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I 1 General Information

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
document. 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,
operation, 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
necessary. Persons who are only authorized to operate the gas engine shall be trained by the
operating 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
addition, this symbol is used for overviews that give you a summary of the
NGEICE necessary 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
mentioned precautionary measures.

6 Rev. 06/2020



I 1 General Information

DANGER

Danger

£ MOTORTECH

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

CPU
csv

DC

EMC

ESD

LED

MAP

MAT

MICT

Rev. 06/2020

Term

Description

Controller Area Network Bus for control

bus

Conformité Européenne

Central Processing Unit

Comma-separated
Values

Direct Current

Electromagnetic
Compatibility

Electrostatic Discharge
Light Emitting Diode

Manifold Absolute
Pressure

Manifold Air
Temperature

MOTORTECH Integrated
Configuration Tool

devices/ networks

Conformity with EU
directives

Explanation

Asynchronous serial
connection system for
linking control units

Mark based on EU legislation
for certain products in
conjunction with product
safety

Text file for storage or
exchange of structured data

Compatibility of electrical or
electronic equipment items
with their surroundings

Light emitting electronic
semiconductor

Configuration software for
MOTORTECH control units
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Abb.

SCR

USB

Term

Selective Catalytic
Reduction

Universal Serial Bus

Description

Explanation

Technology for the reduction
of nitrogen oxides in exhaust
gases

Serial connection system to
link a computer to external
devices

Rev. 06/2020



I 2 Safety Instructions = MOTORTECH

2.1 General Safety Instructions

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
instructions 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
operator.

— 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.

- Forall work such as installation, conversion, adaptation, maintenance, and repair, all
equipment 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-
compliance 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.
— Avoid all activities that can impair the function of the equipment.
— Operate the equipment only while it is in proper condition.

- Investigate all changes that occur during operation of the gas engine or electronic engine
control.

- 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
completion 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 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 engine.

Rev. 06/2020 9



I 2 Safety Instructions

— 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
handling 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
electrostatic 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
building 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
possible.

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

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
system.

10 Rev. 06/2020



I 2 Safety Instructions

Wiring Example

£ MOTORTECH

Device with Device featuring
shielded wires protection class Il
g a T =
<
L+
24V DC
- 1
® 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
TnEICE separated 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-
frequency interference currents can lead to an unwanted voltage drop in the

signal path.

Device 1

Device 2

(D

C

)uz

I

Rev. 06/2020
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I 2 Safety Instructions

2.4 Special Safety Instructions for the Device

Explosion hazard!

Do not disconnect any connectors while the system is live. If the system is
located in a hazardous area, there is a risk of explosion.

Explosion hazard!

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

Operational safety!

All screws of the connectors must be adequately tightened.

Operational safety!

The proper functioning of the device is only guaranteed if the device is
operated within the permissible supply voltage range. Therefore, use a
power supply in accordance with the specifications in the operating
manual.
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Risk of injury!

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

The VariSCR emission controller must not be electrically connected to
circuits which carry dangerously high voltages or which could lead to a
single failure.

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 dangerous voltages or could carry in the event of a failure.

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

Risk of burning!

The surfaces of the system may heat up to high temperatures. Ensure good
heat transfer through ventilation when installing in the control cabinet.

Risk of burning!

There is a risk of burns when touching the sensing element of the NOx
sensor because the sensing element becomes hot during operation.
Therefore, note the following points:

— Therefore, install the sensing element on the exhaust pipe at a suitable
location where people at the plant cannot be burned by it, or attach a
protective grid around the sensing element to prevent contact with the
sensing element.

— The sensing element must have cooled down sufficiently at the end of
operation before you can touch the sensing element again.

Danger of damage to health!

If AdBlue® evaporates, harmful gases can be produced. Therefore, avoid
contact of AdBlue® with hot surfaces (e.g. on the catalytic converter).
Furthermore, when working with AdBlue®, observe the applicable safety
regulations.

£ MOTORTECH
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I 2 Safety Instructions

Danger of interference with radio reception!

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

2.5 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.
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3.1 Functional Description

The NOx emission controller VariSCR is a component of an exhaust aftertreatment system based
on an SCR catalytic converter. The emission controller evaluates the signals from sensors and
controls the AdBlue® injection into the catalytic converter according to the parameters
determined. The signals from the MAP and MAT sensors and the NOx sensor upstream of the
catalytic converter are used for feed forward control. The signal from the NOx sensor after the
catalytic converter then enables the system to be regulated more precisely.

To ensure the system functions properly, the temperature at the dosing valve is monitored and,
if necessary, it is cooled or heated. In addition, the emission controller offers the following
monitoring functions:

- Monitoring of pressure and speed of the AdBlue® pump
- Monitoring of the exhaust temperature before and after the catalytic converter
- Monitoring of the NOx sensors and temperature sensors function

The emission controller is configured using a connected computer. The software used for this
purpose is also used to display current system data and error messages.

3.2 Applications
The full functionality of the VariSCR emission controller can only be guaranteed if the
components of the MOTORTECH SCR system are used, consisting of:

— SCR catalytic converter

- NOxsensors

- Temperature sensors

- Pump module

— Dosing unit

—  MOTORTECH cable harnesses including MAT sensor PT100 and MAP sensor
Other required components (not included):

- Ureatank including level sensor and piping

— Master Generator & CHP Control System

Two SCR systems are generally required for V-engines.

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.

Rev. 06/2020 15



I 3 Intended Use

System Overview (Example)

VariSCR=

Nkt EMISSION CONTROLLER)

VariSCR=

NOx Emission controller VariSCR O Engine

Dosing unit (incl. pressure and temperature sensor, ©® Master Generator & CHP
dosing valve and heating) Control System

Pump module @ AdBlue® tank

NOx and temperature sensor before the SCR catalytic ® Exhaust tract
converter

SCR catalytic converter ©® MAP and MAT sensor

I NOx and temperature sensor after of the SCR catalytic
converter
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4.1 Technical Data

4.1.1 Certifications
The emission controller VariSCR is certified according to the following directives:

CE
EMC Directive 2014/30/EU

— EN61326-1:2013 - Electrical equipment for measurement, control and laboratory use. EMC
requirements. General requirements

— EN55011:2009 + A1:2010 — Industrial, scientific and medical equipment. Radio-frequency
disturbance characteristics. Limits and methods of measurement

- Group 1, ClassA
RoHS Directive 2011/65/EU
The EU Declaration of Conformity can be found as a PDF file on the storage device enclosed with

the device.

4.1.2 Mechanical Data
The VariSCR emission controller has the following mechanical characteristics:

Feature Value

Dimensions 160 mm x 126 mm x 61 mm (6.30" X 4.96" x 2.40")
(length x width x height)

Weight 766 g (1.7 lbs)

Shape of device See chapter Overview Drawings on page 22

Mechanical environmental Protection: IP20

conditions

Climatic environmental —20 °C to +60 °C (-4 °F to +140 °F)

conditions

Max. 85 % humidity without condensation
up to 3,000 m (9,842") above sea level

4.1.3 Warning Notices on the Device

Top of Device
WARNING! Read and understand the installation and operating manual prior to installing or
making any adjustments. Do not disconnect equipment unless power has been switched off.

Rev. 06/2020 17



I 4 Product Description

4.1.4 Product Identification — Labeling on the Device
You find the numbers required for unique product identification on the label on the side of the
device:

— Part number of the emission controller (P/N)
— Serial number of the emission controller (S/N)
- Arrangement number of the emission controller (A/N)

- Revision number of the emission controller indicating its precise construction status (R/N)

P/N 63.07.001
SIN XXX
A/NSC0.00.0000-000-AA-3
R/N R0501000001-01.00.00

(Exemplary representation)

4.1.5 Electrical Data
The VariSCR emission controller has the following electrical characteristics:

Feature Value
Power consumption Max. 180 W
Power supply Nominal voltage: 24 V DC

Operating voltage: 18 VDCto 32 V DC

Required current Max. 10 A

18 Rev. 06/2020
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Electrical Data for Inputs and Outputs
The inputs and outputs of the emission controller have the following electrical data:

Inputs and outputs Values/characteristics

Binary inputs

Binary outputs

Analog voltage input

Analog current input

Analog voltage output

Analog current output

Input voltage up to 32 V DC

Input current at least 5 mA for high level (approx. 12 mA at
24V DC)

galvanically isolated
(rated insulation voltage: max. 70 V DC)

When the reset signal is given, the high level must be present
at the relevant input for at least 50 ms before it is possible to
initiate the reset.

Inactive: output is high-impedance
Active: output is low-impedance
Switching voltage: max. 32V

Current: max. 100 mA

Max. voltage drop at 100 mA: 2.5V
galvanically isolated

(rated insulation voltage: max. 70 V DC)
Permissible voltage: o Vto 10V

Input resistance: 12.4 kQ

Permissible current: o mA to 20 mA

Max. difference in potential relative to device ground:
+3.5V

Input resistance: max. 25 Q
Output voltage: o Vto 10V
Working resistance: min. 500 Q
Output current: o mA to 20 mA

Working resistance: max. 500 Q

Electrical Data for Connection of the Pump Module
The connections of the pump module have the following electrical data:

Feature Value

Power supply for the pump 18V DCto 32V DC; max. 1.5 A

Rev. 06/2020



I 4 Product Description

Feature Value
Output for control signal — Open collector
for pump speed — Voltage: 18 VDCto 32V DC
- PWM: 100 Hz
—  Current: Max. 30 mA
Input for feedback signal -  NPN with pull-up resistor 12 kQ
for pump speed — Input voltage up to 32V DC

— Frequency: o Hz to 500 Hz (square wave signal)

Electrical Data for Connection of the Dosing Unit
The connections of the dosing unit have the following electrical data:

Feature Value

Power supply of the 5V DC; max. 30 mA
integrated sensors

Analog voltage input for —  Permissible voltage: o VDCto 4.5 V DC

®
AdBlue® pressure — Measuring range: o bar to +19.5 bar abs. (o psi to

+282.8 psi abs.)
— Measuring tolerance: 2 % of measured value
Analog voltage input for — Permissible voltage: 3.3V DCto 0.5V DC
AdBlue® temperature Measuring range: —50 °C to +150 °C (-58 °F to +302 °F)

— Measuring tolerance:
+/-4 °C (in the range o °C to +90 °C)
+/=7.2 °F (in the range +32 °F to +194 °F)
Connection for the dosing PWM: 5 kHz, 18 Vto 32 V; max. 1A
valve

Connection for the heating Power supply: 18 VDC to 32 V DC; max. 2 A
resistor

Electrical Data of the Connections for the Sensors on the Catalytic Converter
The connections of the sensors have the following electrical data:

Feature Value

Power supply of the 18 VDCto 32 VDC; max. 1.5 A
sensors

20 Rev. 06/2020
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Electrical Data of the Connections for the MAP and MAT Sensor
The connections of the sensors have the following electrical data:

Feature Value |

Input for the MAP sensor  —  Permissible current: 4 mA to 20 mA
- Measuring range: o bar to 3 bar (o psi to 43.5 psi)
— Measuring tolerance: 4 % of measured value

- Common mode offset voltage at | in +/1 in - against GND:
oVDCto3VDC

— Power supply of the sensor: 15 V DC to 25 V DC; max. 30 A
load

Input for the MAT sensor — Sensor type: PT100
- Power supply: 2 mA
— Three-wire technology
- Measuring range: —50 °C to +150 °C (-58 °F to +302 °F)

— Measuring tolerance:
+/-1.5 °C(in the range —20 °C to +120 °C)
+/-2.7 °F (in the range —4 °F to +248 °F)

4.1.6 Interfaces

usB
— Compatible with USB 1.1 and USB 2.0

— The connector type B is only suitable for temporary data exchange and not for a permanent
connection.

CAN Bus 2.0B Interface
— AsperlS0O 11898, up to 1 Mbit/s

- Transient-proof (automotive classification)
— Max. 110 participants

Modbus Interface

— RS48¢g standard

- Max. 32 participants

—  Full duplex (4-pole) or half duplex (2-pole)
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i Field bus protocols

No emission-specific values are currently available in the field bus
protocols

NOTICE

4.1.7 Overview Drawings

Ports/Connections and LEDs

- _ Analog Inputs/ Manual/ Open/Close
Binary Inputs Binary Outputs Outputs Auto Reset

£2822222818828222282 28122232222y,

Stam Eng\ne GPH GPIZ Rese! Ennr Calalysl GF'D1 GP02 F'ower Dl'nme
Stop  Running Overtemp.

SCR Catalyst Pump Module Dosing Unit
Sensors
= mr;uah‘
MAT MAP
CITXD  CITXD TXDL] CIACIBCEI IPower

[CJRXD  [CIRXD RXDC]

" neEmE R B

usB CAN RS485 Stepper Motor + Encoder Power
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Designation Function

Binary Inputs Binary inputs are available for a reset and a start/stop signal. The
Engine Running input can be used to enable the optional mixture
control (see Wiring — Binary Inputs on page 36).

Binary Outputs The binary outputs signal the status of the emission controller and
the SCR catalytic converter (see Wiring — Binary Outputs on
page 37).
Analog Inputs/ The analog inputs and outputs can be used for the optional mixture
Outputs control.

Manual/Auto (switch)  Switch for changing between manual and automatic operation (see
Manual and Automatic Operation on page 45)

Open/Close; An error can be reset by simultaneously pressing the Open and
Reset Close buttons.

SCR Catalyst Sensors  Connection of the NOx sensors and the temperature sensors before
and after the catalytic converter via CAN bus

Pump Module Connection of the pump module
Dosing Unit Connection of the dosing unit

MAT Connection of the temperature sensor
MAP Connection pressure sensor

Status The LED flashes:

— green: The emission controller works without errors.

— Orange: Awarning occurred.

- red: An error occurred.

You can find details about status signaling in the following
information box.

For additional information on warnings and errors, read section
Runtime Data — Message Log on page 87.

Manual/Auto (LED) The LED lights up:

— green: The emission controller is in automatic mode and is
controlled by the master control.

— Orange: The emission controller is in manual mode.

USB Port for data transmission to the PC. Data transmission is signaled
by the blinking LEDs TXD and RXD (TXD=Data are being sent,
RXD=Data are being received).
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Designation Function

CAN Connection for communication with a master control via CAN bus.
Data transmission is signaled by the blinking LEDs 7TXD and RXD
(TXD=Data are being sent, RXD=Data are being received).

RS485 Port for communication via Modbus with superordinate control
devices. Data transmission is signaled by the blinking LEDs TXD and
RXD (TXD=Data are being sent, RXD=Data are being received).

Stepper Motor + The connections are currently not in use.
Encoder
Power Connection for the supply voltage (see Wiring — Power Supply on

page 28). This LED lights up if the supply voltage is available.

Status signaling
The status of the VariSCR emission controller is signaled via the LED Status.

— Flashing green: Error-free operation

— Flashing orange: Warning
Warnings can be acknowledged by simultaneous pressing of buttons
Open and Close (in manual mode) or by the external reset signal.
Warnings can for example be caused by:

— Overload of the device
- Overtemperature or over current error confirmed by MICT.
— Flashing red: Error
Errors can be acknowledged by simultaneous pressing of buttons Open

and Close or by the external reset signal. Errors can for example be
caused by:

— Overtemperature
- Lowvoltage
— Over current

— Alternate flashing of red and green:
The supply voltage for the device was too low during start up.
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5.1 Installation Instructions

Unpack the emission controller without damaging it and ensure that the operating manual is
always within reach of the device and easily accessible. Installation locations where strong
vibrations or ambient temperatures of below —20 °C (-4 °F) or above +60 °C (+140 °F) are
present are not permissible and result in the warranty being voided.

Risk of destruction!

The device must not be installed directly on or at the engine, as vibration
and heat may cause damage to electronic components.

Risk of destruction!

Make sure that the device is not covered and ensure sufficient circulation of
air.

Scope of Supply
The scope of supply of the VariSCR emission controller consists of the following components:

NOx Emission controller VariSCR
Storage device (USB flash drive or CD-ROM) including configuration software MICT
USB cable

Operating manual

Installation of the VariSCR Emission Controller

1.

2.

Install the VariSCR Emission Controller on a horizontal DIN rail in the control cabinet.

When installing all other components of the exhaust aftertreatment system, observe the
specifications and instructions of the respective manufacturers.

Rev. 06/2020

£ MOTORTECH

25



I 6 Wiring

Risk of destruction!

The VariSCR emission controller contains separate circuits. If these are
connected, this can cause damage to the device. Please adhere to the
following points:

— The GND connections must not be connected to each other.
— The GND connections must not be used for the supply (24 V DC).

— The GND connections may only be connected to the respective
components (sensors, etc.).

Risk of damage to the device!

Incorrectly installed wiring can cause damage to the device. Please adhere
to the following points:

— Do not disconnect connectors under load. This can cause an arc.

— Use the prescribed wire cross sections and suitable wire end ferrules.
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® Wiring of components
If you are not using wiring harnesses manufactured by MOTORTECH, carry
out the wiring according to the following specifications:
NOTICE — Power supply:
3-wire cable, min. conductor cross-section 1.5 mm2, max. cable length
15 m (49')

Rev. 06/2020

If the cable length is longer, a respective larger cross-section must be
selected.

Pump:
4-wire, shielded cable, min. conductor cross-section 1.5 mm2, max.
cable length 15 m (49")

Dosing unit: Valve and heater:
4-wire, shielded cable, min. conductor cross-section 1.0 mm2, max.
cable length 15 m (49"

Dosing unit: Sensor signals (Press., Temp.):
4-wire, shielded cable, min. conductor cross-section 0.2 mmz2, max.
cable length 15 m (49"

MAT sensor:

3-wire cable, min. conductor cross-section 0.2 mmz2, max. cable length
15 m (49"

MAP sensor:

2-wire cable, min. conductor cross-section 0.2 mm2, max. cable length
15 m (49"

Binary inputs and outputs:

multicore cable, min. conductor cross-section 0.2 mm2, max. cable
length 30 m (98')

Analog inputs and outputs:

multicore, shielded cable, min. conductor cross-section 0.2 mm2, max.
cable length 30 m (98")

CAN bus:

4-wire, shielded bus cable, twisted in pairs, min. conductor cross-
section 0.34 mm2, max. cable length 250 m (820") at 250 kbit/s
Modbus:

6-wire, shielded bus cable, twisted in pairs, min. conductor cross-
section 0.25 mmz2, max. cable length 250 m (820")
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6.1 Wiring — Power Supply

Risk of injury!

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

The VariSCR emission controller must not be electrically connected to
circuits which carry dangerously high voltages or which could lead to a
single failure.

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 dangerous voltages or could carry in the event of a failure.

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

Risk of injury!

When the power supply to the VariSCR emission controller is established,
the connected pump builds up the pressure. If the AdBlue® pipe system is
not completely closed at this time, AdBlue® may leak and cause injury (e.g.
splashing into the eyes).

Operational safety!

The proper functioning of the device is only guaranteed if the device is
operated within the permissible supply voltage range. Therefore, use a
power supply in accordance with the specifications in the operating
manual.

The power supply is wired using the 3-pole connector. In order to comply with the EMC
requirements, it is necessary that the earth connection (Earth) is established with a cable that is
routed separately from the negative pole (L -) and as short as possible. In addition to
overcurrent protection, the power supply of the emission controller shall be equipped with a
disconnecting device (e.g. by using a fuse switch disconnector).
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L2 18 VDCto 32 VDC (nominal voltage: 24 V DC)

(

1 Battery Generator Control unit
2 Power supply
L+
L- * N
(V]
I -
3 Battery Charger
L+ L- £
O
= f—-o0
~v
f—o
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6.2 Wiring — Sensors on the SCR Catalytic Converter

The sensors before and after the SCR catalytic converter are connected via CAN bus. The pump
module is wired using the 6-pole connector in the device cover. To meet EMC requirements,
install the control units of the NOx sensors and the control unit of the two temperature sensors
on an earthed metal plate.

Module 1§ |Module 2 | [ Module 3
Module Sensors
R=120 Q 1 NOx sensor before the catalytic
converter
[:] 2 NOx sensor after the catalytic
converter
3 Temperature sensors before and after
the catalytic converter
102 3 4 N5 M6
TE23z8¢
o 5 s (O]
CAN
SCR Catalyst Sensors

The modules can be wired in any order. The sensors are permanently connected to the CAN
modules.

Pin Designation Function
1 CAN Hi Connection of the CAN bus which integrates the NOx
2 sensors and the temperature sensors before and after
2 o CANCom .
z the catalytic converter.
3 & CANLo
4 2 CANShield
5 S Power Power supply of the sensors
(a4
6 ? GND
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Wiring of the sensors on the SCR catalytic converter via CAN

When wiring the sensors to the SCR catalytic converter via CAN, observe the
following notes:

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

- The maximum wire length is 250 m (820') depending on the bit rate.

— The stub lines to the sensors should be a maximum of 30 cm (11.81")
long.

- Only use cables that are specified by the manufacturer for use in the
CAN bus.
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6.3 Wiring — Pump Module

The pump module is wired using the 5-pole connector in the device cover.

a 8 w0
Pump Module
Pin Designation Function
7 Power Power supply of the pump module
< Control Control signal for the pump
9 -é RPM Feedback signal pump speed
10 E‘ GND Ground of the pump module
11 & Shield Shield
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6.4 Wiring — Dosing Unit
The dosing unit is wired using the 9-pole connector in the device cover.

\/

5 4 & 9 + 1 £ o @
Dosing Unit
Pin Designation Function
1 Power Power supply of the dosing unit
2 Press. Pressure signal
3 Temp. Temperature signal
4 - GND Ground of the dosing unit
5 ?:o Valve + Control signal for the dosing valve
6 < Vvalve -
7 8 Heater Pwr. Control signal for the heating of the dosing unit
8 Heater GND
9 Shield Shield

Rev. 06/2020
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Risk of destruction!

The VariSCR emission controller contains separate circuits. If these are

connected, this can cause damage to the device. Please adhere to the
following points:

— The GND connections must not be connected to each other.
— The GND connections must not be used for the supply (24 V DC).

— The GND connections may only be connected to the respective
components (sensors, etc.).

6.5 Wiring — MAT and MAP Sensor

The MAT and MAP sensors are wired via the 10-pole connector in the device cover. The wiring of
the MAT sensor is carried out in a three-wire circuit. To meet EMC requirements, install the MAP
and MAT sensors so that the sensor housings have a conductive connection to ground/earth.

H

e P
) 420 mA

—_
LS]
©
S
2]
=]
—~
=]
©
s
o

y 8 E @ 5 + |+ o =

$E822:=c::533%

a @ w o - - = 77
MAT MAP
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Pin Designation Function |
1 Power Current source for the temperature sensor
2 — Signal Input for the temperature sensor signal
<
3 = Com Common return
4 Shield Shield temperature sensor
5 Power Power supply for the pressure sensor
6 lin + Current input for the pressure sensor signal
7 o lin-
<
8 = Uin+ Voltage input; not currently used
9 GND Ground of the pressure sensor
10 Shield Shield of the pressure sensor

EXAMPLE

Rev. 06/2020

MAP sensor wiring for V-engines

If two VariSCR emission controllers and only one MAP sensor are used for a
V-engine, the wiring must be carried out as follows:

o

>
lin- j(~)
Uin+ e
GND [(«]

Power
lin+
Shield

Power @
>
-
Uin + @

lin+
lin-

GND [(<]
shield |(3)

MAP VariSCR 1

MAP VariSCR 2
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6.6 Wiring — Binary Inputs

The binary inputs are wired using the 10-pole connector. The inputs can be switched both on the
operating voltage side and on the ground side.

L=5VDCto32VDC

o L+

+ 1+ 0+ 1+ 0 + 1
g g 2 292 9 3 3
= = = = 0O o oo @

c c o D
%%ggww@wmm
& O r @
w v o o

c c

£ £

-

w W

Binary Inputs

Pin Designation
1 Start/Stop +
2 Start/Stop —

Engine Running +

Engine Running —

GPl1 +
GPI1 -
GPI2 +
GPI2 -

Binary Inputs

Reset +

O 00 N o wuv

10 Reset —

36

Function

The binary input controls the release of the emission
controller. When the high levelis applied, the emission
controller switches to the active operation mode. At
engine standstill, the stop level (low level) must be
applied in order to switch off the emission controller
respectively to stop the injection of AdBlue®.

The binary input controls the release of the optional
mixture control.

Not currently used.

Not currently used.

If a high level is applied for at least 50 ms, the device
exits the error mode and the emission controller is reset.
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6.7 Wiring — Binary Outputs
The binary outputs are wired using the 12-pole connector. The outputs can switch both the
operating voltage and the ground.

L=5VDCto 32V DC; max. 100 mA

“ o L+
j..
L1

+ 0+ 1+ 1+ 1+ 1+
5 5 & 4 5 5 8 9 5 5 2 2
E S 55332283 3EE

== =t © O O O o o O O

£ 2

S &

% B

.

g =

™  ©

o O

Binary Outputs
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Pin Designation Function
11 Error + The output is low impedance if an error has occurred.
£ Serious damages can occur. The engine should be
12 fror switched off by the master control. To exit the error
state, the error needs to be acknowledged (refer to
Acknowledging Faults on page 107).
13 Catalyst The output is low impedance if a too high exhaust gas
Overtemp. + temperature has been measured before or after the
catalytic converter.
14 Catalyst
Overtemp. —
15 2 GPO1 + -
16 2 GPO1-
3
17 = GPO2 + -
©
18 £  GPO2-
o
19 Power + The output is low impedance when the supply voltage is
present and the emission controller is ready for
20 Power — .
operation.
21 Offline + The output has a low impedance if the VariSCR emission
OFfli controller is in a state in which the SCR control does not
22 fne yet function or only functions to a limited extent (e.g.
if the catalyst temperature is too low).
38
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6.8 Wiring — Analog Inputs and Outputs

The analog inputs and outputs are wired using the 8-pole plug.

m o (#10VDC

0..20 mA

0..10vDC

0..20mA

D
@

(27)(28)(29
+ (=] + | =1 + (=]
e = £ £ & 5 =
5 o = = é:} g [©]
0-10V 0-20 mA Position
Analog Inputs Analog Outputs
Pin Designation Function
23 v o-10VUin+ currently without function
3
24 2 0-10 VGND
25 & o-20mAlin+ currently without function
©
26 £ o-20mAlin-
27 Shield Shield
28 » PositionUout+ Voltage and current output with shared ground.
29 2 Position GND
=}
30 ?,, Position | out +
o
©
o
<
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® Unused inputs and outputs

Please note that the terminals for the analog inputs and outputs not
selected in the MICT must remain unoccupied.

6.9 Wiring — CAN Bus

The wiring of the CAN bus interface for communication with other devices is done via the 4-pole
connector.

First device Second-to-last device
5 E =z = 5 =
£33 £33
CAN1
s £ = ) // )
=2 2 35 R=120Q \\ R=120 Q
1 203 M 4
T € 5 = = £ = [
g8~ 2 283 253
w
CAN
Second device Last device
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NOTICE

Rev. 06/2020

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 50 m (164" 2.5m (8") 12.5m (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 5oom (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.

Field bus protocols

No emission-specific values are currently available in the field bus
protocols.

£ MOTORTECH
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6.10 Wiring — Modbus (RS485)

The Modbus can be wired as half duplex or full duplex, and twisted cables must be used. With
both variants the load resistance Rris the characteristic impedance of the cable.

Wiring Half Duplex

First device Last device
RX + RX +
RX - RX -
TX- X
X+ X +

Second device Second-to-last device
Wiring Full Duplex
Master Last slave

RX +

g X+
ik ( i3
RX — TX-
TX - \\ RX -
i )) i
TX+ ’ 7 /1 RX +
+ [ + o [ +
B zE B 5 BE F
First slave Second-to-last slave
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Connection to VariSCR emission controller
The Modbus is wired using the 6-pole connector.

Modbus
e + 1 + 1
S EEEE

A

>
(6)

Shield ()
Com @
TX+ |0
res &
RX+ (o

Field bus protocols

No emission-specific values are currently available in the field bus
protocols.

Rev. 06/2020
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7.1 NOx Emission Control
The emission regulation is carried out in two steps:

Feed Forward Control

The required AdBlue® injection quantity is calculated from the measured values of the NOx
sensor before of the catalytic converter, the MAP and MAT sensors and the exhaust gas
temperature. The calculation is carried out with the aid of a map table with up to eight points.
This can be configured via the MICT (see Exhaust Control — SCR — Feed Forward Control on

page 70).

Adjustment

Based on the measured value of the NOx sensor after the catalytic converter, a digital PID
controller adjusts the configured emission value. By changing the opening time of the dosing
valve, the AdBlue® injection quantity is adjusted until the corresponding NOx value is reached.

The range of the PID controller is limited by the parameters of the map table of the feed forward
control, thus overdosing is avoided. The emission value and the settings for the PID controller
can be configured in the MICT (see Exhaust Control — SCR - Dosing Valve on page 69).

7.2 Pump Self Test

The pump self test checks whether the pump speed and pump pressure are within the minimum
and maximum values specified in the configuration. Two types of pump self test are performed
automatically by the VariSCR emission controller:

— Initial Self Test
The initial self test is performed automatically after starting the emission controller and
after each error acknowledgment. In addition, the initial self test can be started manually by
the user via the menu command Device -» Pump check.

— Continuous Self Test
The continuous self test is performed permanently during operation of the emission
controller.

The parameters for the pump self test are defined on the corresponding configuration page in
the MICT. Refer to the section Exhaust Control — SCR — Pump Self Test on page 67.

7.3 Control of the Pressure of the Pump

The pressure of the pump is adjusted by a digital PID controller which reacts to the pressure
signal of the dosing unit. The actual pressure is set by regulating the pump speed. The target
pressure and the settings of the PID controller can be configured in the MICT. Refer to the
section Exhaust Control — SCR — Pump Setup on page 66.
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7.4 Cooling of the Dosing Valve

If the temperature at the dosing valve is too high, AdBlue® is pumped through the dosing unit by
the pump in order to cool the valve and thus ensure functionality. The AdBlue® returns via an
internal bypass line from the dosing unit to the tank.

The cooling circuit remains active until the emission controller is disconnected from the power
supply, even if the device has been switched off via the start/stop input.

The temperature values at which the pump is switched on and off for cooling the dosing valve
can be configured in the MICT. Refer to the section Exhaust Control — SCR — Pump Setup on
page 66.

7.5 Protection against Freezing of the Dosing Valve

To protect the dosing valve from too low temperatures, the temperature sensor of the dosing
unit is analyzed. If the temperature falls below the minimum temperature, the heating of the
dosing unit is switched on.

Protection against freezing is ensured until the emission controller is disconnected from the
power supply, even if the device has been switched off via the start/stop input.

The temperature values at which the heating of the dosing valve is switched on and off can be
configured in the MICT. Refer to the section Exhaust Control — SCR — Dosing Valve on page 69.

7.6 Manual and Automatic Operation
The VariSCR emission controller can be operated in two modes:

- Manual operation

— Automatic operation

Manual and automatic operation can be switched via the Manual/Auto switch or via the MICT. In
this case, the MICT overwrites the switch position on the device. Switching via the Manual/Auto
switch can be disabled by a setting in the MICT. If the status LEDs Manual or Auto are lighted up,
this indicates the operation mode the emission controller is currently in.

The emission controller must be in manual mode to download a configuration from the MICT to
the device. In automatic operation, the MICT can only be used to display the data and to create
log files.

Risk of destruction!

In manual operation, the signals of the master control are not analyzed. If
you make any adjustments in the manual mode with the gas engine
running, make sure that these settings do not endanger the correct
operation of the gas engine.
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When switching to automatic operation, emission control starts immediately. In manual
operation, the pump and dosing valve can be controlled via the MICT, for example to vent the

pump.

7.7 Access Control

You can protect the VariSCR emission controller against unauthorized access by establishing the
access control in the MICT. The access control has four operating levels, three of which can be
secured with different PINs. As a default setting, the access control is not activated. If the access
control for the emission controller is activated, it is independent from the access levels that
control authorizations within the MICT.

Access Control

A user is logged in to the Advanced Service access level on the MICT. He
changes a configuration and would like to download the change to the
VariSCR emission controller. Although he has the full authorization set in
the MICT, he is prompted to log in with the PIN for the Level 3 (Master). This
ensures that it is not possible for any user with an MICT and the generally
valid password to change the configuration of your emission controller.

EXAMPLE

Various functions are at your disposal on the four operating levels. The figure below illustrates
this:

Level 3: Master

Level 2: Service

Level 0: Read Only Level1: Operator

Runtime Data Runtime Adjustemts

View Dosing Valve
Pump

Device Configuration

Dosing Valve Adjustment Download to Device
Pump Adjustment
Select Mode

Error Acknowledge

Access Control Access Control

Login Self Test Reset all PINs
All Enable Access Control
Disable Access Control
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The following functions are available on the different levels:

Level o (Read Only)
Enables read-only access for all users.

Level 1 (Operator)
At this level, the user can carry out manual valve adjustment and manual pump adjustment.
Beyond that, he can change the operation mode and can confirm errors.

Level 2 (Service)
The service can also perform runtime adjustments and run the pump self-test manually.

Level 3 (Master)

At this level, the master can also reset all PINs and enable or disable the access control.
Moreover, only the master is authorized to download a changed configuration to the
emission controller.

For information on the access levels in the MICT, refer to the section Access Levels in the MICT on
page 49.
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MICT is an abbreviation for MOTORTECH Integrated Configuration Tool. Use the MICT to configure
your VariSCR emission controller.

Depending on the version of the MICT you are using, the range of functions may differ from the
software version shown.

8.1 MICT System Requirements
For the installation of the MICT, the following minimum requirements must be fulfilled:

x86-compatible computer, at least performance class Intel Pentium 4 with 2 GHz
128 MB free RAM

250 MB free disk space

USB interface 1.1 or higher

Display with a resolution of at least 1440 x 9oo pixels (WXGA+)

Microsoft® Windows 7, Windows 10

8.2 MICT Installation
The software for the installation of the MICT is on the data storage device (USB flash dive or CD-
ROM) enclosed with the VariSCR emission controller.

To install the MICT, proceed as follows:

1.

48

Start the installation:

— Viathe menu:
Start the file Start.exe on the storage device. Start the installation routine of the MICT
via Software -» Install MICT.

— Directly from the storage device:
Start the installation routine of the MICT directly. It is on the storage device in the
subdirectory Installation and for example named as follows: MICT-2.0.0-setup.exe.

Run the installation.
Follow the instructions of the installation routine. Note that the license agreement terms
must be accepted before using the MICT.

Install the USB driver via the menu as well or directly from the storage device.

- Viathe menu:
Software -» USB Drivers -5 Install USB Drivers

— Directly from the storage device:
Start the exe file in subdirectory Drivers(e.g. CDM21226_Setup.exe).

> You have installed the MICT and can now connect your computer to the emission
controller via the USB interface.
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8.3 Access Levels in the MICT

You can open the MICT on your computer e.g. Via Start -> Programs ->» MOTORTECH -> MICT 2.x.x -»
MICT 2.x.x.

After opening the MICT, select the access level for which you have clearance. The access level

controls the options you have at your disposal in the MICT. The password required for access
can be obtained from your MOTORTECH contact person (refer to Customer Service Information on

page 107).

M Change Access Level @
Access Level
) Customer
Service
Advanced Service
Password:
o J( conat ]

The following access levels are available:

Read Only

On this level, the user can open a configuration and transfer it to the device. However, he
cannot make changes to the configuration. The user has read-only access to all other
settings.

Customer
This level enables the configuration of the basic functions required for operation in addition
to the read-only function.

Service
This level includes all functions needed for maintenance.

Advanced Service
This level offers full access to all functions of the MICT and is enabled and accessible for
specially trained personnel only.

The following sections describe the options at your disposal with the Advanced Service access
level. If you have registered for a different level, you cannot execute all functions shown.
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8.4 Configuration Pages (Overview)
The configuration pages are divided into the following sections:

M unnamed.ser* (VariSCR Standard) - MICT lilm-

| Eile Device Settings Document Tools Help

B —
B uu9#s 1 %%00n

Configuration Page ey
4 Inputs / Outputs
- Selectior
1) Control Setup ¢
4 Exhaust Control Input | Exhaust control SCR =
| Parameter
- Output |Inactiv L7
B— o
! Pump Setup
| Pump SelfT...
= B External manual /automatic ¥l
_1 Dosing Valve salection enabled 1
5 Chezkeeu R External start/stop enabled [/

a [Miscelia External engine running enabled E

1| Communication
[ Contact

Ext Start/Stc @ COM15 1D VariSCR Standard (4.6.1 [00000001]) ADV.SERVICE Full Access Version: 20190628 -

Area

|
o
&

Menu bar
Toolbar
Navigation bar

4 Configuration section

-~ -

Status bar

The functions in the menu, navigation bar, and the toolbar as well as the configuration section
will be described in the following.
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The status bar provides you with the following information (from left to right):

— Status display
Indicates whether a connection is established with the device:

- Greendisplay: connection established
- Red display: the connection was interrupted and is being restored

- Gray display: the connection is not established and is not being restored

— Indication of the interface being used for the connection to the device
— Indication of the device ID
- Indication of the access level of the user in the MICT

— Indication of the operating level for the VariSCR emission controller if access control has
been activated and the user has logged on with a PIN.

- Indication of the MICT program version

8.5 Menu Bar and Toolbar
The following functions are available to you via the symbols on the toolbar and the entries in the
menu bar:

Symbol Menu Function
N File -> New Creates a new configuration.
=N File -» Open Opens an existing configuration.

File -> Save / Saves the current configuration.

E File -> Save As
File -> Recent Documents  The last five configuration files used are offered for

selection.

File -> Close Closes the current configuration.
File -> Open trace Opens a runtime data record (trace file). Refer to the

section Runtime Data on page 76.

File -> Open pickup trace ~ Opens a saved recording of pickup signals (putrace
file), for example from a MOTORTECH ignition
controller. Pickup signals cannot be recorded by of the
VariSCR emission controller.
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Symbol Menu

@ File -> Change Access
( Level
iﬁ File -» Print
&
= File -> Print To PDF File

File -> Print Preview
File -» Quit

Device -» Connect

g Device -» Disconnect
Wy

Device -» Download to

device
= Device-» Upload from
%@ device

Device -» Runtime data

D Device -» Log

Device -» Runtime
adjustments

Device -» Select Mode

Device -> Manual valve
adjustment

52

Function

Changes the access level for accessing the

configuration data and functions.

Prints the current configuration.

Prints the configuration to a PDF file.

Opens a print preview of the configuration.

Exits the MICT.

Connects to the device.

Cuts the connection to the device.

Downloads configuration data from the computer to the
device. This function can only be executed in manual

mode.

Uploads configuration data from the device to the

computer.

Opens the window Runtime Data. Refer to the section

Runtime Data on page 76.

Opens the window Log (Advanced Service only). Refer

to the section Log on page 95.

Opens the window Runtime Adjustments (Service and
Advanced Service only). Please refer to the section

Runtime Adjustments on page 93.

Opens the window Select operation mode in which you
can select the operation mode. The following modes
are possible: Manual operation mode, Automatic
operation mode or Switch controls operation mode.

Opens the Manual Valve Adjustment window. Refer to
the section Manual Valve Adjustment on page 54.
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Symbol Menu Function

Device -> Manual pump Opens the Manual Pump Adjustment window. Refer to
the section Manual Pump Adjustment on page 54.

adjustment

Device -» Pump check Starts the initial self test manually.

Device -» Temperature Opens a window in which the maximum and minimum

Extremes temperature are displayed. These values are measured
throughout the operating time on the board of the
emission controller.

Device -» Error All operational errors are acknowledged.

Acknowledge

Device -»> Trigger Error The process currently being performed by the emission

controller is aborted and the emission controller
switches into error mode.

Device -» Access Control The setup for the access control to the device is
described in a separate section. Please read the
section Access Control for the VariSCR Emission
Controller on page 57.

Settings -> Language Opens the window Select Language in which you can
change the interface language of the MICT.

Settings -»> Online update  Opens the window Online Update Settings. Refer to the
section Online Update Settings on page 56.

settings
Settings-> Database Opens a dialogue window in various databases can be
settings assigned as source for the MICT.

Settings -> Temperature Opens the window Select Temperature Scale, in which
you can change the unit for the temperatures shown in

scale
the MICT.

Settings -> Display by This function is available for certain MOTORTECH

cylinders ignition controllers and has no effect in conjunction
with the VariSCR emission controller.

Document Has no function with the VariSCR emission controller.

Tools -» Coils Opens a database with information on MOTORTECH
ignition coils.

Help -> Help Opens the online help function.

Help -> About MICT Opens detailed information on the MICT.
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8.6 Manual Valve Adjustment

You can manually adjust the dosing valve for optimization or test purposes. In addition, a
manual adjustment of the dosing valve is also required to determine the feed forward control
characteristic curve. On this, read the section Determine Values for Feed Forward Control on
page 98.

You open the window Manual Valve Adjustment in manual mode via the following entry in the
menu bar:

Device ->» Manual valve adjustment

B4 Manual Valve Adjustment lﬂ&

Dosing Valve Opening

Actual - %
Adjustment

[ =% | [ o |
[ = ] 0.0 2 [ F l
[ =o1% | [ oaw |

You have the following possibilities to adjust the opening of the dosing valve:
- -/+-keys

Use the keys to adjust the current dosing valve opening by 0.1%, 1% or 10%.
- Entryfield

You can directly enter the desired percentage opening in the field in the middle of the
window, or increase or decrease the current value using the side arrows.

For checking purposes, the current percentage opening of the dosing valve is displayed in the
field Actual.

8.7 Manual Pump Adjustment

A manual test can be carried out to vent the pump before operation or to operate it at a constant
speed for maintenance purposes. The settings for the test are made in manual mode using the
following entry in the menu bar:
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Device -» Manual pump adjustment

M! Manual Pump Adjustment = =] ﬁ
Runs SCR pump with configured speed until timeout
4 ! occured or minimum initial selft test pressure is reached.
Status Parameters
AT Timeout: 180 2| S
«' Speed Timeout
£ Speed: 1200 < rpm
«' Pressure Timeout
o' Success Contraol
[ ®san |[ s [[ Bstop |

& COMI15 1D VariSCR Standard (4.6.1 [00000001])

The speed entered in the dialog window is set and held at the start of the test until a timeout
occurs or the pressure range configured for the initial pump self test is reached (see Exhaust
Control — SCR - Pump Self Test on page 67).

You have the following options:

— Parameters
Enter the speed and timeout for the test. When the dialog window is opened, the values
correspond to the settings of the initial pump self test.

- Control

- Start
Click the button to start the test.

- Set
Click the button to transfer the changed parameters to the emission controller.

- Stop
Click the button to stop a running test.
The status displays have the following meaning:

- Running
The test has been started and is running without errors.

- Speed Timeout
When the status display lights up, the speed did not match the value specified in the Speed
field for longer than the time specified in the field Timeout.

— Pressure Timeout
When the status display lights up, the pressure range specified in the initial self test has not
been reached within the Timeout (see Exhaust Control - SCR — Pump Self Test on page 67).

- Success
The required pump pressure was reached within the time specified under Timeout.
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8.8 Online Update Settings

The MICT uses data from various databases for the configuration. Such data can be updated with
automatic online updates. The settings for the update can be entered with the following entry in
the menu bar:

Settings -> Online update settings

1! Online Update Settings i)

[¥] Enable automatic database updates
] Use a proxy to access the web
hitp-Proxy:

Port:

(mmion) (Gemren) Ce) e

You have the following options:

— Enable automatic database updates
Using the check box, you can enable and disable automatic online updates. As the default
setting, the online update is activated and is executed daily (if an internet connection is
established) at first start-up of the MICT.

- Usea proxy to access the web
Use the checkbox to activate settings for internet access via a proxy server, which you can
then set up by entering http-Proxy and Port.

— Show Log
With this button, you can open a window in which the online updates performed are logged.

— Update Now
With this button, you manually start an online update.

Online update

After the online update, the updated data will only be used if these have
been downloaded onto the device. However, this requires the relevant
authorization.

Whenever the configuration is uploaded from the device, the version of the
configuration saved in the device will be compared with the version in the
database. If the two versions are not the same, a window with additional
instructions will open up.
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8.9 Access Control for the VariSCR Emission Controller
If the access control to the emission controller is activated, access to the following areas is
possible with a PIN only:

— Troubleshooting
- Configuration (Transferring a configuration to the emission controller)
The access control regulates the accesses to the emission controller via the MICT. For

explanations concerning access control of the emission controller and the delimitation of the
access levels in the MICT, refer to section Access Control on page 46.

The access control functions can be accessed in the menu bar via:

Device -» Access Control

8.9.1 Enable/Disable Access Control

Enable/Disable access control

As a default setting, the access control is not activated, and all PINs are set
to 0000. Once the access control has been activated, and the PINs were
changed, these PINs will continue to be used. To activate the access control
again, you will need the PIN for level 3 (Master). It is therefore
recommended to reset all PINs before disabling.

If that was not done, or a system must be unlocked for another reason, a
request key can be issued in the MICT. Refer to the section Reset all PINs on
page 58.

To enable or disable the access control, proceed as follows:

1. Open the input dialog via Device -»> Access Control -> Enable or Disable access control.
2. Enterthe PIN for the level Master (Level 3).

3. Confirm the input with OK.

8.9.2 Login/Logout

If the access control is activated, you are prompted to log in if you want to execute functions that
are allocated to a specific operating level. In addition, you can log in specifically to an operating
level via the menu bar.

To log into a specific operating level, proceed as follows:

1. Open the input dialog via Device-> Access Control -5 Login.
2. First select the level you wish to log on to.

3. Enterthe PIN for the desired level.
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4. Confirm the input with OK.
> You are now logged into the corresponding level and can execute all functions that are
allocated to this operating level without having to log in again.
After completing the log-in, you can log out again as follows:

Device -» Access Control -> Logout

8.9.3 Changing the PIN

To change the PIN for a specific operating level, proceed as follows:
1. Open the input dialog via Device -» Access Control -> Change PIN.
2. First select the level for which you wish to change the PIN.

3. Enterthe current PIN for the desired level.

4. Enter the new PIN in the two subsequent fields.

5. Confirm the input with OK.

> The PIN for this operating level has now been changed.

8.9.4 Reset all PINs

To reset all PINs, proceed as follows:
1. Open the input dialog via Device -» Access Control -» Reset all PINs.

2. Ifyou are not yet logged into the Master (level 3) level, you will be prompted to log in with
the relevant PIN.

3. Confirm the input with OK.
4. Toresetall PINs, you will be prompted again to enter the PIN for the level Master (Level 3).
5. Confirm the input with OK.

> Al PINs are now reset to the value oooo.
To reset all PINs, you need the PIN for the level Master (level 3). To be able to unlock a system in
case of emergency that was locked in this way, you have the following option:

1. Inthe menu bar, select the entry Device -» Access Control -> Get reset all PINs request key to
open a window with the same name.

2. Send the request key with the serial number to your service contact person at MOTORTECH
(refer to Customer Service Information on page 107). This key is valid only for the respective
controller and only for a certain amount of time.

> Your information will be verified, and you will receive an authorization key from your
contact person.

3. From the menu bar, select the entry Device -» Access Control -> Set reset all PINs
authorization key to open a window with this name.
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4.
5.

Enter the authorization key received in the input field.
Confirm the input with OK.

» Ifthe input was correct, all PINs are reset to the default value oooo.

8.10 Working with Configurations
To ensure that the VariSCR emission controller interprets incoming data correctly and converts
them to the desired control signals, it requires information on the device connected and the
master control connected. This information is stored in a configuration file on the emission
controller

You need the MICT for the following tasks:

Creating configuration files

Opening configuration files from a storage device
Processing configuration files

Saving configuration files on a storage device
Download configuration files to the emission controller
Upload configuration files from the emission controller

Displaying current and saved runtime data

Rev. 06/2020
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8.10.1 Create, Open, Save

[ Click on the symbol to create a new configuration and select the entry Emission
| ] Controllers -» VariSCR Standard.
o 1 Select Device Type =)

Select the device type you want to configure:
4 Ignition Controllers
> MIC100
MIC3
b MIC3+
v MIC4
> MICS
& MICE
v MICas0
4 Stepper Motor Cards
VariStep
VariStep3
4 Emission Controllers
VariSCR Standard

= Click on the symbol to open a saved configuration.
.‘N M Open Configuration File @
QQ [+ Computer » 0S(C) » test T4 [ 2|
Organisieren v Neuer Ordner (7]
Name 3 Anderungsdatum Typ Gréfe
7 testscr 0512.201912:24 7k8)

Dateiname: test.scr ~ | All Configuration Files (*.002 *{ ~

Click on the symbol to save the configuration currently displayed in the MICT to
E a storage device.
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8.10.2 Upload, Download
= Click the symbol to upload the current configuration from the VariSCR emission
%ﬂ;‘ controller to the MICT. If applicable, the MICT first establishes a connection to
B the device connected.

% Click the symbol to download the configuration in the MICT to the emission

h g controller. This function can only be executed when the emission controller is in
manual mode. This action overwrites the existing configuration on the device. If
applicable, the MICT first establishes a connection to the device connected.

Existing configuration is cleared!

If you download a configuration to a VariSCR emission controller the
previously used configuration is deleted and the new settings are
immediately implemented.

8.10.3 Compatibility Information
¥} Information M

Some optional configuration values could not be uploaded from the device.
Assuming default values.

[Show Details...

If you upload a configuration from the VariSCR emission controller to the MICT that does not
correspond to the status of your MICT, or if you open this type of configuration in the MICT, the
following situations may occur:

— Novalues are present in the configuration for certain MICT functions. The MICT assumes the
standard values for these functions.

- The configuration contains function values that are not support by the MICT.
The following situations can occur if you download a configuration from the MICT to a VariSCR
emission controller whose firmware does not correspond to the status of your MICT:

- Novalues are present in the configuration for certain firmware functions. The firmware
continues to use the preset values for these functions.

— The configuration contains function values that are not support by the firmware.
If you download a configuration to the emission controller and are notified of functions that are
not supported by the MICT, you should check the emission controller settings. Re-upload the

configuration from the emission controller to the MICT. You can then see which settings are not
transmitted to the MICT.

Perform a firmware update, if necessary, and/or update your MICT so that you can use all the
emission controller functions without restriction.
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8.11 Configuration

The window opens after you select the device type for a new configuration or an existing
configuration or have uploaded one from the device. You can make changes to the configuration
by selecting an entry from the navigation bar. The corresponding configuration data are then
displayed in the configuration section and can be processed. The following sections will
describe the settings and adjustments you can implement in the different areas.

Example:
4 Miscellaneous

| Communication

Service Contact

Indication of invalid entries

|| R5485
RS385 Mode

@ Modbus

An invalid selection or invalid input values are highlighted by pulsating
warning signs on the configuration pages of the MICT. Additional
information is provided in the status bar.

RS485 Settings

Baudrate:
Paripy-Tav =1
Modbus Settings

Modbus Address: 1

Mode: |rtu X

5 Stop bits (Default = 1) (invalid due to context) @ COMn/a 1Dnfa ADV.SERVICE n/a Version: 2.7.00000
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8.11.1 Inputs/Outputs — Control Setup

£ MOTORTECH

E# unnamed.scr* (VariSCR Standard) - MICT

=|E

Configuration Page
4 Inputs / Outputs
|| Control Setup
4 Exhaust Control
7 Parameter
4 [ SCR
1 Pump Setup
! Pump Self T...
7 Dosing Valve
1 Feed Forwa...
| Check
4 Miscellaneous
" Communication
[ Contact

Eile Device Settings Document Tools Help

AHF5S 1 %% E0m

Control Setup
Selection
Input | Exhaust control SCR -
output [Inactiv -]

External manual /automatic 7
selection enabled *

External start/stop enabled [v/|

External engine running enabled [

Ext Start/Stc & COM15 ID VariSCR Standard (4.6.1 [00000001]) ADV. SERVICE Full Access Version: snapshot-20190628 i

To make changes, approval for the access level Advanced Service is required.

Selection
- Input

For the function of the VariSCR emission controller, only the value Exhaust control SCR can

be set.
- Output

Currently no output can be selected.

— External manual/automatic selection enabled
Disable the check box to deactivate the Manual/Auto switch on the emission controller. The
emission controller may then only be used in manual mode via the MICT with the relevant

authorization.
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- Enable start/stop enabled
Activate the checkbox to enable the binary input Start/Stop on the emission controller. This
input is used to start the device from the master control.

- External engine running enabled
Activate the checkbox to enable the binary input Engine Running on the emission controller.

8.11.2 Exhaust Control — Parameter

&".E unnamed.scr* (VariSCR Standard) - MICT = I =

File Device Settings Document Tools Help
AR RS %R E0A

Parameter

Configuration Page
4 Inputs / Outputs [¥] Intake NO, Low Pass Filter [¥] Outlet NO, Low Pass Filter

[ Control Setup
4 Exhaust Control

Cut Off Frequency  1.00 3 Hz Cut Off Frequency  1.00 5 Hz

|] Parameter Catalyst Operating Temperature Range
4 ] SCR -
- NO, Sensor Start Temperature 150 (5l °C
Pump Setup
! Pump Self T... Injection Start Temperature 300 ¢ °C
_' Dosing Valve Reference Temperature 435 2| °C
| Feed Forwa...
! = Qver Temperature 510 [2] °C
Check
4 Miscellaneous Stop Temperature 520 5| °C
Communication Error Temperature 550 £ °C
! Contact

& COM15 ID VariSCR Standard (4.6.1 [00000001]) ADV. SERVICE Full Access Version: snapshot-20190628

Set the following parameters:

- Intake NOxLow Pass Filter
Activate this option and change the cut off frequency. A lower cut off frequency causes the
NOx sensor to react more slowly.
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— Outlet NOxLow Pass Filter
Activate this option and enter the cut off frequency. A lower cut off frequency causes the NOx
sensor to react more slowly.

— Catalyst Operating Temperature Range
Define the temperature range in which the catalytic converter may be operated. Observe the
specifications of the catalytic converter manufacturer.

NOx Sensor Start Temperature
The displayed value depends on the NOx sensors used and cannot be changed. This
value is for information only.

Injection Start Temperature
Lower limit of the operating temperature at which the injection of AdBlue® into the
catalytic converter is started.

Reference Temperature
Internal value for the calculation of temperature-dependent corrections of the control
system.

Overtemperature

Upper limit of the operating temperature. If the overtemperature is reached, the Catalyst
Overtemperature output is switched. This output should be used as signaling for the
master control.

Stop Temperature
The stop temperature depends on the overtemperature. When the stop temperature is
reached, injection is stopped. This value is for information only.

Error Temperature
When the error temperature is reached, the emission controller goes into the error
mode. This value is for information only.
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8.11.3 Exhaust Control — SCR — Pump Setup

&".E unnamed.scr* (VariSCR Standard) - MICT

Eile Device Settings Document Tools Help

AHF5HS %% EOm

Configuration Page RumpSetip
4 [nputs / Outputs PID Controller
Control Setup Target 100 &l har
4 Exhaust Control
| Parameter g2 20e.0 S
4 [V SCR I-Gain 150.0 5
L1 Pump Setup D-Gain 0.0 &
! Pump Self T...
" Dosing Valve | Cooling
3 Feed fortid.. Max. Injection Temperature 75 sl °Cc
| Check 4 E x
4 Miscellaneous Switch-On Level 70 aliec
" Communication Switch-Off Level 60 ] oc
Contact Time 600 28

& COM15 ID VariSCR Standard (4.6.1 [00000001]) ADV. SERVICE Full Access Version: snapshot-20190628

Set the following parameters of the pump:

PID Controller

If necessary, change the basic setting for the PID control of the pump. This can be adjusted
during operation via the runtime adjustments (see Runtime Adjustments — Pump on page 93).
When you make the settings, you can be supported by the trend views in the runtime data (see
Runtime Data — Trends on page 85).

- Target
Enter the target value for the pump pressure.
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Cooling

You use the switch-on and switch-off level to define the corresponding limit values for cooling of
the dosing valve. When the device is switched off, the pump ensures cooling for the time
specified in the corresponding field.

8.11.4 Exhaust Control — SCR — Pump Self Test

&"1! unnamed.scr* (VariSCR Standard) - MICT = 1@ a
Eile Device 3Settings Document Tools Help
P P a = =
V=l - 5 .
AL %S O0n
Configuration Page Pump.Seff Tost
4 Inputs / Outputs Initial Self Test Continuous Self Test
Control Setup Overall Timeout 180000 % ms
4 Exhaust Control e W
\ Parameter || Pressure || Pressure
4 71 SCR Timeout 120000 2| ms Timeout 120000 2| ms
|_Pump Setup Min. Pressure 5.0 < bar Min, Pressure 7.0 +| bar
| Pump Self T... = =~
| Dosing Valve Max. Pressure 13.0 3| bar Max. Pressure 13.0 || bar
| Feed Forwa.. [¥] Speed [¥] Speed
| Check
4 |Miscellaneous Timeout 2000 & ms Timeout 2000 =1 ms
| Communication Min. Speed  700.0 |2/ rpm Min. Speed 7000 2| rpm
omact Max. Speed  4000.0 |2 rpm Max. Speed  4000.0 |2 rpm

& COM15 ID VariSCR Standard (4.6.1 [00000001]) ADV. SERVICE Full Access Version: snapshot-20190628

You can activate and adjust two types of pump self-test for pressure and speed monitoring,
respectively:
— Initial Self Test
The initial self test is performed once after starting the emission controller and after each
error acknowledgment.

Rev. 06/2020 67



I 8 Settings via the MICT

- Continuous Self Test
The continuous self test is performed permanently during operation of the emission
controller.

Refer to the section Pump Self Test on page 44.

You have the following options:

— Overall Timeout
Enter the total time for the initial self-test, after which the pressure and speed tests must be
completed successfully at the latest. If the time is not observed, the self-test is aborted and
the emission controller goes into the error mode.

- Pressure
Activate the checkbox to monitor the pump pressure.

- Timeout
If the pressure is not within the specified minimum and maximum values within the
specified time, the self-test is aborted and the emission controller goes into error mode.

—  Min. Pressure/Max. Pressure
Enter the limits for the pump pressure.
- Speed
Activate the checkbox to monitor the pump speed.
— Timeout

If the pump speed is not within the specified minimum and maximum values within the
specified time, the self-test is aborted and the emission controller goes into error mode.

- Min. Speed/Max. Speed
Enter the limits for the pump speed.
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8.11.5 Exhaust Control — SCR — Dosing Valve

SMOTORTECH

._'5_;"-.! unnamed.scr* (VariSCR Standard) - MICT

= = s

Eile Device Settings Document Tools

Help

GHSF RS %S E0HE

Configuration Page
4 Inputs / Outputs
Control Setup
4 Exhaust Control
7 Parameter
4 [ SCR
Pump Setup

! Pump Self T...

| Dosing Valve
| Feed Forwa...
| Check
4 Miscellaneous
" Communication
i Contact

& COM15 ID VariSCR Standard (4.6.1 [00000001]) ADV. SERVICE Full Access Version: snapshot-20190628 ;

Dosing Valve
PID Controller
NO,
P-Gain
F-Gain
D-Gain
Sampling Time
Start Delay
Injection Enable
Intake min. NO,
[¥] Heater

Switch On Level

Switch Off Level

50.0
0.0010
0.0008

0.0000

30

100

A R

°
-
2

w

)| (<] AP W] ED

w

< ppm

°c

aC

Set the parameters of the dosing valve:

PID Controller
If necessary, change the basic setting for the PID control of the dosing valve. This can be
adjusted during operation via the runtime adjustments (see Runtime Adjustments — Dosing Valve
on page 94). When you make the settings, you can be supported by the trend views in the
runtime data (see Runtime Data — Trends on page 85).

NOx

Enter the target value for the NOx sensor at the outlet of the catalytic converter.

Sampling Time

If required, change the sampling time of the PID control.

Start Delay

If necessary, change the start delay of the PID control.
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Injection Enable

Enter the NOx value at the intake from which the injection is to take place.

Heater

Activate the heater via the corresponding checkbox. You define the respective limit values
via the Switch On Level and Switch Off Level.

8.11.6 Exhaust Control — SCR - Feed Forward Control

& COM15 ID VariSCR Standard (4.6.1 [00000001]) ADV. SERVICE Full Access Version: snapshot-20190628 .

P:".! unnamed.scr* (VariSCR Standard) - MICT = I =
File Device Settings Document Tools Help
~ T e & : §
AHYHS IR E0n
‘ Confiiration Page Feed Forward Control
4 Inputs / Outputs No. of Points: Temperature Correction 0.00 3| 1/°C
' Control Setup
4 Exhaust Control Point No.  Exhaust Gas Mass Flow Dosing Rate [%] Max. Dosing Rate [%]
| Parameter 1 375 12.37 17.17
4 [} SCR
X 2 540 12.40 16.22
Pump Setup
| Pump Self T...| 3 630 13.08 16.76
[ Dosing Valve | 4 750 13.05 1717
|| Feed Forwa... 3 200 558 e
| Check - :
4 |Miscellaneous 6 1170 12.99 15.63
" Communication 7 1290 13.18 15.17
Contact 8 1469 12.45 13.70
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On this configuration page you define a characteristic curve for the feed forward control. A
maximum of eight points can be configured for this purpose. Each point consists of the dosing
rate in dependence of the exhaust gas mass flow. In addition, the maximum dosing rate can also
be set for each point of the characteristic curve. This setting must be determined once for each
SCR system. This is supported by an Excel® file that you can find on the storage device included
with the controller. For a detailed description of this procedure, see Determine Values for Feed
Forward Control on page 98.

Default
Use the button to restore the default settings.

8.11.7 Exhaust Control — Check

g'-.! unnamed.scr* (VariSCR Standard) - MICT =Bl

Eile Device 3Settings Document Tools Help

WHFHS iSRS E0E

Check

Configuration Page

4 Inputs / Outputs NO, Intake Limit
Control Setup

Maximum 1500 < ppm
4 Exhaust Control
| Parameter == 300 ] S
=
SCR NO, Sensor Difference
Pump Setup
Pump Self T... Maximum Difference =~
v g i before Injection L = ppm
n N
OSiNg Yaive Enable Error State F
Feed Forwa...
|1 Check NO, Controller
4 Miscellaneous . =
. e Maximum Deviate 100 < ppm
Communication
2 s

! Contact Time 100
Enable Error State ]

& COM15 ID VariSCR Standard (4.6.1 [00000001]) ADV. SERVICE Full Access Version: snapshot-20190628

In this view, you make general settings for the verification of the measured NOx values.
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You have the following options:

72

NOx Intake Limit

Set the maximum permissible NOx value at the intake. If this value is measured by the NOx
sensor for longer than the duration specified in the Time field, the emission controller enters
the error mode.

NOx Sensor Difference

Define the maximum permissible difference between the NOx values at the intake and outlet
before starting injection. If this value is exceeded, the emission controller enters the error
mode if the corresponding checkbox has been activated. If the checkbox is not activated, an
information is logged in the Log.

NOx controller

Define the maximum permissible deviation of the NOx value from the target value at the
outlet. If this value is measured by the NOx sensor for longer than the duration specified in
the Time field, the emission controller enters the error mode if the corresponding checkbox
has been activated. If the checkbox is not activated, an information is logged in the Log.
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8.11.8 Miscellaneous — Communication

£ MOTORTECH

.’;‘# unnamed.scr* (VariSCR Standard) - MICT =@
Eile Device Settings Document Tools Help
B - 5 (@) =)
AHFES %% E0E
| configuration Page Communication
4 Inputs / Outputs [v] cAN SCR Catalyst Sensors
Control Setup CAN Mode 11939 Settings
4 Exhaust Control = =
Y Parameter ( ;- ALL-IN-ONE (J1939) Source Address: 0 2
4 [ SCR @) 11939 Bitrate: |250 kBit/s -
1 Pump Setup ) CcANopen
| Pump Self T...
1 Dosing Valve | | cay
' Feed Forwa... ' ; 7
\ Check CAN Mode CANopen Settings
4 Miscellaneous ALL-IN-ONE (11939) CANopen Node ID: |50
Communication| 11939 Bitrate: |250 kBit/s -
i1 Contact @) cAnopen
[7] Rs4ss
RS485 Mode RS485 Settings
3) Modbus Bitrate: | 9600 Bit/s -
Parity: |even >
Stopbits: |1 v
Modbus Settings
Modbus Address: |1
Mode: |rtu ¥
& COM15 ID VariSCR Standard (4.6.1 [00000001]) ADV. SERVICE Full Access Version: snapshot-20190628 i

CAN SCR Catalyst Sensors
To connect the catalytic converter sensors, activate the CAN SCR Catalyst Sensors field and
select the J19390ption. Enter o for the Source Address and select the 250 kbit/s Bitrate.

CAN

Via the field CAN, deactivate or activate the CAN interface of the device.

— ALL-IN-ONE (J1939)/ J]1939/CANopen
Select the desired protocol, depending on whether you want to set the communication for

the ALL-IN-ONE or for another master control.
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- Source Address/CANopen Node ID
In the protocol ALL-IN-ONE (J1939) and /1939 the source address can be assigned between o
and 253. In the CANopen protocol, a CANopen node ID from 1 to 127 can be assigned. Note
that IDs cannot be assigned more than once.

- Bitrate
Select the desired data transfer rate from the list. In the protocol ALL-IN-ONE (J1939) and
J1939, 250 kbit/s and 500 kbit/s are available for selection. In the CANopen protocol, a bit
rate from 50 kbit/s to 1 Mbit/s can be set. For both protocols, we suggest the use of a baud
rate of 250 kbit/s.

RS485
Via the field RS485, deactivate or activate the RS485 interface of the device.

— RS485 Settings

— Bitrate
Select the desired data transfer rate from the list. The Modbus bit rate can be defined
between 9,600 bit/s and 115,200 bit/s, the recommended value being 19,200 bit/s.

- Parity
Define if a parity bit is used and if the parity is to be even or odd.

— Stopbits
Determine if one or two stop bits are to be sent. Two stop bits can only be sent if no
parity has been selected.

— Modbus Settings

— Modbus Address
The Modbus address can be assigned between 1 and 247. Note that IDs cannot be
assigned more than once.

-  Mode
Define if the data are transferred in the ASCII or RTU mode.

Setting the transfer rate

Please note that all devices connected with a bus must be set to the same
transfer rate.
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® Field bus protocols
No emission-specific values are currently available in the field bus
protocols.
NOTICE

8.11.9 Miscellaneous - Service Contact
This configuration page can be viewed by all users, but changes can only be made with
authorization for the Advanced Service access level.

.’;‘# unnamed.scr* (VariSCR Standard) - MICT = ‘ =

Eile Qefvice Settings Docume‘nt Tools Help
AHSFRS %R E0E

Contact

| Configuration Page
4 Inputs / Outputs
Control Setup
4 Exhaust Control
7 Parameter
4 71 SCR
| Pump Setup
| Pump Self T...
7 Dosing Valve
| Feed Forwa...
| Check
4 Miscellaneous
[ Communication
[ Contact|

Contact Information (i.e. company, name, phone, e-mail):

& COM15 ID VariSCR Standard (4.6.1 [00000001]) ADV. SERVICE Full Access Version: snapshot-20190628 i

Service Contact
In this area, you can store individual contact data.
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8.12 Runtime Data
Click on the symbol to open the window Runtime Data. The following sections
will give you an overview of the data you can view on the individual tabs.

You can print and record the runtime data. For this purpose, the following functions are at your
disposalin the toolbar in the window:

Symbol Function

Prints the runtime data.

Prints the runtime data to a PDF file.
Opens the print preview.

Starts the runtime data trace.

Stops the runtime data trace.

Save runtime data locally

You should always save runtime data on the local computer and not on a
network drive or external storage device. Trace files can only be moved
freely once the recording is stopped.
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£ MOTORTECH

Below the toolbar you will find the most important states and data of your system:

State Pump Valve

Warning b} Stop Ready

Error ' I I 0 %
State
- Warning

The yellow status display indicates that a warning is pending. The currently pending
warnings are displayed as a tooltip. Refer to the section Runtime Data — Message Log on
page 87.

- Error
The red status display indicates that an error has occurred. The current errors are
displayed as a tooltip. Refer to the section Runtime Data - Message Log on page 87.

Pump

The status of the pump is displayed. Following statuses are possible: Stop, Ready,
Operational, Cooling Time, Cooling Off, Cooling On, Error, Self Test, Manual.

The diagram shows the current pressure as a bar and value. The green triangle indicates the
target value. The tooltip displays the target value numerically. A red triangle at the
beginning or end indicates that the display range has been exceeded or fallen below.

Valve

The status of the dosing valve is displayed. Following statuses are possible: Stop, Ready,
Running, Error, Manual.

The diagram shows the current opening as a bar and value.

NOx

For the NOx sensors, the values at the intake (top) and outlet (bottom) are shown in the two
diagrams. The diagrams show the current values as bars and values. For the NOx value at the
outlet, the target value is also indicated by a green triangle. The tooltip displays the target
value numerically. A red triangle at the beginning or end indicates that the display range has
been exceeded or fallen below.
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8.12.1 Runtime Data — Overview

MIMICT - Runtime Data (= E e
— e = 3 vy
< 2=~ JURDRC)
State Pump Valve NO,
Warning o Stop Ready [ [stsppm
Error o NI T T
Overview [ Sensors | Dosing Unit ] Trends ] Message Log ] Diagnostics [ Information ]
Device Modes
Warning Configured
Error @ Manual
offline @ Auto D
Pump Fump Pressur [bar]
0 5 10 15
roroe I 1 . .
]
Pump o
0 5 10 15
SCR Dosing Valve Opening [%]
state
0 20 40 60 80 100
Mode Open L L 1 L 1 1 1 1 1 )
o I
Heater \)
AFR
State @
Mode @
Stepper Motor Stepper Motor [%]
0 20 40 60 80 100
Target 1 1 L 1 L L 1 | J
Reference Run @ N - I
Stepper Motor @ [ 20 40 60 80 100
Actual L L 1 L 1 ! | ! 1 L )
.
@ COM15 ID VariSCR Standard (4.6.1 [00000001]) Operating Hours: 1,807:15:38.531

You can find the following information in the window:

Device
The status displays provide information on the status of the emission controller.

- Warning

The yellow status display indicates that a warning is pending. Refer to the section Runtime

Data — Message Log on page 87.

- Error

The red status display indicates that an error has occurred. Refer to the section Runtime

Data — Message Log on page 87.
- Offline

The blue status display indicates that the emission controller is ready for operation, but that

the injection conditions have not yet been fulfilled.
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Mode
The status displays provide information about the operating mode of the emission controller.

- Configured
The following status displays are possible:

— Green: Avalid configuration has been downloaded to the connected emission controller.
— Red: An error has occurred while downloading the configuration or there is no
configuration on the device
- Configured
The following status displays are possible:

— Green: The emission controller is in manual mode. Refer to the section Manual and
Automatic Operation on page 45.

- Yellow: Manual settings are made (e.g. manual pump adjustment, manual valve
adjustment).

— Red: An error occurred.

— Automatic
The following status displays are possible:

— Green: The emission controller is in automatic mode. Refer to the section Manual and
Automatic Operation on page 45.

- Red: An error occurred.
Pump
The following status displays are possible:
— Green: The pump is in operation. This also includes the cooling of the dosing valve.
- Yellow: The pump is adjusted manually or is in self test.
- Red: An error occurred.
Pump Pressure [bar]

The target value and the actual value of the pressure at the dosing valve are given as values and
shown in diagrams.

SCR
The status displays provide information on the status of the SCR system.

- State
The following status displays are possible:

— Green: The SCR system is working correctly.

—  Yellow: The emission controller is in manual mode. Refer to the section Manual and
Automatic Operation on page 45.

— Red: An error occurred.
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- Mode
The following status displays are possible:

— Green: The feed forward control and the PID control are taken into account.
- Yellow: Only feed forward control is taken into account.
— Red: An error occurred.

— Heater
The green status display indicates that the heater of the dosing unit is working.

Dosing Valve Opening [%]
The current percentage opening of the dosing valve is indicated as a value and shown in the
diagram.

AFR, Stepper Motor, Stepper Motor [%]
These functions are currently not available.
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8.12.2 Runtime Data — Sensors

= MOTORTECH

M MICT - Runtime Data

=) JORCIR

OK
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EEE -
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State Fump Valve
Warning [* ] Stop Ready
eror o 415 bar T =g
Overview | Senzors | Dosing Unit | Trends | Messagelog | Diagnostics [ information |
Catalyst Intake
o, D oxygen )| Power ) | Heater ) | onfine (=]
Status Ok Status Ok Status Ok Status Ok Diagnostic Ready
No Error No Error No Error
I - | Automati
Catalyst Outlet
Ho, ) | oxygen ) | Power ) | Heater ) | onfine [+
Status Ok Status Ok Status Ok Status Ok Diagnostic Ready
No Error No Error No Error
Temperature
Catalyst Intake ) | catalyst outlet 2 | Ecu D | onfine
OK 0K

& COM15 ID VariSCR Standard (4.6.1 [00000001]) Operating Hours: 1,807:16:52.091 4

The window displays detailed information about the sensors used in the SCR system. Basically,
the colors of the status displays have the following meaning:

— Green: No error

—  Yellow: Out of the respective value range

— Red: Errors

Rev. 06/2020
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The following information is displayed in the individual areas of the window:

Catalyst Intake / Catalyst Outlet
For the two NOx sensors at the intake and outlet of the catalytic converter, you will receive the
following information:

NOx

The green status display indicates that the NOx measurement of the sensor is working
correctly. In addition, the status of the NOx measurement and the actual measured value are
displayed.

Oxygen

The oxygen content is also determined by the NOx sensor. The green status display indicates
that the measurement of the oxygen content is working correctly. In addition, the status of
the oxygen measurement and the actual measured value are displayed.

Power
The green status display indicates that the supply voltage is within the permissible range. In
addition, the status of the supply voltage is displayed.

Heater

The green status display indicates that the heating of the NOx sensor is active and is
working without errors. In addition, the status and operating mode of the heater are
displayed.

Online
The green status indicator indicates that the respective NOx sensor is communicating with
the emission controller.

Temperature
The temperature module consists of two temperature sensors for intake and outlet.

82

Catalyst Intake / Catalyst Outlet
The current measured value and the status of the respective sensor are indicated for each of
the two temperature sensors.

ECU
The temperature of the temperature module and the status of the entire module will be
indicated.

Online
The green status indicator indicates that the temperature module is communicating with the
emission controller.

Rev. 06/2020



I 8 Settings via the MICT = MOTORTECH

8.12.3 Runtime Data — Dosing Unit
M} MICT - Runtime Data == u
= 3:=R - JORUE)

e

State Fump Valve NO,
Warning [* ] Stop Ready pp
Error [* ] 270008
Overview | Sensors | Dosing Uit | Trends | Messagelog | Diagnestics [ information |
Dosing Unit Fump Speed
T
pressure I Target [ I S ————
Temperature _ oC 0 1.000 2.000 3,000
Actual -rpm f T T T T T T T
0 1,000 2,000 3,000
Manifold Dosing Unit Controller

Pressure bar Feed Forward Control

5.}
Temperature [ 5 GRS FID Contraller
0.0

Exhaust Mass Flow Max. Dosing Opening

I -
I -
I -
I -

Dosing Opening

@ COM15 ID VariSCR Standard (4.6.1 [00000001]) Operating Hours: 1,807:17:26.531

The window displays detailed information on the dosing unit.
Dosing Unit
- Pressure
Current AdBlue® pressure at the dosing valve
— Temperature
Current temperature at the dosing valve
Pump

- Target
Target value of the speed of the pump as value and diagram

- Actual
Actual speed of the pump as value and diagram
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Manifold

Pressure
Pressure measured by the MAP sensor in the manifold

Temperature
Temperature measured by the MAT sensor in the manifold

Exhaust Mass Flow
Mass flow equivalent calculated from the measured values of the MAP and MAT sensors.

Dosing Unit Controller

84

Feed Forward Control
Opening angle resulting from the feed forward control.

PID controller
Opening angle resulting from PID control.

Max. Dosing Opening

Maximum value defined in the feed forward control (see Exhaust Control — SCR — Feed
Forward Control on page 70).

Opening

Actual opening angle of the dosing valve resulting from the feed forward control and the PID
control.
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8.12.4 Runtime Data - Trends
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@ COM15 ID VariSCR Standard (4.6.1 [00000001]) Operating Hours: 1,807:08:47.531

The trend view shows you the chronological history of essential values of your SCR system. The
information provided can help you optimize the PID controllers of the pump and dosing valve.

The recording is started as soon as the runtime data window is opened and deleted as soon as
the window is closed again. The trend view is not available in the runtime data trace.

You can choose between two views:

- Pump
Trend of the pump pressure and the pump speed (target and actual values) as well as the
PID parameters of the pump

— Exhaust
Trend of the NOx values at the intake and outlet, as well as the PID parameters and the
percentage opening of the dosing valve. In addition, the lower diagram shows an area with a
red background where the value of the dosing valve opening may be located. The upper limit
is the maximum permissible dosing valve opening.

Rev. 06/2020 85



I 8 Settings via the MICT

You have the following options:

86

Save
The recorded values are saved on the connected computer as a CSV file. You can open and
process these in other programs such as Microsoft Excel®.

Clear
Deletes previously recorded data and starts a new recording.

Pause
The displaying of the values is paused. However, the recording of the values continues in the
background.

Show/Hide values

Use the checkboxes in front of the values to specify which values are displayed in the
diagrams.

The color of the fields behind the checkbox corresponds to the color of the respective curve
in the diagrams. The small symbol within the color fields indicates in which diagram the
corresponding value is displayed and to which scale the value refers. The label on the scale
does not always reflect all the values displayed.

Examples:

Bl Pressure-Actual — The actual value of the pump pressure is shown as a blue curve in the upper
diagram and the values are read off the left-hand scale.

Pump-P - The P parameter of the PID control of the pump is shown as a green curve in
the lower diagram and the values are read on the right scale.

Change displayed time period
Using the drop-down menu, you can select the time period that is displayed in the diagrams.
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8.12.5 Runtime Data — Message Log

MOTORTECH

M MICT - Runtime Data

A=y

State Fump Valve NO,

Warning [* ] Stop Ready

Error Q | [ sssear W 0% |

Overview | sensors | Dosngunt [ Trends | Messagelog | Diagnostcs | information |

Operating Hours Time Category Message
1,798:20:56.951 Error  Sensor Dosing Unit Temperature : Above Limit.
1,798:21:03.739 Info  Dosing Valve Info: NO, intake/outlet difference. Value=372.8
1,798:21:05.739 Warning Low Dosing Valve Temperature.
1,798:21:10.739 Info  Dosing Valve Info: NO, intake/outlet difference. Value=372.8
1,798:48:40.484 Error  Sensor Dosing Unit Temperature : Below Limit.
1,798:48:50.982 Info Dosing Valve Info: NO, intake/outlet difference. Value=372.3
1,798:49:03.982 Warning High Dosing Valve Temperature.
1,798:49:06.193 Error  Sensor Dosing Unit Temperature : Above Limit.
1,798:49:10.447 Error  Sensor Dosing Unit Temperature : Below Limit.
1,798:50:07.365 Error  Sensor Dosing Unit Pressure : Above Limit.
1,798:50:07.365 Error  Sensor Dosing Unit Pressure : Above Limit.
1,798:50:07.365 Error  Sensor Dosing Unit Pressure : Above Limit.
1,798:50:07.405 Info  Device (firmware 0.0.1.41795) started at a supply voltage of 24.8 V.
1,798:52:07.507 Error  Sensor Pump Feedback : Time Out.
1,804:01:09.811 Error  Sensor DDsing Unit Pressure : Above Limit.
1,804:01:27.124 Error  Sensor Dosing Unit Pressure : Above Limit.
1,804:35:31.261 Info Device switched off: State: Scr Pump Check Error.
1,804:35:31.549 Info Device (firmware 0.0.1.41795) started at a supply voltage of 24.8 V.
1,804:37:31.653 Error  Sensor Pump Feedback : Time Out.
1,804:39:16.981 Info Device switched off: State: Scr Pump Check Error.
1,804:39:17.269 Info  Device (firmware 0.0.1.41795) started at a supply voltage of 24.8 V.
1,804:41:17.373 Error  Sensor Pump Feedback : Time Out.
1,807:03:36.925 Error  Sensor Dosing Unit Pressure : Above Limit.

[#] Automatic scrolling

@ COM15 ID VariSCR Standard (4.6.1 [00000001]) Operating Hours: 1,807:12:24.531

In the view Message Log, information, warnings and errors are listed.

The following information is provided:

Operating Hours

Operating hours counter reading at the time of message

Time

Time and date cannot be shown for VariSCR emission controllers.

Category

Message type (information, warning, error)

Message

Message text; you can find more information on the message text in the following sections.

Rev. 06/2020
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You have the following options:

— Automatic scrolling
If this box is checked, the system automatically displays the last list entry until a new event
occurs.

8.12.5.1 Information

Configuration changed.

Device (firmware version) started at a supply voltage of value.
Device switched off.

Message log cleared.

NVRAM formatted.

One or more messages are lost due to exhausted memory pool or
message queue overrun.

Shutdown timestamps cleared.
Dosing valve info.

Output catalyst overtemperature is set.

For each information, the status of the emission controller at the time the information occurred
is provided. Additional parameters are provided if necessary.

8.12.5.2 Warnings

Cpu usage.

General warning.

Reset life time.

Use backup life time.

SCR pump: Low pressure

SCR pump: High pressure

SCR pump: Low feedback

SCR pump: High feedback

Low catalyst outlet temperature

High catalyst outlet temperature
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High dosing valve temperature

Low dosing valve temperature

For each warning, the status of the VariSCR emission controller at the time the warning occurred
is provided. Additional parameters are provided if necessary.

8.12.5.3 Errors

CAN handler message queue full.
Error triggered by command.
Coprocessor handler message queue full.
General error.

Input handler message queue full.
Low Power

Output handler message queue full.
Over current.

Over temperature.

Power failure.

Timeout.

Background task message queue full.
Control handler message queue full.
SCR pump selftest failure in state.
SCR dosing valve failure.

Sensor

Bus

For each error, the status of the VariSCR emission controller at the time the error occurred is
provided. Additional parameters are provided if necessary.
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8.12.6 Runtime Data — Diagnostics

! MICT - Runtime Data [ B

FEE

State Pump Valve NO,
Warning [* ] Stop Ready pp
Error Q@ MEEITTEEE T 27pom
Overview | Sensors | Dosing Unit ] Trends ] Message Lag | Diagnostics | Information |

Operation Mode SCR States AFR States

Control Hardware State Ready State Ready

Mode  Manual Mode No Control Mode Mo Control

System Manual Mode Fump Stop Stepper Motor Idle

Heater Off Reference Run Not Found
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0
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=50 0 50 100 150
current Temp. (=c] [IEEN

-50 0 50 100 150
Max. Temp. [°C] - | I — —— Il 1 1 L |
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@ COM15 1D VariSCR Standard (4.6.1 [00000001]) Operating Hours: 1,807:13:15.091

In this screen, you can find the following information:

Operation Mode
The operation mode section shows which operation mode (Manual or Automatic) is currently
active and how the operation mode was adjusted. Here, there are the following two options:

90

Control
Displays whether the operation mode was adjusted using the MICT or the switch
Manual/Auto on the device (Hardware).

Mode
The set operating mode is displayed.

System
At present, only the system status Operation SCRis possible.
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SCR
In this area the current states of the emission controller, the pump and the heating are
displayed. These serve as an overview of the overall system.

AFR
This function is currently not available.

Measurements
—  Supply voltage
Current supply voltage of the emission controller

— Current Temp.
Current temperature of the board

- Max. Temp.
Maximum board temperature reached since the last time the emission controller was
switched on

- Min. Temp.
Minimum board temperature reached since the last time the emission controller was
switched on

Max. Step Loss
This function is currently not available.

Rev. 06/2020
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8.12.7 Runtime Data - Information

MIMICT - Runtime Data (= E e
e T vy

e =g

State Pump Valve NO,

Warning Qo Stop Ready | [sisppme

Error * T
[ overview [ sensors [ oosing unit_ | Trends | message tog | Diagnostcs | mnformation |

Device

Device ID VariSCR Standard (4.6.1 [00000001])

Arrangement Number EC5.80.0000-000-AA-0

Serial Number 00000000

Bootloader Version 0.48.0.30594

Firmware Version 0.0.1.41795

Operating Hours 1,807:13:46.531

Controller Board

Serial Number |CB0000000000IB

Hardware Version 1.5.1.25885

@ COM15 ID VariSCR Standard (4.6.1 [00000001)) Operating Hours: 1,807:13:46.531

In this view, you can find an overview of the device and version data. You can also print the
current runtime data or, in case of problems, send them to the MOTORTECH Service Department
via fax or as a PDF file via e-mail. For fast support, we will then immediately have all required
information.
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8.13 Runtime Adjustments
Click on the symbol to open the window Runtime Adjustments. This window is
4 . . . . . . .
only available to users with authorizations starting with access level Service.

Runtime adjustments are implemented directly

All runtime adjustments are implemented directly without requiring the
input to be confirmed and are retained even in the case of a VariSCR
emission controller restart.

Changes that have been saved in the device configuration are only
displayed after re-uploading the device configuration in the MICT's main
window.

8.13.1 Runtime Adjustments — Pump

B VariSCR - Runtime Adjustments { =u|(=] ﬁ

Pump { Valve | Air Fuel Ratio ‘

ooinE=s

P-Gain nnn Reset
BIE]Ea
el

I-Gain B nn Reset
BIE2]Ea

Ala]
D-Gain E]

E2E2

Ig

v

Pressure [bar] B

| me |

v

o]

@ COM15 ID VariSCR Standard (4.6.1 [00000001])

The PID control of the pump can be corrected during operation of the device. Use the arrow keys
above and below the decimal digit you want to increase or decrease. Alternatively you can place
the mouse pointer over the respective digit and then change the displayed value with the scroll
wheel of the mouse.
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The correction of the control is immediately implemented and also remains in place if the device
is restarted. The configuration defined in the device is changed directly.

8.13.2 Runtime Adjustments — Dosing Valve

B4 VariSCR - Runtime Adjustments I == ﬁ

‘_ Pump. J Valve { Air Fuel Ratio |

oooofEss
P-Gain @. Reset
82/8282/82

ajajaa
oo (8] [o][0)[o][o] e

82/8282/82

O, [ppm] E]

£2

[ resx ]

" v

@ COM15 ID VariSCR Standard (4.6.1 [00000001])

The PID control of the dosing valve can be corrected during operation of the device. Use the
arrow keys above and below the decimal digit you want to increase or decrease. Alternatively
you can place the mouse pointer over the respective digit and then change the displayed value
with the scroll wheel of the mouse.

The correction of the control is immediately implemented and also remains in place if the device
is restarted. The configuration defined in the device is changed directly.
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8.13.3 Runtime Adjustments — Gas Mixer

Pump | Valve Air Fuel Ratio {

- DEEE
e

o B[
e

o @ELLL
e

o GHLL)
S

geas
) (=

B VariSCR - Runtime Adjustments [EIM

Reset

Reset

Resat

Reset

Reset

@ COM15 ID VariSCR Standard (4.6.1 [00000001))

This function is currently not available.

8.14 Log

£ MOTORTECH

. Click on the symbol to open the window Log. This window is only available to
u users with authorizations starting at the access level Advanced Service.
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([ MICT - Log =

[¥] Automatic scroling Loglevel: [debug  ~

4/24/15 10:36
4/24/15 10:36
4/24/15 10:36
4/24/15 10:36
4/24/715 10:37
4/24/15 10:37
4/24/15 10:37
4/24/15 10:37
4/24/15 10:37
4/24/15 10:37
4/24/15 10:37
4/24/15 10:37
4/24/715 10:37
4/24/15 10:37
4/24/15 10:37
4/24/15 10:37
4/24/15 10:37
4/24/15 10:37
4/24/15 10:37
4/24/15 10:37

/src/output_handler/cutput_handler.cpp (1687) Leave Manual Mode State
/src/oucput_handler/cucpuc_handler.cpp (1342) Enter Posl Drive State
/arc/output_handler/cutput_handler.cpp (1363) Leave Posl Drive State
/src/output_handler/oucpuc_handler.cpp (1664) Enter Manual Mode State
/src/output_handler/ocutput_handler.cpp (1687) Leave Manual Mode State
/src/oucput_handler/cucpus_handler.cpp (1922) Enter Error Acknowledge State
/arc/output_handler/cutput_handler.cpp (2072) Leave Error Acknowledge State
/src/oucput_handler/cucpuc_handler.cpp (1664) Enter Manual Mode State
/src/output_handler/cutput_handler.cpp (1687) Leave Manual Mode State
/src/oucput_handler/cutpuc_handler.cpp (1462) Enter References Drive State
/arc/output_handler/cutput_handler.cpp (1477) Leave Reference Drive State
/src/output_handler/oucpuc_handler.cpp (1664) Enter Manual Mode State
/src/output_handler/ocutput_handler.cpp (1687) Leave Manual Mode State
/src/oucput_handler/oucpuc_handler.cpp (1282) Enter Closs Drive Stace
/arc/output_handler/cutput_handler.cpp (1303) Leave Close Drive State
/src/oucput_handler/cucpuc_handler.cpp (1664) Enter Manual Mode Stace
/src/output_handler/cutput_handler.cpp (1687) Leave Manual Mode State
/src/oucput_handler/cucpuc_handler.cpp (1171) Enter Manual Adjustment State
/axc/output_handler/cutput_handler.cpp (1184) Leave Manual Adjustment State
/src/output_handler/oucpuc_handler.cpp (1664) Enter Manual Mode State

R R R R R EREREREREREER

The window Log serves to support error diagnostics by MOTORTECH.

Automatic scrolling
If the function is active, the view panel focuses on the latest message.

Log level
The selection of the log level is specified by MOTORTECH if needed.

Write log to file
This checkbox activates or deactivates, respectively, the saving of the logged data in a
selected file. If the function is disabled, the logged data are merely shown on the display.

Select file
With this button, you can select a file to which you want to save the logged data.

If you are prompted to create a log file in the case of a service request, proceed as follows:

1.

2.

Open the window Log via the toolbar or the menu bar.
Select a path with the Select file button and enter the file name for the log file.

» If the file does not yet exist, it is automatically created with the extension .log.

Activate the checkbox Write log to file.
Select the level specified by MOTORTECH from the list Log level.
Leave the window open.

> The log messages are logged both in the window and in the selected file.
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£ MOTORTECH

9.1 Start-up

To start up the SCR system safely, proceed as follows:

1.

2.

3.

Install the SCR system.
Set up the AdBlue® circuit so that the dosing unit does not overheat.

Adjust the configuration of the VariSCR emission controller, but first for the feed forward
control (configuration page: Exhaust Control -SCR — Feed Forward Control) use the preset
values.

Start the engine.

Adjust the mixture control so that the NOx sensor before the catalytic converter measures a
NOx value that corresponds to the engine manufacturer's specifications.

Using of a supplied Excel® file, the optimized values for the feed forward control must now
be determined and entered into the configuration in MICT. On this, read the section
Determine Values for Feed Forward Control on page 98.

Download the modified configuration to the emission controller.

» The start-up is finished.
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9.1.1 Determine Values for Feed Forward Control

The values for the feed forward control must be recalculated once for each SCR system. The
determination should also be carried out separately for two identical cylinder banks for a V-

engine.

The Excel® file, which is located on the storage device enclosed with the emission controller,
supports you in calculating the required values. The determined values are entered in the MICT

in the configuration page Exhaust Control — SCR — Feed Forward Control.

Proceed as follows:

1. Start the MICT on your computer and connect to the VariSCR emission controller.

2. Open the supplied Excel® file (menue item: Documentation -> VariSCR) on your computer.

3. Define eight load points in the Excel® file and enter the power and speed in the columns

Power and RPM .

Note:

The load points should cover the range between low load (no idling) and full load.
Example:

VariSCR

Date:

01.01.2019

Engine:

E2676)

Bank:

A

Power

RPM

kW

1/min

1500

1500

1500

1500

1500

1500

1500

220

1500

4. Runthe engine into the first load point.

98
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5. Read off the pressure and temperature in the manifold in the window Runtime Data — Dosing
Unit and enter the pressure value in the column MAP and the temperature value in the
column MAT in the Excel® file.

Example:
21 MICT - Runtime Data (= ]
=g 54 =i \ (m) G
L B 80 2
State Pump Valve No,
Warning (" ] Stop Ready ppi
Error o 15 b0 i T 2710
Overview | Sensors | DosingUnt | Trends | Messoge log | I
Dosing Unit Fump Speed
I
Tempersture < 0 1000 2000 3,000
Actual :EU pm
0 1000 2000 3.000
MAP AT
bar abs. e
0,68 50 |w
o = Manifold Oosing Unit Controller
057 50 Pressure Feed Forward control [ TN +
117 50
Ti PID Controll %
e o ovater [N
168 50 Exhaust Mass Flow Max. Dosing opening [N -
} ’2'13 3 posing opening [N -
@ COM15 D VariSCR Standard (4.6.1 [00000001]) Operating Hours: 1,807:17:26.531 _

6. Inthe Runtime Data — Sensors window, check the NOx value before the catalytic converter. It
should correspond to the value set via the mixture control and be almost constant during the
measurement.

Tip:
Alternatively, the NOx values at the intake and outlet can also be read in the overview below
the toolbar.
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==

o

valve
Ready

[ overview | Sensors | Dasing Unit | Trends | Messogelog | Diagnestcs | Information |

Heater

2

Status Ok
No Error

Automatic

Heater

Status Ok
Ho Error

Automatic

| Ecu
oK

7. Enter the value in the column NOx inlet of the Excel® file.
Example:
( M MICT - Runtime Data
ol o \ S,
- 2Bt JURLINC)
State Pump.
warning @ Stop
Error "]
T NOx infet
ppm } Catalyst Intake
180 w/ 1o, | oxygen D | Power
180
180 Status Ok Status Ok Status Ok
160 Nao Error No Error
I I - | D]
Eg Catalyst Outlet
NO, ) oxygen D Power
Status Ok Status Ok Status Ok
No Error No Error
Temperature
Catalyst Intake ) catalyst Outlet
oK oK
N - [ -

I

Online [+
Diagnostic Ready
Online [
Diagnostic Ready

| online

@ COM15 ID VariSCR Standard (4.6.1 [00000001]) Operating Hours: 1,807:16:52.091

8. Open the dosing valve manually via the menu item Device -» Manual Valve Adjustment until
the NOx value at the catalytic converter outlet corresponds to the desired final value (e.g.
30 ppm) in the window Runtime Data — Sensors. Refer to the section Manual Valve
Adjustment on page 54.
9. Enterthe value for the percentage opening in the column Target Valve Opening.
Example:
M Manual Valve Adjustment LE lgﬂ T
Dosing Valve Opening 07:0
Actual e - L — 1,60
2,20
Adjustment 2,30
3,50
o 10% 4,10
09 |2 & 1% :ﬁ
gk o,1%
o)
100

Rev. 06/2020




I 9 Operation

10.

11.

12.

MOTORTECH

Repeat points 4. to 9. for the remaining seven load points.
> The colored (green, yellow, red) columns in the Excel® file now contain the optimized
values for the feed forward control.

Enter the values of the colored columns into the configuration page Exhaust Control — SCR -
Feed Forward Control in the MICT.

Example:
Mass Flow NOx inlet Target Valve Opening ‘max. Valve Opening max.
% %
281 180 0.90 113 6
400 180 160 200 123
564 180 220 75 126
651 180 280 3.50 13,0
811 180 150 .38 139
1014 180 4.0 13 13.0
un 180 4.60 .75 126
1470 180 6,10 .63 134

[ 88 nnamed scr aisCRgandard) - MICT
File Device Settings D

QS

Configuration Page

ent Iools Help

AX liwh@

4 Inputs/ Outputs ~
i ponts: (8 | Temperature Correcton 0.00//3] 1/°C
| Control Setup -
+ Exhau nts
o g‘: '::le, Point| Exhaust Gas Mass Flow. Dosing Rale [%)] Max. Dosing Rale [%)]
"
+ (5 SR 1 381 6.10 7.60
| Pump Setup 2 400 10.30 12.90
| Pump Self Test 3 564 10.00 12.60
| Dosing Valve 4 591 0.9 12.00
|| Feed Forward Contral
e H 811 1L10 13.90
4 Miscellaneous & 1014 10.40 13.00
| Communication 7 un 10.10 12.60
| Contact
H 1470 10.70 13.90

& COMn/a IDn/a ADV,SERVICE n/a Version: 240.1

Download the changed configuration to the emission controller.

> The start-up of the emission controller is completed and the control is set according to
the entered parameters.
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® Save configuration to file

If you save the configuration as a file after start-up, you can download it to
the new device when replacing the emission controller. A new calibration is
then not necessary.

9.2 Firmware Update
Using the MOTORTECH Flash Tool, you can update the firmware of your VariSCR emissions
controller. The program is provided on the storage device (USB flash drive or CD-ROM supplied).

Install MOTORTECH Flash Tool
Install the MOTORTECH Flash Tool as follows:

1. Start the installation:

— Viathe menu:
Start the file Start.exe on the storage device. Start the installation routine for the
MOTORTECH Flash Tool via Software ->» MOTORTECH Flash Tool -> Install MOTORTECH
Flash Tool.

— Directly from the storage device:
Start the installation routine of the MOTORTECH Flash Tool directly. It is on the storage
device in the subdirectory Installation and for example named as follows: MOTORTECH-
Flash-Tool-0.9.00003-setup.exe.

2. |Install the program.
Follow the instructions of the installation routine. Note that the license agreement terms
must be accepted before using the MOTORTECH Flash Tool.

3. Ifthe USB driver is not yet installed, also install it via the menu or directly from the storage
device.

— Viathe menu:
Software -> USB Drivers -5 Install USB Drivers

— Directly from the storage device:
Start the exe file in subdirectory Drivers
(e.g. CDM v2.10.00 WHQL Certified.exe).

» The MOTORTECH Flash Tool is set up. You can now connect your computer to the
emission controller via the USB interface.
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Menu Bar and Toolbar
After launching the MOTORTECH Flash Tool, the following functions are available to you via the
icons on the toolbar and the entries in the menu bar:

=

£ & @

File -> Open

File -> Quit

View -> Extended file information
view

View -> Extended connection
settings

View -> Reload file

Device -» Search devices

Device -» Flash device

Settings -»> Language

Help -»> Help

Help -> About MOTORTECH Flash
Tool

Start Firmware Update

Rev. 06/2020

1

£ MOTORTECH

Opens a firmware file.

Exits the program.

Fades in / out additional information of the
firmware file.

Fades in / out additional information and
settings of the connection to the device.

Reloads the file information of the selected
firmware file.

Restarts the search for connected devices.

Starts the update process or downgrade
process.

Opens the window Select Language in
which you can change the interface
language of the program.

Opens the online help function.

Opens detailed information on the
program.

Access control for firmware update

If you have activated the access control for the ignition controller, you need
the PIN for the level Master for the firmware update. For more information
read the section Access Control for the VariSCR Emission Controller on

page 57.
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® Backup the existing configuration

Your device's configuration may be lost if the firmware update is not

performed properly. Always backup the existing configuration via the MICT
prior to performing an update. For more information read the section
Working with Configurations on page 59.

To start a firmware update, proceed as follows:
1. Ifan MICT is connected with the emission controller, disconnect this connection.

2. Start the MOTORTECH Flash Tool via Start -» Programs -> MOTORTECH -» MOTORTECH Flash
Tool -> x.x.x (e.g. 0.9.00003) ->» MOTORTECH Flash Tool.

» The MOTORTECH Flash Tool will now start.

» The software automatically checks all ports for connected devices.

3. Inthe Status section under Device, check if your device has been recognized properly.

> If the MOTORTECH Flash Tool does not recognize a device that is connected to your
computer via the USB interface, you can usually still carry out a firmware update. To do
so, observe the instructions in the information windows of the MOTORTECH Flash Tool
for the following steps.
4. Select in area File using the Select button the desired update file.

5. Byreading the displayed file information, ensure that the update file is correct for your
device.

6. Start the update process using the Flash button or using the menu or toolbar.
» The emission controller will be restarted automatically.
> Now, a window opens informing you about the firmware version currently used on your
emission controller and also about the relevant update version.
7. Confirm with Yes to proceed with the update process.
> Now the update will start.

» Ifthe firmware update was successful, you will see a relevant message.

8. After a successful firmware update, check all configuration data.

Downgrade process

The process for a downgrade is largely the same as the update process. You
will only be informed that a new firmware has been installed on the device.

104 Rev. 06/2020



I 9 Operation

NOTICE

Rev. 06/2020

Help with connection problems

If a correctly connected device is not found during the automatic search,
this can, for example, be because too many communication interfaces are
assigned and must be checked. In this case, an interface from the drop-
down list Port in the area Connection can be selected and thus specified.

If the desired port is not yet displayed in the list or if the problem should
continue, an adjustment of the time-outs for the connection helps. The
time-out settings are displayed in the main view by the following entry in
the menu bar: View -» Extended connection settings

Enter the following settings:

— Update Request Timeout
Adjustment range: 1,000 ms to 10,000 ms, standard value: 3,000 ms.
An extension of the time-out can be an advantage, especially with
connection problems that occur because the computer has many
assigned ports.

- Start Timeout
Adjustment range: 1,000 ms to 10,000 ms, standard value: 3,000 ms. A
time-out change can be an advantage, especially with connection
problems that occur because the communication between the computer
and the device has been interrupted.

£ MOTORTECH
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10.1 Troubleshooting

If the VariSCR emission controller detects any error, the LED status starts blinking in red. You
can find details about status signaling in the following information box. In automatic mode, the
binary output Error is also activated in the event of a fault and the corresponding LED lights up.
Using the MICT you can see the type of error occurred. Refer to the section Runtime Data -
Message Log on page 87.

Status signaling
The status of the VariSCR emission controller is signaled via the LED Status.

— Flashing green: Error-free operation

— Flashing orange: Warning
Warnings can be acknowledged by simultaneous pressing of buttons
Open and Close (in manual mode) or by the external reset signal.
Warnings can for example be caused by:

- Overload of the device
— Overtemperature or over current error confirmed by MICT.
— Flashing red: Error
Errors can be acknowledged by simultaneous pressing of buttons Open

and Close or by the external reset signal. Errors can for example be
caused by:

— Overtemperature
- Low voltage
— Over current

— Alternate flashing of red and green:
The supply voltage for the device was too low during start up.

10.2 Possible Faults
Low Power
Supply voltage has dropped below 11 V.

Potential causes:

- The power supply is dimensioned too small.
— The battery is worn out.

- The wiring for the power supply is defective.

— The wiring for the power supply is routed incorrectly.
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Overtemperature
The temperature of the board of the VariSCR emission controller has been exceeded.

Potential causes:
- The ambient temperature is too high.

— Aircirculation around the device is insufficient.

10.3 Acknowledging Faults
In manual mode, you have the following options for acknowledging operational errors:

- ViaError acknowledge in the MICT

- By pressing the Open and Close button simultaneously

In automatic mode, you have the following options for acknowledging operational errors:
— The master control sends a signal to the binary reset input
- By pressing the Open and Close button simultaneously

- ViaError acknowledge in the MICT

Critical errors can only be acknowledged by switching the device off and on.

Error confirmation in automatic operation

If the VariSCR emission controller is in automatic mode and an error
immediately reoccurs after the acknowledgment of this error via the MICT,
switch over into the manual mode before re-acknowledging the error again.
After you have acknowledged the error, you can correct a defective
configuration and transfer it to the device via download.

10.4 Customer Service Information
You can reach our customer service during business hours at the following phone and fax
number, or by email:

Phone: +49514193990

Fax: +49 514193 99 99
Email: service@motortech.de
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10.5 Returning Equipment for Repair/Inspection

To return the device for repair and inspection, obtain a return form and return number from

MOTORTECH.

Fill out the return form completely. The completely filled out return form guarantees fast,

uncomplicated processing of your repair order.

Send the device and the 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: 449514193990 Phone: +1504 3554212
Fax: +49 514193 99 98 Fax: +1 504 355 4217
www.motortech.de www.motortechamericas.com
motortech@motortech.de info@motortechamericas.com

10.6 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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11.1 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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