the configured level limit (also see section
Limit Monitoring on page 42).

For this failure hour counter, you specify a time limit in the NOx monitoring that must not be ex-
ceeded and a warning threshold that indicates that the failure hour counter is approaching the
time limit.

You can configure the normal operation detection in the NOx Setup view (see section Preferences
on page 112).

The change of day is firmly preset to 00:00:00 hrs Central European Time (CET) or UTC+1. At the
beginning of a new calendar year, the failure hour counter is automatically reset to 0 hours.

5.1.5 Exhaust Gas Temperature Monitoring

The exhaust gas temperature monitoring of the NOx monitoring is used for monitoring catalytic
converter operation and also as dew point detection for the NOx sensor (see section Dew Point
Detection on page 43), and it is designed for thermocouples of type K. For up to two measuring
points, you define a temperature threshold respectively, that must not be exceeded. If the ex-
haust gas temperature is to be monitored both before and after the catalytic converter, you can
also define the permissible temperature difference range of the exhaust gas between the cata-
lyst inlet and catalyst outlet.

You can configure the exhaust gas temperature monitoring in the NOx Setup view (see section
Preferences on page 112).

5.1.6 Dew Point Detection

For the dew point detection of the NOx sensor, the temperature in the exhaust pipe at the cata-
lyst outlet is used, which is measured by the NOx monitor to monitor the exhaust gas tempera-
ture (see section Exhaust Gas Temperature Monitoring on page 43). The dew point detection
threshold is firmly predefined in the NOx monitor.

For engines with two catalytic converters in split exhaust gas lines, the exhaust gas temperature
at the catalyst outlet must be measured in both exhaust gas lines for NOx sensor dew point de-
tection.

The status of the dew point detection is displayed in the NOx Monitoring view of the EasyNOx
(see section Overview on page 100).

Rev. 03/2022 43



I 5 Functions

5.1.7 Normal Operation Detection

For detecting normal operation, the NOx monitor can evaluate the load signal of a master control
connected to the CAN bus module of the EasyNOx system or to the optional I/O communication
module. Alternatively, the NOx monitor can use the absolute charging pressure as an indicator
for the engine load. For this purpose, a manifold pressure sensor can be connected directly to
the CAN bus module of the EasyNOx system or alternatively the signal of a manifold pressure
sensor can be forwarded to the CAN bus module via the control cabinet. The threshold for normal
operation detection can be configured.

In conjunction with the optional I/0 communication module, there is also the option that a mas-
ter control indicates normal operation via the binary input of the I/0 communication module (see
section Binary Inputs on page 124).

The status of the normal operation detection is displayed in the NOx Monitoring view of the Easy-
NOx (see section Overview on page 100). You can configure the normal operation detection in the
NOx Setup view (see section Preferences on page 112).

5.1.8 Daily Log

Every 10 seconds, the NOx monitor of the EasyNOx saves a complete record of all relevant meas-
ured values, timers, and status values to a daily log on the memory card inserted in the EasyNOx.
Selected measured values of the daily logs can be visualized in the NOx History view of the NOx
monitor (see section History on page 106). Via the USB interface of the EasyNOx, each daily log
can be exported as a CSV file to a USB flash drive (see section Export on page 110).

5.1.9 Annual Log

For each calendar year, the NOx monitor of the EasyNOx summarizes the relevant measured val-
ues and timers of all measurement days in an annual log. This annual log is stored on the memo-
ry card inserted in the EasyNOx and contains the following information:

— Measured values: average, minimum value, maximum value, and standard deviation related
to the measurement day

- Timers: daily value related to the measurement day and total value related to the calendar
year

Via the USB interface of the EasyNOx, each annual log can be exported as a CSV file to a USB
flash drive (see section Export on page 110).

5.1.10 Logbook

In a logbook, the NOx monitor of the EasyNOx logs emission-related events. Additionally, custom
entries can be made in this logbook (see section Logbook on page 108). The loghook can be ex-
ported to a USB flash drive as part of the NOx monitoring report (see section NOx Monitoring
Report on page 45). You can maintain the logbook in accordance with standard sheet VDMA
6299:2019-09.
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5.1.11 NOx Monitoring Report

MOTORTECH

For each calendar year for which the NOx monitor has values, the EasyNOx can generate a NOx
monitoring report as a PDF file if needed and export it to a USB flash drive (see section Export on
page 110). This NOx monitoring report contains the following information:

NOx Monitoring Report 2021 EasyNO,=
w3noun i

-amamm:qll=

Engine 1

Tperator Tompany

Contact Jane Doe

Street 5 Main Street

Postal Code, City E1 70P London m

Site CHP

Engine Serial Number 140253

Summary

Operating Hours 529h

NO. Failure Hours 428 h

Operating Days 1

NO: Failure Days B(72.7 %)

Temp. Failure Hours 30h

NO. Average B93.7 mg/Mm? m

Qr Average 424%

Hourly Limit 400

Tt S kg 8t it covendly Bogiaped sie 1w St

o am
R T A TR A T 10 TN B T A TR T A TR 10 T

m
m o
m a
o

Configuration

Logbook

100831 b GComaral
prie Viarmin

Pos.

1] Name of the monitored engine

o Operator information

m Annual summary

Time limit for twelve consecutive months as per 44th BImSchV § 20 (4)
Configuration of the respective NOx monitor

Logbook of the respective NOx monitor

Vi Daily values of the respective NOx monitor

il Miscellaneous data on the EasyNOx

Exceedances of the time limit within twelve consecutive months are highlighted in red in the

Sum column of the time limit overview .
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5.2 |/O Communication Module

The optionally available I/0 communication module (e.g. as part of the EXTENDED package of the
EasyNOx) provides the EasyNOx with analog and binary inputs and outputs. Depending on the
application, these inputs and outputs can be assigned differently, for example for the input and
output of measured values or for signaling warnings, errors, or certain operating states from or
to a master control. Up to two I/0O communication modules can be connected to the EasyNOx via
the CAN bus interface CAN1.

For more information on the I/0 communication module, read the section I/0 Communication
Module on page 121.

5.3 Generic Device

The EasyNOx can integrate a device that it does not support directly, but to which it is connected
via the CAN bus interface CAN1 (for example a protocol converter), as a so-called generic device.
The generic device is started along with the EasyNOx and its connection status is monitored by
the EasyNOx. The generic device is not displayed in the start menu, but its connection status is
visualized in the menu bar of the EasyNOx and logged in the Event Log view. For more informa-
tion on the generic device, see section Generic Device on page 128.
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6.1 Unpacking

Before unpacking, observe the instructions in section Proper Transport on page 18.

To prevent condensation from forming in the sensing element of the supplied NOx sensor

P/N 56.03.003, you should avoid any temperature shocks when opening the packaging. Before
opening, allow the shipping unit to adjust to the mounting temperature, and after having
opened it, avoid temperature changes. The supplied NOx sensor must not be taken out of its
packaging in polluted air and under bad weather conditions (e.g. oil, water, snow, dust, sand,
smoke).

Unpack the components of the EasyNOx system without damaging them and ensure that the
operating manual is always within reach of the device and easily accessible. Do not remove the
protective cap from the sensing element until you are instructed to do so within this operating
manual (see section Mounting the Sensing Element of NOx Sensor P/N 56.03.003 on page 49).
Check the contents for completeness and verify that the equipment meets your application re-
quirements.

Scope of Supply
The scope of supply of the EasyNOx includes:

— EasyNOxincl. housing and inserted SDHC card 16 GB
- Sealing plugs for EasyNOx housing (4x)
— Sealinginsert for cable gland M25 of EasyNOx housing, 3x 7 mm (2x)
- Sealing insert pin for sealing insert opening @7 mm (6x)
- Up to two CAN bus/NOx sensor modules pre-mounted on a mounting plate, each including
- Sealinginsert pin for cable gland M16, 29 mm
- Sealing insert pin for cable gland M12, 27 mm (2x)
- Welding boss for NOx sensor
- Locking screw for welding boss

- USB flash drive with EasyNOx operating manual and handling guidelines for MOTORTECH
NOx sensors

— EXTENDED package: up to two I/0 communication modules

Optional accessories:

— CAN bus hybrid cable for connecting the CAN bus modules to the EasyNOx and to the power
supply
- Sheath thermocouples with suitable compression fitting

- Manifold pressure sensor
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6.2 Mounting of EasyNOx

The EasyNOx is typically mounted on the wall in the control room at a suitable accessible loca-
tion. If there is no control room, the EasyNOx can also be mounted in the engine room, but not in
the immediate vicinity of the engine in order to protect it from high temperatures and vibrations.
The installation location must be selected in such a way that there is sufficient space for mainte-
nance and repair work and that the device can be operated without problems. The mechanical
specifications of the EasyNOx must always be complied with (see section Mechanical Data on
page 22). The EasyNOx is not suited for outdoor installation.

For wall mounting, always use the four screw openings on the back of the EasyNOx housing (see
section Dimensions on page 32). Ensure that the wall has sufficient load-bearing capacity and
use fasteners that are suitable for wall mounting. In order to ensure the IP protection class of the
EasyNOx, carry out the fastening in such a way that the screw openings are sufficiently sealed.

Sealing plugs for screw openings

To ensure that the IP protection class of the EasyNOx is also guaranteed
during storage or transport, you can close the four screw openings with the
supplied sealing plugs if required.

6.3 Mounting of CAN Bus/NOx Sensor Module

The CAN bus/NOx sensor modules are to be installed at a suitable location in direct proximity to
the engine, but not on the engine. When selecting the mounting locations, pay attention to the
maximum available cable lengths and specifications of the individual connection cables. Also
comply with the specifications for laying the connection cable between the sensing element and
the evaluation unit of the NOx sensor P/N 56.03.003 from the section Laying the Connection
Cable on page 52.

Also observe the mechanical specifications of the CAN bus/NOx sensor module (see section
Mechanical Data on page 22). Also ensure that the J1939 network, to which the EasyNOx and the
CAN bus/NOx sensor modules are connected, complies with the maximum wire length of 250 m
(820".

The CAN bus/NOx sensor module is mounted via the screw openings on the mounting plate (see
section Dimensions on page 32). Use suitable fasteners and make sure that the load-bearing
capacity is sufficient at the mounting location.
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6.4 Mounting the Sensing Element of NOx Sensor P/N 56.03.003

Rev. 03/2022

Risk of suffocation! Risk of poisoning!

Leaks in the exhaust pipe can cause exhaust gases to escape and people in
the system room can suffocate or be poisoned. After mounting the sensors,
check the tightness of the exhaust pipe.

Operational safety!
To safely mount the NOx sensor, be sure to observe the following:

- To protect the NOx sensor and yourself, wear ESD-compliant work
gloves. To protect the NOx sensor against electrostatic discharge, also
comply with IEC 61340-5-1 and IEC TR 61340-5-2 in their respective valid
versions.

— Under no circumstances touch the probe of the sensing element while
mounting.

Operational safety!

The NOx sensor must not be used any further under any circumstances if it
is damaged or the sensing element of the NOx sensor has been mechanical-
ly shocked (e.g. by dropping it on the floor or impacts on the sensing ele-
ment). In these cases, contact MOTORTECH for sensor replacement (see
Customer Service Information on page 133).

Operational safety!

Proper functioning of the NOx sensor is only guaranteed if the sensing ele-
ment does not overheat at the mounting location. Avoid accumulated heat
at the sensing element and ensure sufficient ventilation of the sensing ele-
ment by ambient air.

Operational safety!

The sensing element may be mounted a maximum of one time. The electri-
cal connection to the NOx sensor's evaluation unit may be established and
disconnected a maximum of 20 times. After that, proper functioning of the
sensor can no longer be guaranteed.
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® SCR catalytic converter: No monitoring in accordance with VDMA
6299:2019-09
. The NOx monitor of the EasyNOx does not evaluate the dosing release of the

urea solution in an SCR catalytic converter. Thus, the NOx monitor of the
EasyNOx is not suited for monitoring SCR catalytic converters in accordance
with the standard sheet VDMA 6299:2019-09.

The following sections describe the mounting of the sensing element of the NOx sensor from the
CAN bus/NOx sensor module.

6.4.1 Mounting Position of Sensing Element
The possible mounting positions of the sensing element depend on the catalytic converter type
used:

— Oxidizing catalytic converter: Select a suitable position between the exhaust gas turbo-
charger and the exhaust gas heat exchanger before or after the catalytic converter. For en-
gines with two catalytic converters in split exhaust gas lines, select a suitable position be-
fore or after the split exhaust gas lines.

— SCR catalytic converter: Select a suitable position after the catalytic converter.

Ensure that there is a sufficient distance between the sensing element and the exhaust gas tur-
bocharger. Normally this distance should be at least 1 meter (3.3").

The NOx sensor is only suited for measurement when mounted in an exhaust pipe.

The mounting position of the sensing element must be defined in such a way that no condensa-
tion water is able to collect in the protective tube of the sensing element.

A pipe connected to the exhaust system (e.g. for changing the gas mass flow or gas pressure)
must not be located in the environment of the sensing element.

If the intake pipe is located near the sensing element, the distance between the sensing element
and the intake pipe must be chosen in a way that condensed liquid droplets will not stream back
to the sensing element due to gas pulsation.

In systems with urea injection, if the sensing element is to be mounted near the injection point,
the sensing element should be mounted prior to the injection point, and it should be ensured
that no urea flows back to the sensing element.

When mounting the sensing element after the catalytic converter, make sure that no material es-
capes from the catalytic converter.
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The possible tilt angles of the sensing element depend on the course of the exhaust pipe.

Mounting in a vertical exhaust pipe is not recommended by MOTORTECH.
—
B
¥oe
|
[
|
!

—

Tilt angles horizontal exhaust pipe

Exhaust gas flow

Exhaust gas flow

The sensing element heats up as soon as the NOx sensor is powered. Therefore, the sensing ele-
ment must be installed on the exhaust pipe at a suitable location at which people at the plant
cannot be burned by it, or an appropriate protection must be installed around the sensing ele-
ment that prevents contact with it.

Make sure that the sensing element of the NOx sensor does not overheat at the mounting loca-
tion. Avoid accumulated heat at the sensing element and ensure sufficient ventilation of the sen-
sing element by ambient air. Also comply with the specified temperature limits (see section Me-
chanical Data on page 22).
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6.4.2 Laying the Connection Cable

To ensure proper functioning of the connection cable between the sensing element and the eval-
uation unit, the minimum bending radius of the connection cable of 20 mm (0.79") must be ad-
hered to at the mounting position and the first bend of the connection cable must maintain a
minimum distance of 30 mm (1.18") on each end. In addition, the angle of the cable outlet at the
sensing element grommet must not exceed 60° and there must be no pull on the connection ca-
ble.

(0.79")

Also, it must be possible to lay the connection cable in such a way that it is not affected by heat-
conducting or heat-radiating components.

6.4.3 Mounting the Sensing Element

Make sure that the engine is switched off while mounting and that the EasyNOx system is not
live. Also make sure that the exhaust pipe has cooled down sufficiently and that there are no
exhaust gases in the exhaust pipe.

The sensing element of the NOx sensor is screwed into the exhaust pipe via the supplied stain-
less steel welding boss (material number 1.4301) from MOTORTECH. The supplied locking screw
is used for closing the welding boss if you no longer want to use the opening or close it tempo-
rarily, and as a welding aid for the welding boss.

Proceed as follows:
1. Atthe selected mounting position in the exhaust pipe, drill a hole with a diameter of 27 mm

+1mm (1.07" £ 0.04") into the exhaust pipe.

@27 mm £ 1 mm
| (1.07"+0.047
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Screw the supplied locking screw into the supplied welding boss and weld the stainless
steel welding boss (material number 1.4301) into this hole with a suitable welding filler.

At the mounting position of the sensing element, determine the NO./NOx ratio (correction
factor K) in the exhaust gas with a suitable calibrated exhaust gas analyzer. More informa-
tion on this is available in the section Determining the NO-/NOx Ratio on page 54.

Remove the protective cap from the probe of the sensing element. Do not pull on the connec-
tion cable, but hold the sensing element only by its metal body.

Check whether the thread of the sensing element is sufficiently greased. If necessary, re-
grease only the thread of the sensing element with a small amount of high temperature
grease (Optimol Paste MF from Castrol® or Never Seez Regular Grade from Bostik®, recom-
mendation 40 mg + 10 mg). Also make sure that no dirt, dust, or grease gets deposited in or
on the probe while mounting.

Insert the sensing element into the welding boss and screw the sensing element into the
welding boss via its hexagon nut by hand first. The outgoing wires must not twist in the pro-
cess. Therefore counter the sensing element with your hand.

Then tighten the sensing element over its hexagon nut using a calibrated torque tool with a
torque of 60 Nm £ 10 Nm (44.3 lb-ft £ 7.4 b-ft).
HEX 22

60 Nm £ 10 Nm
(44.3 Ip-ft £ 7.4 Ib-ft)

Then lay the connection cable between the sensing element and the evaluation unit of the
NOx sensor. When doing so, comply with the specifications in the section Laying the Connec-
tion Cable on page 52.

» The sensing element of the NOx sensor is mounted.

Later, when configuring the EasyNOx, enter the NO-/NOx ratio determined above in the NOx
Setup view of the respective NOx monitor (see section Preferences on page 112).

Also, when configuring the EasyNOx, enter the sensor-specific factor KNO: for the corrective
calculation of the NO- sensitivity in the NOx Setup view of the respective NOx monitor (see
section Preferences on page 112). For the correction factor, refer to the entry NO- Gain in the
NOx Sensor view of the respective NOx monitor (see section Sensor on page 118).
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6.5 Determining the NO-/NOx Ratio

When the NOx sensor is mounted for the first time at the installation location and each time the
NOx sensor is replaced, the NO2/NOx ratio (correction factor K) in the exhaust gas must be deter-
mined at the mounting position of the sensing element. Use a suitable calibrated exhaust gas
analyzer and determine the concentration of nitrogen dioxide (NO-) and nitrogen oxide (NOx) at
the sensing element's mounting position. The correction factor K results from the following
equation:

- No,

K=
NOy

When configuring the EasyNOx, enter this value in the NOx Setup view of the respective NOx mon-

itor (see section Preferences on page 112).

Always determine the NO2/NOx ratio before screwing the sensing element in for the first time
and avoid repeatedly screwing the sensing element in and out. Also follow the instructions in
the section Mounting the Sensing Element of NOx Sensor P/N 56.03.003 on page 49 when
mounting the NOx sensor for the first time and the instructions in the section Replacing the NOx
Sensor on page 136 when replacing the NOx sensor.

6.6 Installation Locations of Thermocouples

Risk of suffocation! Risk of poisoning!

Leaks in the exhaust pipe can cause exhaust gases to escape and people in
the system room can suffocate or be poisoned. After mounting the sensors,
check the tightness of the exhaust pipe.

To monitor catalyst operation and to detect the dew point for the NOx sensor, it is necessary to
install a thermocouple in the exhaust pipe at the catalyst outlet at a suitable location. Only use
type K thermocouples with the measuring point insulated from the housing. When installing the
thermocouples, follow the manufacturer's instructions and ensure that the thermocouples are
positioned centrally in the exhaust pipe.

The following layouts are supported by the EasyNOx:

- Before and after catalytic converter (Before & After Cat)
In this arrangement, mount the thermocouples at equal distances before and after the cata-
lytic converter.

T T2

! I
— =
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- After catalytic converter (One After Cat)
T

|
— T

- Intwo exhaust gas lines after catalytic converter (Two After Cat)
The measured values of both thermocouples are used to detect the dew point for the NOx
sensor.

T

I
/| lT!N
N

6.7 Installation Location of Manifold Pressure Sensor

Risk of suffocation! Risk of poisoning!

Leaks in the exhaust pipe can cause exhaust gases to escape and people in
the system room can suffocate or be poisoned. After mounting the sensors,
check the tightness of the exhaust pipe.

If you want to use the absolute charging pressure as engine load indicator for normal operation
detection and for this purpose use the NOx monitoring mode MAP Naturally Aspirated or MAP
Turbo in the EasyNOx (see section Preferences on page 112), a manifold pressure sensor (abso-
lute pressure sensor) 4—20 mA is required.

Install the manifold pressure sensor on the intake side of the engine after the throttle. The in-
stallation location must have adequate mechanical strength and must not exceed the specified
temperature ranges. Observe the tightening torques as specified by the manufacturer. Comply
with the pertinent regulations for wiring. Upon completion of the assembly works, check the sys-
tem's tightness.

The manifold pressure sensor can be connected directly to the CAN bus module. Alternatively, its
signal can be routed to the CAN bus module via the control cabinet. For more information, read
the section Wiring of Manifold Pressure Sensor, MAP Signal, Load Signal on page 63.

Rev. 03/2022 55



I 6 Installation Instruction

6.8 Determining Charging Pressure for Normal Operation Detection

This step is mandatory if you want to use the absolute charging pressure as engine load indica-
tor for normal operation detection and for this purpose use the NOx monitoring mode MAP Natu-
rally Aspirated or MAP Turbo in the EasyNOx (see section Preferences on page 112). In that case,
you need to determine the charging pressure that indicates the start of normal operation on the
intake side of your engine (for example 30 % nominal load as per VDMA 6299:2019-09 or nomi-
nal load as per the engine manufacturer's specifications). In the case of a naturally aspirated en-
gine, this charging pressure must then be undercut, in the case of a turbocharged engine it must
be exceeded.

6.9 Mounting of /O Communication Module

Assignment of the modules to the engines

Set up your EasyNOx system in such a way that the first NOx monitor of the
EasyNOx monitors the first engine and the second NOx monitor of the Easy-
NOx monitors the second engine. Ensure the correct configuration of the
EasyNOx components (CAN bus module, NOx sensor, I/O communication
module).

In the optional I/O communication modules, the node IDs are unchangeably pre-configured. The
MOTORTECH part number (P/N) tells you which node ID is configured in the I/O communication
module.

Part number Node ID

P/N 63.05.014-01 10 (0x0A)
P/N 63.05.014-02 11 (0x0B)

MOTORTECH recommends that you wire and configure the I/O communication module with node
ID 10 for use with the first NOx monitor of the EasyNOx and the 1/0 communication module with
node ID 11 for use with the second NOx monitor of the EasyNOx.

Accordingly, mount the I/0 communication module with the appropriate part number on a hori-
zontal top hat rail in the control cabinet of the respective engine. In doing so, observe that the
CANopen® network to which the EasyNOx and the 1/0 communication modules are connected
must comply with the maximum wire length of 250 m (820").
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7.1 EasyNOx

The following sections describe the wiring of the EasyNOx.

7.1.1 Opening and Closing of Housing

Operational safety!

The devices of the EasyNOx system must be operated with closed housings.
Otherwise, proper functioning of the devices and compliance with the pro-
tection classes cannot be guaranteed.

When the system is powered off, the housings may only be opened for
wiring and configuration. When the housing is open, make sure that no
moisture forms in the housing.

To wire the EasyNOx or to change the memory card of the EasyNOx, you must open the door of the
EasyNOx housing. In order to be able to open the door, use a suitable slotted screwdriver or a
screwdriver T25 to turn both locks on the right side of the housing door (see position in the
section Components on page 36) to the open position. Having finished the work in the housing,
close the door of the EasyNOx housing and turn the locks on the right side of the housing door to
the closed position.

Closed position Open position
(long slot on top) (long slot to the left)
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7.1.2 Wiring

Risk of injury!

The EasyNOx is designed for operation in circuits with protected extra-low
voltage (PELV). The voltages in these circuits must not exceed 50 V AC or
75V DC.

The EasyNOx must not be electrically connected to circuits which carry dan-
gerously high voltages or which could do so if a single fault occurs.

Therefore, the following conditions, among others, must be fulfilled:

— The power supply may only be provided from power supply units with
safe electrical isolation or from batteries.

— Relays with safe isolation must be used for coupling to circuits that car-
ry or in the event of a failure could carry dangerous voltage.

— Allcurrently applicable standards and regulations must be taken into
account.

Do the wiring as follows:

e

O O
S
S
o
O ®)
=4 o =)
MBI SRR EEE:

Power in | Power
24 V= | out CAN1 CAN2
max. max. | CANopen | J1939
10A 8A
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Designation Function

Power in Earth, Terminals for the power supply of the EasyNOx system
24V = L+, L- (16 VDC to 32 V DC, nominal voltage 24 V DC)
Powerout L-,L+ Terminals for passing through the supply voltage to the

first CAN bus/NOx sensor module (e.g. via the CAN bus
hybrid cable from MOTORTECH)

CAN1 Shield, Lo, Terminals of the CAN bus interface CAN1 (protocol CAN-

CANopen Hi, Com open®) for connection to the devices in the CANopen®
network including the optional I/O communication mod-
ules (see CAN Bus Wiring CAN1 on page 67)

CAN2 Com, Hi, Lo, Terminals of the CAN bus interface CAN2 (protocol

J1939 Shield J1939) for connection to the first CAN bus/NOx sensor
module (e.g. via the CAN bus hybrid cable from MOTOR-
TECH)

Use suitable wire end ferrules (not supplied) for each wire that you place on a terminal.

Use a three-core round cable with a minimum cross section of 1.5 mm2 to connect the EasyNOx
system to the power supply. The earth of the EasyNOx system must be connected to the earth of
the system.

Only use shielded CAN cables for CAN bus wiring, and connect the shields to the appropriate ter-
minals (Shield).

Unless you use the CAN bus hybrid cable from MOTORTECH, the CAN and power supply cables to
the CAN bus/NOx sensor modules must be routed in parallel.

The power supply cables to the CAN bus/NOx sensor modules should have a minimum cross-
section of 1.5 mmz2, Depending on the total wire length of both power supply cables and the num-
ber of CAN bus/NOx sensor modules connected, provide sufficient supply voltage to the Easy-
NOx. Possible cable cross-sections and total cable lengths depending on the supply voltage can
be found in the following tables.

Cable cross section 1.5 mm?

Total cable length Minimum supply voltage

1 module 2 modules
25m (82" 18 V DC 20V DC
50 m (164") 20V DC 24V DC
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Cable cross section 2.5 mm2

Total cable length Minimum supply voltage

1 module 2 modules
25m (82" 17.3V DC 18.5 V DC
50 m (164") 18.5V DC 21V DC

Insert the supplied sealing inserts and sealing insert pins into the cable glands through which
you do not feed any cables. Close all cable glands with a tightening torque of 8 Nm (5.9 lb-ft).

Unless you want to exchange the memory card as well, close the door of the EasyNOx housing
after wiring the EasyNOx and turn the locks of the door to the closed position (see section Open-
ing and Closing of Housing on page 57).

7.1.3 Replacement of Memory Card

Operational safety!

The memory card must remain inserted in the EasyNOx if you use its NOx
monitor. Otherwise you will lose access to the recorded NOx monitoring
data. If the memory card requires mandatory replacement, contact your
MOTORTECH contact person (see Customer Service Information on

page 133).

If necessary, you can replace the supplied memory card with another supported memory card
(see section Interfaces on page 31). When inserting your memory card, make sure that it is not
write-protected by an accidentally flipped write-protect switch. Also note that if you replace the
memory card, you will lose access to the previously recorded NOx monitoring data.

Unless you additionally want to wire the EasyNOx, close the housing door after having replaced
the memory card and turn the locks of the door to the closed position (see section Opening and
Closing of Housing on page 57).
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7.2 CAN Bus/NOx Sensor Module

The following sections describe the wiring and configuration of the CAN bus/NOx sensor module.

7.2.1 Opening and Closing of Module

Operational safety!

The devices of the EasyNOx system must be operated with closed housings.
Otherwise, proper functioning of the devices and compliance with the pro-
tection classes cannot be guaranteed.

When the system is powered off, the housings may only be opened for
wiring and configuration. When the housing is open, make sure that no
moisture forms in the housing.

To wire and configure the CAN bus module and the NOx sensor, you have to open the housing
cover of the CAN bus module. To do so, loosen the four cover screws on the top with a suitable
screwdriver and then remove the housing cover. Regard that the cover screws are captively con-
nected to the housing cover.

After wiring and configuration, put the housing cover back onto the CAN bus module and firmly
tighten the four cover screws with a suitable screwdriver until stop so that the CAN bus module
is securely closed again.

7.2.2 Grounding
The grounding cable (see position B in section Components on page 36) of the CAN bus/NOx
sensor module must be connected to the earth of the system.
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7.2.3 Wiring of Thermocouples
All cables must be fed through a cable gland at a suitable position of the CAN bus module. Use
suitable wire end ferrules for each wire that you place on a terminal.

Q0000000

| o N o S s S s SN s N e N s N e |

Pl + - Gl + - @2

Connect the first thermocouple to input 1. Optionally, connect the second thermocouple to input
2 (see section Installation Locations of Thermocouples on page 54). Depending on the layout,
connect the thermocouples as follows:

Layout Input 1 (72) Input 2 (72)
Before and after catalytic converter (Before Before catalytic After catalytic con-
& After Cat) converter verter
After catalytic converter (One After Cat) After catalytic -
converter
In two exhaust gas lines after catalytic First exhaust gas line: Second exhaust gas
converter (Two After Cat) after catalytic convert- line: after catalytic
er converter

If you do not use input 2, bridge this input with a jumper between the terminals + and -. This
prevents the measuring circuit from being disturbed by interfering radiation.

Only use thermocouples with shielded leads. When connecting, make sure that the terminal
designation corresponds to the polarity of the thermocouples.

Connect the thermocouples as follows:

Lo

P + - G

Connect the shields of the thermocouple leads with the cable glands. Do not lay the shields in-
side the CAN bus module.
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7.2.4 Wiring of Manifold Pressure Sensor, MAP Signal, Load Signal
All cables must be fed through a cable gland at a suitable position of the CAN bus module. Use
suitable wire end ferrules for each wire that you place on a terminal.

00000000
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Depending on the intended NOx monitoring mode (see Preferences on page 112), connect a man-
ifold pressure sensor 4—20 mA, a MAP signal 4—20 mA or a load signal 4—20 mA to input 3. You
can optionally connect another 4—20 mA signal to input 4, whose current value is displayed in
the EasyNOx in the NOx Monitoring view. Note that the large cable gland at the long side of the
CAN bus module on the right is not available for input 4 if you connect a second CAN bus module
to this module (see section Wiring of Power Supply and CAN Bus on page 64).

Connect the shields of the wires with the cable glands. Do not lay the shields inside the CAN bus
module. No bridges may be set between the measurement inputs.

Connect a manifold pressure sensor as shown in the following illustration. The cable cross-sec-
tion of the power supply cable from the manifold pressure sensor should be at least 0.5 mmz. For
smaller cable cross-sections, ensure that the cable is suitably protected.

P+ |-G
]
v+ (]
I
GND (]
I
CAN-L (]
’ I
4-20 mA
CAN-H []

Connect active signal sources 4—20 mA (MAP signal, load signal) as shown in the following illus-
tration. Use shielded wires for connecting active signals 4—20 mA.

| S s N e N e |

4..20mA
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7.2.5 Wiring of Power Supply and CAN Bus
All cables must be fed through a cable gland at a suitable position of the CAN bus module. Use
suitable wire end ferrules for each wire that you place on a terminal.

QOO00000O

a1

+ [a) - T
> : ;
I
O
Designation Function
V+, GND Terminals for the supply voltage coming from the Easy-

NOx or from the first CAN bus module and for passing
through the supply voltage to the NOx sensor and op-
tionally to a second CAN bus module

CAN-L, CAN-H Terminals for the CAN cable coming from the EasyNOx
or from the first CAN bus module and for passing
through the CAN signal to the NOx sensor and option-
ally to a second CAN bus module

Note that each terminal is available twofold. If more than one wire has to be connected to a ter-
minal, use suitable double wire end ferrules for a safe connection (not included in scope of sup-
ply).

Use these terminals to connect the CAN bus module to the supply voltage and the CAN cable
from the EasyNOx or the first CAN bus module. Use a shielded CAN cable. Connect the shield of
the CAN cable with the cable glands. Do not lay the shield inside the CAN bus module.

To pass through the supply voltage and the CAN signal, connect the NOx sensor and, if needed, a
second CAN bus module to these terminals. The CAN cable to the second CAN bus module must
be shielded. Unless you use the CAN bus hybrid cable from MOTORTECH, the CAN and power
supply cable to the second CAN bus module must be routed in parallel.

The connection cable from the CAN bus module to the evaluation unit of the NOx sensor is as-
signed as follows:

Color Assignment

White L+

Brown L-

Green CAN Lo

Yellow CAN Hi

Gray Node ID of the NOx sensor (see section Node ID NOx

Sensor on page 65)
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To avoid coupling of interference signals, make sure that the CAN lines are not laid over the sig-
nal lines when wiring.

If you connect a second CAN bus module to the first CAN bus module, pass the power supply and
CAN cable to the second CAN bus module through the large cable gland at the long side of the
CAN bus module on the right.

7.2.6 Closing of Cable Glands

Insert the supplied sealing inserts and sealing insert pins into the cable glands through which
you do not feed any cables. Close the large M16 cable glands with a tightening torque of 3 Nm
(2.2 lb-ft) and the small M12 cable glands with a tightening torque of 1.2 Nm (0.9 lb-ft).

7.2.7 CAN Bus Termination

The CAN bus module is the last device in the J1939 network and must be terminated. If you use
two CAN bus modules, terminate only the last CAN bus module in the J1939 network. To do so,
set the Term switch to the desired position using a fine screwdriver.

Termination off Termination on
Term Term
Off/On Off/On

I (I

7.2.8 Node ID NOx Sensor

Assignment of the modules to the engines

Set up your EasyNOx system in such a way that the first NOx monitor of the
EasyNOx monitors the first engine and the second NOx monitor of the Easy-
NOx monitors the second engine. Ensure the correct configuration of the
EasyNOx components (CAN bus module, NOx sensor, I/O communication
module).

For communication with the EasyNOx via the CAN bus, the correct node ID must be set for the NOx
sensor. Set the node ID of the NOx sensor using the grey wire of the harness to the NOx sensor as
follows.

- First NOx monitor (NOx:1): Put the grey wire on the GND terminal.

- Second NOx monitor (NOx:2): Do not connect the grey wire.
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7.2.9 Node ID CAN Bus Module

For communication with the EasyNOx via the CAN bus, the correct node ID be set on the CAN bus
module. Set the node ID of the CAN bus module via the DIP switches Modul-ID as follows:

CAN bus module 1 2 7
1

5
First NOx monitor (NOx:1) o o o
o

o o mYl
o O
O O
o O -

Second NOx monitor (NOx:2) 1 0

=y

7.2.10 Bit Rate CAN Bus Module
Set the bit rate of the CAN bus module to 250 kbit/s via the DIP switches Baud:

7.2.11 Device Setup EasyNOx

For each CAN bus/NOx sensor module you use, add a NOx monitor (display name NOx) in the
Device Setup view of the EasyNOx (see section Adding a Device on page 82). Set up your EasyNOx
system in such a way that the first NOx monitor (NOx:1) monitors the first engine and the second
NOx monitor (VOx:2) monitors the second engine.
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7.3 CAN Bus Wiring CAN1

The CAN bus interface CAN1 of the EasyNOx connects the EasyNOx to a CANopen® network. This
CANopen® network is used to connect the EasyNOx to an optional I/0O communication module
and other devices supported by the EasyNOx. The EasyNOx functions as NMT master in the CAN-
open® network.

The wiring of the CAN bus requires three conductors (CAN Hi, CAN Lo, and CAN Com). The con-
ductors for CAN Hi and CAN Lo must be twisted wires. At a bit rate of 250 kbit/s, the bus may
only have a maximum wire length of 250 m (820'") and must be terminated at both ends by a ter-
minating resistor of 120 Q between the CAN Hi and CAN Lo conductors to prevent reflections. Use
shielded CAN cables only.

The EasyNOx has a built-in 120 Q terminating resistor and must therefore be the first device in
the CANopen® network. The following diagram shows as an example the wiring of the EasyNOx
with four other devices:

EasyNOx Second device Second-to-last device
§
£ o S £ 3
R=120 O

Coml B / / R=120 Q
H A\
Lo \\

))

CAN1

= s T g S
(&}
Third device Last device

Rev. 03/2022 67



I 7 Wiring and Configuration

Common mode voltage in CAN bus

Error-free communication of the devices on the CAN bus is only guaranteed
if the voltage levels of the signal lines CAN Hi and CAN Lo are within the
range of -2 V to +7 V. If this common mode voltage range is not maintained,
use a CAN bus insulator (available from MOTORTECH as accessory) for po-
tential isolation between the interfaces.

CAN bus wiring
Note the following when connecting the CAN bus:

— Each bus end must be fitted with a terminating resistor of 120 Q (see
drawing).

— The maximum wire length depends on the bit rate:

Bit rate Maximum wire  Maximum length Maximum length of

length of a stub all stubs

1 Mbit/s 25 m (82" 1.5m (5" 7.5 m (25"
800 kbit/s 50m (164') 2.5m (8" 12.5 m (41"
500 kbit/s 100 m (328') 5.5 m (18" 27.5 m (90')
250 kbit/s 250 m (820') 11m (36') 55 m (180"
125 kbit/s 500m (1,640") 22 m(72") 110 m (360")
50 kbit/s 1,000 m (3,280") 55 m (180" 275 m (902"

— Only use cables that are specified by the manufacturer for use in the
CAN bus.

The EasyNOx is delivered with a bit rate set to 250 kbit/s.

7.4 1/0 Communication Module
The following sections describe the wiring and configuration of the optional I/O communication
module.
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7.4.1 Assignment
The 1/0 communication module is designed for wiring via a terminal strip in the control cabinet.
The contacts of the module are assigned as follows:

n m . B

=
8.

<

5]
I
L

=
n Relay connector left
Contact Wire color Assignment Function
1 - - Not used
2 Pink Binary input Function configurable (see Binary Inputs on
page 124)
3 Brown CAN Lo CAN connection to the previous device in the

CANopen® network

Green CAN Lo CAN connection to the following device in
the CANopen® network or connection of the
terminating resistor

4 - - Not used

5 Black L- Supply voltage for I/0 communication mod-

6 Red L+ ule (8 VDCto 32V DC, nominal voltage 24 V
DO)

7 - - Not used

8 Gray Analog input Function configurable (see Analog Inputs on
page 126)

9 White CAN Hi CAN connection to the previous device in the

CANopen® network

Yellow CAN Hi CAN connection to the following device in
the CANopen® network or connection of the
terminating resistor
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I Relay connector center

Contact Wire color Assignment Function

1 Brown CAN Lo Internal CAN connection to the right 1/0
module

2 Black L- Pass-through of the supply voltage to the
right 1/0 module

3 Yellow Binary output 3 Function configurable (see Binary Outputs
on page 125)

4 Red L+ Pass-through of the supply voltage to the
right 1/0 module

- - Not used

6 Orange Binary output 2 Function configurable (see Binary Outputs
on page 125)

7 White CAN Hi Internal CAN connection to the right 1/0
module

8 - - Not used

9 Purple Binary output 1 Function configurable (see Binary Outputs

on page 125)

m Relay connector right

Contact Wire color Assignment Function
1 Green Analog output Function configurable (see Analog Outputs
on page 127)

2 Red L+ Supply voltage for right 1/0 module

3 - - Not used

4 - - Not used

5 - - Not used

6 Black L- Supply voltage for right 1/0 module

7 White CAN Hi Internal CAN connection to left /O module
8 - - Not used

9 Brown CAN Lo Internal CAN connection to left /O module
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7.4.2 Wiring of Power Supply

The 1/0 communication module is designed for wiring via a terminal strip in the control cabinet.
The I/0 communication module must be supplied with power via the control cabinet of the re-
spective engine. For this purpose, use the wires L- and L+ of the left relay connector [ 1

To ensure error-free device communication in the CAN bus, make sure that the potential differ-
ence between the voltage supply grounds of the I/0 communication modules and the EasyNOx is
as small as possible.

7.4.3 CAN Bus Wiring, CAN Bus Termination
The I/0 communication module is designed for wiring via a terminal strip in the control cabinet.

Common mode voltage in CAN bus

Error-free communication of the devices on the CAN bus is only guaranteed
if the voltage levels of the signal lines CAN Hi and CAN Lo are within the
range of —2 V to +7 V. If this common mode voltage range is not maintained,
use a CAN bus insulator (available from MOTORTECH as accessory) for
potential isolation between the interfaces.

On the left relay connector M ofthe 1/0 communication module, the white wire CAN Hi and the
brown wire CAN Lo are used for the CAN connection to the previous device in the CANopen® net-
work. Use the yellow wire CAN Hi and the green wire CAN Lo of the left relay connector [ 1
connect the I/O communication module to the following device in the CANopen® network. If the
I/0 communication module is the last device in the CANopen® network, connect the supplied
120 Q terminating resistor to these wires.

Reference ground of the CAN bus interface of the I/O communication module is the supply volt-
age ground.

On the EasyNOx side, connect the shield of the CAN cable to the Shield terminal in the EasyNOx.
On the module side, connect the shield of the CAN cable to the earth of the control cabinet for
each I/O communication module. Connect the shields of the CAN cables of all devices in the CAN
bus with each other.

7-4.4 Wiring of Inputs and Outputs

The 1/0 communication module is designed for wiring via a terminal strip in the control cabinet.

Wire the binary and analog inputs and outputs of the I/0 communication module as needed.
Note that, in the EasyNOx, you must assign the desired function to the wired inputs and outputs
of the I/0 communication module before you can use them (see section Preferences on

page 123). To do so, the respective I/0 communication module must have been added as a
device in the EasyNOx (see following section Device Setup EasyNOx on page 72).

Reference ground of the analog and binary inputs and outputs of the I/0 communication module
is the supply voltage ground.
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7.4.5 Device Setup EasyNOx
For each I/O communication module you use, add an I/O communication module (display name
BPlus) in the Device Setup view of the EasyNOx (see section Adding a Device on page 82).

MOTORTECH recommends that you wire and configure the I/O communication module with node
ID 10 (MOTORTECH part number P/N 63.05.014-01) for use with the first NOx monitor of the Easy-
NOx and the I/0 communication module with node ID 11 (MOTORTECH part number

P/N 63.05.014-02) for use with the second NOx monitor of the EasyNOx.
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General functions and setting options for the EasyNOx are described in this chapter. You can find
information on the menus of added devices in chapter Devices on page 98.

Notice

In this manual, the screenshots and buttons are displayed in day mode. You
can find out how to toggle between day and night mode in the section Start
Menu on page 77.

8.1 Switching on and off the Device
The device is switched on by connection to the power supply and switched off by interrupting
the power supply.
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8.2 Navigation

The EasyNOx has a touchscreen, which can be operated directly with the finger or a stylus pen
suitable for capacitive touchscreens (not included in scope of supply). The screen comprises the
following areas:

- p; 1l
-

M Title Area

The name of the current view is displayed in the title area of the EasyNOx. If you are in a device
menu, the device and its node ID set in the EasyNOx are additionally displayed for certain devic-
es. In the NOx monitor views, a custom name is additionally displayed instead of the device and
the node ID (see section Preferences on page 112).

By tapping on the logo in the upper left corner, you can display detailed information about the
EasyNOx in an information window, regardless of the selected view. Simultaneously, tapping on
the logo also creates a screenshot of the current view, provided that a USB flash drive is inserted
in the EasyNOx, which has the folder temp in its root directory. An information text in the title bar
of the information window informs you about the successfully created screenshot.

In certain views you can access additional views via the buttons <€ . and > L
I Menu Bar

The menu bar on the right-hand side of the screen is always displayed. There is more informa-
tion in the section Menu Bar on page 75.

M main Window

In the main window, the EasyNOx is configured, and the device menus of added devices are
shown.
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8.3 Menu Bar

£ MOTORTECH

The menu bar is always displayed and offers the following options and information:

Symbol Function

Tooltip

Rev. 03/2022

With the Start button you reach the Start Menu. There is more informa-
tion in the section Start Menu on page 77.

With the Back button you reach the next higher operating level of the
EasyNOx.

Information on the buttons and functions can be displayed in pop-up
windows. Proceed as follows:

1. Inthe menu bar, tap the Tooltip button.

» The Tooltip button is now activated and framed light blue.
2. Tap a button or an area of the display.

> A pop-up window with information opens.

» The Tooltip button is deactivated.
3. Tap the screen at any location to close the pop-up window.

To get information about other buttons and areas, the Tooltip button
must be reactivated.

The Alert button in the menu bar can display two states:
— Ifthe button is grayed, there are no messages.

— The button is activated when messages are present.

To acknowledge messages, tap the activated button.

» The Event Log view opens. The filter is automatically set so that
only messages of devices that have reported alarms, warnings,
and errors are displayed.

» The Alert button is grayed out.

» Inthe Start Menu, devices which had a yellow frame now get a
green frame again.
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Symbol Function

(o) i This button informs about the status of the access control:
e |
‘;’Q\A | - Operator, Service, Master: The corresponding access level is set.
1 ﬂ_ — Locked: The Read Only access level is set.
L=f — Disabled: The access control is disabled.
Service

By tapping this button, you can access the Access Control view. There is
more information in the section Access Control on page 9o.

'@} Status information of added devices is shown in the lowest field of the
v menu bar.

10:49 The communication status symbol provides information on the following
states:

@ There is a connection to all added devices.
@. The connection is not established to all added devices.
@. No other device is connected.

The system time is displayed at the very bottom.

If you tap the button for the connection status, the Event Log view opens.
There is more information in the section Event Log on page 96.
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8.4 Start Menu
The Start Menu will be displayed after the EasyNOx has started. You can access the Start Menu
any time via the Start button in the menu bar.

EasyNO, = easyNox

MORESIAMATONE grart Menu

Night Mode Recordings

You have the following options in the Start Menu:

Devices
With this button you open the Device Setup view, in which you can add new devices and edit de-
vice settings. There is more information in the section Devices on page 79.

Display

With this button, you open the Display Configuration view. Among other things, you can set the
language and system time of the EasyNOx and activate a screen saver. There is more information
in the section Display on page 85.

Connection

With this button, you open the Communication Setup view. You can change the node ID and the
bit rate of the EasyNOx and of all the devices to which the EasyNOx is connected via the CAN bus
interface CAN1. There is more information in the section Connection on page 89.
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Night Mode/Day Mode
With this button, you can change the display colors to ensure legibility under various lighting
conditions.

Ea%ﬂ,!mvm

T Start Menu 5 = “ Start Menu

Recordings
With this button, you open the Recorded Files view. The EasyNOx currently does not support de-
vices that allow the recording of trend data in the Device Setup view.

Help
This button opens the operating manual of the EasyNOx. There is more information in the section
Help on page 97.

Added Devices

The buttons of added devices each contain a device icon, the device name, and for some devices
the node ID configured in the EasyNOx or a sequential number. The frames of the buttons can
take different colors.

EasyNO,= easynox
" Start Menu

BPlus : 10

7

1 (— —_—.
(Tl | | f
—(—' T ey N

B
Recordings
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The frames of the device buttons have the following meaning:
— Green: There are no errors.

—  Yellow: There are one or more messages for the device. Acknowledge the messages via the
Alert button (see section Menu Bar on page 75).

—  Purple: The device is not activated (see section Device Activation on page 81).
— Red: The device is not connected. Check the connection and connection settings.

Tapping on a device opens the Main Menu of the particular device. For information on how to
configure devices, see section Devices on page 98.

8.4.1 Devices
The Devices button in the Start Menu opens the Device Setup view.

EasyNO, = Easynox

AT pevice Setup

2: NOx
3: BPlus
4: BPlus

Class  Monitoring

The Device Setup view provides the following options:

— List of Added Devices
In this field, all added devices are listed. If you tap a device, the class, the node ID or se-
quence number (depending on the device), and the device logging status are displayed be-
low.

- Edit
With the button you open the Edit Device dialog. You can find more information in the sec-
tion Editing a Device on page 85.
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80

Logging

With the button, you can select for certain devices whether data of the device should be rec-
orded on the memory card inserted in the EasyNOx. The EasyNOx currently does not support
devices that optionally allow the recording of trend data. For an added NOx monitor, the re-
cording of data on the memory card inserted in the EasyNOx is firmly preset and cannot be
deactivated.

Add
With the button you open the dialog Add Device. You can find more information in the sec-
tion Adding a Device on page 82.

Delete
Tap this button to delete an added device. You can find more information in the section De-
leting a Device on page 85.

Device Activation

As arule, all devices with which you have purchased the EasyNOx are activated ex works.
You can activate additional devices in the EasyNOx with software dongles from MOTORTECH.
There is more information in the section Device Activation on page 81. With the Back up
button, you can save all device activations to a USB flash drive (e.g. before software up-
dates). A device-specific software dongle is stored on the USB flash drive for each activated
device, including those activated ex works. If necessary, you can re-activate the devices with
these software dongles.

Binary Outputs

In this area, use the Unlock button to activate the binary outputs Warning and Error of the
EasyNOx. Use the Lock button to deactivate them. In order to use the activated binary out-
puts Warning and Error with other devices, they must each be linked to a binary output of
the optionally available 1/O communication module (see section Binary Outputs on page
125). The status displays Warning and Error indicate the switching status of these binary
outputs. Additionally, you can switch the binary outputs Warning and Error on and off for
testing purposes. To do so, use the Test button to open the Binary Output Test window. In
this window, you can switch the binary outputs and thereby test the behavior of the devices
that are connected to the binary outputs. The NOx monitor of the EasyNOx indicates exceed-
ances of the provisional daily average via the binary outputs Warning and Error (see section
Overview on page 100).

Operational safety!

The EasyNOx and the software are not designed for safety-critical applica-
tions. The binary inputs and outputs of the EasyNOx system must not be
used for safety-critical purposes.
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Operational safety!

Testing the binary outputs affects the connected devices. Before performing
tests, make sure that switching the binary outputs will not result in hazards
or damage.

- Demo
To access the device-specific pages for demonstration or pre-configuration without the de-
vice being connected, you can activate and deactivate the demo mode by tapping the but-
ton. The demo mode is indicated in the information bar in the logo by the text Demo Mode.

Operational safety!

The demo mode is not a normal operating state of the EasyNOx. In combina-
tion with other devices the EasyNOx must not be operated in demo mode.

8.4.1.1 Device Activation

Device activation of EasyNOx packages

In an EasyNOx package for two engines, both NOx monitors have been acti-
vated in the EasyNOx ex works.

If you purchase a second engine extension package for an EasyNOx package
supporting one engine, a software dongle is included with this extension
package. This software dongle activates the second NOx monitor of the
EasyNOx.

For certain devices, activation is required in order to add and use them in the EasyNOx. You can
add activated devices to the device configuration of your EasyNOx in the Device Setup view (see
section Adding a Device on page 82).

All devices with which you have purchased the EasyNOx are normally activated ex works (e.g. the
first and second NOx monitor in an EasyNOx package for two engines). You can retrofit additional
devices by purchasing a software dongle from your MOTORTECH contact person (see Customer
Service Information on page 133). With this software dongle, you then activate the respective
device in your EasyNOx. After activation, you can add the device to the device configuration of
your EasyNOx.
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Software dongles are tied to the respective EasyNOx via the serial number. For retrofitting your
EasyNOx with a software dongle, you need to specify its serial number. You can find the serial
number on the device label of your EasyNOx (see section Product Identification — Labeling on the
Device on page 25) or display it in the EasyNOx in the Display Information view (see section
Display on page 85).

If you have received a software dongle from MOTORTECH, proceed as follows to activate the re-
spective device in the EasyNOx:

1.

The EasyNOx reads software dongles from a USB flash drive inserted in the EasyNOx. There-
fore, ensure that the desired software dongle from MOTORTECH is on a USB flash drive.

Insert the USB flash drive with the desired software dongle from MOTORTECH into your
EasyNOx.

In the Device Setup view in the area Device Activation, tap Activate.

» The storage locations available are displayed in a window.

Navigate to the desired software dongle with the file extension .usd and select it.
Tap Enter.

> The device is activated.

> You can add the device in the EasyNOx (see Adding a Device on page 82) and use it.

Activating multiple devices

If you have multiple software dongles for device activation, you can alterna-
tively copy the software dongles into one folder on the USB flash drive.
Then mark this folder in the device activation selection window so that the
EasyNOx reads all the software dongles that are in this folder.

8.4.1.2 Adding a Device

82

Maximum number of added devices

Simultaneously, a maximum of two NOx monitors, two /O communication
modules, and one generic device can be integrated in the EasyNOx.
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EasyNO, = Easynox

YT Device Setup

To add a device, proceed as follows:

1. Inthe Device Setup view, tap the Add button.
» The dialog Add Device opens.

é This symbol next to a device indicates this device has been activated at least
once. You can add the device multiple times until the maximum number of
activated devices of this type is reached. For additional devices you need an
activation (see section Device Activation on page 81).

4@ This symbol next to a device indicates that no activation is required for the
device. The device can be added to the device configuration if its maximum
number has not been exceeded.

5 This symbol next to a device indicates that the device has not been activated
(see section Device Activation on page 81). The device cannot be added to the
device configuration.

2. Select the device. For information on the Generic device, read the section Generic Device on
page 128.

3. Where available, use the arrow keys to set the node ID of the device to be added. The node
ID entered must correspond to the node ID of the device.
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4. Confirm your entry via the Save button.

» Thedialog is closed, and you are returned to the Device Setup view. The device is dis-
played in the list of added devices with device class and node ID or sequential number.

EQM% EasyNOx

Device Setup

5. Toadd more devices, repeat steps 1to 4.

6. When you tap Start in the menu bar, the added devices are displayed in the Start Menu with
node ID (BPlus) or sequential number (NOx).

EQMOKE EasyNOx

Start Menu

NO.

Night Mode
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8.4.1.3 Editing a Device

In order to edit the settings for a device, proceed as follows:

1. Inthe Device Setup view, select the device whose settings you want to change from the list
of added devices.

2. Tap the Edit button.

» The dialog for editing devices opens.

Set the device and, where applicable, the node ID.
4. Tap Save.

» The dialogis closed.

» The device is displayed with changed settings in the Device Setup view and in the Start
Menu.

8.4.1.4 Deleting a Device
To delete an added device, proceed as follows:

1. Inthe Device Setup view, select the device you want to delete from the list of added devices.
2. Tap Delete.

» The device is no longer displayed in the Device Setup view and in the Start Menu.

8.4.2 Display

The Display button in the Start Menu opens the following views:
— Display Configuration

- Display Information

The | < land | > . buttons allow you to switch between the views.

The views are described as follows.

Rev. 03/2022 85



I 8 General Operation

Display Configuration

EasyNO,= easynox
" Display Configuration

Berlin

2021-04-08 12:20

Configuration

You have the following options:

- Language
Select the desired system language.

— Temperature Unit
Select, whether temperatures in the EasyNOx are to be displayed in °C or in °F. Recordings
are also created in the units selected. This setting has no effect on the NOx monitor. In the
NOx monitor, all temperatures are displayed and recorded in °C.

— Screen Saver
Tap Settings to configure the screen saver. When the screen saver has been activated, the
display is darkened and switched off after a specified time (Power Save option) or a slide
show starts. In addition, the EasyNOx is placed on the access level Read Only (displayed
status Locked in the menu bar). By touching the display, a running screen saver is stopped.

- Pop-ups
Activate or deactivate pop-ups with information for the user. Important pop-ups, e.g. with
information on errors, are always displayed. Pop-ups which e.g. provide information on suc-
cessful actions can be deactivated.

— Revert Changes
Tap Revert Changes to restore the status of the last stored configuration. Date and time are
not reset.

— Time Zone
Tap Set to set the time zone.
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Date, Time
Tap Set to set the system time and date. Your configuration options depend on the access
level you are logged in to (see section Access Control on page 90).

Configuration
You have the following options:

Save

Save the configuration of your EasyNOx to a USB flash drive. This enables you to easily
restore the configuration of your device or transfer it to other devices. The following con-
figuration files are saved:

File Content

Configuration.xml General configuration of the EasyNOx including the list of
added devices from the Device Configuration view

nox_config.json Configuration of all added NOx monitors in the EasyNOx

Dev4o01_xx.json Configuration of an added 1/0 communication module (dis-
play name BPlus) with node ID xx

Load
Load a configuration of your EasyNOx stored on a USB flash drive. For this, select the de-
sired configuration files via the displayed context menu.

PDF File
Save a PDF document with information on the configuration of your EasyNOx to a USB
flash drive.

Service

Creates a service report in English as a PDF document on a USB flash drive. In addition
to the configuration information, this service report also contains information on memo-
ry usage and a list of events. To receive the best possible support, send the service re-
port to your MOTORTECH contact person (see Customer Service Information on page 133)
for service requests.

Reboot
With the Reboot button, you carry out a reboot of your EasyNOx. Unsaved settings will get
lost, and databases will be closed!
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Display Information
In the Display Information view, you can find the following information:

- Display ID

- MOTORTECH serial number

- Arrangement number

- Board support package version

- Software version of your EasyNOx

PV4.00.0000-000-AA-A

rocko-7.0-0

1.8.00000

In demo mode (see section Devices on page 79), data on the Ethernet connection of the EasyNOx
is additionally displayed for service purposes. The Ethernet interface of the EasyNOx is intended
exclusively to be used by MOTORTECH service.
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8.4.3 Connection
The Connection button in the Start Menu opens the Communication Setup view.

In this view, settings can be made within the CANopen® network to which the EasyNOx is con-
nected via the CAN bus interface CAN1.
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8.5 Access Control
The access control can be accessed in the menu bar via the highlighted button. Depending on
the current setting, the button is labeled Disabled, Locked, Operator, Service, or Master.

EasyNO,= easynox @

MOTORTECH NO,; MONITORING

Access Control Start
Access Level Master Only ‘ "3 )!
Service 7
Back
)
Tooltip
— Disable Control i
Login ; }
=T PIN Reset with Key
Reset All PINs
Change PIN Request Key

The access control of the EasyNOx serves to protect sensitive data and functions. When access
control is disabled, there are no restrictions with the exception of the NOx monitor views. With
enabled access control (see section Enabling/Disabling Access Control on page 92), four access
levels with different rights are available (see table below). Note that the NOx monitor views can
only be opened when access control is enabled, and you need at least the rights of the access
level Operator to open these views.

Read Only (displayed sta- - Switch between day and night mode
tus in the menu bar: Activate and deactivate pop-ups
Locked)

Operator — Read Only rights

— Access to NOx monitor

- Export daily log, annual log, and NOx monitoring report to
a USB flash drive

- Display configuration
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Access level Rights

Service

Master

Rev. 03/2022

— Operator rights
— Change settings of the following devices:
—  NOx monitor

— 1/0 Communication Module

- Complete display configuration
— Activate devices

— Servicerights

- Set system time and system date
— Enable/Disable access control

- Resetall PINs

- Firmware Update

Access to locked functions

If you would like to access a function with enabled access control, which ex-
ceeds your currently set rights, you will be prompted to enter the PIN for the
access level required.
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8.5.1 Enabling/Disabling Access Control

Access control in as-delivered state

In as-delivered state, the access control is not enabled, and all PINs are set
to 0000. After enabling the access control, assign an individual PIN for each
access level including Master (see Changing the PIN on page 94).

Enabling Access Control
Enable the access control for all access levels as follows:

1. Tap the Enable Control button.

> You are prompted to enter the PIN for the access level Master.
2. Enter the PIN for the access level Master and tap OK.

> Access control for all access levels is enabled.

» You are logged in as Master.

» The Logout button is activated.

> The Disable Control button is activated.

If necessary, you can log in to a different access level. Refer to the section Logging in and Log-
ging out on page 93.

Disabling Access Control

Disabling access control

If the access control is not to be used for a longer period of time, we recom-
mend that you write down the Master PIN or reset all PINs to 0000 before
disabling the access control. A renewed enabling of the access control is
only permitted with the Master PIN. If you have forgotten the Master PIN,
you must contact MOTORTECH for a reset of all PINs (see Resetting the PINs
on page 94).

Disable the access control for all access levels as follows:
1. Tap the Disable Control button.

> You are prompted to enter the PIN for the access level Master.
2. Enterthe PIN for the access level Master and tap OK.

» The Disabling Access Control dialog window appears.
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3. Observe the note in the Disabling Access Control dialog window. If you are certain that you
want to the disable access control, answer the displayed question by tapping Yes.

» Access control for all access levels is disabled.
> Inthe menu bar the condition Disabled is displayed.
» The buttons Login and Logout are deactivated.

» The Enable Control button is activated.

8.5.2 Logging in and Logging out

With enabled access control, you can log in to the access levels Operator, Service and Master.
Loggingin
Log in to the desired access level as follows:

1. From the drop-down list under Access Level, select the desired access level (Operator, Ser-
vice, or Master).

2. Tap the Login button.
> You will be prompted to enter the corresponding PIN.
3. Enterthe PIN and tap OK.

» You have now logged in to the desired access level and can use the associated func-
tions.

» The access level set is displayed in the menu bar.

Logging out
® Automatic logout
You are automatically logged out of the access levels Operator, Service, or
Master,
NOTICE - if you have not entered anything for six minutes.

- if for six minutes only functions of lower access levels are used.

— ifthe screen saver is switched on.

The EasyNOx is then placed on the access level Read Only with the dis-
played status Locked.

There are two options for logging out manually from the access levels Operator, Service, or
Master:
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Option 1:

Leave the currently set access level with the Logout button in the Access Control view.
> Inthe menu bar, the condition Locked is displayed.
» The setaccess level is Read Only.
» The Logout button is deactivated.

> The Login button is activated.

Option 2:

1. From the drop-down list under Access Level in the Access Control view, select a different ac-
cess level (Operator, Service, or Master).

2. Tap the Login button.
> You will be prompted to enter the corresponding PIN.
3. Enterthe PIN and tap OK.

> You have now logged in to the desired access level and can use the associated func-
tions.

» The access level set is displayed in the menu bar.

8.5.3 Changing the PIN

Change the PIN of the access levels Operator, Service, or Master as follows:

1. Login tothe access level (Operator, Service, or Master) whose PIN you want to change (see
section Logging in and Logging out on page 93).

2. Tap the Change PIN button.
> You are prompted to enter a new PIN for the active access level.
3. Enter the new four-digit PIN and tap OK.
4. Inthe Confirm new PIN field, re-enter the new four-digit PIN and tap OK.

» The PIN of the active access level was changed.

8.5.4 Resetting the PINs

Forgotten Operator PIN / Service PIN

If you have forgotten the PIN of the access levels Operator or Service, contact the Master. The
latter can reset all PINs to the value 0oooo as described in the following. Afterwards, new PINs
must be assigned to all access levels.

Resetting All PINs

The authorization for the access level Master allows you to reset the PINs of all access levels:

1. Login tothe access level Master (see section Logging in and Logging out on page 93).

94 Rev. 03/2022



I 8 General Operation = MOTORTECH

2. Inthe area Master Only, tap on Reset All PINs.

> AllPINs are reset to the value oooo.

® Assign new PINs!
After resetting the PINs, new PINs must be assigned to all access levels to
guarantee maximum security.

NOTICE

Master PIN Forgotten
If you have forgotten the Master PIN, you must apply for a PIN Reset Authorization Key from
MOTORTECH. With this key, you can reset all PINs without authorization for the access level
Master.
Requesting Key
Request the key from MOTORTECH as follows:
1. Tap the Request Key button.
» Adialog window with the new and actual PIN Reset Request Key opens.
> Send the new PIN Reset Request Key (New PRRK) to your MOTORTECH contact person.
2. Tap the Confirm button.
» MOTORTECH sends you a PIN Reset Authorization Key based on New PRRK. Note that the
PIN Reset Authorization Key is only valid for a limited period of time.
Entering Key
Enter the key from MOTORTECH in your EasyNOx as follows:
1. Insert the USB flash drive containing the MOTORTECH key into your EasyNOx.
2. Inthe area PIN Reset with Key, tap the button Reset All PINs.
» The storage locations available are displayed in a window.
Navigate to the desired PIN Reset Authorization Key (file extension .prak) and select it.
4. Tap the Enter button.

> AllPINs are reset to the value oooo.
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8.6 EventlLog
If you tap on the status information field in the menu bar (see marking), the Event Log view
opens. In this view you get messages concerning the EasyNOx.

EasyNOxE EasyNOXx [§1‘ ;:;‘ ‘ (v

NS Event Log

Start
Date Time ID Device Message f— :
2020-10-20 09:33:31 67 EasyNOx Access control enabled. T‘ }
2020-10-20 09:33:31 1 NOx No enable input defined. — Back
2020-10-20 09:33:31 502 NOx Access control not active. | |-
2020-10-20 09:33:31 67 EasyNOx Started 1.4.1 ‘ @
2020-10-20 09:30:43 67 EasyNOx Demo mode switched on
2020-10-20 09:30:42 67 EasyNOx Access level set to Service. Tooltip
2020-10-20 09:28:03 67 EasyNOx Access control enabled. ‘
2020-16-20 09:28:03 1 NOx No enable input defined. !
2020-10-20 09:28:03 502 NOx Access control not active.
2020-10-20 09:28:03 67 EasyNOx Started 1.4.1 i
2020-10-19 13:39:58 67 EasyNOx Demo mode switched on ‘ ,-?11
2020-10-19 13:39:55 67 EasyNOx Access level set to Service. -j
2020-10-19 13:39:18 67 EasyNOx Access control enabled. Service
2020-10-19 13:39:18 1 NOx No enable input defined. 1
2020-10-19 13:39:18 502 NOx Access control not active. ;
L] | [» ] 11:23

The following data is displayed: date (YYYY-MM-DD) and time (HH:MM:SS) of the entry, node ID
or internal sequential number of the device, device name and the accompanying message. A
maximum of 1,000 messages are displayed and stored by the EasyNOx. Older messages are
deleted.

In the title area, two buttons are displayed. The symbols on the buttons change depending on
their setting and are described in the following.

Filter Button
The button's appearance has the following meaning:

Iﬁ§ No filters are active. All entries are displayed.
[ﬁ Filters are active. Only certain entries are displayed.

To set or change filters, tap the Filter button. The Filter Settings dialog window appears. Select
time and node IDs of the entries you want to display. If you select none of the listed node IDs,
the entries of all listed node IDs are displayed. Confirm your selection with OK. Tap Clear to reset
the filters.
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Automatic Scrolling Button
The button's appearance has the following meaning:

k‘3[‘ Automatic scrolling is inactive.
R‘é Automatic scrolling is active.

To activate and deactivate automatic scrolling, tap the Automatic Scrolling button. When the
function is activated, the EasyNOx scrolls automatically to newly registered entries.

You have the following options for navigating in the list:

- Tapinthe list and drag the displayed list section in the desired direction.

— Double-tap in a border area of the list (top, bottom, left, right) to jump to the end of the re-
spective border area.

- Tapand hold in a border area of the list (top, bottom, left, right) to scroll in the desired di-
rection.

— Move one of the scroll bars to scroll in the desired direction.

8.7 Help

You can access the operating manual of the EasyNOx as follows:

- Help button in Start Menu

- Help button in the NOx Main Menu view of an added NOx monitor

- Help button in the Main Menu of an added 1/0 communication module

In the browser, tap on the appropriate links, and then use the bars on the right side of the
screen to scroll and the buttons for navigation:

- Start
Use this button to go to the first page of the operating manual.

- Back
Use this button to go to the previously displayed page of the operating manual.

- Close
Use this button to exit the Help menu.
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This chapter describes the device menus of the devices that can be added in the EasyNOx.
Information about adding devices can be found in the section Devices on page 79.

You can access the device menus of added devices via the corresponding buttons in the Start
Menu.

9.1 NOx Monitor

NOx monitor: enable access control

The views of the NOx monitor can only be opened when access control is
enabled. In order to open these views, you need at least the rights of the
access level Operator. For more information, read the section Access Con-
trol on page 90.

® Automatic exit from NOx monitor
If you do not make any entries for 6 minutes or the screen saver switches
on, the views of the NOx monitor are automatically exited, and the access

TETieE level is set to Read Only (displayed state in the menu bar Locked).

This section describes the functions and views of an added NOx monitor.
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9.1.1 Main Menu
The main menu of an added NOx monitor can be opened in the start menu via the NOx button.

EasyNO, = Engine 1
T NOx Main Menu

9
——

& >
Z o e il
e e

The main menu has the following buttons:

— Overview
The button provides information about the current status of the NOx monitoring and pro-
vides access to the current trend of measured values. There is more information in the sec-
tion Overview on page 100.

— History
The button can be used to display the trends of selected measured values for each day from
the daily logs. There is more information in the section History on page 106.

— Logbook
The button provides access to the loghook of the NOx monitor. There is more information in
the section Logbook on page 108.

- Export
The button provides access to the export function of the NOx monitor, which allows you to
export the daily and annual logs logged by the NOx monitor as well as the NOx monitoring
report including the logbook to a USB flash drive. There is more information in the section
Export on page 110.

— Preferences
The button provides access to the settings of the NOx monitor. There is more information in
the section Preferences on page 112.
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— Operator
Use the button to specify the operator information for the NO monitoring report of the NOx
monitor. The information specified here applies to both NOx monitors of the EasyNOx. There
is more information in the section Operator on page 117.

- Sensor
The button gives you access to the status information from the NOx sensor of the connected
CAN bus/NOx sensor module. There is more information in the section Sensor on page 118.

- Help
This button opens the operating manual of the EasyNOx. There is more information in the
section Help on page 97.

9.1.2 Overview
The Overview button in the main menu of an added NOx monitor opens the following views:

- NOxMonitoring
- NOxTrends

The & and @ buttons allow you to switch between the views.

The views are described as follows.

NOx monitor

EasyNO,= Engine 1

HOISTEEIA NSRS NOx Monitoring

Dew Point
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This view displays the current status of the NOx monitor. The view varies depending on the set
NOx monitoring mode. The various parameters of the NOx monitor can be set in the NOx Setup
view (see section Preferences on page 112). If one of the entries shows the value A, the value is
outside of the specified range.

The following information is provided:

Dew Point

The blue status display shows that the temperature in the exhaust pipe at the catalyst outlet
is above the dew point of the NOx sensor. For thermocouple layout Two After Cat (see Prefer-
ences on page 112), this condition must be met in both exhaust gas lines.

Normal Operation
The green status display shows that normal operation is detected.

24h Average

This entry shows the provisional daily average of the nitrogen oxide readings since
00:00:00 hrs CET (UTC+1) of the current day converted according to VDMA 6299:2019-09. If
the entry is grayed, the conditions for averaging are not met.

Trend

The status display indicates that the provisional daily average of the nitrogen oxide concen-
tration exceeds certain thresholds. In parallel, the NOx monitor of the EasyNOx signals the
threshold exceedance correspondingly via the binary outputs Warning and Error.

- Red: The provisional daily average currently exceeds the configured level limit. The NOx
monitor has switched the binary output Error.

- Yellow: The provisional daily average currently exceeds the configured warning level.
The NOx monitor has switched the binary output Warning.

- Gray: The provisional daily average currently does not exceed any of the configured
thresholds. The NOx monitor has not switched any of the binary outputs.

A Temperature

This entry shows the current temperature difference of the exhaust gas between the catalyst
inlet and outlet. The entry is available if the layout Before & After Cat is set for exhaust gas
temperature monitoring in the EasyNOx (see section Preferences on page 112). The tempera-
ture at the catalyst inlet is subtracted from the temperature at the catalyst outlet. The back-
ground colors of the entry have the following meaning:

— Red: The configured temperature difference maximum is exceeded.
— Blue: The configured temperature difference minimum is undercut.

- White (day mode) or black (night mode): The current temperature difference is within the
configured permissible range.
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Nitrogen Oxide Reading Display (Analog)

— Red pointer
During normal operation display of the current nitrogen oxide reading converted accord-
ing to VDMA 6299:2019-09 (see section Conversion of Nitrogen Oxide Readings on
page 41)

— Blue pointer
Display of the provisional daily average of the nitrogen oxide readings since
00:00:00 hrs CET (UTC+1) of the current day converted according to VDMA 6299:2019-09
as soon as valid nitrogen oxide readings are available in normal operation.

Nitrogen Oxide Reading Display (Digital)
In normal operation display of the current nitrogen oxide reading converted according to
VDMA 6299:2019-09

T1, T2

Display of the currently measured exhaust gas temperature at the designated measuring
points (see section Installation Locations of Thermocouples on page 54). T2 is not available
if the layout One After Cat is set for exhaust gas temperature monitoring in the EasyNOx (see
section Preferences on page 112). The background colors of the entry have the following
meaning:

— Red: The configured overtemperature has been exceeded at the respective measuring
point.

—  White (day mode) or black (night mode): The currently measured exhaust gas tempera-
ture is below the configured overtemperature at the respective measuring point.

—  Purple: The measured value is not transmitted via the CAN bus.

MAP / Load / In3
The displayed entry depends on the selected monitoring mode. If the background of the re-
spective entry is purple, the measured value is not transmitted via the CAN bus.

- MAP
This entry is displayed in the NOx monitoring modes MAP Naturally Aspirated and MAP
Turbo and shows the current charging pressure measured via input 3 of the respective
CAN bus module.

- Load
This entry is displayed in the NOx monitoring modes Load on CAN Module and Load via
CANopen and shows the current load signalled via the respective analog input.

- In3
This entry is displayed in the NOx monitoring modes Off, Recording Only, and Start/Stop
via CANopen and shows the current input current at input 3 of the respective CAN bus
module.

In 4

This entry shows the current input current at input 4 of the respective CAN bus module. If the
background of the entry is purple, the measured value is not transmitted via the CAN bus.
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- NOx
Display of the current nitrogen oxide reading from the connected NOx sensor. If the back-
ground of the entry is purple, the measured value is not transmitted via the CAN bus.

- 0:

Displays the current oxygen reading from the connected NOx sensor. If the background of
the entry is purple, the measured value is not transmitted via the CAN bus.

- Op
Shows the normal operation hours registered so far by the NOx monitor for the current cal-
endar year. The normal operation hours are registered to the second and rounded down to
the hour in the display.

- Alm
Failure hour counter, which shows the number of hours that the daily average of the NOx
concentration has been above the configured level limit in the current calendar year so far
(see section Failure Hour Counter on page 43). The failure hours are registered to the second
and rounded down to the hour in the display. The background colors of the entry have the
following meaning:
— Red: The configured time limit of the failure hour counter is exceeded.
- Yellow: The configured warning level of the failure hour counter is exceeded.

- White (day mode) or black (night mode): None of the configured thresholds is exceeded.
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NOx Trends
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In the NOx Trends view, you get information about the current trend of the measured values and
the provisional nitrogen oxide daily average for the last 10 minutes. You can hide or show indi-
vidual trends by using the legend.

The

104

following trends are displayed:

0:%
Trend of the oxygen reading from the connected NOx sensor

NOx ppm
Trend of the nitrogen oxide reading from the connected NOx sensor

NOx

Trend of the nitrogen oxide reading converted according to VDMA 6299:2019-09 (see section

Conversion of Nitrogen Oxide Readings on page 41) in mg/Nm3
NOx ¢

Trend of the provisional daily average of the nitrogen oxide readings since 00:00:00 hrs CET

(UTC+1) of the current day converted according to VDMA 6299:2019-09 in mg/Nm3
T1, T2

Trend of the measured exhaust gas temperatures at the designated measuring points (see

section Installation Locations of Thermocouples on page 54)
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MAP / Load / ---

The displayed trend depends on the selected monitoring mode. MAP displays the trend of
the measured charging pressure in the NOx monitoring modes MAP Naturally Aspirated and
MAP Turbo, Load the trend of the signalled load in the NOx monitoring modes Load on CAN
Module and Load via CANopen. Three dashes (---) appear in the NOx monitoring modes Off,
Recording Only, and Start/Stop via CANopen, and no trend is displayed.
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9.1.3 History

The History button in the main menu of an added NOx monitor opens the NOx History view.

EasyNO, = Engine 1 5/6/21 | ("' | @ |
VORISR NOX History ==
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0:00 4:00 8:00 12:00 16:00 20:00 0:00 14:49

Time [h:m]

In this view, you can display the trends of selected measured values for each day from the daily
logs.
sl
The | > and | “ | buttons allow you to switch between the days.
You can hide or show individual trends by using the legend.
Three parameter groups are available. Tap into the trend graph to select the desired group.

Depending on the selected parameter group, the following trends are displayed:

Parameter group  Parameters Description

NOx NOx [ppm] Daily trend of the nitrogen oxide reading from the
connected NOx sensor

NOx [mg/Nm3] Daily trend of the nitrogen oxide reading converted
according to VDMA 6299:2019-09 (see Conversion
of Nitrogen Oxide Readings on page 41)

NOx av [mg/Nm3] Daily trend of the provisional daily average of the
nitrogen oxide readings converted according to
VDMA 6299:2019-09
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Parameter group

Temperature

Current

Rev. 03/2022

Parameters

T1[°C]

T2 [°C]

In3 [mA]

Ing [mA]

£ MOTORTECH

Description

Daily trend of the measured exhaust gas tempera-
ture at measuring point T1 (see Installation Loca-
tions of Thermocouples on page 54)

Daily trend of the measured exhaust gas tempera-
ture at measuring point T2

Daily trend of the measured input current at input 3
of the respective CAN bus module

Daily trend of the measured input current at input 4
of the respective CAN bus module
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9.1.4 Logbook

The Logbook button in the main menu of an added NOx monitor opens the Logbook view. In the
logbook, the EasyNOx logs events from the respective NOx monitor. You can also create custom
entries in the logbook. The logbook can be maintained in accordance with standard sheet VDMA
6299:2019-09.

Easymglm?m,:m% Engine 1 li}l [ﬁ,‘ @ (a

Logbook Start
Date Time Category Message .
2021-04-08 12:25:49 CONFIGURATI No enable input defined. ‘ }
2021-04-08 12:25:43 CONFIGURATI Service set Scaling Max. from 3006 Back
2021-04-08 12:24:43 CONFIGURATI Service set Mode Limit from 1400 e
2021-04-08 12:23:43 CONFIGURATI Service set Mode from MAP Turbo t ‘ @
2021-04-08 12:22:43 WARNING SD-Card changed. Serial number fri
2021-04-08 12:21:38 CONFIGURATI Service set Serial Number from t Tooltip
2021-04-08 12:20:38 CONFIGURATI Service set Mode Limit from 450 t ‘ y
2021-04-08 12:19:33 CONFIGURATI Service set Mode from Off to MAP 1
2021-04-08 12:18:33 CONFIGURATI Service set Engine Name from Moto Alart
2021-04-08 12:17:33 CONFIGURATI Service set Scaling Max. from 0 t i
2021-04-08 12:16:33 CONFIGURATI Service set Mode Limit from @ to ‘ ,-?11
2021-04-08 12:15:33 CONFIGURATI Service set Mode from Start/Stop : -j
2021-04-08 12:14:33 CONFIGURATI No enable input defined. Service
2021-04-08 12:13:33 CONFIGURATI No enable input defined. ‘ 'ﬁ’)‘ =
2021-04-08 12:12:28 CONFIGURATI No enable input defined. ¥

[74 | | | > | _ 12:09

For each entry the date (YYYY-MM-DD), time (HH:MM:SS), category, and the related message are
displayed. Note that this view is continuously updated and displays at most the last 1,000 en-
tries, although the logbook may contain more entries. To display older entries, you can filter the
period to be displayed (see section Filter Button below).

In the title area, three buttons are displayed. The symbols on the middle and right button
change depending on their settings. The buttons are described as follows.

Custom Entry Button

To add custom entries to the logbook, tap the following button:

I
5

-~
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The dialog window Add Entry to Logbook appears.

Add Entry to Logbook x

Name/Organization Company

Measure Service -
Event Regular engine maintenance performed -
Description

Q_OK } Cance_l

First, specify the creator of the logbook entry under Name/Organization. Then under Measure,
use the drop-down list to select the type of measure (e.g. Service, Faults, Maintenance) the log-
book entry is. The selection made here determines the available entries under Event. Then under
Event, select the relevant event from the drop-down list (e.g. Regular engine maintenance per-
formed, Engine/generator/cooling defective). If necessary, you can enter additional information
about the logbook entry under Description. To save your logbook entry, tap on OK. To discard the
logbook entry, tap on Cancel.

Events with lock icon

Events marked with a lock icon cannot be entered in the loghook with
the rights of your access level. If you select such an event, you will be
prompted to log in to the required access level.

Filter Button
The button's appearance has the following meaning:

% No filters are active. Continuously updated, the last 1,000 entries are displayed.
% Filters are active. Up to 1,000 entries are displayed according to the set filters.

To filter the logbook entries, tap the Filter button. The dialog window Logbook Filter appears. Se-
lect the period and the categories of the entries to be displayed. Regard any dialog messages
that you may get when setting the filters. Confirm your selection with OK.

Automatic Scrolling Button

The button's appearance has the following meaning:
H‘ﬁ[‘ Automatic scrolling is inactive.
:& Automatic scrolling is active.

To activate and deactivate automatic scrolling, tap the Automatic Scrolling button. When the
function is activated, the EasyNOx scrolls automatically to newly registered entries.
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You have the following options for navigating in the list:
- Tapinthe list and drag the displayed list section in the desired direction.

- Double-tap in a border area of the list (top, bottom, left, right) to jump to the end of the
respective border area.

- Tapand hold in a border area of the list (top, bottom, left, right) to scroll in the desired
direction.

— Move one of the scroll bars to scrollin the desired direction.

9.1.5 Export
The Export button in the main menu of an added NOx monitor opens the NOx Export view.

EasyNO, = Engine 1 »

MOTORTECH NO, MONITORING

NOx Export Start

1/5/21 QBUREIPEN 1/20/21  1/22/21  1/25/21 4/7/21 4/8/21 }
4/9/21 4/12/21 4/13/21 4/15/21 4/16/21 4/21/21 4/22/21 Back
4/27/21 4/30/21 5/3/21 5/4/21 5/6/21 @
Tooltip

!

N

=

| Copy CSV Export | Report Up v Service
| 0% | sk
12:15

From this view, you can copy daily and annual logs of the NOx monitor (see section Daily Log on
page 44 and section Annual Log on page 44) and the NOx monitoring report including the log-
book (see section NOx Monitoring Report on page 45) to a USB flash drive inserted in the Easy-
NOx.

The file overview shows you the logs available on the device. Move the scroll bar to scroll up or
down when necessary. Select the desired calendar year via the respective year number in blue
letters. Select the desired daily log via the respective date in black letters. Select the annual log
via the year number in green letters.

When copying to the USB flash drive, the progress bar below the buttons shows the copying
progress and other information about the copying process.
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You have the following options:

Copy
This function is available for service purposes and creates a 1:1 copy of the desired log on
the USB flash drive. This 1:1 copy cannot be read or processed by other devices.

CSV Export
Mark the desired log (daily or annual) and use the button to create a copy of the log as a CSV

file on the USB flash drive. On a PC, the CSV file can be opened with an editor, for example,
or further processed with a spreadsheet. The CSV file is saved in the following format:

— Character set: UTF-8
- Separator: Tab

- Decimal separator: Dot

Report

Use this button to create a NOx monitoring report for the selected calendar year as a PDF file
on the USB flash drive. This monitoring report also includes the logbook along with other
summarizing information. The operator information contained in the NOx monitoring report
can be specified in the Information on Operator view (see section Operator on page 117).

Up

Use this button to return to the calendar year selection in the file overview.

Abort

Use this button to cancel an ongoing copying process to the USB flash drive.

With the rights of the access level Master, the EasyNOx additionally displays the following but-
ton in this view:

More

Loss of your NOx monitor's data integrity!

The functions available via the More button are designed exclusively for
service purposes and may only be triggered by MOTORTECH service or upon
instruction from MOTORTECH. If you do not observe this notice, you risk the
data integrity of your NOx monitor. In such a case, contact your MOTORTECH
contact person (see Customer Service Information on page 133).

The functions available via this button may only be triggered by MOTORTECH service or upon
instruction from MOTORTECH. In addition, observe the preceding notice.
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9.1.6 Preferences
The Preferences button in the main menu of an added NOx monitor opens the NOx Setup view.

Layout ‘Before & After ~ |
" Overtemperature 1 580 °c

R

Note that changes in this view are not saved and applied by the NOx monitor until you exit the
view. Also note that you can only edit the NOx monitoring parameters after you have entered the
serial number of the engine to be monitored under Serial Number.

You can make the following settings:

- Mode
Use the drop-down list to set the NOx monitoring mode:

- Off
NOx monitoring is disabled. The nitrogen oxide and oxygen readings from the NOx sen-
sor are not recorded.

— Recording Only
The nitrogen oxide and oxygen readings from the NOx sensor are recorded, but NOx mon-
itoring is deactivated.

- MAP Naturally Aspirated
For normal operation detection of the NOx monitor, the absolute charging pressure of a
naturally aspirated engine serves as an indicator for the engine load. For this purpose, a
manifold pressure sensor must be connected to input 3 of the respective CAN bus mod-
ule (see Wiring of Manifold Pressure Sensor, MAP Signal, Load Signal on page 63).
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MAP Turbo

For normal operation detection of the NOx monitor, the absolute charging pressure of a
turbo engine serves as an indicator for the engine load. For this purpose, a manifold
pressure sensor must be connected to input 3 of the respective CAN bus module (see
Wiring of Manifold Pressure Sensor, MAP Signal, Load Signal on page 63).

Load on CAN Module

The NOx monitor detects normal operation by means of the load signal connected to in-
put 3 of the respective CAN bus module (see Wiring of Manifold Pressure Sensor, MAP
Signal, Load Signal on page 63).

Load via CANopen

The NOx monitor detects normal operation by means of the load signal connected to the
analog input of the optional I/O communication module. For this purpose, the function
Load Input for NOx must be assigned to the analog input of the respective I/0 commu-
nication module (see Analog Inputs on page 126).

Start/Stop via CANopen

The NOx monitor receives the normal operation release from the master control via a bi-
nary signal connected to the binary input of the optional /O communication module. For
this purpose, the function Normal Operation Release for NOx must be assigned to the
binary input of the respective /0 communication module (see Binary Inputs on page
124).

— Scaling Min., Scaling Max.
Via these entries you can specify the measuring value range of the absolute manifold pres-
sure sensor in the NOx monitoring modes MAP Naturally Aspirated and MAP Turbo. Under
Scaling Min., enter the measured value of the sensor at 4 mA and under Scaling Max. at
20 mA. The values in-between are interpolated linearly.

- MAP<¢/MAP>/ Last/ -
The entry displayed at this point depends on the set NOx monitoring mode:

MAP ¢

In the NOx monitoring mode MAP Naturally Aspirated you set the absolute charging
pressure which must be undercut for normal operation detection (see Determining Char-
ging Pressure for Normal Operation Detection on page 56).

MAP »

In the NOx monitoring mode MAP Turbo, you set the absolute charging pressure which
has to be exceeded for normal operation detection (see Determining Charging Pressure
for Normal Operation Detection on page 56).

Load

In the NOx monitoring modes Load on CAN Module and Load via CANopen, you specify
the load that indicates the beginning of normal operation of your engine (for example
30 % nominal load as per VDMA 6299:2019-09 or as per the engine manufacturer's
specifications).
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In NOx monitoring modes Off and Recording Only, normal operation detection is disa-
bled. In the NOx monitoring mode Start/Stop via CANopen, the NOx monitor receives the
normal operation release from the master control.

K

Enter the NO2/NOx ratio of the exhaust gas from your system. The NO./NOx ratio must be de-
termined at the mounting position of the NOx sensor's sensing element before start-up of
NOx monitoring and each time the NOx sensor is replaced. More information on this is avail-
able in the section Determining the NO:/NOx Ratio on page 54.

KNO-

Enter the factor for the corrective calculation of the NOx sensor's NO- sensitivity. For the cor-
rection factor, refer to the entry NO- Gain in the NOx Sensor view (see section Sensor on
page 118).

Level Limit

Enter the daily average of the NOx concentration, which must not be exceeded under any cir-
cumstances. To use the NOx monitoring of the EasyNOx in accordance with standard sheet
VDMA 6299:2019-09, enter here the daily average at which an alarm should be triggered. If
the daily average exceeds the level limit at the end of a day, the detected normal operation
hours are added to the failure hour counter of the ongoing calendar year to the second. The
change of day is firmly preset to 00:00:00 hrs Central European Time (CET) or UTC+1.

Level Warning

Below the configured Level Limit, specify a daily average of the NOx concentration above
which the EasyNOx will issue a warning. The Level Warning daily average serves to indicate
that the daily average is approaching the configured level limit. As a warning threshold, you
can specify your currently valid plant-specific limit value.

Time Limit

For the failure hour counter of the NOx monitor, specify a time threshold that the NOx con-
centration may exceed the configured level limit as a maximum within one calendar year. If
this time threshold is exceeded, the EasyNOx indicates this in the NOx Monitoring view in the
failure hour counter Alm via a red status display.

Time Warning

For the failure hour counter of the NOx monitor, specify a warning threshold to indicate that
the failure hour counter is approaching the configured Time Limit. If this warning threshold
is exceeded, the EasyNOx indicates this in the NOx Monitoring view in the failure hour coun-
ter Alm via a yellow status display.

Name
Enter a custom name for the engine to be monitored. This name is displayed in the title area
in all views of the respective NOx monitor.

Serial Number
Enter the serial number of the engine to be monitored. This field is mandatory.
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Layout
Use the drop-down list to set the layout of the thermocouples (see Installation Locations of
Thermocouples on page 54):

- Before & After Cat
One thermocouple respectively measures the exhaust gas temperature before and after
the catalytic converter.

— One After Cat
One thermocouple measures the exhaust gas temperature after the catalytic converter.

— Two After Cat
In engines with two exhaust gas lines, one thermocouple after each catalytic converter
measures the exhaust gas temperature.

Overtemperature 1/ 2
Specify respectively the exhaust gas temperature which must not be exceeded in the ex-
haust pipe at the corresponding measuring point (z=T1, 2=T2).

Undertemperature 1/ 2
Specify respectively the exhaust gas temperature which must not be undercut in the exhaust
pipe at the corresponding measuring point (z=T1, 2=T2).

Min. A Temperature, Max. A Temperature

If you have selected the layout Before & After Cat for exhaust gas temperature monitoring,
you must also specify the permissible temperature difference range of the exhaust gas be-
tween the catalyst inlet and outlet. A positive temperature difference stands for a corre-
spondingly higher temperature at the outlet compared to the inlet. A negative temperature
difference stands for a correspondingly lower temperature at the outlet compared to the in-
let.
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With the rights of the access level Master, the EasyNOx additionally displays the following entry
in this view:

Simulation Off (J1939) -

Risk of burning! Risk of destruction!

The Simulation entry must always be set to Off (/1939), otherwise there is a
risk of people getting burned on components of the plant or components of
your system being destroyed.

® Loss of your NOx monitor's data integrity!

The Simulation entry must always be set to Off (/1939). In case of a deviat-

ing setting, the NOx monitor loses its data integrity! In such a case, contact
your MOTORTECH contact person (see Customer Service Information on
page 133) immediately.

The Simulation entry is protected by a special PIN and may only be changed by MOTORTECH
service. In addition, observe the preceding notices.
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9.1.7 Operator
The Operator button in the main menu of an added NOx monitor opens the Information on Opera-
tor view.

Eamﬂ% Engine 1

Information on Operator

Owner/Operator Company {

Jjane Doe

5 Main Street

In this view, specify the information about the operator of the NOx monitoring. The operator in-
formation stored here is valid for both NOx monitors of the EasyNOx and is included correspond-
ingly in the NOx monitoring report, which can be exported to a USB flash drive using the export
function of the respective NOx monitor (see section Export on page 110).
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9.1.8 Sensor
The Sensor button in the main menu of an added NOx monitor opens the NOx Sensor view.

EasyNO,=Engine 1
HORTEHNA RO NOX Sensor P/N 56.03.003

NO- [ppm]

e R E A

l.|
NO. p Gain [%Ibar] u [,‘

Software | 7597 99 01
2267220397 0000002135 24V

In this view, status information from the NOx sensor of the connected CAN bus/NOx sensor mod-
ule is displayed. The type of NOx sensor (P/N 56.03.003 or P/N 56.03.002) is retrieved when the
view is called up and is displayed in the name of the view. If one of the entries shows the value
A, the value is outside of the specified range.

The following information is provided:

- NOx[ppm]
In the field to the right of the entry, the current nitrogen oxide reading is displayed. The left
field below the entry displays whether the current reading is valid, there is an error, there is
no connection to the NOx sensor, or the NOx sensor has not yet determined a measured val-
ue (for example, if the dew point has not yet been reached). In case of an error, an error mes-
sage or an error code is displayed in the right field below the entry.

- 0:[%]
In the field to the right of the entry, the current oxygen reading is displayed. The left field
below the entry displays whether the current reading is valid, there is an error, there is no
connection to the NOx sensor, or the NOx sensor has not yet determined a measured value
(for example, if the dew point has not yet been reached). In case of an error, an error mes-
sage or an error code is displayed in the right field below the entry.
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- Heater
In the field to the right of the entry, the current mode of the sensing element heater of the
NOxsensor is displayed. The left field below the entry displays whether the sensing element
is at operating temperature, there is an error, there is no connection to the NOx sensor, or
the status is not available. In case of an error, an error message or an error code is displayed
in the right field below the entry.

- Power
Display of the current status of the supply voltage applied to the NOx sensor.

— Diagnosis
Display of the current status of the NOx sensor's self-diagnosis

- Software
Display of the software identification data of the NOx sensor

- ECUID
Display of the ECU identification data of the NOx sensor consisting of ECU part number, ECU
serial number, and ECU voltage type

— Heater Ratio
With NOx sensor P/N 56.03.002, this entry displays the current heater ratio of the resistance
heater that is embedded in the sensing element of the NOx sensor. This value is not deter-
mined by NOx sensor P/N 56.03.003.

— NOx Gain [%]
Display of the current NOx gain of the new part deviation

— NOx Offset [ppm]
Display of the current NOx offset of the new part deviation

- Operating Hours
Display of the total operating hours of the NOx sensor, counted from dew point release. Ob-
serve that the NOx sensor must be replaced when its service life has been reached. For more
information on this, refer to the section Replacing the NOx Sensor on page 136.
- 02p Gain [%/bar] / a{A} [bar]
The displayed entry depends on the connected NOx sensor.
- NOxsensor P/N 56.03.003: 02 p Gain [%/bar]
Display of O: correction factor
- NOxsensor P/N 56.03.002: a{}} [bar]
Display of the pressure correction constant of the linear lambda signal

- NOxp Gain [%/bar] / a{NOx} [bar]
The displayed entry depends on the connected NOx sensor.

- NOxsensor P/N 56.03.003: NOx p Gain [%/bar]
Display of NOx correction factor

— NOxsensor P/N 56.03.002: a{NOx} [bar]
Display of the pressure correction constant of the NOx signal
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- NO: Gain
Display of the factor for the corrective calculation of the NO: sensitivity. Enter the value dis-
played here in the NOx Setup view as NO: correction factor in the entry KNO- (see section
Preferences on page 112).

— NHs Gain
Display of the factor for the corrective calculation of the NHs sensitivity

— Self-Diagnosis
Final result of the NOx sensor's self-diagnosis displayed as a ratio to the reference value de-
fined by the manufacturer
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9.2 |/0 Communication Module
This section describes the functions and views of an added 1/0 communication module.

9.2.1 Main Menu
The main menu of an added /0 communication module can be opened in the start menu via the
BPlus button.

The main menu has the following buttons:

— Binary Inputs
The button opens the Binary Inputs view. In this view, a green status display in the Status
column shows that the corresponding binary input in the Channel column is closed (see il-
lustration example below).

— Binary Outputs
The button opens the Binary Outputs view. In this view, a green status display in the Status
column shows that the corresponding binary output in the Channel column is switched.
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Illustration example binary inputs / outputs

Channel Status
1 o
: e
3 e

Analog Inputs

The button opens the Analog Inputs view. In this view, the incoming signal that is present at
the corresponding analog input in the Channel column is displayed as raw value in the Value
column (see illustration example below).

Analog Outputs

The button opens the Analog Outputs view. In this view, the outgoing signal that is output by
the 1/0 communication module at the corresponding analog output in the Channel column is
displayed as raw value in the Value column.

Illustration example analog inputs / outputs

Channel Value
1 mrnm
(N NN
Preferences

The button provides access to the settings of the I/O communication module. There is more
information in the section Preferences on page 123.

Help
This button opens the operating manual of the EasyNOx. There is more information in the
section Help on page 97.
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9.2.2 Preferences
The Preferences button in the main menu of an added 1/0 communication module opens the
Preferences view.

EasyNO,=-srius 10
MOTORTECH NO, MONITORING
Preferences

The Preferences view contains the following buttons:

— Binary Inputs
Use the button to open a view in which you can set the function of the binary input for the re-
spective I/0 communication module. There is more information in the section Binary Inputs
on page 124.

— Binary Outputs
Use the button to open a view in which you can set the function of the binary outputs for the
respective I/0 communication module. There is more information in the section Binary Out-
puts on page 125.

— Analog Inputs
Use the button to open a view in which you can set the function of the analog inputs for the
respective /0 communication module. There is more information in the section Analog In-
puts on page 126.

— Analog Outputs
Use the button to open a view in which you can set the function of the analog outputs for the
respective 1/0 communication module. There is more information in the section Analog Out-
puts on page 127.
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9.2.2.1 Binary Inputs
The Binary Inputs button in the Preferences view of an added 1/0 communication module opens
the Binary Inputs view.

Linked to Function
| Normal Operation Release for NOx1 ~ |

Note that changes in this view are not saved and applied by the I/O communication module until
you exit the view. Use the drop-down list to link the binary input of the I/0 communication mod-
ule displayed in the Channel column to the following functions:

- Not Used
The binary input is not linked to any function.

- Normal Operation Release for NOx1 / NOx2
A master control can signal to the respective NOx monitor of the EasyNOx via a closed binary
input that the conditions for normal operation are met by the engine. In NOx monitoring
mode Start/Stop via CANopen, the binary input must be linked to this function.
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9.2.2.2 Binary Outputs
The Binary Outputs button in the Preferences view of an added 1/0 communication module
opens the Binary Outputs view.

EEBVNOXE BPlus 10

WM Binary Outputs

Channel Linked to Function
il Cat. Temperature Error NOx1 = |
2 'NO.. Exceedance NOx1 - |
'Normal Operation NOx1

Note that changes in this view are not saved and applied by the /O communication module until
you exit the view. Use the drop-down list to link the binary outputs of the I/0 communication
module displayed in the Channel column to the following functions:

— Not Used
The binary output is not linked to any function.

—  Error Output, Warning Output
The binary output of the respective I/0 communication module is assigned to the binary out-
put Error or Warning of the EasyNOx. If the binary outputs of the EasyNOx are activated (see
Devices on page 79), the EasyNOx switches the assigned binary output of the I/O communi-
cation module if a corresponding monitoring function of the EasyNOx requires it.

— Cat. Temperature Error NOx1 / NOx2
If the respective NOx monitor of the EasyNOx has detected a temperature error on the respec-
tive engine at at least one of the configured exhaust gas temperature measuring points near
the catalytic converter, the EasyNOx switches the assigned binary output of the I/0 commu-
nication module.

— NOx Exceedance NOx1 / NOx2
If the provisional daily average of the nitrogen oxide concentration currently exceeds the
configured level limit of the engine monitored by the respective NOx monitor, the EasyNOx
switches the assigned binary output of the /O communication module.
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- Normal Operation NOx1 / NOx2
If, for the respective engine, normal operation has been detected by or signalled to the re-
spective NOx monitor of the EasyNOx, the EasyNOx switches the assigned binary output of
the I/O communication module.

9.2.2.3 Analog Inputs
The Analog Inputs button in the Preferences view of an added I/0 communication module opens
the Analog Inputs view.

EQMDKE BPlus 10

> Analog Inputs

Channel Linked to Function
1 Load Input for NOx1 |

Note that changes in this view are not saved and applied by the I/0 communication module until
you exit the view. Use the drop-down list to link the analog input of the I/O communication mod-
ule displayed in the Channel column to the following functions:

- Not Used
The analog input is not linked to any function.

- Load Input for NOx1 / NOx2
The analog input is used by the respective NOx monitor as input for the load signal from the
respective engine. In NOx monitoring mode Load via CANopen, the analog input must be
linked to this function.
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9.2.2.4 Analog Outputs
The Analog Outputs button in the Preferences view of an added I/0 communication module
opens the Analog Outputs view.

Eamo"= BPlus 10

Analog Outputs

Channel Linked to Function
a 'Average NO- from NOx1 - |

Note that changes in this view are not saved and applied by the /O communication module until
you exit the view. Use the drop-down list to link the analog output of the I/O communication
module displayed in the Channel column to the following functions:

— Not Used
The analog output input is not linked to any function.

— Average NOx from NOx1 / NOx2
Output of the provisional daily average of nitrogen oxide readings converted according to
VDMA 6299:2019-09 (see section Conversion of Nitrogen Oxide Readings on page 41) as de-
termined by the respective NOx monitor. Scaling: 4 mA correspond to o mg/Nms3, 20 mA cor-
respond to 1,000 mg/Nms3.

— Actual NOx from NOx1 / NOx2
Output of the nitrogen oxide reading currently measured by the respective NOx monitor con-
verted according to VDMA 6299:2019-09. Scaling: 4 mA correspond to o mg/Nm3, 20 mA cor-
respond to 1,000 mg/Nms3.
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9.3 Generic Device

You have the option of adding a device as a generic device (display name Generic) that is con-
nected to the EasyNOx via the CAN bus interface CAN1 but not directly supported by it. The ge-
neric device is started along with the EasyNOx, and its connection status is monitored by the
EasyNOx.

® Generic device is not displayed in the start menu
The generic device appears in the Device Setup view in the list of added de-
vices (display name Generic). The device is not displayed in the Start Menu.
NOTICE
Functions

— When a generic device is added to the device configuration, it is started if this has not al-
ready been done.

— The communication status is monitored by the EasyNOx and is visualized in the menu bar
(see section Menu Bar on page 75).

- Changes to the communication status are listed in the Event Log view (see section Event Log
on page 96).
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10.1 Start-up
Before you put the NOx monitoring of your EasyNOx system into operation, take note of the fol-
lowing:

- Make sure that the CAN bus modules, the NOx sensors, and the 1/0 communication modules
are mounted in line with the engines to be monitored and that they are connected to the
EasyNOx. Pay particular attention to the node IDs of the individual components. Make sure
that the DIP switches of the CAN bus modules are set correctly (see section Node ID CAN Bus
Module on page 66 and section Bit Rate CAN Bus Module on page 66).

- In both CAN buses, make sure that they are correctly terminated (see section CAN Bus Termi-
nation on page 65 and section CAN Bus Wiring, CAN Bus Termination on page 71).

— Make sure that the layout of the thermocouples corresponds respectively to the configura-
tion of the NOx monitor in the EasyNOx (see section Installation Locations of Thermocouples
on page 54).

- Make sure that the NO- correction factor (KNO-) of the NOx sensor is set correctly in the con-

figuration of the respective NOx monitor in the EasyNOx (see section Preferences on
page 112).

- Make sure that the NO-/NOx ratio determined with an exhaust gas analyzer upon mounting
of the NOx sensor is correctly set in the configuration of the respective NOx monitor in the
EasyNOx (see section Determining the NO./NOx Ratio on page 54).

- Make sure that the respective NOx monitor is wired and configured to match the set mode of
normal operation detection (see section Normal Operation Detection on page 44).

- Ensure that you have specified the operator data in the NOx monitor (see section Operator
on page 117).

— Before using the respective NOx monitor, perform a test run for at least one hour.

Before you put the EasyNOx into operation, take note of the following:

- Make sure that you have assigned PINs to all access levels of the EasyNOx (see section Ac-
cess Control on page 90).

- Make sure that the time zone as well as date and time are set correctly in the EasyNOx (see
section Display on page 85).

- Save your configuration as files and as a PDF on a USB flash drive before start-up and after
each modification (see section Display on page 85).

10.2 Shutdown
The EasyNOx including the CAN bus/NOx sensor modules connected to it and the 1/0 communi-
cation modules are shut down by disconnecting them from the power supply.
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10.3 Software Update

Risk of software damage!

The power supply must not be interrupted under any circumstances during
the software update. Otherwise, this can lead to serious errors and the
EasyNOx will no longer work.

® Back up device activations, configuration, and logs
Before updating the software, back up the activated devices (see section
Devices on page 79) and the EasyNOx configuration (see section Display on
NOTICE page 85).

To back up the logs, remove the memory card from the EasyNOx. Note that
in this state, the NOx monitor of the EasyNOx will not record any data. For
each year the NOx monitor has logs for, a folder with the corresponding year
number exists on the memory card. Back up the desired year folders to a
PC.

You receive software updates for the EasyNOx from MOTORTECH. A software update consists of
several update files with signature files for verification of the update files. You need a USB flash
drive to install updates. The current software version of your EasyNOx is displayed in the Display
Information view (see section Display on page 85).

Perform updates as follows:
1. Read and observe all information provided with the update (e.g. release notes, README file).

2. Make sure that the update files correspond to the board support package of your EasyNOx.
The Display Information view (see section Display on page 85) displays the installed board
support package of your EasyNOx. In the file name of the update files, you can identify the
board support package by the version number after BSP (e.g. rocko-7.0-0).

3. Save the update files with the extension .tar.bz2 and the corresponding signature files with
the extension .shaz in the root directory of a USB flash drive.
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4. Insert the USB flash drive into your running EasyNOx.

> After a few seconds, the standard EasyNOx interface closes, and the installer interface
opens.

Installer Version: 2.2.0

Software Update Board Support Package (BSP): rocko-7.0-0

Available Updates

Package Installed On USB Select

Installer 2.1.3 2.2.0 v
Program 1.6.1 1.8.0 v
Help Files Build 44465 Build 48724 Vi

& Install EﬁQuit @Language @Help

5. Available update packages are displayed in the Package column. If necessary, tap on the
Language button to change the language. Under Installed the version of the respective pack-
age installed on the EasyNOx is displayed, under On USB the version to which the respective
package in the EasyNOx will be updated. As a rule, the suitable update packages are prese-
lected. To change the selection if needed, activate or deactivate the checkbox under Select
for the respective packages. To install the selected packages, tap Install.

> The selected update packages are installed. After an installer update, the installation of
the remaining packages must be restarted by tapping the Install button.

» Certain update packages may require a restart of the EasyNOx.

6. Afterinstalling the desired update packages, exit the installer by tapping the Quit button
and remove the USB flash drive.

> You can now use the EasyNOx with the new software.
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11.1 Possible Faults
Fault
The connection status sym-

bolin the menu bar is
yellow.

@

The connection status sym-
bolin the menu bar is red.

The display does not regis-
ter touches at the desired
position.

The displays on the screen
are difficult to recognize.

The system time is repeat-
edly incorrect.

An added device is indicat-
ing erroneous operating da-
ta.

Data is not getting updated.

)
<o
The symbol appears in the

Add Device dialog next to
devices.

132

Possible cause

To at least one device
there is no connection.

The node ID of at least
one added device is in-
correct.

No other device is con-
nected.

The display is dirty.

The lighting conditions
are unfavorable.

The internal battery is
dead.

Node IDs in the CAN bus
are incorrectly assigned.

The device is incorrectly
wired.

The wiring of the CAN bus
is defective.

The device is not sending
any data (for example if it
is defective or the soft-
ware has crashed).

This device has not been
activated.

Solution

Establish the connection to the
relevant devices.

Set the correct node-ID for the
relevant device.

Check the CAN bus wiring.

Clean the display (see section
Cleaning the Touchscreen on
page 135).

Adjust the display to the lighting
conditions using the Day Mode/
Night Mode button in the Start
Menu).

Have the battery changed (see
section Battery Change on

page 136).

Check the set node IDs of all de-
vices connected to the CAN bus.

Check the wiring of the device.

Check the CAN bus wiring and cor-
rect any defects found.

Check the device and fix the prob-
lems.

Activate the device with a soft-
ware dongle (see section Device
Activation on page 81).
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Fault

&2

The device cannot be add-
ed, although the above
symbol appears next to the
device in the Add Device
dialog.

When tapping on a device in
the Start Menu, you get the

error message "No connec-

tion to this device has been

established!"

Possible cause

The number of available
activations for this device
has been exceeded.

The wiring of the CAN bus
is defective.

The bit rate of the device
does not correspond to
the bit rate of the Easy-
NOx.

The node ID of at least
one added device is in-
correct.

11.2 Customer Service Information
You can reach our customer service during business hours at the following phone and fax num-

ber, or by email:
Phone: +49514193990
Fax: +49 514193 99 99

Email: service@motortech.de
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Solution

Activate the additional device
with a software dongle (see sec-
tion Device Activation on page 81).

Check the CAN bus wiring and cor-
rect any defects found.

Set the correct bit rate for the de-
vice.

Set the correct node-ID for the re-
levant device.
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11.3 Returning Equipment for Repair / Inspection
To return the device for repair and inspection, obtain a return form from your MOTORTECH con-
tact person (see Customer Service Information on page 133).

After you have completely filled out the return form and returned it to MOTORTECH, MOTORTECH
will send you back the return form and a delivery note with RMA number specified. Enclose the
return form with your device and attach the delivery note to the packaging so that it is clearly
visible from the outside. This will ensure a speedy and smooth processing of your repair order.

Send the device with delivery note and return form to one of the two addresses below or to the
nearest MOTORTECH representative:

MOTORTECH GmbH MOTORTECH Americas, LLC
Hogrevestr. 21-23 1400 Dealers Avenue, Suite A
29223 Celle New Orleans, LA 70123
Germany USA

Phone:  +49514193990 Phone:  +1504 355 4212
Fax: +49 514193 99 98 Fax: +1 504 355 4217
www.motortech.de www.motortechamericas.com
motortech@motortech.de info@motortechamericas.com

11.4 Instructions for Packaging the Equipment
For return shipment, equipment should be packaged as follows:

— Use packaging material that does not damage the equipment surfaces.
- Wrap the equipment with sturdy materials and stabilize it inside the packaging.

- Use sturdy adhesive film to seal the packaging.
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NOTICE
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Document maintenance work in logbook

Note that all maintenance work on the EasyNOx that affects its NOx monitor-
ing must be documented in the logbook of the respective NOx monitor, pro-
vided that you use the logbook as defined in standard sheet VDMA
6299:2019-09.

12.1 Cleaning the Touchscreen

Risk of destruction!

Organic solvents as well as acids and alkaline solutions could damage the
touchscreen. Therefore only clean the device with a soft cotton cloth and
alcohol.

Risk of destruction!

Dirt affects the function of the touchscreen. Water, fingerprints, and other
dirt should be removed immediately from the touchscreen and the frame to
avoid spots.

To avoid spots and input problems, always remove dirt immediately. Clean the touchscreen if it
reacts incorrectly when entering information.

Use a soft cotton cloth and alcohol to clean the EasyNOx touchscreen. Do not use organic sol-
vents. Do not use acidic or alkaline solutions.

12.2 Cleaning the NOx Sensor

The NOx sensor must not be cleaned with mechanical means or cleaning agents, as this may
destroy the sensor or mechanically damage the labels. The NOx sensor including its electrical
connection must not come into contact with liquids.

If necessary, clean the NOx sensor with a soft, dry cloth. If you clean the NOx sensor when it is
not mounted, make sure that the probe remains free of dirt.
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12.3 Maintenance of Housing
Service the housing of the EasyNOx at least once a year. Carry out the following work:

- Check the hinges and the cam locks of the housing door for ease of movement. Spray the
hinges of the housing door with a suitable, water-free lubricant.

— Checkthe seal in the contact edge area for damage. If the seal in the contact edge area is
damaged, contact your MOTORTECH contact person (see Customer Service Information on
page 133).

— Check all components and surfaces for external damage. To prevent seals from being dam-

aged by temperature-induced freezing, you can treat them with common agents such as tal-
cum, Vaseline, or wax.

- Check the housing for traces of corrosion. Repair damage to the housing as follows:

— Damage to small areas affecting only a part of the surface (e.g. scratches): Lightly sand
off the surface at the damaged place and remove all traces of corrosion and contamina-
tion. Depending on the degree of damage, apply 2K-PUR acrylic paint with a paint stick,
a brush, or a spray can.

— Large area damage: Smooth the surface uniformly and clean it with white spirit. Then
paint over the entire surface with 2K-PUR acrylic paint.

12.4 Battery Change

The internal board of the EasyNOx has a backup battery of the type CR1220, whose service life is
approximately eight years, depending on use. The backup battery is needed to ensure the integ-
rity of the recorded monitoring data after a power supply failure. To have the battery changed,
contact your MOTORTECH contact person (see Customer Service Information on page 133).

12.5 Replacing the NOx Sensor
The service life of the NOx sensor on the CAN bus/NOx sensor module depends on the type in-
stalled:

NOx sensor Service life

P/N 56.03.003 8,000 operating hours with ambient temperature max. +90 °C (+194 °F)
at evaluation unit

P/N 56.03.002 6,000 operating hours with average temperature of evaluation unit at
+90 °C (+194 °F)

After this time the NOx sensor must be replaced. The total operating hours of the NOx sensor are
displayed in the Sensor view of the respective NOx monitor (see section Sensor on page 118).
You obtain a replacement sensor from MOTORTECH.

The replacement of the NOx sensor is detected by the EasyNOx and logged in the logbhook of the
respective NOx monitor.

136 Rev. 03/2022



I 12 Maintenance

£ MOTORTECH

Proceed as follows to replace the NOx sensor:

Rev. 03/2022

Operational safety!
To safely dismount the NOx sensor, be sure to observe the following:

- To protect the NOx sensor and yourself, wear ESD-compliant work
gloves. To protect the NOx sensor against electrostatic discharge, also
comply with IEC 61340-5-1 and IEC TR 61340-5-2 in their respective valid
versions.

— Under no circumstances touch the probe of the sensing element while
dismounting.

— The NOx sensor must not be live during dismounting and must have
cooled down for at least 15 minutes after the voltage has been switched
off. Otherwise, touching the sensing element may cause burns, the
sensing element may burn, and serious damage to the connected
equipment due to arcing, sparking, or short circuit may occur.

Operational safety!

The NOx sensor must not be used any further under any circumstances if it
is damaged or the sensing element of the NOx sensor has been mechanical-
ly shocked (e.g. by dropping it on the floor or impacts on the sensing ele-
ment). In these cases, contact MOTORTECH for sensor replacement (see
Customer Service Information on page 133).

Operational safety!

Proper functioning of the NOx sensor is only guaranteed if the sensing ele-
ment does not overheat at the mounting location. Avoid accumulated heat
at the sensing element and ensure sufficient ventilation of the sensing ele-
ment by ambient air.

Operational safety!

The sensing element of the NOx sensor P/N 56.03.003 may be mounted a
maximum of one time, the sensing element of the NOx sensor

P/N 56.03.002 a maximum of two times. The electrical connection to the
evaluation unit of both NOx sensors may be established and disconnected a
maximum of 20 times. After that, proper functioning of the sensor can no
longer be guaranteed.
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10.

11.
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First ensure the following:
— The engine must be switched off during replacement.

— The exhaust pipe must have cooled down sufficiently and there must be no exhaust
gases in the exhaust pipe.

— The EasyNOx system must not be live.

Then disconnect the connection cable to the CAN bus module from the connector of the NOx
sensor's evaluation unit.

Make sure that the sensing element has not been live for at least 15 minutes. Then unscrew
the sensing element from the welding boss using a flare nut wrench 22 mm (0.87") with a
spared corner wave profile. The outgoing wires must not twist in the process. Therefore
counter the sensing element with your hand. Do not use a hammer or a flat spanner to loos-
en the sensing element.

Dismount the evaluation unit from the mounting plate of the CAN bus/NOx sensor module by
loosening the two M8x20 hexagon screws.

Remove the NOx sensor.

At the mounting position of the sensing element, first check the NO-/NOx ratio (correction
factor K) in the exhaust gas with a suitable calibrated exhaust gas analyzer. More informa-
tion on this is available in the section Determining the NO-/NOx Ratio on page 54.

Then mount the evaluation unit of the NOx sensor onto the mounting plate of the CAN bus/
NOx sensor module using the two hexagon screws M8x20 and a tightening torque of 10 Nm
7.4 lb-ft).

Remove the protective cap from the probe of the new NOx sensor's sensing element. Do not
pull on the connection cable, but hold the sensing element only by its metal body.

Check whether the thread of the sensing element is sufficiently greased. If necessary, re-
grease only the thread of the sensing element with a small amount of high temperature
grease. For NOx Sensor P/N 56.03.003, use only Optimol Paste MF from Castrol® or Never
Seez Regular Grade from Bostik® with a recommended amount of 40 mg + 10 mg.

Also make sure that no dirt, dust, or grease gets deposited in or on the probe during re-
placement.

Insert the sensing element into the welding boss and screw the sensing element into the
welding boss via its hexagon nut by hand first. The outgoing wires must not twist in the pro-
cess. Therefore counter the sensing element with your hand.
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12. Then, tighten the sensing element over its hexagon nut using a calibrated torque tool with
the specified torque as shown in the drawing.

P/N 56.03.003: P/N 56.03.002:
HEX 22

/ B0Nm 10 Nm

(443 Ib-ft + 7.4 I-R)

50 Nm + 10 Nm
(36.9 Ib-ft + 7.4 Ib-ft)

13. Then lay the connection cable between the sensing element and the evaluation unit. In do-
ing so, observe the following.

P/N 56.03.003:
Comply with the specifications in the section Laying the Connection Cable on page 52.

P/N 56.03.002:
Make sure that the minimum bending radius of the connection cable of 20 mm (0.79") is ob-
served and that the angle of the cable outlet at the sensing element grommet is less than
15°.

14. Make sure that the five-pole connector of the NOx sensor's evaluation unit is dry and that
there are no particles or deposited grease in the connector.

15. Connect the connection cable to the CAN bus module to the five-pin connector of the evalua-
tion unit.

» The NOx sensor has been replaced.

16. After you have put the EasyNOx system back into operation, correct the NO»/NOx ratio deter-
mined above in the NOx Setup view of the respective NOx monitor in the entry K (see section
Preferences on page 112), if necessary.

17. Also, if necessary, correct the NO: correction factor of the NOx sensor in the NOx Setup view
of the respective NOx monitor in the entry KNO: (see section Preferences on page 112).

> You can resume using the NOx monitoring of the EasyNOx.

12.6 Spare Parts and Accessories
For spare parts and accessories, please refer to our current Product Guide, which is available for
you to download on the internet at www.motortech.de.
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A
Abbreviations .......ccecceeeviieiiiieiiiieiiieneee 8
Access control

Changing the PIN ......ccoevevvvnreeeiieriinneeeennns 94

Enabling and disabling
Forgotten PIN
Logging in and logging out
Alarm
Analog inputs
Link to function

WiFING weeeeiiiririeeeieerirree e ssrirree e e e ssreneeees 71

Analog outputs

Link to function ...127
w121
WiFING weeeeiiiriiieeeieecinree e ssrrenee e e e ssvnneeees 71
Annual log (NOx)
Export....

Function .
Application.....
B
Battery change.....cococuveeeiieninnneeerieninneeeeennnns 136
Binary inputs
Link to function 124
VIBW cevviviriviviiiririireieieieieeeeeeeeseeeeeseeeeeeneene 121
WiING weveeiiiriiiieeerieniinreeeesessrneeeeessssnnnenenes 71

Binary outputs
Enabling and disabling
Link to function
VIEW ceeviiiirieiiieiite e .121
Wiring .
Bit rate

C
CAN bus/NOx sensor module
Electrical data

Charging pressure
Determining..
Setting
View....

Cleaning..

Communication setup
L0 PPN 89
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Communication status....
Configuration

D

Daily log (NOx)

Day mode ... .

Declaration of conformity.......cccecverevuvennnnennee 22

Device
Cleaning
Configuration....
Display
Display ID ..
Disposal
Electrical data
Generic device..
1/0 communication module..

INSEAllAtion ...eeeeeeereciieeeeeerciieeeeeercreeeees 47
INErfaces .ocovvveeerieiiiiiieee et 31
Night mode/day mode .......ccceevveevveenreennnene 77
NOx monitor ...

Operation
Restart....
Return.....
Serial number
Shutdown ..

Transport...
Update....
USB port.
Device setup

Activate devices ...

Adding a device.
Binary outputs ..
Deleting a device..

Editing . cceeeeeiiieeiiiiieceeeeniecceecneeeeees
Other devices (GENeric)......cueeverereeerernnens 128
Software dongle......ceceuvveeereiriinieeereininnnnes 81

Dew point detection

Display
Configuration....
Display ID
Language
Night mode/day mode.......ccceevveeeveernueennne 77
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Display information 85
DiSPOSAl cevuvieriiiiiiieiiieeteeeeeee e 18
DONGLE ..eeiriieiieiiieee ettt 81
E

Errors 132
EVENES oottt 96

Exhaust gas temperature monitoring
Export report.
Function.....
Logbook..
Setting.

F
Failure hour counter
FUNCHION c.eeeiiiiiiciicrccrccecceee
Setting....

1/0 communication module
ANalog iNPULS .cuveeeeeeeeeiieeeeeeeeeene
Analog outputs
Binary inputs....
Binary outputs..
Electrical data ..
Function
Mounting
Setting
View ....
Wiring..

Installation ....

Interfaces

K

K correction factor (NOx)
Determining
Setting....

KNO-
Determining 118
SN eiiieiieeieeercreee e 112

L
[ 1o F-{ T T 85
Limit (NOx)
FUNCEION et
Monitoring
Setting
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Load signal

WiFING veeeeiieriireeeeeeeeirreeeeessrreeeeesssareeeeeens 63
LOCK ueetieeiieiiiieee ittt 90
Logbook

Export.. 110

Function... 44

Make entry .. .108
M
Maintenance

Battery change

Cleaning

Manifold pressure sensor
Mounting ....

MAP sensor
Mounting ....

Wiring ..
MAP signal

WiFING veeeeiieriireeeeeecrirreeeesesrreeeeesssnreeeeeens 63
Menu bar. 75

Monitoring report (NOx)

Function...

MOTORTECH
AdAresS..ciceeerireeeierirreeee e scrrreeeeeseanenes 134
N
Night mode ...... 77
NO:/NOx ratio
Determining 54
SettiNg ceveeeieieieie 112
Node ID

Added devices
CAN bus module ...

1/0 communication module ..
NOx sensor
Normal operation detection
Function ..
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NOx monitor
ANNUALLOZ cevvvvrreeeieeriiiieee e sinnees 44
Daily log
Dew point detection

.43,100

Export report.......... ....110
Failure hour counter .. 43, 100, 112
Function .... v 41
K correction factor.. ..54, 112
[ 1 RN 42,100, 112
Logbook ...444, 108
NO./NOx ratio

Normal operation detection

Setting ...

VIBW ceevieiiieeteceeeecee e
NOx sensor
Electrical data.....cccceeeeeiuvreeeiieniinneeeeiennnns 27

Mounting...
Replace ...coovvvviiiiniiiiiiiiciccnnee

(0}
OPEration c..eeeeeeeeeieeeiiieeiieeeeee e 73
Other devices 128

PIN

Regulations ...
Repair ..
Restart ....

Return shipment ..

S
Safety instructions
Scope of supply
Screen saver
Serial number-...

Shutdown...

Software
Activate devices
Software version .
Update

142

Software dongle .81
Start MENU.cveveeerereeerererererereeeeeeeeeeeeeeeeerereeeeee 77
Start-up...
Storage....

T
Temperature Unit......ccoeeeevvuieininieennneennneennne 85
Thermocouples
Mounting
Wiring..

Tooltip..
Transport....

U
Unlock
USB port

w
Wiring
CAN bus/NOx sensor module.........cccveeeuneenn 61
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