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Safety information

Please read this manual carefully before installing or operating this equipment. Non-compliance with

the instructions given in this manual can result in failure or damage of the equipment or may put

people at risk by injuries through electrical or mechanic impact.

Make sure that the personnel responsible for installation, configuration and maintenance is
familiar with the applicable regulations and standards!

Do not perform any installations in bad weather conditions, e.g. thunderstorms.

Prior to installation of equipment inform the owner of the measurement site or the authority
responsible for it. Upon completion, secure the installation from trespassers.

Maintenance and repair must be performed by trained personnel or an engineer of Sommer
Messtechnik. Only replacement parts supplied by Sommer Messtechnik should be used for
repairs.

Make sure that NO power is connected to the equipment during installation and wiring!

Only use a power supply that complies with the power rating specified for this equipment!
Keep equipment dry during wiring and maintenance!

B |f applicable, it is recommended to use accessories of Sommer Messtechnik with this equip-
ment.
Disposal

After this device has reached the end of its lifetime, it must not be disposed of with
household waste! Instead, dispose of the device by returning it to a designated col-
lection point for the recycling of waste electrical and electronic equipment.

Dispose of batteries separately!

Feedback

Should you come across any error in this manual, or if you miss information to handle and operate

the MRL-6.1 we are pleased to receive your feedback to office@sommer.at.
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1 What is the MRL-6.17

The MRL-6.1 is a compact data logger designed to acquire, process and store all sorts of envir-
onmental data. It is compatible with all sensors offered by SOMMER Messtechnik and numerous
third-party devices equipped with analog or SDI-12 interfaces. Its versatile input options and water-
proof housing make the MRL-6.1 ideal for remote monitoring applications.

The MRL-6.1a is equipped with an additional analog output board that adds multiple analog, pulse
and digital switch outputs. Optionally, the MRL-6.1 is available with a Bluetooth interface for wireless
configuration.
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2 Unpacking

When unpacking your MRL-6.1 sensor box please make sure that the following items are present:

oo
C
f‘% 1 MRL-6.1 in the required configuration
Q.
[
2 1 Manual and Commander Software on USB stick
(@]
5 Blanking plug for unused cable glands

In case of missing or damaged items please contact your Sommer Messtechnik sales partner.
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3 How do |l start?

Follow the steps below to get the first measurement:

4
D NOTE Perform the first start-up in your lab or office before installing the equip-
ment in the field!

3.1 Connect the MRL-6.1 to a PC

1. Install the Commander support software (see Installation of Commander)
2. Connect the RS-232 to USB converter cable to the MRL-6.1 and a USB port on your PC.
3. Connecta9...28 VDC power supply to the MRL-6.1 as shown in the figure below.

MRL
Vsupply (9...28VDC)——— V-Supply

SW-1
GND
GND—— GND
RS485A-1
RS485B-1
SDI-12-1
GND

X1

PC

A
uUSB USB B

RS485-USB converter

Slave to COM

4. Start the Commander software.

5. Click on Communication assistant on the right-hand side of the Commander window and follow
the instructions. During this procedure the communication assistant will search for connected
devices. Upon successful completion, the new connection is added to the connections list (tab
Connections (F8)).

6. Click Connect to establish a connection with the MRL-6.1. If the connection was successful a
green icon is displayed at the top-right corner of the Commander window.

7. Select the tab Parameters (F2) and click Download parameters from device on the left side of
the Commander window. The complete parameter list is transferred from the sensor to your
PC and displayed in the Parameter window.

3.2 Configure the MRL-6.1

Navigate to Region format and set language and decimal character to your needs.
2. Set Measurement Interval and Storage interval in the main menu to the desired interval, e.g. 1
minute, i.e. 00:01:00.

Manual M 13
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3 How do | start?

3. Add a measurement channel to the measurement table in the main menu as in the example

below (see Measurement table for details).

EXAMPLE
MRL-6.1 supply voltage as measurement channel

| G Measurements, table
Function  ldentifier Unit Decimals Scale Offset S-TYP  S-NUM 5-MEA 5-ADD
01 |Actual| - | |Supp|y voltage| |V | |As S| - | ‘0.0 | ‘Aa_:'u:‘-.n‘er.t| |TE;". | |S\"S| - | ‘+Sup\)’| - | | |

4. Navigate to Technics > COM > Output protocol and set Measurement output to Measured val-

ues push.
Send the parameters to the MRL-6.1 by clicking Upload modified parameters to device.

3.3

To configure the MRL-6.1 for your application, please read What do | need to
configure? and see Data acquisition examples for various sensor connections.

View live measurements

1. Select the Measurement (F3) tab.
2. Make sure the MRL-6.1 is connected to the commander (green icon on top right corner of the

14

Commander, see also Establish a connection with the Communication assistant). The acquired

measurements are now displayed in Measurement values list and the Measurement data

graph.

tol‘

NOTE
For further configuration tasks like sensor connection or modem setup please

go to section Operation.

To learn more about the Commander software go to section Support software

Commander.
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4 What can | do with it?

All data logger inputs, outputs and additional features are illustrated in Figure 1.

;\.;;
8x Analog input Data acquisition g
2
0...2.5V (16 bit) Up to 99 channels 1.2...115.2 kBd o
4...20mA Sommer bus protocol S
0...100 kQ (SBP) c
NTC ©
8 MB Bluetooth ‘;2
Up to 1'200'000 values
; ; : <
1 i Available with versions
x Counter input MRL-6.1bt and
MRL-6.1abt
max. 25 Hz @ 50%

duty cycle

Li-cell battery backed

4x Analog output

4..20 mA
. Available with versions
Wind speed and MRL-6.1a and
direction MRL-6.1abt
RS-485 6x Digital output
Sommer bus protocol As switch or pulse @
(SBP) supply voltage
Up to 98 sensors Available with versions
MRL-6.1a and
MRL-6.1abt
Up to 62 sensors Power supply

9..28VDC

Sensor power supply

12/14 V (max. 500 mA)
5V (max. 500 mA)
2.5V __ (max. 200 mA)

ref
Switched supply (max.
500 mA

supply

Figure 1 Data logger in- and outputs

4.1 Measurement options

The MRL-6.1 data logger is designed to acquire measurements of the following sensor types:

B Analog sensor with voltage and current output
B Resistive sensors, e.g. wind vanes with potentiometer output
B Sensors with frequency output, e.g. anemometers
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B Sensors with pulse output, e.g. tipping bucket rain gauge
B Digital sensors using SDI-12 and Sommer RS-485 protocols

4.1.1 Analog measurements

The analog input terminals can be configured to the following signal types:

Analog input Measurement options

An1l..8 Single ended voltage 0 ... 2.5V
Differential voltage 0 ... 2.5V
Differential voltage 0 ... 1.25 V
Differential voltage 0 ... 0.311 V
Differential voltage 0 ... 0.032 V
Resistance <100 kQ
Resistance <3 kQ
Resistance <300 Q
Current 4 ... 20 mA
PT1000
PT100
AD592
NTC-thermistor

Wind direction Resistance (potentiometer)

Analog input terminals

4.1.2 Counts & frequency

The available counter and frequency inputs are listed below:

Analog input Measurement options

Counter Pulse counter, impulse length >20 ms (equals 25 Hz at 50% duty cycle),
high 2.2 ...28 V,low 0...0.6 V

Wind speed Dedicated to wind speed only, max. frequency 1 kHz

Counter and frequency input terminals

4.1.3 SDI-12 data acquisition

The MRL-6.1 provides one SDI-12 port for communication with SDI-12 sensors. A total of 62 SDI-12
sensors with the addresses 0...9, a...z and A...Z can be connected.
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4.1.4 Serial RS-485 data acquisition

The RS-485 port of the MRL-6.1 provides an interface to connect digital SOMMER sensors using the

Sommer Bus Protocol (SBP). A total of 98 Sensors with addresses 01...98 can be connected.

4.2 Signal output (MRL-6.1a and MRL-6.1abt only)

The analog output board offers signal conversion of the following types:

e

Voltage 0...2.5V Current4 ... 20 mA
Resistance <100 kQ Voltage low/high (low 0 ... 0.6 V, high 2.2 V ... Vsupp|y)
Counter Impulse

Wind speed and wind direction
RS-485 (SBP)
SDI-12

All variables listed in Measurement table can thus be converted to the desired signal output.

4.3 Sensor power supply

Sensors can be powered by the voltage supply terminals listed in . Please consult the sensor manual
for information on power requirements.

5V-Out Supply 1 max. 500 mA
12/14V-Out Supply 2 max. 500 mA
2.5V Reference Reference 200 mA

Switched supply (@ data logger supply voltage) Supply 3 max. 500 mA

Voltage supply terminals

Manual M 17
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4.4 Communication options

4.4.1 Direct connection to a PC

Communication between the MRL-6.1 and a PC can be established with the supplied USB to RS-232
converter. The Commander software or any terminal editor can be used to view and edit the data log-
ger settings. Among others, the Commander provides a Communication assistant to connect to the
data logger.

4.4.2 Bluetooth (MRL-6.1bt and MRL-6.1abt)

A connection between the MRL-6.1 and your PC can also be established via Bluetooth. If your PC is
equipped with an internal or external Bluetooth-device, the Communication assistant of the Com-
mander software can connect to the data logger (see Bluetooth (MRL-6.1bt and MRL-6.1abt) for
detailed instructions).

4.4.3 Radio connection

Sommer Messtechnik offers ultra narrow band radios for remote communication between the MRL-
6.1 and a base station, or between one or multiple sensors and the MRL-6.1 as base station. See Som-
mer radio devices for available products.

4.5 Data storage options

4.5.1 Internal data storage

Acquired measurement data are stored in a flash memory of 8 MB, which corresponds to approx.
1'200'000 values.
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5 Versions

MRL-6.1 (standard version)

MRL-6.1bt with Bluetooth

(%]
C
e
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o
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MRL-6.1a with analog output extension

MRL-6.1abt with analog output extension and Bluetooth

Manual M 19



(%]
C
e
=
©
S
=
O
9]
o
n
©

6 Specifications

Device specifications

Power supply

Power consumption

Sensor supply

Referenced sensor supply

Inputs

Outputs

Number of recorded vari-
ables

Memory

Measurement interval
Storage interval
Operating temperature
Storage temperature
Protection rating

Lightning protection

20

9...28 VDC; Overvoltage and reverse voltage protection
deep-discharge protected if used with optional battery

min. 0.5 mA @ 12 V

S500mA@5V
500 mA @ 12/14V
500 mA @ switched supply voltage

200 mA @ 2.5V
100 mA @ 2.5 V (wind vane reference)

8x Analog 0...2.5V / 4...20 mA / Resistance; 16 bit resolution
(internal 100 Q-shunts)

1x Counter (max. 25 Hz @ 50% duty cycle)

1x Wind speed (frequency)

1x Wind direction (potentiometer)

1x RS-485

1x SDI-12 as primary/master (version 1.3)

All analog inputs are equipped with overvoltage fine protection up to
36V

1x RS-232 (9600...115200 Baud)

1x Bluetooth® (MRL-6.1bt and MRL-6.1abt)

4x Analog current output (MRL-6.1a and MRL-6.1abt)

6x Switched output @ supply voltage (can be used as pulse output
by adding a pull-down resistor)

max. 99

8 MB non-volatile flash memory (equivalent to approx. 1'200'000
measurement values)

2s..12h

10s..12h

-40...60 °C (-40...140 °F)

-40...60 °C (-40...140 °F)

IP67

Integrated protection against indirect lightning with a discharge capa-
city of 6 kA Ppp
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Device specifications

Housing material Aluminium, powder coated

SizeLx W x H 180 x 150 x 90 mm (7.09 x 5.91 x 3.54 inch)
Weight 1.48 kg (3.26 Ib)
180
171.5*
143.5*
0| © @@
N |
0 Q
B = — —|— — @] S|
e i 0 = | =
@(“i’”
124
156
162

Dimensions MRL-6.1
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7 Components

7 Components

7.1 Terminals

The pin-layout of the MRL-6.1 is shown in Figure 2 and the terminals are listed in the table below.

ATTENTION Do not connect voltages higher than 30 V to any terminal! Excess
voltages can impair the functioning of the MRL-6.1, destroy the device and may

lead to injuries.

Figure 2 Connection terminals of MRL-6.1

Group Pin Description
V-Supply Supply voltage (+)
SW1 inactive

X1
GND Ground of SW1
GND Supply voltage (-)
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Slave to COM
(MRL-IE and
MRL-IEa only)

TRIG/CNT

Master
to Sensors

WIND

AIN1 ... AN8

Reference

Manual

RS485A-1
RS485B-1
SDI12-1
GND

Trigger

Counter
GND
RS485A-2
RS485B-2
SDI12-2
GND
2.5V
Wind Dir
Wind Speed
GND
V_high
V_low
Current

AGND

2.5 V. max. 200 mA

RS-485 A

RS-485 B

SDI-12 Slave

Ground of SDI12-1

Trigger input (MRL-IE and MRL-IEa only)
not assigned

Counter input

Ground

RS-485 A Sensor input

RS-485 B Sensor input

SDI-12 Master

Ground of SDI12-2

2.5V reference voltage output
Wind direction (potentiometer) input
Wind speed input

Ground

High voltage input

Low voltage input

Current input

Analog ground

2.5V sensor supply

2.5 V sensor supply

2.5 V sensor supply

2.5V sensor supply

7 Components
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Group Pin Description

5V sensor supply

5 V sensor supply
2 Supply 1 5V max. 500 mA
o 5V sensor supply
S
€ 5V sensor supply
S
~ 12/14 V sensor supply
12/14 V sensor supply
Supply 2 12/14 V max. 500 mA
12/14 V sensor supply
12/14 V sensor supply
SW2 Switched sensor supply
SW2 Switched sensor supply
Supply 3
GND Ground
GND Ground

7.2  Analog output terminals (MRL-6.1a and MRL-6.1abt only)

The pin-layout of the analog ouput extension is shown in Figure 3

can impair the functioning of the MRL-6.1, destroy the device and may lead to

A ATTENTION Do not connect voltages >30 V to any terminal! Excess voltages
injuries.

Figure 3 Connection terminals of the analog output extension
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DIG-OUT 1

DIG-OUT 2
DIG-OUT A

DIG-OUT 3

GND

DIG-OUT 1

DIG-OUT 2
DIG-OUT B

DIG-OUT 3

GND

IOUT 1

GND
AN-OUT A

IOUT 2

GND

IOUT 3

GND
AN-OUT B

IOUT 4

GND

Manual

Digital output (@ data logger supply voltage)

Digital output (@ data logger supply voltage)
Digital output (@ data logger supply voltage)

Ground

7 Components

Digital output (@ data logger supply voltage)
Digital output (@ data logger supply voltage)
Digital output (@ data logger supply voltage)
Ground

Analog current output (4 ... 20 mA)

Ground

Analog current output (4 ... 20 mA)

Ground

Analog current output (4 ... 20 mA)

Ground

Analog current output (4 ... 20 mA)

Ground
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8 Installation

8.1 Where should I install the MRL-6.1?

The MRL-6.1 has been designed for applications in harsh environments. With its IP-67 protection rat-
ing it can be installed directly at the measurement facility.

If additional control and acquisition devices are used, the MRL-6.1 may also be mounted in a suitably

sized cabinet.

ATTENTION If the MRL-6.1 is installed outdoors, make sure the device cover
and cable glands are tightened firmly and that unused glands are replaced with

watertight blanking plugs (see accessories list in Unpacking).

8.2 Required tools and equipment

Prepare the following tools and equipment to install the MRL-6.1:

B 1x 5 mm Philips or flat screw driver (depending on mounting bolts)

8.3 How do |l install the MRL-6.1?

8.3.1 Mounting

The MRL-6.1 can be mounted to a mounting plate of an electrical cabinet or any other back-plate
with four M5 cylinder head screws with hexagon or torx socket or M4 cylinder head screws with
simple or cross slot. The mounting holes can be accessed by removing the cover strips on both sides
of the MRL-6.1 (see figure below).
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8.3.2 Power supply

The MRL-6.1 can be powered with a 9...28 VDC power supply connected to terminal X1. It consumes
a minimum of 0.5 mA at 12 V; the actual consumption depends on the connected sensors and their

power requirements.

8.3.3 Signal cables

Please consider the maximum cable lengths for the applied transmission protocol:

Protocol Max. cable length

SDI-12 ~60 m (depending on wire cross section and number of sensors)

RS-485 ~300 m

4
ﬂ NOTE Cable lengths longer than 60 m require a heavier gauge wire if the
power supply drops below 11 V.

The analog outputs of the optional analog output board (included in the MRL-6.1a) accept an elec-
trical load of max. 250 Q at 9V, 380 Q at 12 V and 900 Q at 24 V (including wires, shunt resistor, etc).
The loads on the digital outputs are restricted to 69 ... 10'000 Q at 9V, 92 ... 10'000 Q at 12 V and 185
..10'000Q at 24 V.
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8.3.4 Surge protection

Direct and indirect lightning strikes can damage or destroy the data logger. Carefully selected and
designed measurement sites reduce this risk. For proper surge protection please consult the applic-

able regulations in your country, an expert in lightning protection or SOMMER Messtechnik.
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9 Operation

9.1 Status of LEDs

The LEDs on the front panel of the MRL-6.1 indicate the device status. The meaning of each LED and
its flashing sequence are described below.

N

Device in sleep mode

® 3s 3s ® Continuous measurements active

s i

Bluetooth in standby or not installed

3s 3s Bluetooth connected
No error
3s _ 3s Error on last measurement
o o

9.2 How to open the data logger housing

The data logger has a waterproof design which requires the sensors, SIM card and MicroSD card to be
connected internally.

ATTENTION To avoid any damage disconnect the power supply before opening
the housing!

To open the housing remove the cover strips on both sides of the data logger and loosen the four
bolts with a Philips or flat-head screwdriver. Then, remove the lid by turning it carefully upside down.
Be careful not to strain any signal wires.
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Figure 4 Open the MRL-6.1 housing

A ATTENTION

9.3

Before closing the data logger make sure that the rubber seal is not broken and
firmly sitting in its groove!

When closing, tighten diagonally positioned screws step by step!

How to use the spring clips

To connect a sensor to the MRL-6.1, 2- or 4-pin spring clips as shown in Figure 5 are used.

30
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Figure 5 4-pin spring clip

After removing the spring clip from the data logger, the sensor wires are connected in the following
way:

Push a 2-mm flat-head screwdriver into the spring slot to open the
connection terminal.

Insert the wire into the connection terminal.

Make sure the wire is inserted down to the bottom of the con-
nection terminal.

flf ATTENTION Make sure the spring clip connects on
the bare wire and not on the wire insulation!

Pull out the screwdriver and verify that the wire is fixed firmly.

Ji

9.4 How to connect a sensor

To connect a sensor to the MRL-6.1 follow the steps described below:

1. Open the housing as describes in How to open the data logger housing

Feed the sensor cable through the cable gland.
2. Strip 10 ... 20 cm of the cable insulation. The insulated cable should protrude max. 1 cm into
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9 Operation

the housing.

<1cm

Sensor cable

Housing

3. Connect the cable wires to the specified terminals (see Terminals). For handling the spring clips
see How to use the spring clips.
4. After closing the data logger, carefully tighten the cable glands.

9.5 How to wire analog outputs

Only applicable to MRL-6.1a and MRL-6.1abt. The 4 ... 20 mA outputs can be wired to any data acquis-
ition device that accepts current or voltage inputs. The latter may require a precision shunt resistor —
100 Q is generally adequate — to convert the current into a voltage signal. The diagram below shows
an example of the wiring between the MRL-6.1a and a data logger. See Analog outputs (MRL-6.1a
and MRL-6.1abt only) for configuration of the analog outputs.

Data logger

=<
Y
&

I0UT 1
GND
I0UT 2
GND

10UT 1-2

. High
Voltage in [ Low E 000 I

GND

10UT 3
GND
I0UT 4
GND

10UT 1-2

Figure 6 Wiring of an analog output to a data logger

9.6 How to wire digital outputs

Only applicable to MRL-6.1a and MRL-6.1abt. The digital outputs can be wired to any data acquisition
device that accepts voltage and/or counter inputs. The diagram below shows an example of the wir-
ing between the MRL-6.1a and a data logger. See Digital output settings (MRL-6.1a and MRL-6.1abt

only) for configuration of the digital outputs.
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Data logger

MRL

DIG-OUT 1
DIG-OUT 2
DIG-OUT 3
GND

1 1
DIG-OUT

GND

DIG-OUT 4
DIG-OUT 5
DIG-OUT 6
GND

Counter

T
DIG-OUT

GND

9 Operation

Figure 7 Wiring of a digital output to a data logger

9.7 How to set the clock

The time of the MRL-6.1 can also be synchronized manually by clicking Set device time in the Com-

mander Parameters (F2) tab.

A ATTENTION If the internal lithium button cell battery is replaced, the current
device time is lost and needs to be re-synchronized!

9.8 How to replace the internal lithium battery

The 3V lithium button cell battery of type CR1225 supplies the internal clock if the MRL-6.1 is not

powered. Perform the following steps to replace the battery:

Unpower the device, open it and loosen the two bolts on the lithium
battery side of the print.

Gently lift the label-sheet with your fingertips.
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9 Operation

34

Push the lithium button cell battery with a small screwdriver out of
its clip.

Insert the new battery, + is facing upwards, with your finger tips or a

small screwdriver into its clip.
Gently tighten the bolts of the prints and close the device housing.
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10 Maintenance

The MRL-6.1 does not require any special maintenance other than the occasional replacement of the
supply battery of the MRL-6.1. The lithium button cell battery lasts approx. 10 years if the MRL-6.1 is

not powered, and generally does not require replacement with a powered device.

10.1 Calibration

Re-calibration of the AD-converters strongly depends on the handling of the data logger, its duty time
and the demands on accuracy of the acquired measurements. Generally, re-calibration is required

after approx. 10 years of operation. Please contact Sommer Messtechnik for this service.
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11 Support software Commander

11.1 Software features

The Commander is a multipurpose software tool to configure and operate any Sommer Messtechnik

device. It offers the following functions:

B Communication with Sommer Messtechnik sensors and data loggers via serial connection,
modem, socket, IP-call and Bluetooth®

B Management of connections and stations

B Configurations of sensors and data loggers

B |ive data monitoring and storage

B Data management including download from data loggers and transmission to MDS (Meas-

urement Data server)
B Terminal window to check data transfer and to access device settings directly

11.2 System requirements

The Commander software supports 32- and 64-bit versions of Windows 7 SP1, Windows 8, Windows
8.1, Windows 10 and Windows 11.

For correct operation Microsoft® .NET Framework 4.5 or later must be installed.

11.3 Installation of Commander

Follow the steps below to install the Commander software:

1. Plug the USB stick shipped with the device into your PC.
2. Double-click the commander.msi installer file on the USB drive.
3. Click Next on the pop-up window
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ﬁ Commander Setup v0.1.31 >

Welcome to the Commander
Setup Wizard

The Setup Wizard will install Commander on your computer.
Click "Mext™ to continue or "Cancel” to exit the Setup Wizard.
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4, Read the instructions and click Next

ﬁ Commander Setup

Read me file
Please read the following text carefully

There are different inzstallations available, which have an impact on the autematic A
generation of the data structure.

Only for me
(Mo Admin rights necessary; Update only by the user who performed the installation)

Installation folders:
. User program folder "UsermApplata\LocalPrograms\SommeniCommander):
Cata structure in the parent folder "User™Applata\LocalhPrograms\Sommer)
. Specific folder (i.e. cAZommeriCommander);
Data structure in the parent folder {i.e. c\Sommer)

Advanced Installer g

5. Select the installation type and click Next
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ﬁ Comrmander Setup

Installation Type
Choose the installation type.

Install Commander for;
i only for me (magra)

(®) Everybody (all users)

Advanced Installer - -

S
ﬁ NOTE

Two installation types are available. Depending on the selection, the
access rights and the folder structure differ:
Only for me
No admin rights are required. Updates are only available to the user who
installed the software.
Installation folders:
B User program folder:
Users\User\AppData\Local\Programs\Sommer\Commander
Data structure:
Users\User\AppData\Local\Programs\Sommer
B Specific folder (default):
C:\Sommer\Commander
Data structure (default):
C:\Sommer
Everybody
Admin rights are required. Updates may only be performed by system
administrators.
Installation folders:
B Standard program folder:
Program Files (x86)\Sommer\Commander
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Data structure:
Users\Public\Public documents\Sommer
B Specific folder (default):

C:\Sommer\Commander

[,

Data structure (default):

C:\Sommer

6. Select the installation directory and click Next.

ﬁ Commander Setup —
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Select Installation Folder
This is the folder where Commander will be installed.

(®) Default folder:

iC: \Program Files {(x86)\Sommer\Commander?,

Data structure in "Public documents® (Users'\Public\Public documents\Sommer).

() specific folder:

iC:‘nSnmmer‘l,Cummander'l, Browse, ..

Data structure in the parent folder (i.e. C:'Sommer).

Advanced Installer

come [Tows ] | oo

7. Select the features to be installed and click Next.
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ﬁ Commander Setup

Custom Setup
Select the way you want features to be installed.

Click on the icons in the tree below to change the way features will be installed.

Commander
- = ~ | Desktop Shortouts
=3 ~ | Start Menu Shortouts

Commander Care Files {required)

This feature requires 11MB on your
hard drive. It has 2of 2
subfeatures selected, The
subfeatures require SKB on yvour
hard drive.

Location: C:\Program Files (x35) \Sommer{Commander,

Advanced Installer

Reset < Back Cancel

8. Click Install to start the installation.

9.

40

ﬁ Commander Setup

Ready to Install
The Setup Wizard is ready to begin the Commander installation

Click "Install” to begin the installation. If you want to review or change any of your
installation settings, dick "Back”™. Click "Cancel” to exit the wizard.

Advanced Installer

<Back | ®mnswl | | Cance

Click Finish to complete the installation.

M
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ﬁ Comrmander Setup >

Completing the Commander
Setup Wizard

Click the "Finish” button to exit the Setup Wizard.
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11.4 Change authorization

To prevent unintended changes of parameters in the Technics menu authorization is generally set to
Normal. Parameter modifications in Technics are enabled by switching the authorization level to

Expert as described below:

1. On the upper tab bar click on Options and select Common.
2. In the Options window select authorization Expert and click OK.

Language |Eng|i5h

Authorization |£xpert

-]
Font size |14 | i ‘
-]
-]

v/ 0k X CANCEL
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11.5 Working with connections

11.5.1 Establish a connection with the Communication assistant

el .

Install the Commander support software as described in Installation of Commander.

Connect the device to your PC.

Start the Commander software on your PC.

Click on Communication assistant on the right-hand side of the Commander window and follow

the instructions. During this procedure the communication assistant will search for connected
devices. Upon successful completion, the new connection is added to the connections list (tab

Connections (F8)).
In the Communication section at the right-hand side of the Commander window select Mode

Connection and the previously created connection from the drop-down list.
Click Connect to establish a connection with the MRL-6.1. If the connection was successful a

green icon is displayed at the top-right corner of the Commander window.

To view the settings of the connected device or to read the current measurements, follow the steps

described in Download setup and Record measurements.

11.5.2 Establish a connection manually

s w e

Install the Commander support software as described in Installation of Commander.

Connect the device to your PC.

Start the Commander software on your PC.

Select the required connection in the Connections list of the Connections (F8) tab and click Con-

nect. If the connection was successful a green icon is displayed at the top-right corner of the

Commander window.
If you don't have the required connection available in the Connections list, create a new con-

nection as described in Create a new connection.

To view the settings of the connected device or to read the current measurements, follow the steps

described in Download setup and Record measurements.

11.5.3 Create a new connection

1. Select the Connections (F8) tab in the Commander.
2. Click New connection.

42

In the section Connection settings enter a name of the new connection, e.g. Serial-com1-9600,

and the connection type, e.g. Serial connection.
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4. Enter the required information for the selected connection type.
If your MRL-6.1 is wired to your PC with a RS-232 to USB converter cable, select the port where
the device is connected and select a Baud rate of 115200.

11.6 Working with stations

11.6.1 Create a station with the Communication assistant

In order to manage several data loggers, to connect to a data logger via IP-call and to download data,
stations can be created in the Commander software. To view a list of all stations select the tab

Stations (F7).

Perform the following steps to create a new station with the Communication assistant:

1. Click on Communication assistant in the Commander-window

M\ Commander 1.0.8.2 - [m] X
File Tabs Options Extra Help
— .
B OO Famet
[ -
Commands Mode |Connection ‘
Connection [Ports (3600) -]
File commands = =
Devices | i
: Open fle } Logging [ =]
Save parameter file
Commands (0]
| L Communication assistant \
A1 Connect ]
\ Pecraine ‘
Click ®

Authorization: Normal

2. Inthe pop-up window choose the required connection and click Next.
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Type of connection
With what type of connection you want to communicate?

@ Serial connection
(") Bluetooth

(P call

O Socket connection
O Modem connection
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3. Verify that the MRL-6.1 is connected to your PC and a power supply. Click Next.

Serial connection: Device fully functional?

Make sure that the device is connected and supplied.
Click "Next" to proceed.

[ Back | BN [ Concel |

4. Select Logger (115200 Bd) and click Next.

Serial connection: Device type
With what type of device you want to communicate?

() Logger (115200 Bd) (MRL-6, MRL-7, RQ-30 ADMS)
() Sensor (9600 Bd)  (RQ-30, RG-30, SQ-X, DuoVQ, SPA-2)

Or should a port be checked with changing settings?
O Check port Baud rate, Parity and stop bits

5. Select Scan ports and click Next.
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Serial connection: Connection

Do you want to communicate with an existing or new connection?

Baud rate 115200

Existing connection

O Connection Portd (115200) | =
Mew connection

() Select port 09 |~
@ Scan ports
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6. The Commander now scans all available ports.

Serial connection: Scan device
All available serial ports are sequentially scanned for a device,
When the first device is found, the procedure is stopped.

Scan ports
Port: 11

417

E——) |
e | [ ea ) (IiCEE

7. Adopt the Name provided by the communication assistant. Click Next.

Manual M 45



Serial connection: New connection

A device has been detected with the connecticon.
The connection is created.

Name |Portd (115200} |
Type Serial connection
Port L

Baud rate 115200

| Back | TN | Cancel |
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8. The Commander now scans the selected port for connected devices.

Serial connection: Scan devices

All available devices are scanned,

Scan devices
Scan all devices "0099" in level "1

Devices

0000 41,2

12/13

I 2
[ Back |[ Nex | (IiCancall

9. Adopt the Name of the new station or enter a new name. Click Next.
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‘Communication assistant

Step 1 Step2 Step3 Stepd Step5 Step6 Step7 Step 9
Mew station

Mo matching station has been found.

Changes of the station number are performed on the device as well.
Station ID 05170012

Station number [05170012 |

Name |RQ-ADMS |

Devices [ v 000D MRL-7T |

Do you want to save the station?
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| Back | Yes | Mo |

10. A new station has now been created. Click Finish.

i fnnrlmmicabunmshnt

Step 1 Step2 Step3 Step4 Step5 Step6 Step 7 Step 8 [net)
Station selected

The station has been selected and can now be used.

| Back ||  MNext | [ Finish

11. The newly created station can now be selected in the Communication section of the Com-

mander. Click Connect to activate the connection to your device.

11.6.2 Create a station manually

In order to manage several data loggers, to connect to a data logger via IP-call and to download data,
stations can be created in the Commander software. To view a list of all stations select the tab
Stations (F7).

Perform the following steps to create a new station:

In the tab-menu Stations (F7) click New station.
Under Station settings enter the Station number and Sommer ID. By default both settings are
set to the device’s serial number (visible on the MRL-6.1 housing).

3. Select the Connections used for the station. Multiple selections are possible; the default con-

nection can be selected by ticking the circular field.
4. Depending on the connection type, enter the additional information, e.g. Address for a

Bluetooth connection or IMSI number for an IP call.
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5. Enter the settings for Data management.When data are downloaded from a connected MRL-
6.1 they are stored in an archive-file by default. Each archive-file contains the data of a year or
month, as selected in Archive type. Selection None will save all data in one file.The default loc-
ation for data files is C:\Users\Public\Documents\Sommer\Data\.

6. Save the newly created station with the button Save station.

11.7 Working with measurements
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11.7.1 Poll continuous measurements

Establish a connection to your device as described in Working with connections.
Download the setup of your device as described in Download setup.

Select the Measurement (F3) tab.

In the Commandssection click Start polling measurement.

vk W e

Select the option Polling with measurements. Now, the Commander will trigger measurements
of the MRL-6.1 without any delays between measurements. The results are displayed Meas-
urement values and plotted in the Measurement data graph.

6. To finish polling mode click Stop polling.

M Commander 1.0.8.10 — X
File Tabs Options Extra Help
Parameters (F2) m Data (F4) Profile (F6) Stations (FT) Connections (F8) Terminal (F9)
Informath @O Devi @ Communication (0]
Device 5Q-Xa sQ Mode Connection
Protocal address 0001 : z
Connection | -
Parameter From file - _
File name retour Kunde-Auslieferungsparam | [Saipehec ® Bluctooth device| L]
Serial number 24190325 o : Address [
Setupversion 23803 Code Description Cause Solution et ‘
# 0 Sensoroperates normally e
Software e = Devices 0001 sQ-%a
(o] Start and stop polling Measurement values @ 1ogging (=]
= ID Name Value Unit
Polling commands e
‘ —— . | - 0 -
‘ = = ‘ 1 Level 49 mm I < iz
2 “eboy 1003 /s Last measurement l
Parameter commands 3 Qualiyy GNR) os [
[ Download parameters from device 1| 4 Flow 5143 mA3/h Terrmial
Measurement data commands 5 Bk i mA3
| Clear data ||| 6 Leamedvelocty  1.003 mys
[ Save data ||| 7 Leamed flow 5143 m*3/n -

Spectrum commands

Save spectrum file

Clear spectrums

[
[
| Open spectrum file
|
|
[

Create PDF file

tol‘

48

Measurement data graph

[J — Seif-check )i — Level [mm] O — Velocity [m/s] () — Quality (SNR) — Flow [m*3/h] F

O Leamed velocity [m/s] (] — Learned flow [m*3/hl (] — Opposite direction [%] (] — Supply voltage V] =
»

T T
2020-03-03 10:05:00 2020-03-03 10:10:00

NOTE The polling mode stops automatically after 30 minutes.

M

Authorization: Expert
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11.7.2 Record measurements

vk w N

Establish a connection to your device as described in Working with connections.

Download the setup of your device as described in Download setup.

Select the Measurement (F3) tab.

Make sure that Measurement output is set to Measured values push or Storage values push.

If the connection with your device is active, the data will now be displayed in the measurement
table and updated at the interval specified in the setup. Also, the incoming data strings are dis-
played in the Terminal.

Click Save measurement data in the Commands section to save the recorded measurements.

The data are saved as a *.csv file in the SommerXF format.

11.8 Working with data

11.8.1 View live data

Follow the steps below to view live data acquired from your device:

1.

Establish a direct or remote connection with the MRL-6.1 using the Commander. Use an exist-
ing Commander-connection or -station if available.
In the Parameters (F2) tab download the parameters of the MRL-6.1.
Now, there are two options to view the measurement data:
1. If Measurement output is set to Measured values push or Storage values push, data are
displayed in the Measurement (F3) tab in the specified measurement interval.
2. Open the Measurement (F3) tab and click Start polling measurements. With this option
measurements are triggered in the fastest possible sequence and the results are dis-
played instantly. This measurement mode can be stopped by clicking Stop polling, or it is

finished automatically after 30 minutes.

11.8.2 Collect measurement data

Follow the steps below to collect data with the Commander software:

1.

Establish a direct or remote connection to your Sommer Messtechnik data logger using the
Commander. Use an existing Commander-connection or -station if available.

If no station has been defined for your data logger, create one as described in Create a station
with the Communication assistant.

Open the Data (F4) tab and select your station.
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4.

Click Transfer data manually. In the pop-up window the available data are displayed by the
timestamps on the left and right, which correspond to the oldest and most recent data records.
Move the slider to the time from which data need to be collected and press OK. Depending on
the number of records to be downloaded this may take a few seconds or several minutes.
The downloaded data are stored as csv-files in the default installation path of the
Commandersoftware, generally C:\Users\Public\Documents\Sommer\Data, or in a subfolder as
specified in the station (Archive subfolder in Station settings).

&
Ll NOTE If a station has been defined, data since the last transfer can be

downloaded.

After download is complete, the data are displayed in the graph of the Data (F4) tab. See View

collected data for some features of the graph-tool.

11.8.3 View collected data

Follow the steps below to view collected data with Commander:

1.

Once measurement data have been collected, open the Data (F4) tab and click Open data file

to select the file you want to view. The data are now loaded and displayed in the graph.

Several actions can be used to navigate within the graph:

Select a data window by pressing the right mouse button and spanning a rectangular box.
Select a certain time range by moving the mouse over the time axis with the right mouse but-
ton pressed.

Select a certain value range by moving the mouse over the value axis with the right mouse but-

ton pressed.
View all data by pressing the right mouse button within the graph pane.

0
m NOTE Collected data are stored in the SommerXF format, a semicolon-delim-

ited csv-file, which can be viewed with any text editor or spreadsheet tool.

11.9 Working with setups

11.9.1 Download setup

1.
2.

50

Establish a connection to your device as described in Working with connections.
Select the Parameters (F2) tab in the Commander software.
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3.

In the Commands section click Download parameters from device.

The Commander now downloads the setup currently active on the MRL-6.1. This may take
some time if you are downloading the setup for the first time to your PC. Consecutive down-
loads of a setup with the same version number will be faster as the parameter structure is

already available.

You can now save the setup file by clicking Save parameter file, or edit the settings as described in

Edit setup.

Save the setup on your PC before you make any changes!

11.9.2 Open a setup file

Start the Commander on your PC and connect to your MRL-6.1 either directly with the USB to

RS232 converter cable or the optional Bluetooth connection.
Open the Parameters (F2) tab and click Open parameter file. Select the required file (extension

xmld or .xmla).
Verify the new settings and click Upload all parameters to device. After completion the new set-

tings are active on your data logger.

11.9.3 Edit setup

1. Open the setup file as described in Open a setup file or download it from your device as

described in Download setup.
Adapt the values of the settings in question and press Enter after each. After you have changed

a value, its text box will turn red.

e
ﬂ NOTE If you have entered a value outside the data range of the setting,
it will be forced to the next valid value! The valid range of each setting is

listed in the Parameter definitions.

After you have adapted all required settings save the setup file and/or upload the setup to
your device by clicking Upload modified parameters to device.
Once the setup has been saved or uploaded, the modified red text boxes will turn white again,

indicating that the settings have been saved/applied.
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11.9.4 Upload new setup file

Establish a connection to your device as described in Working with connections.

2. Select the Parameters (F2) tab.
Download the setup currently on the MRL-6.1 as described in Download setup and save it by
clicking Save parameter file. This step is recommended to have the latest setup available for
documentation.

4. Click Open parameter file and select the required setup file (*.xImd) on your PC.

5. Click Upload all parameters to device. This transfers the current setup to the MRL-6.1.

6. To verify the correct upload click Dowanload parameters from device. This will display the
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present setup of the MRL-6.1.

11.10 Update firmware

Connect the MRL-6.1 to your PC with the USB to RS232 converter cable.

Make sure no connection is active in the Commander (no green icon at the top-right corner).
Click on the menu item Extra and select Start Programmer.

Select the firmware file (*.hex) provided by SOMMER Messtechnik. Make sure the file is stored
on your PC and not on a USB or network drive.

Choose the COM-port the data logger is connected to and a Baud-rate of 57'600.

Perform the following three steps in short sequence:

AW N

o n

® (Click Program
® Unpower the data logger
B Wait 3...5 seconds to enable full activation of the bootloader and a correct restart (capa-
citors must be discharged, and if the device had been in sleep mode, this can take some
time)
B Repower the data logger
The firmware currently present on the data logger is now erased and the new one copied to
the data logger. During the update process the pop-up window may show the following mes-

sages:

File Tabs Options Extra Help

B et 10 [t om0 i)

Information | ¥ Programmer ? X

The programmer is not ready; power needs to be on.

|‘W Reading Target Device 1D
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W

File Tabs Options Extra Help.

s O et
| e N
|| cneck difference
o =
Target Device ID ) )
 PIC24FI256GE 110 (D: 01017 Th
a Sofewaretype (10:010040) e programmer is active.
Info: Reading hexile
are type of hex fle and device
[ Upload all parameters ]
Special commands
W )
Information | %9 Programmer S |
Device
Protocoladdf | OM3 [-] [s7a00 [-]

faamctex CAUsers\daman\Deskiop\MRL-6 update\MRL-6 SV_76:00 - FWP. hex
::::::i:i [y [ ehecksifferance
T : The firmware update has finished.

File comman{  |Info: > Address: 14 = OxFFFF
Iinfo: -> Address: 16 = OxFFFF
Info: -> Done.

Info: Got 0 bad character(s)

Info: Got 0 unexpectad answer(s)
info: Got 0 bad or none answer(s)
Info: Everything s fine

Info: Connection closed.

ALL DONE! To ensure booting of the new program, please reset the device

[ Uplload all parameters \”

7. Close the programmer-window as soon as the firmware update has finished.
8. Switch off and repower the data logger again.
9. Open the Parameters (F2) tab.
10. Click Download parameters from device. The download of the new parameter list might take a
few minutes as the parameter structure may need to be downloaded as well. After completion
the new firmware and setup versions will be displayed in the Information section.

11.11 Set the device time

Establish a connection to your device as described in Working with connections.
Download the setup of your device as described in Download setup. The current time of the
device is displayed in the Information section.

3. Click Set device time to synchronize the time of the device.
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12 Communication with the MRL-6.1

12.1 Options

The following options can be used to communicate with the MRL-6.1:

B RS-232 using an USB converter (available as an accessory)
B Bluetooth (MRL-6.1bt and MRL-6.1abt)
® Radio connection

All these options require the Commander software. Alternatively, a terminal editor can used to com-
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municate with the data logger.

12.1.1 RS-232 using an USB converter

Perform the following steps to set up the communication between the MRL-6.1 and your PC:

Install the Commander software on your PC.

2. Connect the provided USB to RS-232 converter to your PC. If required, install the driver of the
USB to RS-232 converter.

3. Start the Commander software.

4. Click on Communication assistant on the right-hand side of the Commander window.

i M Commander 1.0.7.8 - oEN|
File Tabs Options Extra Help

Zle S (78 Measurement (F3) Data (F4) | Stations (FT)  Connections (F8) | Terminal (F9)

| Information @@ Parameters Communication ®
Commands [ Mode [Connection -

Connection |IP Call (MDS) -

Devieee [ |W

[ Open parameter file ] Logging [ | [mylog.tet [=]
[ Save parameter file ]

File commands

Commands @

Device commands

Set up device

Schema Index File

Special commands

Authorization: Administrator
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5. Select Serial Connection and press Next.

iz il Step 2 Ste
Type of connection
With what type of connection you want to communicate?
@ Serial connection

() Bluetooth

1P call

O Socket connection

O Modem connection

[ fock | IEETENNN (“Goncel
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6. Make sure the MRL-6.1 is powered either by internal or external batteries and press Next.

Serial connection: Device fully functional?

Make sure that the device is connected and supplied.
Click "Next® to proceed.

[Bock | EETEINN [ Concel |

7. Select Logger (115200 Bd) and press Next.

step 1 Step 2 BERT :
Serial connection: Device type
With what type of device you want to communicate?

(¥) Logger (115200 Bd) (MRL-6, MRL-7, RQ-30 ADMS)
() Sensor (9600 Bd)  (RQ-30, RG-30, SQ-¥, DuoVQ, SPA-2)

Or should a port be checked with changing settings?
O Check port Baud rate, Parity and stop bits

[Bock | IS [ Concel |

8. Either tick Connection and select a previously configured connection, or tick Select port and
select the COM port that was assigned to the USB/RS-232 converter; then click Next.
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Step1 Step2 Step 3 [ERDY Step5 Step Step7 Step® Step9.
Serial connection: Connection

Do you want to communicate with an existing or new connection?

Baud rate 115200

Existing connection

{_) Connection |Port31 (115200 | d

o
New connection

@ Select port [31 (USB) |~

I_J) Scan ports

| Back || Next || Cancel |
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If more than one COM ports are listed and you are not sure which one to select, open the Win-

dows Device Manager (press Windos-key and type device manager) and expand the menu
Ports (COM & LPT). By unplugging and re-plugging your USB/RS-232 converter you can identify
the number of the desired port.

9. Select New connection and click Next.

Step1 Step2 Step3 Step4 Step 5 RN Step 7 Step 8 Stepd Step 10
Serial connection: Connection present

An identical connection is already present.

'l':i' Existing connection |Por13'| (115200} | = |

@ New connection

| Back || Net || Cancel |

10. Assign a name to the connection and click Next. The software now searches for connected
devices. This procedure can take several seconds.

Step1 Step2 Step3 Stepd Step5 Step 6 NN Step 8 Stepd Step 10
Serial connection: Mew connection

A device has been detected with the connection.
The connection is created.

Name @Data!_oaaea

Type Serial connection
Port 31
Baud rate 115200

| Back || Net || Cancel |

11. Select if you want to create a new station. If yes, assign an appropriate name. If a station
already exists, it will be recognized and automatically selected.
12. Click Finish. Upon completion, the newly created connection is displayed in the Communication

section of the Commander.

56 M Manual



Communication assistant
Step 1 Step2 Step3 Stepd Step3 Step6 Step7 Step8 Step 9 Fnald
Connection selected

No station has been created,
The connection has been selected and can now be used.

(T8ac™ [ nec | EEZENE

13. Click Connect to open the connection with the data logger. If the connection was successful a

green icon is displayed at the top-right corner of the Commander window.

ter file

Device commands

Download parameters from device

Set up device

Schema Index File

Special commands

M Commander 1.0.7.8 & L=l

File Tabs Options Extra Help

Y Measurement (F3) Data (F4) | Stations (F7) Gonnections (F8) | Terminal (ro)

Information @@ Parameters Communication ®

Device MRL-7 MRL7 Mode |Connection -

Protacol address 0000 0000 Connection | MyDatalogger -

Parameter Nt synchronized i NG w

Serial number 02180152 i e
i Logging mylog.txt =]

Setup version  3.02.00 -

—

File commands

| Open parameter file ]

[ Save parai ]

_t2|Faa3;
#800080k_to|A943;
#A80800k_ts|B543;

4| | »

| Authorization: Administrator

All configured connections can be viewed under the tab Connections (F8).

Alternatively, a connection can be configured manually; please consult the Commander manual

for detailed instructions.

12.1.2 Bluetooth (MRL-6.1bt and MRL-6.1abt)

Perform the following steps to set up the communication between the MRL-6.1 and your PC:

Install the Commander software on your PC.

Start the Commander software.
Make sure the MRL-6.1 is powered

P ww N

Manual M

Make sure your PC has an internal Bluetooth or a Bluetooth dongle is connected.
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5. On the MRL-6.1 press the button DATA BT until the message hold for BT andthen wait-

ing for BT no access isdisplayed.

6. Click on Communication assistant on the right-hand side of the Commander window.

File commands

| Open parameter file |

[ Save parameter file |

Device commands

| Download parameters from device |

B

[ Schema Index Fie |

Special commands

il Commander 1.0.7.8 - O e
File Tabs Options Extra Help

P ) [ )

||nfmmﬁon ©F Parameters Communication ®
Commands Mode |connection v

Connection [IP Call (MDS) -

Devices [ ]

Logging [ | [mylog.tet [=]

Commands ®
| Communication assistant |
| Connect ]
[ Disconne |
| Reset devices |
Terminal (0]

Authorization: Administrator

7. Select Bluetooth and press Next.

Communication assistant
Step 2 Step3 Step4 Step 5 Step6 Step 7
Type of connection

With what type of connection you want to communicate?

| _ Serial connection
() Bluetooth

) Ipcall

_' Socket connection

) Modem connection

| Back | | MNext | |

Cancel

8. Select the device you want to connect to and click Next. The Bluetooth ID of your data logger is

58

printed on a sticker on the housing. The software now searches for devices connected to your

data logger. This may take a few seconds.
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Step1 Step2 Step3 Y Step 5 Step6 Step7
Bluetooth: Select Bluetooth device

With which Bluetooth device you want to communicate?
Devices IF-BT485-2859
IF-BT485-1C0D
IF-BT485-C5C2
||IF-BT485-C5C3
[MRL7-0CEA
\Johannes Fritsches Maus
153
m151
|K10000 Pro
Wi Phone
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| Back || Next |[[ Cancel |

The Bluetooth ID is also displayed in the list returned by the special
function Device status.

9. Select if you want to create a new station. If yes, assign an appropriate name. If a station
already exists, it will be recognized and automatically selected.
10. Click Finish. Upon completion, the newly created connection is displayed in the Communication
section of the Commander.

Step1 Step2 Step3 Step4 Step3 Step 6 EERA
Connection selected

Mo station has been created.
The connection has been selected and can now be used.

e [ nec | EZENE

11. Click Connect to open the connection with the data logger. If the connection was successful a

green icon is displayed at the top-right corner of the Commander window.
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M Commander 1.0.7.8 & L=l

O Measurement (F3) Data (F4) | Stations (FT) Connections (F8) [ Terminal (F9)
Information @@ Parameters | Communication ®
Device MRL-7 MRLT Mode |Connection -
Protacol address 0000 ) 0000 Connection | Bluetooth -]
Farmctes e syncheongzed Bluetooth device [MRL-7-0CEA L
Serial number 02130152 it S W
Setup version 302,00 ; — o
- Logging ] [mylog.txt [=]
Software version 2.01.00 el 2 =

Commands

File commands

#A80860K* 0:4.52r6@ T:0
#A00000K_hi|7CFE;
@ N:9218015 ®840 P:3
2 1:08000000 H:BxBC13 R

| »

| Authorization: Administrator

All configured connections can be viewed under the tab Connections (F8).
Alternatively, a connection can be configured manually; please consult the Commander manual
for detailed instructions.

12.1.3 Radio connection

To enable radio communication, the COM interface of the MRL-6.1 must first be enabled to connect
with a Sommer Messtechnik radio device. This is done by setting the following parameters in the Port
sub-menu of the COM menu:

Parameter Setting

Baud rate 19200
Flow control DFM-RC for Sommer Messtechnik DFM point-to-point radios

DFM-TM for Sommer Messtechnik DFM Tiny mesh radios

Follow the steps below to connect to a radio-enabled MRL-6.1:
1. Make sure the MRL-6.1 and the radio devices are connected properly. See the DFM manual for
details.

Start the Commander software.
Click on Communication assistant on the right-hand side of the Commander window.
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M Commander 1.0.7.8 & L=l

R 0] Measurement (F2) Data (F4) | Stations (FT) Connections (F8) | Terminal (F9)
||nﬁ-ina|im @@ Parameters Communication (O]
E— Mode  |Connection -
Connection |IP Call (MDS) -
File commands =
. Devies | W
———Opsnparameterfle | logging [ [myjoats B
[ Save parameter file | L
Device commands jamny ®

from device |

[ Schema Index File |

Special commands
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Authorization: Administrator

4. Select Radio connection and click NEXT.

Communication assistant

Step 2 Step 3 Step4 Step 5

Type of connection

With what type of connection you want to communicate?

'-d_\"'l " "
{_} Serial connection

P
() Bluetooth

(1P call

-l:_::- Socket connection
0 Radio connection

i => Next X CANCEL

5. Select New connection and click NEXT.

Manual M 61



Communicabion assistant

Step 1 Step 3 Step 4 Step 5 Step 6
Radio connection: Connection

Do you want to communicate with an existing or new connection?

Existing connection
O Connection Radio10 (19200)
New connection

0 Mew connection

& sack = noa X cance
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6. Select the COM Port of the connected radio device, set Baud rate to 19200 and enter a Name
of the connection. Click NEXT to continue.

Communication assistant

Step 1 Step 2 Step 4 Step 5 Step 6
Radio connection: New connection

A new connection is created,

Name |Radio3 (19200) |
Type Radio connection

Port |05 (use) -
Baud rate | 19200 -

& sack = neoa X cance

7. The Commander is now searching for the MRL-6.1. This may take several seconds. After the

communication assistant has completed the search, enter a station Name and click Yes.
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Communication assistant

Step 1 Step 2 Step 3 Step 5

New station

Mo matching station has been found.

Changes of the station number are performed on the device as well.
Station ID 00000000

Station number |00000000 |

Name |Su:-mmer Koblach |

Devices |0000 MRL-7 |

Do you want to save the station?

& sack  vis X no

8. Click Finish. Upon completion, the newly created station is displayed in the Communication sec-

tion of the Commander.

Communication assistant

Step 1 Step2 Step3 Step 4
Station selected

The station has been selected and can now be used,

& Back = NEXT &/ FINISH

9. Now you can click Connect and view the data transmitted by the MRL-6.1 in the terminal, or
download the setup of the MRL-6.1 by clicking Download parameters from device in the tab

Parameters (F2). To view the data see section View live data.

12.2 Communication protocols

The MRL-6.1 provides the following communication protocols:

B RS-232 communication (Sommer bus protocol)
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12.2.1 Data output

The MRL-6.1 includes a RS-232 interface for communication and data output. The measurement val-
ues returned over this port are arranged in a fixed sequence and are identified by the index in Meas-

urement table.

Output values

The returned measurement data are indexed according to the entries in the Measurement table. The

output format is selected in Protocol type.

1 Variable 012
2 Variable 022
3 Variable 032
97 Variable 972
98 Variable 982
99 Variable 992

aAccording to the acquired variables

e
m NOTE The variables listed above can also be configured as auxiliary variables.
These are configured in the same way as regular variables but are not stored in

the loggers memory. See Aux measurements, max. number for details.

Table 1 Output values

Exception values

Measurement data may be returned with the following exception values:
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99999998 Initial value: No measurement has been performed yet.
99999997 Conversion error: Caused by a technical problem.
9999999¢ Positive overflow

-9999999 Negative overflow

Table 2 Exception values

12.2.2 RS-232 communication

Configuration

The MRL-6.1 has serial RS-232 communication enabled by default. If the device is integrated into a
data network or connected to a stand-alone data acquisition system, the parameters listed in COM
may need to be adapted.

System key and device number

The system key and device number are used to identify a MRL-6.1 in a bus system. This is essential if

multiple devices ( MRL-6.1 and sensors) are operated within the same system.

System key
The system key separates different conceptual bus systems. This may be necessary if the
remote radio coverage of two measurement systems overlap. In wired setups, the system key
should be set to 00.

Device number
The device number is a unique number that identifies a device in a bus system.

ATTENTION Do not use a device number twice in your bus system!

Otherwise communication will fail!

Measurement output

The serial data output can be triggered in the following ways:
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o Jorin —Jomermon

1 Just per com- The output is only requested by commands via the RS-485 or SDI-12
mand interface.

2 Measured values  Data are returned automatically after each measurement. interval.
push

3 Storage values Data are returned automatically after they have been written to the
push data logger memory.

Operation modes
The MRL-6.1 supports different modes to acquire data from various digital sensors.
Waking-up a connected data logger

The MRL-6.1 supports wake-up of a connected data logger that is in standby mode. Generally, this
feature is only used in pushing mode and can be set under Wake-up sequence.

Sync sequence

The sync sequence is the string UU~?~? and is sent directly before a command. It is used to syn-

chronize the receiving UART.
Prefix

The prefix is an arbitrary character; the MRL-6.1 uses a blank. This character is sent prior to any com-
munication. Then the time of the Prefix holdback is waited and the command is sent afterwards.

With this procedure the receiving device has time to wake-up.
Output protocols
For data output via RS-232 different protocols are available, which can be selected under Protocol

type.

Data output options

Data are returned in two different formats, selectable in Protocol type:

B Sommer bus protocol (SBP)
B Standard protocol
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Sommer bus protocol (SBP)
The data string of the Sommer protocol has the following format:

EXAMPLE #M0001GOlseO1l 1461102 1539103 25.25]04
013883;

A data string contains max. 8 values and is max. 105 characters long.
Header

The header (#M0001G00se) identifies the data by system key, device number and string number.

o e

Start character

Identifier M M identifies an output string

System key dd

Device number dd

Command ID G G defines an output string with string number
String number dd 01 Output values

dd increments until all values are returned

Command se se identifies automatically sent values

Table 3 Header of the Sommer protocol

Measurement value

A measurement value (02 1539]) has a length of 8 digits and is returned together with its
index. If the measurement value is a floating point number, one digit is reserved for the decimal char-
acter. Values are returned right-aligned, so blanks may occur between index and value.

I S

Index dd 2 numbers
Value XXXXXKXKXK 8 character right-aligned
Separator |
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Table 4 Values in Sommer protocol

End sequence

The data string is terminated with a CRC-16 in hex format (3883) followed by an end character and
<CR><LF>. The CRC-16 is described in Sommer CRC-16.

R S T

CRC-16 Hhhh 4-digit hex number
End character ;
Control characters <CR><LEF> Carriage return and Line feed

Table 5 End sequence of the Sommer protocol

Example Sommer protocol

Output values

The acquired data are returned as in the following example:

EXAMPLE #MO001G 0lseO1 1461102 1539103
25.25]04 0]13883;

<

#M0001GO1lse Header with system key 00, device number 01 and string number 01
01 1461 Level
02 1539 Distance

03 25.25| Temperature

Status

Closing sequence

Table 6 Output values in Sommer protocol
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Standard protocol

The data string of the Standard protocol has the following format:

I V EXAMPLE M 0001 1461 1359 25.38 0

Header

The header (M_0001) identifies the data by system key and device number.

R N

Identifier X M Measurement values

System key Dd

Device number Dd
Table 7 Header of the Standard protocol

Measurement values

Measurement values are returned in sequence and are separated by a blank. A measurement value
has a length of 8 digits. If the measurement value is a decimal number, one digit is reserved for the
decimal character. Values are returned right-aligned, so additional blanks may be returned between

values.

e Jrama———Josamer
Separator [blank] blank

Value XXXXKXKKXX 8 character right-aligned

Table 8 Values in Standard protocol

e
m NOTE With the standard protocol the data strings can be very long. In contrast,

the strings of the Sommer protocol are max. 105 characters long.

End sequence

The data string is terminated with <CR><LF>.
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Example Standard protocol

Output values

The acquired data are returned as in the following example:

I V EXAMPLE M 0001 1461 1359 25.38 0

M 0001 Header with identifier for measurement values
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1461 Level

1359 Distance
25.38 Temperature

Status

Table 9 Output values in Standard protocol

Serial commands

Command structure

The structure of serial commands and answers is described in the following table:
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Start character #

Identifier X W  Write: MRL-6.1 returns a confirmation on receipt.
This command type demands a closing sequence with
a valid CRC-16.

S Silent: MRL-6.1 does not acknowledge the receipt
of the command. This command type demands no
closing sequence and therefore no CRC-16.

R Read: MRL-6.1 returns the requested meas-
urement value or parameter. This command type
demands a closing sequence with a valid CRC-16.

T Temporary: Write a volatile, temporary setting
and receive a confirmation.

A Answer: Answer of device to read or write com-

mand.
System key dd
Device number dd
Command XXX See table in section Commands.
Separator |
CRC-16 hhhh 4-digit hex number
End character ;

Table 10 Structure of Sommer bus commands and answers

Commands

The following commands can be used with the MRL-6.1:

Spt Return measurement values
XX Read a parameter with identifier XX
XX=xxxX Write a parameter with identifier XX and the value xxx

Table 11 List of Sommer bus commands

Read a parameter value

Read measurement interval (in the example below the menu item B):
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I V EXAMPLE #RO001B|228E; Answer: #A0001B=300|F8B3;

Request a complete data string

The command $pt requests a data string as in the following example:

V EXAMPLE

Option 1

#W0001Spt|7D19; Answer: #A00010k$pt | 8C35;
Option 2

#S0001Spt | Answer: none

The measurement data string is returned as soon as the MRL-6.1 has processed the command.

N
ﬂ NOTE If Measurement output is set to Measured values push, the data strings

are returned automatically after the measurements have been completed.

Request a single measurement value

The reading command R together with the index of the requested measurement returns a single
measurement value. In the following example the measurement value with index 01 (in this example

a water level) is requested:

EXAMPLE
#R0001_010cv|EA62;

Answer: #A000lok 010cvl4e6l |07EB;

Sommer CRC-16

The CRC-16 (cyclic redundancy check) used in data transmission of Sommer devices is based on the
ZMODEM protocol. When data are exchanged between two devices the receiving device calculates
the CRC-value. This value is compared to the CRC value sent by the other device to check if the data
were transmitted correctly. Please refer to technical literature or contact Sommer for calculation of
CRC-16 values.

You can here calculate the CRC of a command online .

If you need to compute CRCs automatically, you can implement the following procedure in your data
logger or controller software.
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The CRC-16 is calculated character by character. The start value for the initial CRC-16 calculation is

always 0.

The following procedure returns the CRC-16 of a single character:

bytel = CRC-16 right shift by 8 bits upper byte disappears

uintl = ¢ new character, upper byte =0
uint2 = CRC-16 left shift by 8 bits lower byte =0

uint3 = crclotab[bytel] Table value from the CRC-16 table
Crcl6 = uint3 (excl. or) uint2 (excl. or) uintl
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Computation CRC-16 in C/C++

1| crclé = crclétab[(unsigned char)(crc16>>8)] ~ (crcl6<<8) ~ (unsigned int)(c);

The crclo6tab arrayis listed in CRC-16 array.

V EXAMPLE

Command to request measurement data #W0001Spt | 7D19;

The first character is #, the last |. The CRC-16 of the command is 7D19 and its
end characteriis ;.

The CRC-16 is calculated sequentially with the start value 0 for the initial CRC-
16 calculation:

Position String CRC-16
Start 0000
0 # 0023
1 #W 2357
2 #WO 4331
3 #W0O0 4997
4 #WO00O0 4EDD
5 #W0001 743B
6 #W0001$s 0537
7 #W0001Sp 67D5
8 #WO0001spt C935
G #WO0001Spt | 7D19
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13 Configuration of the MRL-6.1

The MRL-6.1 can be configured with one of the following tools:

B Configuration with Commander support software
B Configuration with a terminal program

13.1 Configuration with Commander support software

Follow the steps below to modify the configuration parameters of the MRL-6.1:
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1. Establish a connection between your PC and the MRL-6.1.
2. Select the tab Parameters (F2) and click Download parameters from device. The complete para-

meter list is transferred from the sensor to your PC and displayed in the Parameter window.

M Commander 1.0.82 - O X
File Tabs Options Extra Help

lie o1 H (4 | Measurement (F3)  Data (F4) | Stations (F7)  Connections (F8)

¢ & o
|  First select g Mode |Connection M
Com L
Connection [Port3 (2600) -]
File commands = T
Devices [ :
; Open parameter file : logging [ [=]
Save parameter file ——
Device commands Sommands ©
| Communication assistant
| Connect

]
]
[ Disconnect |
Second, download e ®
parameters

Authorization: Normal

&
ﬂ NOTE The first download of the parameter list may take a few minutes.
After that the device is known to the PC and consecutive downloads are

much faster.
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gy B T el [ Connection: Port5 (9600)
! Senal: Port 05, 9600 Bd
RN Measurement (F3) Data (F4) | Stations (F) Connections (F8) Device: 0001 RQ-30

I
|
|| Information ©@ Parameters Communication ®
Device RQ-30 RQ-30 Mode | =
Protocol address 0001 0001 Connection |
Parameter Not synchronized - |
Devices
Serial number 45151821 L . ) I
oggin |
Setup version 233.01 i
Software version 27101 Commands
| [ it

File commands

Download schema
Get parameter list

o

_ exP1F8 ZEI

23/39 ! @xel 2x@23C ZEJ

Waiting time: 3/20 5 ! 8x @xBa64 ZEK

B exeees ZEL

! @861 ZEN

8 exFE37 ZF

@x@1B4 ZFA

ZFB

ZFC

ZFD

IFE

ZFF

ZFG

ZFH

@xdC @xFF25 ZFI

@xdC @xFFD2 ZFJ

8 888 @xFE35 ZG
exF9 exe220
ex17 @xe1D8

@BC AxFF27 ZGC

ex8C exFFF1 ZGD

9x17 @xelB@ ZIGE

Bl exFF22 7GF

ex8C exFFFe ZGG

8 @x@e exFE36 ZH

v I L | O )

F!
Q@
-
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Parameters are
downloaded from
device

Cancel

‘ Autherization: Normal

3. Save the parameter file to your PC by clicking Save parameter file. This step is recommended to

track any configuration changes.

M

pucamete 2 [PSTS——— |

8524
b=@.8788 | F12b=0.8874

Save parameter file

Information @ @ Parameters Communication |

Device RQ-30 RQ-20 Mode ‘Cunnectlon
|| Protocoladdress 0004 0001 Connection |Port5 (9600)
|| Paramet: Synchronized ;
[[;=eme=e il : Devices  |0001 RQ-20
|| Serial number 45151821 Main menu y = povs

; : Logging [ [=]
|| Setup version  2.33.01 A Measurement trigger interval [ -] L —
: Software version 27101 B Measurement interval 25 sec Commands ®
|| Commands C AUX | Communication assistant |
| D Level
|| File commands £vel (W) l
I E Velocity [v) |
| [ Open file |
F Discharge table (Q)

i : @
| ~~-DIG-OUT limit monitor (LM) =
|

|

|

|

| Upload all parametersTo
RQ and 5Q commands
| Set up radar device | 1 2 .0870 | Fa8d=8.

| .8139|F12
1 .8206 .8252|F16

| Autharization: Normal
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4. Adapt the parameters required for your application. Changed values are displayed with a pink

|_Download

from device |

A Language/Sprache

|english/englisch | = |

| Upload all parameters to device

B Decimal character

[dot

| Set up device

| Schema Index Fil)

‘ Uéirade from Par@
RQ and 5Q c

Ness

0

Upload modified

oo

parameters

o

|~]

jon

0

mh2

Advanced settings

Tech. AUX

Tech. level (W)

Tech. velocity (1)

RS485

G
H

1

J

K RS485 protocol
L

M

Units and decimals

Special functions

background.
i
) M\ Commander 1082 e o
1
Q_:l File Tabs Options Extra Help
S ST (7)) Measurement (F2) Data (F4) | Stations (F7)  Connections (F8) | Terminal (F9)
(J) Information [GION Pa s Communication [©]
< g |
+~ Device RQ-30 Mode ‘Cunnectlon = |
Y
o el e ] 0001 Connection |Port5 (9500) |
Parameter Changed locally )
> Devices  |0001 RQ-30 Ll
S Serial number 45151821 Main menu i ‘W 5
= Setupversion 23301 A e L nterval [~] {roasng L 18
© Software version 2.71.01 B Wit 60 - ||| commands ®
UDD Commands C AX N | Communication assistant |
AY
= File commands Dillevelt) [ | |
c - - E Velocity {v) Modified parameter has pink | J
o | Open file |
O ‘ —— | F Discharge table (Q) background | ]
0 R A e |
B G DIG-OUT limit monitor (LM) \ ®
™M Device commands
— H Technics =

| Authorization: Administrator

5. Send the modifications to the MRL-6.1 by clicking Upload modified parameters to device. Upon

successful upload the pink backgrounds disappear again.

13.2 Configuration with a terminal program

The Commander software ships with an integrated terminal program. However, communication with

the MRL-6.1 can be performed with any terminal program.

Follow the steps below to modify the configuration parameters of the MRL-6.1:

1. Establish a connection between your PC and the MRL-6.1.

2. In the terminal window enter three question marks (22 ?) in quick succession. The main para-

meter menu is displayed in response.
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M Commander 1.0.82 - o X
File Tabs Options Extra Hel
L2 Connection: Port5 (9600)

SO . s 0 BTRA
| Information (© @ Parameters Communication

il <

Mod
Commands et

Connection P
File commands

[ Open file ]

\ Save parameter file |

Devices
Logging [/

____@ ) )

Commands

Device commands

=

Fa
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Measurement trigger ------------ i
Measurement interval -----------

monitor (LM)

Technics
Special functions

Choice (X for exit): |

4] | 3

| Authorization: Administrator

[,

NOTE As an unwanted switching into the menu mode must be avoided
the timing of the three question marks 2?2 is very restrictive and must
never be finished with Return/Enter. This is especially important for com-
mand line tools, which automatically send a closing "Carriage return”.
Before and after sending 2?2 no communication must occur for 1

second.

3. Read or modify the required parameters: The menu items can be selected by entering the let-
ter assigned to each item. Upon selection a submenu is opened or the selected parameter is
displayed with its unit. Changes to values are confirmed with Return/Enter or discarded with
Esc. Menus are closed with X or Esc. After closing the main menu with X the device performs

an initialization.
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M Commander 1.08.2
File Tabs Options Exira Help

a2 Y

e ] X

Connection: Part5 (9600)
Serial: Port 05, 9600 Bd

|.|nfmn-ﬁun (© @ Parameters

Commands

File commands

Device commands

| Download from device |

\UD load modified parameters to :\sxl:a|

[ Upload all parameters to device |

In this example the measurement interval is
changed to 60 seconds.
To do so, enter the letter "b" and then 60.

Communication (O]
Mode Co | =
Connection | Po | =
Devices | [H]
Logging [ 8
Commands ®
[ |
[ |
[ |
[ |
@

Measurement trigger -- -- interval
Measurement interval - -- 25 sec
AUX

Level (W)

Velocity (v}

Discharge table (Q)

DIG-OUT limit monitor (LM)

Technics

Special functions

HIGTmMoM®®

Choice (X for exit): b

adjustment of "B Measurement interval”
ETIETIIRTITTIT IR I TIIIIT IR TATIIIE

enter a whole number between @ and 18008!)
a )

Esc™ to can
RETURN" to

justment done!

=|<| | »

| Authorization: Administrator

13.3 Configuration errors

13.3.1 Conflict messages

During configuration with the Commander software, the MRL-6.1 may return conflict messages after

one or more parameters have been changed and uploaded to the device. An example is shown in Fig-

ure 8.

Messages from device:

Triggered by parameter:
- JCCFDn Switches X271 (switched)

V' 0K

- PLEASE MOTE: Parameter conflict (view manual)! {0001)

Figure 8 Example of a conflict message
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The pop-up window lists the parameters and their indices which have triggered the warning. See

Parameter conflicts for details.

ATTENTION If a conflict occurs, invalid settings are replaced automatically with
valid values. Verify the values of the conflicting parameters and adapt them if
needed!

13.3.2 Parameter conflicts

A parameter conflict message as listed below is returned if the value of a parameter conflicts with
another parameter setting.

Measurement channel nr. in Overview If the value of Measurement channel nr. is higher than
(MRL-6.1a and MRL-6.1abt only) Measurements, max. number, Measurement channel nr.
is set to Measurements, max. number.

Measurement channel nr. in Digital If the value of Measurement channel nr. is higher than
outputs (MRL-6.1a and MRL-6.1abt Measurements, max. number, Measurement channel nr.
only) is set to Measurements, max. number.

Table 12 Parameter conflict messages

13.3.3 Setup conflicts

A setup conflict message as listed below is returned if a modified setup with conflicting parameters is
loaded onto the MRL-6.1.

0001 Measurement Interval If the interval is shorter than the sum of all
individual measurement times, it is set to
this sum. This internally calculated sum
depends on the number and type of meas-
urements, and the settings of Warm-up
time, ADC - conv. Rate, ADC filter and oth-
ers.

Table 13 Setup conflict messages
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13.4 What do | need to configure?

When first setting-up a MRL-6.1 at a measurement site, the parameters described below may need to

be adapted.

13.4.1 General settings

Station ID
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By default, the station ID is set to the MRL-6.1 serial number. Adjust to your requirements if

needed.

Station name

The name of the Station (max. 32 characters long).
Language/Sprache

The menu language.
Decimal character

The character used as decimal separator in the values of the settings, in serial data strings and

in .csv files.
Measurement Interval

The MRL-6.1 can perform analog, impulse counter and digital measurements at an interval
between 2 sand 12 h.

Storage interval

Measurement data can be stored at a primary interval between 10 s and 12 h, specified in Stor-
age interval , or a secondary interval between 1 s and 12 h, specified in Storage interval asyn-
chronous. By default, all variables specified in the measurement table are stored in the
primary interval. An exception are counter variables, manual entries and some system vari-
ables which are stored by default in the secondary interval. By adding the command SY or AS
to the field S-ADD of the measurement table, a variable can be forced to be stored in the

primary or secondary interval.

In the Function field of the measurement table you can specify whether the last measurement

value or an aggregated value, e.g. mean, shall be stored.

13.4.2 Measurement table

The data acquired by the MRL-6.1 are configured in the measurement table. The screenshot below

shows an example of a measurement table for an automatic weather station equipped with a
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combined temperature/humidity sensor, wind speed/direction sensor and a tipping bucket rain

gauge.

Function Identifier Unit Decimals Scale  Offset S-TYP S-NUM 5-MEA S-ADD
01 [actual | ~ |[Air temperature| [«¢  [[2 | ~|[100 |[40 ||Adjustment| st | an | -] \An1 - |
02 [actual | v |[Rethumidity [[% [t [ ~[[100 |0 | [Acjustment| et an |~ | lan2 -]
03 [Meanval | v ||Windspeed |[ms ||z | ~|[ooss |[o | [Adiusiment] [Tt jwino | ~ | speed ||| |
04 [Maximum| v | |Windspeed  |[ms | |2 | ~|[ooss |[o | [Adjustment] [Test ] jwinp | - | speed ||| |
05 |Meanval | ~ | [Wind direction [[=  [[1 [~ |[10 |0 |[M;mew| |Te.§t | [wino | ~| birect. [ ~|[ |
06 |.t’-‘«ctua| ¥ | |Precipitatic>r1 | |mmfh| |T = | |6,D | |D | I ustment| |Test | |CUUNT = | |Counter e | | |
07 [sum v ||precip.daiy  |[mm |1 [~|[10 ||o || j‘ "j Test | [count| ~ | |Counter 1] = |[sv |
08 [Actual | v|[Batteryvoitage [[v |1 [~|[10 |0 |[A€ o [svs | =|l0 [y [~][ ]

Please refer to Measurement table for a detailed description of the fields and their options. The con-
figuration of different sensor types is described in Section Data acquisition examples.

>
4 NOTE

Summed values

Summing up a measurement value eventually leads to data overflow. The table

below shows the maximum of summed variables.

Summarized value m Max./min. value

Positive integer 99 999 999

Negative integer 7 -9 999 999

Positive floating point 7 999 999.9 /99 999.99 /9 999.999 / ...
Negative floating point 6 -99999.9 /-9999.99 /-999.999 / ...

13.4.3 Analog inputs

The signal type of up to eight analog input terminals can be set. The terminals are then referenced in
S-TYP of the Measurement table. In the sub-menu Sensor supply the required supply voltages can be

selected.

13.4.4 Analog output settings (MRL-6.1a and MRL-6.1abt only)

Up to four variables listed in Measurement table can be allocated to the analog outputs by specifying

their index in Measurement channel nr. of Overview (MRL-6.1a and MRL-6.1abt only).
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The value corresponding to 4 mA is set in 4 mA value and the value range corresponding to 4 ... 20

mA is specified in 4-20 mA span.

EXAMPLE A water level sensor with an SDI-12 output is connected to the MRL-
6.1a. It measures the level between 0 and 500 cm. This translates to a 4 mA
value of 0 and a 4-20 mA span of 500 cm.

13.4.5 Digital output settings (MRL-6.1a and MRL-6.1abt only)

Up to six variables listed in Measurement table can be allocated to the digital outputs by specifying
their index in Measurement channel nr. of Digital outputs (MRL-6.1a and MRL-6.1abt only). Each out-
put can be configured to either indicate the status of a variable, or return the value of the variable as

pulses. The following examples illustrate these two options.

V EXAMPLE

A water level sensor with an SDI-12 output is connected to the MRL-6.1a. If the
water level exceeds 3.5 m, it shall switch the digital output DIG-OUT 3 to its

high state to trigger an alarm.

For this task the Output status of Digital outputs (MRL-6.1a and MRL-6.1abt
only) is set to Limit monitor, Limit type to above and Limit value to 3.5.

V EXAMPLE

A digital flow meter that measures the discharge of a water irrigation channel is
connected to the MRL-6.1a. The total discharge shall be displayed by an analog
water meter.

For this task the Output status of Digital outputs (MRL-6.1a and MRL-6.1abt
only) is set to Impulse output and min. impulse width to, e.g., 2700 ms.

The min. impulse width depends on the discharge volume and the response-

speed of the water meter.

13.4.6 Totalizer reset options

Precipitation and discharge measurements, among others, require a totalizer function. For example,

in water management it is common to report water discharge as daily totals.

To configure a summed variable with a daily reset, the Function field in the measurement table has
to be set to sum and the Sum, reset time has to be set to the required time.
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13.4.7 Device clock

The clock of the MRL-6.1 requires regular synchronization. After connection with the Commander

software, the time can be set by clicking Set device time in the Parameters (F2) tab.
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14 Data acquisition examples

As listed in What can | do with it? the MRL-6.1 accepts a wide range of sensor inputs. In this section

the data acquisition of the most common sensor types is described.

See Sensor connections for a complete list of sensor connections.

14.1 Power considerations

(%)
Q
o
(S
(L]
x
Q)
c
o
=
D
>
o
(9}
©
©
S
©
[a)
<
i

The MRL-6.1 provides analog sensor supplies of 500 mA at 5V, 12/14 V and at SW2 each, totaling 1.5
A at 12 V supply voltage.

&
m NOTE Some digital sensors may require a supply current >500 mA. If such
sensors are connected to the MRL-6.1, they need to be powered by an external

power supply with a sufficient source current.

14.2 Analog measurements

With the MRL-6.1 the following signal types can be measured:

I T

1 Voltage 2.5V Single ended voltage input 0 ... 2.5V

2 Diff volt. 2.5V Differential voltage input 0 ... 2.5V

3 Diff volt. 1.25 V Differential voltage input 0 ... 1.25 V

4 Diff volt. 0.311 V Differential voltage input 0 ... 0.311 V

5 Diff volt. 0.032 V Differential voltage input 0 ... 0.032 V

6 R meas < 100k Measures a resistance <100 kQ

7 R meas < 3k Measures a resistance <3 kQ

8 R meas < 300 Measures a resistance <300 Q

9 4...20 mA Current input 4 ... 20 mA

10 PT1000 Measures the temperature of a PT1000 temperature sensor
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I e

11 NTC (2k2) Measures the temperature of a 2k2 NTC-thermistor
12 AD592 Measures the temperature of an AD592 temperature sensor
13 PT100 Measures the temperature of a PT100 temperature sensor

The signals received from a sensor are wired in the MRL-6.1 as illustrated in Figure 9.

Single-ended voltage Two-wire current 4 ... 20 mA
\Y
Sensor MRL Sensor SUPPY MRL
V high (AN) V high (AN)
(\l/) AGND (\l/)
I I
1 J_— —
Differential voltage Resistance
Reference
Sensor MRL Sensor _T MRL
— V high (VH)
V high (VH <2.8 V)
V low (VL)
Vlow VL >0.3 V) Curront
AGND
i <

Figure 9 Internal wiring of analog MRL-6.1 inputs

14.2.1 Principals

The illustration below shows a sequence of two measurement cycles of three analog inputs (AN1,

AN2 and AN3) and switched power supply.

Measurement interval

A
§Supplyon
Supply off
warm-up AN1 AN2 AN3 warm-up AN1 AN2 AN3
time time
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Figure 10 Principal of analog measurements

At the start of each measurement interval the sensor power supply is switched on. After the specified
Warm-up time each of the three analog inputs is measured sequentially 3x at the sampling rate
defined in ADC - conv. Rate. After each measurement has been completed, the sensor power supply

is switched off.

The speed of the analog measurements can be set in ADC - conv. Rate. If ADC filter is activ the input

is measured 3x and the data logger returns the statistic specified in ADC filter.

The measurement interval of all sensors is specified in Measurement Interval.

14.2.2 Single ended voltage measurement

A total of eight single ended voltages can be measured with the MRL-6.1. Figure 11 illustrates the wir-
ing of a temperature and relative humidity sensor for single ended measurements with two analog

inputs.
MRL | HygroClip XD
>
2 5V
D green Vi+
) Sw2
>
E sw2
3 GND || .
@ GND gay GND
3 b
o V_high rown T-out
- V_low |
z Current | ! allo
< AGND e AGND
o V_high | white RH-out
< V_low |
4 Current
< AGND

Figure 11 Wiring of a single ended voltage measurement (T/rH-sensor)

In this example, the AIN 1 signal type in the Analog inputs menu has to be set to Voltage 2.5 V.

The T/rH-sensor in this example can be configured in Measurement table as follows:

Functicl Identifier Unit [ﬂna_ls Scale  Offset 5-TYP  S5-NUM S-MEA_ 5-ADD
01 [actual| ~ | Air Temperature| °C |2 | ~|[100 | |-40 | |Adjustment| (Test| AIN| - | N 1]~
02 |actual ~ | Humidity % |1 [+]j100 |0 | [Adjustment [Test] amn] - | lain 2 ~|
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14.2.3 Differential voltage measurement

All analog inputs AIN1 ... AIN8 can also be configured as differential voltage inputs. The wiring of a

pyranometer with a 0...100 mV output is illustrated in Figure 12.

MRL | DK-RM 1

CurrL | |

VL

AN4 / VH
CurrH

green
yellow

X1

blue

GND
Wind-Sp.
Wind-Dir. | !

2.5V Ref-Out H—

S P :

Figure 12 Wiring of differential voltage measurement (pyranometer)

In this example, the AIN 1 signal type in the Analog inputs menu has to be set to Diff volt. 0.311 V.

The pyranometer in this example is configured in Measurement table as follows:

Function Identifier Unit Decimals Scale Offset S-TYP S-NUM S-MEA S-ADD

01 [actual - | [Global radiation | Wym?| 2 [ -|[125000/ 0 | [Adjustment| [Test | [ain | | M

14.2.4 Current measurement

All analog inputs AIN1 ... AIN8 can also be configured as current inputs. As an example, the wiring of a
infrared temperature sensor with an output of 4...20 mA and a measurement range of -50...50 °C is

illustrated in Figure 13.

MRL SIR CT-SF15-C8
o V_high
- V_low | i
z Current Jreen OUT mV/mA
< AGND |- while GND
~ brown +8...36 VDC
= 12114V
g- max 500 mA
(7]

Figure 13 Wiring of sensor with current output (infrared temperature sensor)

In this example, the AIN 1 signal type in the Analog inputs menu has to be set to 4...20 mA.

The infrared temperature sensor in this example is configured in Measurement table as follows:
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Function |dentifier Unit Decimals Scale Offset S-TYP  S-MNUM S-MEA S-ADD

01 |actual ~| Temperature| °C  |[2 | ~| /625 ||-75 | |Adjustment| |Test | |an] ~ | AN 1|~ |

The given Scale and Offset values result from the 4...20 mA sensor output, the measurement range of

the sensor and the chosen 100 Q shunt resistor.

14.2.5 Resistance measurement

All analog inputs AIN1 to AIN8 can be used to measure resistances. As an example, the wiring of a 4-

wire PT1000 temperature sensor is illustrated in Figure 14.

MRL Pt-1000
- 1 red

@ V_high = white *
< V_low white .
=z Current rod -
< AGND | ! +
o '

S '

& 25V 3

Q

"4

Figure 14 Wiring of resistance measurement (4-wire PT1000)

In this example, the AIN 1 signal type in the Analog inputs menu has to be set to PT1000.

The PT1000 in this example is configured in Measurement table as follows:

Function |dentifier Unit  Decimals Scale Offset 5-TYP  S-NUM S-MEA 5-ADD

01 |actual| v | Temperature °C  |[2 |~ |1 0 | |Adjustment |Test | |AIN| ~ | lain 1| |

As a Pt1000 sensor is already linearized, Scale and Offset need not to be changed.

14.3 Counter & frequency measurements

The MRL-6.1 is equipped with one universal counter input and one counter input dedicated to wind

speed measurements with an anemometer.

14.3.1 Counting events

The counter input can be used to record counts of different devices.

As an example, the wiring of a tipping bucket rain gauge is illustrated in Figure 15.
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MRL MR2

% Trigger

) e brown

= Counter white SIG
= GND = GND

Figure 15 Wiring of a counter input (tipping bucket rain gauge)
The rain gauge in this example is configured in Measurement table as follows:

Function Identifier Unit  Decimals Scale Offset 5-TYP 5-NUM 5-MEA S5-ADD

01 |intens. v| P.recilpi-tat-ion: Em-m |2 - D?_ 0 |Ad]mﬁnmt| |.Tg‘5|;::,| |COUNT| v|

-
m NOTE The acquired counter value is stored in the Storage interval asyn-

chronous.

14.3.2 Frequency measurement

The wind speed input of the MRL-6.1 — generally used for wind speed measurements — measures the
frequency of an incoming signal. Figure 16 illustrates the wiring of a combined wind speed/direction

sensor.

MRL Young 5103

Wind Ref. 2.5V | b'r:'; WD REF
S | Wind Direction - e WD SIG
s Wind Speed brown WS SIG

GND EARTH GND

N
2| 1214v
2| max 500 mA it
® e WD EXC

Figure 16 Wiring of a frequency input (combined wind speed/direction sensor)

The wind sensor in this example is configured in Measurement table as follows:

03 |meanva| El Wind Speed Emf‘s |ZE| 0995 [[0 |Adjustment]| [Test | |WIND 'l |speed T|
05 [meanval | v | Wind Direction | = |[1 [~|[144 |[o | [Adjustment| [T&st] jwinn | ~| |girect. [ ~|
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14.4 RS-485

The MRL-6.1 is equipped with a RS-485 port to acquire sensor measurements.

14.4.1 Principles

The example below illustrates the acquisition of measurement values from three digital sensors with

the same measurement duration.
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Measurement interval Measurement interval
[ l Y 1 \
Trig, timeout (e.g. 70s) Trig, timeout (e.g. 70s) |
on > < > i
RS-485 interface \,\\,\*\,\ \,\\,\\/\ \,\*\x\,\' \,\\ﬂ'&\
status
./' trig commands Results trig commands Results
off (s1, 52, S3) (s1, 52, 53) (51, 52, 53) (51, 52, S3)

Figure 17 Principal of data acquisition by RS-485

In polling mode the MRL-6.1 activates the RS-485 interface at the beginning of each measurement
interval and sends a measurement command to the addressed sensors. If this command is not con-
firmed by a sensor it is re-sent a 2" or 3" time. As soon as all measurements have been completed
and the requested results have been received within Timeout, the RS-485 interface is switched off

automatically and remains idle until the next measurement interval.

N
ﬁ NOTE

If multiple sensors are connected to a MRL-6.1, the measurement values must
be polled in sequence to avoid data transmission conflicts. To do so, set Polling
delay to a few seconds. As a result, the MRL-6.1 waits for the duration of
Polling delay before it requests the data of the next sensor.

The Polling delay and the measurement duration of every sensor must match
the duration of Timeout. If Timeout is too short, the MRL-6.1 may not receive
all measurement values.

For example, sensor one has a measurement duration of 10 seconds, sensor

two has a measurement duration of 30 seconds and Polling delay is 2 seconds,
Timeout should be at least 10 + 2 + 30 = 42 seconds, plus a few seconds for pro-

cessing delays.
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14.4.2 Multiple RS-485 devices

Multiple Sommer-sensors can be connected to the RS-485 port of the MRL-6.1, provided each digital

sensor has a unique address.

ATTENTION If multiple Sommer-sensors need to be connected, assign a unique
address to each device! To do so, connect each sensor individually and set its

address.

14.4.3 Find RS-485 devices with Commander

The Commander can be used to connect and manage Sommer RS-485 devices connected to the MRL-

6.1 data logger. Follow the steps below to do this:

1.

o vk wnwN

Connect your RS-485 devices to the +RS485A/-RS485B ports of the MRL-6.1 and make sure all
devices are powered.

Establish a connection with the MRL-6.1 as explained in Connect the MRL-6.1 to a PC.

Define a station as describes in Create a station manually.

In the Parameters (F2) tab download the parameters of the MRL-6.1.

Set Enable network scan to on.
Make sure the connection to the MRL-6.1 is not active (no green icon in the top-right corner).

In the Stations (F7) tab click Scan devices. The Commander will now search for all RS-485

devices connected to the data logger and will add them to the station information.

Now, the parameter lists of all devices can be downloaded and the configurations be adapted.

14.4.4 Reading data from a Sommer RS-485 device

Various sensing devices perform measurements autonomously and send out the results on request.
The SOMMER IDS-20 Ice detection system is an example of such a device. It detects icing of a surface

with a capacitive transducer and is used, for example, in the wind industry and in aviation to detect

ice loads and icing events.

The IDS-20 performs measurements autonomously at an interval of 60 seconds. The acquired data

can be read with the MRL-6.1 by wiring the data logger according to Figure 18.
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MRL i IDS-20

yellow

RS485A-2 |- RS485-A

RS485B-2 | dray RS485-B
SDI-12-2 | |

GND

Master to
Sensors

brown

Vsupply

12/14 V
max 500 mA

Supply 2

GND |- white GND

Figure 18 Wiring of IDS-20 ice detection sensor with RS-485 interface

The IDS-20 in this example is configured in Measurement table as follows:

Function Identifier Unit Decimals Scale  Offset S-TYP 5-NUM S-MEA S-ADD
01 [actual | ~| Jice mm |[ass] ~| 0 | (Adstmen b see [~ |7 |7 D
02 |actual | v | lce rate mm/h | [as5| ~ | [Adjustment| [Test | [sep | ~ | |1 9
03 [actual | ~| Dep point ¢ ||ass]| ] 0 | [Adjustment| [Test | [sep |~ |1 3

To poll the data of the sensor, Polling must be Off. Also, note the command TD (trigger data) in the S-
ADD field: this command requests the data from the IDS-20 device and needs to be set in the first
variable acquired from the sensor.

To match this setup, the Measurement trigger of the sensor must be set to Interval (if this settings is

available), and the output time (in sub-menu RS485 protocol) to Just per command.

Note that in this example only three variables of the IDS-20 are recorded. The device provides an
extended list of variables that can be polled by the data logger.

ATTENTION The measurement time of different digital sensors varies con-
siderably. Please consult the sensor manual and adjust Timeout accordingly!

See also Note in RS-485 above.

14.4.5 Reading data in MIO-format

Some older Sommer sensors like the USH-8 send data in the MIO-format (multi-in-out) which is struc-

tured as in the following example:

I04124874-011350148960519;
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I T

Identifier I I identifies an output string
Device number 04

System key 12

Measurement value 1 4874 Level in mm (4 digits)

Measurement values 2...4 (4 digits each)
Checksum 0519

End character g

To read data strings in MIO-format Measurement table has to be configured as follows:

Function Identifier Unit Decimals Scale  Offset 5-TYP S-MUM  5-MEA S-ADD:

01 |actuai "| Level | |mm ||as§ "'| o lm' |Tﬁt ||+"'1E0| '| & || L

In this example the first measurement value (level) is read from the sensor with device number 04.

ATTENTION The system keys of the sensor and the MRL-6.1 must be the same!
In the example above the system key is 12. Set System key of the MRL-6.1 to 12

as well, or adapt the key of the sensor.

14.4.6 Trigger measurements of a Sommer RS-485 device

In many applications it is preferred that the MRL-6.1 triggers the sensor measurements. As an
example, the SOMMER SQ-U water discharge sensor can be set into triggered mode. Once it has
received the trigger command, the sensor performs the measurement and returns the acquired data

to the MRL-6.1. The wiring for this example is shown in Figure 19.
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MRL i sQ-u

yellow

RS485A-2 |- RS485-A

RS485B-2 | dray RS485-B
SDI-12-2 | |

GND

Master to
Sensors

brown

Vsupply

12/14 V
max 500 mA

Supply 2

GND |- white GND
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Figure 19 Wiring of SQ-X water discharge sensor with RS-485 interface

The SQ-U in this example is configured in Measurement table as follows:

Function Identifier Unit Decimals Scale  Offset S-TYP S-MUM 5-MEA 5-ADD

01 |adua| vl Water level m |as 5
02 |ac€ua| n | Velocity | |mfs |as S
03 |actual v| Discharge mifs |as 5

0 {Adjustment| [Test | [sep |~ |1 2
0 \Adjustment| [Test | [sep |~ |1 3
{Adjustment| [Test | (sep | |1 5

KIRIR
[a]

Additionally, Polling must be set to On!

To match this setup, the Measurement trigger of the sensor must be set to SDI-12/RS485, and the
output time (in sub-menu RS485 protocol) to After measurement.

Note that in this example only three variables of the SQ-U are recorded. The device provides an exten-

ded list of variables that can be read by the data logger.

4
ﬂ NOTE Alternatively, the SQ-U can be set to acquire measurements in its own
interval. See Reading data from a Sommer RS-485 device for configuration.

14.5 SDI-12

SDI-12 (Serial Data Interface at 1200 Baud) is a serial data communication standard for interfacing

multiple sensors with a single data recorder. The MRL-6.1 complies with SDI-12 Version 1.3.

The MRL-6.1 is equipped with two SDI-12 ports. The port on terminal Masters to Sensors operates as

an SDI-12 master, and the port on terminal Slave to COM as an SDI-12 slave.

The functions in the parameter menu SDI-12 Master offers some helpful functions to query SDI-12

sensor addresses, to test communication and to handle extended SDI-12 commands..
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14.5.1 Principles

The example below illustrates how the MRL-6.1 triggers the measurements and requests the results

from three SDI-12 sensors.

Measurement interval Measurement interval

Y
Max. measurement duration (20s) Max. measurement duration (20s)

PR LT R

The commands and the received responses are as follows:

[

OM! Response: 00013<CR><LF> 3 values are available in 1 second
0DO! Response: 0+1.1+2.2+3.3><CR><LF>3values:1.1,2.2,3.3
1M! Response: 10022<CR><LF> 2 values are available in 2 seconds
1DO! Response: 1+4.4+5.5<CR><LF>2values: 4.4,5.5

2M! Response: 20031<CR><LF> 1 value is available in 3 seconds

2D0! Response: 2+6 . 6<CR><LF> 1value: 6.6

S

At the beginning of each measurement interval the MRL-6.1 sends an M! command to the first
sensor. The sensor answers by returning the number of available measurements and the meas-
urement duration. After the required measurement time the MRL-6.1 sends a D! command to
request the measurement results. This sequence is repeated for the other two sensors before the

next measurement interval starts.

The MRL-6.1 supports all standard SDI-12 commands. See S-ADD in Measurement table for a full list

of these commands. For a detailed description on SDI-12 communication please refer to www.sdi-

12.org.

If you need to know more about how to program multiple M! and D! com-
mands please see the example in Send multiple SDI-12 requests.

14.5.2 Measurements with an SDI-12 sensor

An SDI-12 sensor is wired to the MRL-6.1 as shown in Figure 20.

Manual M 95

(%]
=
o
S
@
x
(O]
c
e
=
A
>
o
O
©
©
=
©
(@)
<
i



http://www.sdi-12.org/
http://www.sdi-12.org/

§ MRL | SDI-12 Sensor

o RS485A-2

T8  Rs485B-2
" E 9 - ink
2 85 SDI-12-2 [ P SDI-12
o s0n H
S GND | :
<

b
qc) o~ rown Vsupply
o = 12114V
+—
= 2| max 500 mA
2 a
O
®
= ® SW2
© 2 Sw2
=l 2 GND ||
= . white
3 ® GND [ GND
Figure 20 Wiring of a SDI-12 sensor
An SDI-12 sensor is configured in Measurement table as in the following example:
Function Identifier Unit Decimalz Scale  Offset 5-TYP S-MUM 5-MEA 5-ADD

01 [actual [ v |[Waterlevel [[m  [[ass]~] 0 | [Adjustment [Test | [soinz [~ |2

02 |actual j |Velocity [|mfs | |ass ;' 0 |-Mju!:tment| |Te5t | |SDI‘[2 - | [1 13

03 [actual | ~ | |Discharge |m'%s |[ass| ~| 0 {Adjustment| [Test | [sDi12 | ~ | [1 5

To enable data acquisition via SDI-12, S-TYP has to be set to SD/12, S-NUM to the SDI-12 address of

the sensor and S-MEA to the position of the required measurement value in the data string.

To check the correct wiring between the MRL-6.1 and SDI-12 sensors, and to request the addresses
of these sensors click on Sensor search in the SDI-12 Master menu. This function then searches for
any connected SDI-12 sensors and lists their addresses and identifications. To change a sensor

address click Change sensor address.

N
ﬁ NOTE

Please consider that SDI-12 measurements of multiple sensors are performed
sequentially. To determine the total measurement time, add the measurement

times of all sensors!

Make sure Max. measurement duration is long enough to capture the SDI-12
measurements. Be aware that some sensors need long warm-up times, which
requires adequate Max. measurement duration and an appropriate Meas-

urement Interval.

96 M Manual



e
g NOTE The parameter Max. measurement duration is important to allow the
MRL-6.1 to switch into power saving mode in case a sensor has a failure.
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15 Signal output examples

As listed in What can | do with it? the MRL-6.1a and MRL-6.1abt provide multiple signal output

options. The most common are described in this section.

15.1 Current output

In this example the measurement values of a temperature and humidity sensor is applied to the 4 ...
20 mA outputs of the MRL-6.1a. The settings of Measurement table and Overview (MRL-6.1a and
MRL-6.1abt only) are shown below.

Function Identifier Unit Decimals Scale Offset S-TYP  S-NUM S-MEA 5-ADD
~|[100 ||-40 | [Adjustment] [Test | ] ~ | [AIN 1

~|[100 |0 | [Adjdstment (Test] (AN - | |AIN 2

01 |actua|;

02 j H.umldlty %

| Air Temperature e

T

e e

w
=]
%3
=
W

Identifier Output status Channel allocation 4 mA value 4-20 mA span
01 10UT1 | [always onj 1 |[-30 |90
02 [10UT 2 | [always on 5&) :10'0
03 10UT3 | |off
04 10UT4 | [off

I‘I‘II‘

e
m NOTE The range of the 4 ... 20 mA output is specified in 4-20 mA span. In the
example above, the current output ranges from -30 to +60 °C, which cor-

responds to a span of 90°C.

15.2 Pulse output

In this example the water flow of a canal is recorded with a SOMMER SQ-U discharge sensor. To dis-
play the total volume with an analog meter the MRL-6.1a converts the flow value to a corresponding

number of pulses that are applied to the digital output.

Function Identifier Unit Decimals Scale Offset 5-TYP 5-NUM 5-MEA 5-ADD
01 |actua| o | |as g | | ‘D.l} | |Adju5tment‘ ‘Test |SBP‘ - | |‘1 ‘ ‘2 ‘ ‘ |
02 |actua| = | |‘u’e|0city ‘ ‘m,fs | |as S| | ‘D.O | |Adj|.:5tmer=.t‘ ‘Test | |SBP % | |‘1 ‘ ‘3 ‘ ‘ |
03 |actua| - ‘ ‘mi,-'s | |as S|~ ‘D.l} | |Adju5tment‘ ‘Test |SBP - | |‘1 ‘ ‘5 ‘ ‘ |
04 [actual| | [Flow  ||m® ||ass |~ 0.0 |[Adjustment] [Test | [Recvc| |z | s |
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Identifier  Output status Measurement channel nr. Limit type Limit value Hysteresis Quantity per impuls min. impulse width Output
01 |DIG-OUT 1*imp | > | |30 ms | e | |measurement vaiue| * ‘ | est

|Test

|T-?5t

=
©
<
&
™
o
B
=1
o
(=
5
‘
-9
=

e

=

est

[rest |

o

L

Test

The water volume that passes the discharge sensor in one measurement interval is specified in the
measurement table with index 4 and has the unit m? (the command PS in S-ADD returns the number
of seconds of one measurement interval).

After each measurement interval the flow is returned on DIG-OUT 1 with 1 m3/impulse. For example,
a flow of 12.3 m?3 generates 12 impulses. The remaining volume of 0.3 m? is added to the next inter-
val.

If Quantity per impulse would be set to 10 */imp, only one impulse would be generated and the

remaining 2.3 m® would be added to the next interval.

15.2.1 How to simulate pulse output

Each entry in Digital outputs (MRL-6.1a and MRL-6.1abt only) has a Test button to simulate the spe-

cified pulse output. This allows testing of a connected display or data acquisition system.

By clicking Test, a window opens and the maximum number of pulses the MRL-6.1a can return with
the present settings are displayed.

V EXAMPLE

In this example the Measurement Interval is set to 1 minute and the min.
impulse width in Digital outputs (MRL-6.1a and MRL-6.1abt only) to 500 ms. As
each impulse of high voltage is followed by a low-voltage lapse of the same
length, 60 s‘min1 / (2 x 0.500 s) = 60 pulses can be applied to the digital output

every minute.
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Test mode

Perform command
Execute command

#10BAAEA1 =100 |EA2e-108 | EB3e-1,8|F@4e-18|83E2;
#ADBOAEASe=1,0|EA1F-0| EO2F-8|EAIF-0|AER3;
#ABBAAEAAF-8| EBSF=8,0|248C;

#A06080k_ts |B543;

#1000k _bq | C5B4;

#ABBEOFGO1h> M:0x08D4 |9E38;

Maximum number of impulses: 6@

Desired number of impulses:|

10/12
Waiting time: 2/120 s
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In the pop-up window you can now enter the desired number of pulses that are applied to the digital

output.

Following the example above, by entering a desired number of 20 impulses the
digital output of the MRL-6.1a is activated and the pulses are applied. After all

pulses have been sent Simulation done! is displayed.

Test mode

Perform command
Execute command

#ABBOBFGE1h> M:0x@eD4 |9E38;

Test

Maximum number of impulses: 68
Desired number of impulses:2@
Simulating impulses ...
(Press "Esc” to cancel)

Simulation done!

(Press "RETURN" to continue)|

10/12
Waiting time: 100/120 =
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15.3 Limit monitoring

The MRL-6.1a can be used to monitor a variable with respect to a limit value. In this example the dis-

charge of a river is monitored with a Sommer SQ-U water discharge sensor. The MRL-6.1a shall return

a high-voltage signal as soon as the discharge exceeds 9 m3/s.

To implement this task, the Limit value in Digital outputs (MRL-6.1a and MRL-6.1abt only) is set to 9

and Hysteresis to 0.5. As soon as the water discharge exceeds 9 m3/s the digital output DIG-OUT 1 is

set to high. This status remains until the water discharge drops below 9.0 m3/s — 0.5 m3/s = 8.5 m3/s

again.
Funclici Id_er_atif_:er ___Un':t Decima_ls Scale _Offset 5-TYP ﬁ-NUM_ S—MEA __S-ADD
01 |actual| ~ || Water level| m | [ass | ~ | 0 | |Adjustment| |Test | [sBP| - |1 ||2
02 |actual ~ | |Velocity | [m/s ||ass | ~ 0 | |Adjustment| |Test | sep| - | 1 2
03 |actual| ~ || Discharge ||m?s |[ass | ~| 0 | [Adjustment| Test | [sBp[ ~|1 ||

Identifier ~ QOutput status

01 |DIG-0UT 1 |Limi1 maonitor

02 |DIG-OUT 2

off
03 DIG.OUT 3 |off
04 DIG-OUT 4 [off
05 DIG-OUT 5 |off
06 DIG-OUT 6 |off

Channel allocation Limit type

Ll

Limit value Hysteresis min. impulse width

B

The hysteresis prevents frequent switching of the digital output when the monitored variable fluc-

tuates around the limit value. The graph below illustrates this situation.
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DOUT high

DOUT low
Value ° °
[ J Limit

Py Hysteresis
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16 Parameter definitions

A StatioN ID 102
B S atioON NAME 102
C Measurement Interval ... .. 102
D StOrage INteIVAl o 102
E Measurements, max. NUMbDET ... 103
F Aux measurements, max. NUMDBEr ... 103
G Measurement table ... ... 103
H TOCNNICS 110
I RegION fOrmMat ... 131
J Special fUNCLIONS .. . 132

A Station ID

mrl-station-id

By default, the station ID is set to the MRL-6.1 serial number. Adjust to your requirements if needed.

0...99'999'999 XXXXXXXX -

B Station name

mrl-station-name

The name of the Station (max. 32 characters long).

C Measurement Interval

generic-measurement-interval

The interval at which measurements are acquired.

00:00:02 ... 12:00:00 00:05:00 =

D Storage interval

mrl-storage-interval

The interval at which acquired measurements are stored in internal memory.
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00:00:02 ... 12:00:00 00:05:00 =

E Measurements, max. number

mrl-measurements-max-number

The number of variables the MRL-6.1 records. If the MRL-6.1 is shipped with additional instruments,
SOMMER Messtechnik pre-configures the required variables. The variables are configured in Meas-
urement table and their number can be increased to 99 (including Aux measurements, max. number)

I S (T

0..99 4 =

F Aux measurements, max. number

mrl-aux-measurements-max-number

The number of auxiliary variables the MRL-6.1 records. Auxiliary variables are configured like regular
variables, except that they are not stored in memory and are only visible in the Commander Meas-
urement tab, the terminal window or the logger display. In Measurement table they are numbered

downwards from 99.

Auxiliary variables may be used to monitor limit violations, trigger messages or to display a variable
with a second, different unit or a different offset. They are also used to combine different variables

to a new one.

1..99 0 =

G Measurement table

generic-measurement-table

In the measurement table the required variables and any auxiliary variables are configured. The meas-
urement table can have up to 99 entries. Each entry is configured by the parameters described

below.
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The measurement table is a powerful tool to configure a wide range of measurement inputs. The con-
trols S-TYP, S-NUM and S-MEA are used to select the input type and the measurement source. Scale
and Offset convert the acquired signal to a readable quantity and Function applies a statistical trans-
formation. Finally, S-ADD is used to apply a special property to the measurement variable, e.g. MR1

to reset a summed variable at the 1st of the month.

Function

generic-measurement-table-function

Defines the output type of the variable. The following options are available:

o rncin Jomemon

1

10

Identifier

off

Actual

Meanval

Minimum

Maximum

Sum

Intens.

Diff.

Custom1

Custom?2

The variable is not recorded and stored.

The last value acquired within the storage interval is recorded and
saved.

The average of all values acquired within the storage interval is recor-
ded and saved.

The minimum of all values acquired within the storage interval is recor-
ded and saved.

The maximum of all values acquired within the storage interval is
recorded and saved.

The sum of all values acquired within the storage interval is recorded
and saved.

The difference of the last two stored values is saved. If the difference
is negative, 0 is returned. Often used for rain intensity measurements.

The difference of the last two stored values is saved.
not generally available

not generally available

generic-measurement-table-identifier

User defined variable name. Max. 17 characters long.

Unit

generic-measurement-table-unit

The unit of the selected variable. Max. 7 characters long.

Decimals

generic-measurement-table-decimals

The number of decimal places assigned to the selected variable. The following options are

available:

104
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number of decimal places assigned to the selected variable

<
6 none no decimal places .2
e
£
7 as S For a connected serial sensor the number of decimal places of the 15
. ©
sensor output is adopted. o
For a connected analog sensor the following rules apply: ]
=
(g
—
Input type Decimal places e~
Voltage, resistance 4 k‘_|o
Frequency of wind sensor 1
Direction of wind sensor 1

Scale

generic-measurement-table-scale

The slope applied to the selected variable. Only available if Decimals is set to 1...5 or none. If

Decimals is set as S (as source), no scaling is applied.

Offset

generic-measurement-table-offset

The offset applied to the selected variable.

Adjustment

generic-measurement-table-adjustment

A measurement of the selected variable is triggered and the result displayed in a terminal win-
dow. If the measured value deviates from the correct value, the correct value can be entered.
This adjusts the value in Offset. The factor in Scale is not affected by this correction.

Test
generic-measurement-table-test
A measurement of the selected variable is triggered and the result displayed in a terminal win-
dow.

S-TYP

generic-measurement-table-s-typ
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One of the following sensor (or source) types:

S-TYP Description and S-MEA options

(%]

-§ AIN Analog input

E The input port is set in S-MEA with the following options:
? AN 1 ... AN 8 Analoginput 1...8

iz

OE) WIND Wind sensor

g The input is set in S-MEA with the following options:

$ Speed Wind speed

= Direct. Wind direction

COUNT Counter input
See Counter & frequency measurements for details.

SDI12 SDI-12 input
The sensor address is set in S-NUM, and the position of the measurement value

within the output string is assigned in S-MEA. See SDI-12 for details.

SBP SOMMIER sensor that supports the SBP-protocol (via RS-485)
The sensor address is set in S-NUM, and the position of the measurement value
within the output string is assigned in S-MEA. See RS-485 for details.

MIO SOMMIER sensor that supports the MIO-protocol (via RS-485)
The sensor address is set in S-NUM, and the position of the measurement value
within the output string is assigned in S-MEA. See Reading data in MIO-format

for details.
SYS System variable
The variable is set in S-MEA with the following options:
Status A Number of triggers received on the TRIG- input
within the Measurement Interval
Status B not assigned
Exep. A Diagnostic variable
Exep. B Diagnostic variable
HB Heartbeat (diagnostic variable)
+Sup V Supply voltage
12v | 14v Voltage of internal 12V / 14V power supply
5V Voltage of internal 5V power supply
2.5V Voltage of internal 2.5V power supply
RECYC Performs an operation on the variable referenced in S-NUM and returns its res-

ult. See S-ADD for available operations.

RECYCM Performs a mathematical operation between two variables referenced in S-
NUM and S-MES, and returns its result. See S-ADD for available functions.
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S-NUM

generic-measurement-table-s-num

This setting depends on the selection of S-TYP. For example, if S-TYP is set to SD/12, S-NUM
sets the SDI-12 address of the connected sensor.

S-MEA

generic-measurement-table-s-mea

This setting depends on the selection of S-TYP. For example, if S-TYP is set to SDI12, S-MEA
sets the position of the measurement variable within the SDI-12 string. See S-TYP for all avail-

able options.

I T S R

Sensor address Position of variable in received  Read value of digital sensor

(0...99) data string (0...99). using SBP protocol.

MIO Sensor address Position of variable in received  Read value of digital sensor
(0...99) data string (0...99). using MIO protocol.

SDI12 Sensor address Position of variable in received  Read value of SDI-12 sensor.
(0...62) data string (0...99).

RECYC Measurement ID - See table in S-ADD.
(0...99)

RECYCM Measurement ID Measurement ID (0...99) See table in S-ADD.
(0...99)

S-ADD

generic-measurement-table-s-add

Contains additional commands which are sent with a standard request to a sensor (or source),
or which provide additional options for controlling measurements and handling results. The

available commands depend on the settings of Function, S-TYP and S-ADD.

T O

No reset of summed variables at defined reset
event.

SUM all MRx Monthly reset of summed variables at day x, e.g
MR1 for reset at 1st of month.

SUM all DD Double data for summed variables at reset event;
old and new values are stored.

all SDI12 _Cn Concurrent measurement command for meas-
urementsn ( Cl... C9).
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SDI12 Concurrent measurement command with CRC for
" measurements n (_ CC1 ... CC9).
C
o
= all SDI12 _Mn Measurement command for measurements n, (_
S M1 ... M9).
=z _
% all SDI12 MCn Measurement command with CRC for meas-
£ urementsn, ( MC1 ... MCO).
(¢
o
© all SDI12 _Rn Read command for measurementsn, ( RO ....
= R9).
all SDI12 RCn Read command with CRC for datan, ( RCO ....
RC9).
all SDI12 RD Rain disdrometer data of Sommer Messtechnik
RHD sensor.
all SDI12 HD Hail disdrometer data of Sommer Messtechnik HDI
sensor.
all SBP, MIO SCx Sub-channel x for MDL compatibility.
all SBP, MIO TD Trigger data of a SBP or MIO device.
all MIO TF Trigger fake. In MIO protocol ID's are often only

string ID's and not real device ID's. TF marks the
real device ID's.

all all SY Synchronous storage: variable that is normally
stored asynchronously is stored in the main stor-
age interval, e.g. a counter intput.

all all AS Asynchronous storage: variable that is normally
stored synchronously is stored in the Storage inter-
val asynchronous, i.e. it is only stored if the vari-
able changes its value.

all all PV Values are returned on serial port RS-485-2 imme-
diately after measurement. This may be used to

send measurement values to another serial sensor
as input.

flf ATTENTION Make sure to use
proper timing if data are also

received over the RS-485-2 port.
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MAXX Moving average of xx values, where xx is 5, 12,
24, 48, 96.
Note: Each command can only be applied once,
i.e. one MAS5, one MA12, ...!

all all PS Converts the measurement interval into seconds
(PS), minutes (PM), hours (PH) and days (PD) and
multiplies the it with the value of the variable.
Generally used to calculate differences and intens-
ities.

For example, a sensor returns a flow rate with the
unit m3/s. To return the total flow, set Function to
all all PH Sum, the Unit to m? and S-ADD to PS. Here, the
measurement interval is converted into seconds,
multiplied with the measurement value and added
to the flow.

all all PM
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all all PD . .
ATTENTION: Select the time unit that matches the
unit of the variable!

all RECYC GS Returns the limit status of the variable referenced
in S-NUM. If a limit has been violated 1 is
returned.

all RECYCM D+ Adds variables referenced in S-NUM and S-MEA.

all RECYCM D- Subtracts variable referenced in S-MEA from S-
NUM.

all RECYCM D* Multiplies variables referenced in S-NUM and S-
MEA.

all RECYCM D/ Divides variable referenced in S-NUM by S-MEA.

all RECYCM EX Returns exponential of variable referenced in S-
NUM (power to basis e).

all RECYCM PTy.y Returns potential of variable referenced in S-NUM
to the power of y . v, e.g. a value of 2 with func-
tion PT3. 0 returns 23=8.

all RECYCM DM Returns the value of the variable referenced in S-

MEA at the maximum or minimum of the variable
referenced in S-NUM. Generally used to record
the wind directions of wind gusts (direction max-
imum).
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Multiple commands can be entered by separating them with a

space, e.g. D+ SY.

H Technics

H-A SBP device addresSing ... 110
H-B COM 111
H-C DU 114
H-D Additional settings ... 127
H-E Analog outputs (MRL-6.1a and MRL-6.1abtonly) ..................................... 128
H-F Digital outputs (MRL-6.1a and MRL-6.1abtonly) ...................................... 129

H-A SBP device addressing

H-A-A  Device number . 110
H-A-B  SYSteM KOy o 110
H-A-C  Enable network scan ... ... 111

H-A-A Device number

generic-rs-485-protocol-device-number

The device number is used for the unique identification of the device in a bus system.

0..98 0 (default) -

H-A-B System key

generic-rs-485-protocol-system-key

The system key defines the bus system of the device. Thus, different conceptual bus systems can be
separated. Interfering bus systems occur if the remote radio coverage of two measurement systems

overlap. In general, the system key should be set to 00.

O CTT N (T

0..99 0 =
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H-A-C Enable network scan

generic-rs-485-port-network-scan-extension

Optional detection of connected SOMMER sensors with the Commander software.

oo

1 No Detection of SOMMER devices connected to RS485-2 is deactivated.
2 Yes (default) Detection of SOMMER devices connected to RS485-2 is activated.
H-B COM
H-B-A  Output protocol ... . o 111
H-B-B POt 113

H-B-A Output protocol

H-B-A-A Protocol type ... 111
H-B-A-B Measurement output ... 111
H-B-A-C Information ... .. . 112
H-B-A-D Wake-up SeqUENCE ... ... 112
H-B-A-E Prefix holdback ... . 112

H-B-A-A Protocol type

generic-rs-485-protocol-output-protocol

The type of the serial output protocol. The following options are available:

I N

1 Sommer Sommer protocol; data values are returned with an index starting at 1. Mul-
(SBP) tiple strings may be returned.
(default)

2 Standard Standard protocol; data values are returned without an index in one string.

H-B-A-B Measurement output

generic-rs-485-protocol-measurement-output

Specifies the timing of the serial data output.
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1 Just per com- The output is only requested by commands via the RS-485 or SDI-12
mand interface.

2 Measured values  Data are returned automatically after each measurement. interval.
push

3 Storage values Data are returned automatically after they have been written to the
push data logger memory.

H-B-A-C Information

generic-rs-485-protocol-information

The main measurement values are always included in the data output string. Additionally, the aux-

iliary values can be included.

O I L —

Main values Only the main values are returned.

2 & Aux values Main values and auxiliary values are returned.

H-B-A-D Wake-up sequence
generic-rs-485-protocol-wake-up-sequence

Serial data can be transmitted to a recording device automatically without a request. However, many
devices demand a wake-up sequence before they can receive and process data. The MRL-6.1 has the
option to send a sync sequence and a prefix before data are transmitted (see Waking-up a connected

data logger). The following options are available:

N T e —

No wake-up sequence

2 Sync The sync sequence UU~?~? is sent before the output string.

3 Prefix A blank with a time delay is sent before the output string.
(default)

4 Prefix & A blank with a time delay and the sync sequence UU~?~? is sent before the
Sync output string.

H-B-A-E Prefix holdback

generic-rs-485-protocol-prefix-holdback
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The hold-back time defines the time delay between the prefix and the data string.

(%]
c
0..5'000 300 ms 2
S
G
Q
©
Q
H-B-B Port ‘08'5
e
©
o
H-B-B-A Baud rate ... 113 ©
H-B-B-B Parity, stop bits ... 113
H-B-B-C Minimum response time ... 114
H-B-B-D Flow control .. ... ... . 114

H-B-B-A Baud rate

generic-rs-485-port-baud-rate

The following transmission rates in bps (baud) can be selected:

b o
1 1'200 -
2 2'400 -
3 4'800 -
4 9'600 (default for sensors and data logger inputs) -
5 19'200 (default if used with radio communication) -
6 38'400 -
7 57'600 -
8 115'200 (default for data loggers) -

H-B-B-B Parity, stop bits
generic-rs-485-port-parity-stop-bits

The following combinations of parity and stop bits can be selected:
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1 No par, 1 stop (default) No parity and 1 stop bit

2 No par, 2 stop No parity and 2 stop bits

3 Even par, 1 stop Even parity and 1 stop bit
4 Odd par, 1 stop Odd parity and 1 stop bit

H-B-B-C Minimum response time

generic-rs-485-port-minimum-response-time

This setting avoids failures of half-duplex interfaces. For this purpose the response to a command is
delayed by the selected time. Additionally, the response is also kept temporally compact.

0...2'000

H-B-B-D Flow control

mrl-com-port-flow-control

N T

no flow control

2 XOFF-XON XOFF-XON flow control, especially adapted for half-duplex systems
3 RTS-CTS RTS-CTS flow control
(default)
4 DFM-RC Flowcontrol for Sommer Messtechnik DFM point-to-point radios.
5 DFM-TM Flowcontrol for Sommer Messtechnik DFM tiny-mesh radios.
H-C Inputs
H-C-A  RSA8 -2 115
H-C-B SDI-12 Mast el 120
H-C-C  ANalog iNpULS L. 122
H-C-D  Additional meas. settings ... 125
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H-C-A RS485-2

H-C-A-A Sensor supply (alwayson) ... ... 115
H-C-A-B SBPsensor feedback ... . 115
H-C-A-C POt 117
H-C-A-D Tl O 119

H-C-A-A Sensor supply (always on)

mrl-l2v-sensor-supply-always-on

Sets the 12V sensor supply.

1 Off (default) The sensor supplies 12V / 14V and SW2 are off.

2 SW2 The sensor supply SW2 is active.

3 12V / 14V The sensor supply 12V / 14V is active.

4 12V / 14V & SW2 Both sensor supplies 12V / 14V and SW2 are active.

4
ﬂ NOTE If one of the listed sensor supplies has been selected, it also remains act-
ive during the sleep mode of the MRL-6.1.

H-C-A-B SBP sensor feedback

The parameters in this menu define the transmission of measurement data to serial RS-485 sensors

operating with the Sommer bus protocol (SBP).
H-C-A-B-A Measurement output

generic-rs-485-protocol-measurement-output

Specifies the timing of the serial data output.
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1 Just per com- The output is only requested by commands via the RS-485 or SDI-12
mand interface.

2 Measured values  Data are returned automatically after each measurement. interval.
push

3 Storage values Data are returned automatically after they have been written to the
push data logger memory.

H-C-A-B-B Information

generic-rs-485-protocol-information

The main measurement values are always included in the data output string. Additionally, the aux-

iliary values can be included.

I e L ——

Main values Only the main values are returned.

2 & Aux values Main values and auxiliary values are returned.

H-C-A-B-C Wake-up sequence

generic-rs-485-protocol-wake-up-sequence

Serial data can be transmitted to a recording device automatically without a request. However, many
devices demand a wake-up sequence before they can receive and process data. The MRL-6.1 has the
option to send a sync sequence and a prefix before data are transmitted (see Waking-up a connected

data logger). The following options are available:

N N

No wake-up sequence

2 Sync The sync sequence UU~?~? is sent before the output string.

3 Prefix A blank with a time delay is sent before the output string.
(default)

4 Prefix & A blank with a time delay and the sync sequence UU~?~? is sent before the
Sync output string.

H-C-A-B-D Prefix holdback

generic-rs-485-protocol-prefix-holdback

116 M Manual



The hold-back time defines the time delay between the prefix and the data string.

0...5'000 300 ms

H-C-A-C Port

H-C-A-C-A Baud rate

generic-rs-485-port-baud-rate

The following transmission rates in bps (baud) can be selected:

o Jown
1 1'200 -
2 2'400 -
3 4'800 -
4 9'600 (default for sensors and data logger inputs) -
5 19'200 (default if used with radio communication) -
6 38400 -
7 57'600 -
8 115'200 (default for data loggers) -

H-C-A-C-B  Parity, stop bits

generic-rs-485-port-parity-stop-bits

The following combinations of parity and stop bits can be selected:

O e [

1 No par, 1 stop (default) No parity and 1 stop bit

2 No par, 2 stop No parity and 2 stop bits

3 Even par, 1 stop Even parity and 1 stop bit
4 Odd par, 1 stop Odd parity and 1 stop bit
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H-C-A-C-C Minimum response time

generic-rs-485-port-minimum-response-time

This setting avoids failures of half-duplex interfaces. For this purpose the response to a command is
delayed by the selected time. Additionally, the response is also kept temporally compact.

0...2'000

H-C-A-C-D Transmitter warm-up time

generic-rs-485-port-transmitter-warm-up-time

The transmitter warm-up time defines the time before data is sent.

0...2'000

H-C-A-C-E  Flow control

generic-rs-485-port-flow-control

Flow control for the defined application.

N

no flow control

2 XOFF-XON blocking  XOFF-XON flow control, especially adapted for half-duplex systems

(default)
4 DFM-RC Flowcontrol for Sommer Messtechnik DFM point-to-point radios.
5 DFM-TM Flowcontrol for Sommer Messtechnik DFM tiny-mesh radios.

H-C-A-C-F  Sending window

generic-rs-485-port-sending-window

If XON-XOFF flow control is activated data are transmitted in blocks with the defined length.

200...5'000 300 ms
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H-C-A-C-G  Receiving window

generic-rs-485-port-receiving-window

If XON-XOFF flow control is activated transmission of blocks is delayed by the specified time.

200...5'000 300 ms

H-C-A-C-H Transparency to RS485 A/B

generic-rs-485-port-transparency-rs-485-2

Only required in terminal mode. After activation, direct communication with a connected sensor is
enabled, i.e. commands and theirs answers are exchanged over the RS485-2 interface of the MRL-6.1.

With this mode the settings of a connected digital sensor can be read or changed.

The transparency mode has some restrictions:

B Data logger polling is inactive.
® You can only access a connected sensor with 2?2 if no other sensor is connected to the RS-485

bus.
B |f a sensor in the RS-485 bus pushes data, it will interfere with any parametrization effort

unless it is switched off.

H-C-A-D Trigger

H-C-A-D-A Polling

generic-rs-485-port-trig-polling

Sets the polling of connected digital sensors.

I

1 Off Regular polling is inactive.
(default)
2 On Regular polling is active. This settings allows the interface to switch into sleep

mode between pollings.

H-C-A-D-B Timeout

generic-rs-485-port-trig-timeout

The time the MRL-6.1 is waiting until expected commands/answers are received via the R5485-2 inter-

face.
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3..250

H-C-A-D-C Sleep while timeout

generic-rs-485-port-trig-sleep-timeout

To reduce power consumption the MRL-6.1 can switch to a sleep mode between measurements.

I e

1 MRL-6.1 remains activated between measurements, i.e. during Timeout
(default)

2 On MRL-6.1 is inactive between initialization of measurement and reception of
measurement data. The connected sensor must send a Prefix command to
wake up the MRL-6.1 for data transmission.

H-C-A-D-D Polling delay

generic-rs-485-polling-delay

Time by which polling of multiple digital sensors is delayed. Used to poll sensors in sequence to avoid

communication conflicts during subsequent measurement data transmission.

0...20 2 sec

H-C-B SDI-12 Master

H-C-B-A Max. measurementduration ... 120
H-C-B-B Sensor supply (alwayson) ... 121
H-C-B-C Sensorsearch ... 121
H-C-B-D Change sensor address ... 121
H-C-B-E SDI-12 address ... 121
H-C-B-F Transparency to SDI-12 .. . 121

H-C-B-A Max. measurement duration

generic-sdi-12-max-measurement-duration

The timeout for commands sent to SDI-12 devices connected to the MRL-6.1. After the MRL-6.1 has
received a response, it goes back into sleep mode. If a SDI-12 device does not respond within this

time the MRL-6.1 returns a measurement error.
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0...255

H-C-B-B Sensor supply (always on)
mrl-12v-sensor-supply-always-on

Sets the 12V sensor supply.

Off (default) The sensor supplies 12V / 14V and SW2 are off.
2 SW2 The sensor supply SW2 is active.
3 12V / 14V The sensor supply 12V / 14V is active.
4 12V / 14V & SW2 Both sensor supplies 12V / 14V and SW2 are active.

4
m NOTE If one of the listed sensor supplies has been selected, it also remains act-
ive during the sleep mode of the MRL-6.1.

H-C-B-C Sensor search

generic-sdi-12-sensor-search

Searches for connected SDI-12 sensors and lists their identification and sensor address in the ter-

minal window.

H-C-B-D Change sensor address

generic-sdi-12-change-sensor-address

Changes the SDI-12 address of a connected sensor.

H-C-B-E SDI-12 address

generic-sdi-12-address

The address is a unique identifier of the sensor within a SDI-12 bus system.

I TS [

0..9,a..z, A.Z 0 -

H-C-B-F Transparency to SDI-12

mrl-sdi-12-transparency
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Enables direct communication with a connected device, i.e. commands and theirs answers are
exchanged over the SDI-12 interface of the MRL-6.1. Requires knowledge about SDI-12 com-

munication.
(%]
C
i)
= H-C-C  Analog inputs
3
3
OE) H-C-C-A AN SIgNal Gy PO .o 122
S H-C-C-B Warm-Up time 122
& H-C-C-C ADC - CONV. RALE ...t 123
© H-C=C-D AD C il o 123
H-C=C-E  SENSOT SUPPIY oo 124

H-C-C-A AIN signal type

mrl-ain-signal-type

Measurement type of analog input channels.

O T

1 Voltage 2.5V Single ended voltage input 0 ... 2.5V

2 Diff volt. 2.5V Differential voltage input 0 ... 2.5V

3 Diff volt. 1.25 V Differential voltage input 0 ... 1.25 V

4 Diff volt. 0.311 V Differential voltage input 0 ... 0.311 V

5 Diff volt. 0.032 V Differential voltage input 0 ... 0.032 V

6 R meas < 100k Measures a resistance <100 kQ

7 R meas < 3k Measures a resistance <3 kQ

8 R meas < 300 Measures a resistance <300 Q

9 4...20 mA Current input 4 ... 20 mA

10 PT1000 Measures the temperature of a PT1000 temperature sensor

11 NTC (2k2) Measures the temperature of a 2k2 NTC-thermistor

12 AD592 Measures the temperature of an AD592 temperature sensor

13 PT100 Measures the temperature of a PT100 temperature sensor
H-C-C-B Warm-up time

generic-warm-up-time

122
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The time required to return valid measurements, e.g., if an analog sensor requires warm-up to per-

form properly.

T S

0...255

H-C-C-C ADC - conv. Rate

mrl-adc-conversion-rate
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The sampling rate of the analog inputs.

Sampling rate of 2 Hz

2 3 Hz Sampling rate of 3 Hz

3 5 Hz Sampling rate of 5 Hz

4 8 Hz Sampling rate of 8 Hz

5 25 Hz Sampling rate of 25 Hz
6 62 Hz (default) Sampling rate of 62 Hz
7 125 Hz Sampling rate of 125 Hz
8 250 Hz Sampling rate of 250 Hz

H-C-C-D ADC filter
mrl-adc-filter

Filter for analog data acquisition.

o

1 Off Each analog channel is sampled once and no filter is applied.
(default)

2 Minimum Each analog channel is sampled three times per measurement cycle and the
of 3 minimum value is returned.

3 Median of Each analog channel is sampled three times per measurement cycle and the
3 median value is returned.

4 Mean of 3 Each analog channel is sampled three times per measurement cycle and the

mean value is returned.
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H-C-C-E Sensor supply

H-C-C-E-A SW2

mrl-sensor-supply-sw2

Sets the switched sensor supply (terminal Supply 3).

=1

Switched supply is inactive.

(default)
2 Switched Switched supply is active, i.e. power is supplied only during warm-up and
measurement.
3 Always on  Switched supply is always on.

H-C-C-E-B 12V /14V

mrl-sensor-supply-12v-14v

Sets the 12/14 V sensor supply (terminal Supply 2).

R R e ——

off (default) 12/14 V sensor supply is inactive
2 Switched 12/14 V sensor supply is active
3 Always on 12/14 V sensor supply is always on
H-C-C-E-C 5V

mrl-5v-sensor-supply

Sets the 5V analog sensor supply.

Off (default) 5V sensor supply is inactive
2 Switched 5V sensor supply is active during analog measurements
3 Always on 5V sensor supply is always on

H-C-C-E-D 2.5V

mrl-2.5v-sensor-supply
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Sets the 2.5 V sensor supply.

o o Jomemn

1 Off (default) The 2.5V sensor supply is inactive
2 Switched The 2.5V sensor supply is active during analog measurements
3 Always on 2.5V sensor supply is always on

H-C-C-E-E  External sensor supply

mrl-external-sensor-supply

Switch to select between internal and external power supply. This setting enables optimized power
management by timely switching the links to the internal shunt resistors. In general, this setting must

be on if a sensor is not powered by the MRL-6.1.

A ATTENTION If a connected analog sensor is operated with an external power
supply, this parameter must be set to on.

Used (default) At least one analog sensor is powered by an external source.

2 Not used All connected analog sensors are powered internally

H-C-D Additional meas. settings

H-C-D-A 12V / 14V output Voltage ... ... 125
H-C-D-B Wind speed measurement duration ... 126
H-C-D-C Storage interval asynchronous .................... . 126
H-C-D-D SUM, reset time .. 126
H-C-D-E Conversion table A 126
H-C-D-F Conversion table B ... .. .. 127

H-C-D-A 12V / 14V output voltage

mrl-12v-or-14v

Selects 12 or 14 V sensor supply (terminal Supply 2).

o Jore —Jomemn

1 12 Volt (default) 12V / 14V sensor supply is set to 12 V

2 14 Volt 12V / 14V sensor supply is set to 14 V
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H-C-D-B Wind speed measurement duration

mrl-wind-speed-measurement-duration

The time for measuring the wind speed with a connected anemometer. With longer measurement
times lower velocities can be accurately determined. However, longer measurement times also

increase power consumption.

500...2000 1000

H-C-D-C Storage interval asynchronous
mrl-occasional-storage-interval
Storage interval of variables which are only stored at the time when their value changes.

Variables with the following S-TYP and S-MEA settings are stored by default in the asynchronous stor-

age interval:
_
COUNT
SYE Status A

Status B

Exep. A

Exep. B

By adding the command SY in Measurement table, the variable can be forced to be stored in the

primary storage interval.

00:00:00 ... 23:59:59 00:01:00 =

H-C-D-D Sum, reset time

mrl-sum-reset-time

Time at which the sums of summed variables defined in Measurement table are reset to zero.

00:00:00 ... 23:59:59 07:00:00 =

H-C-D-E Conversion table A

mrl-A-table
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X-Y look-up table with up to 32 data-pairs. For a variable in Measurement table with the function VA
in S-ADD the referenced variable of S-NUM is passed as X to the look-up table and the corresponding

interpolated value of Y is returned. Up to 6 decimal places are supported.

H-C-D-F Conversion table B

mrl-B-table

X-Y look-up table with up to 32 data-pairs. For a variable in Measurement table with the function VB
in S-ADD the referenced variable of S-NUM is passed as X to the look-up table and the corresponding

interpolated value of Y is returned. Up to 6 decimal places are supported.

H-D Additional settings

H-D-A  SOMMr D 127
H-D-B  Block size, dataload ... ... 127
H-D-C  Internal low volt. disconnect ... 127
H-D-D  SommerXF starts with BOM ... 128

H-D-A Sommer ID

generic-sommer-id

The Sommer ID is used to define stations within the Commander software. The ID is preset in the
device and corresponds to its serial number.SOMMER suggests to change the ID only, if a MRL-6.1
device is replaced. In such a case it can be practical to change the ID of the new device to the ID of
the replaced device to guarantee data consistency. It is important that two devices that have the
same combination of Sommer ID and Station ID, do NOT access the IP-Call server or MDS!

H-D-B Block size, data load

mrl-block-size-data-load

The maximum amount of data transferred with one communication block requested by a data acquis-

ition software.

50...250 250 -

H-D-C Internal low volt. disconnect

mrl-internal-low-volt-disconnect
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To prevent deep discharge of the MRL-6.1 batteries, the device switches off if the battery voltage
drops below the specified limit. It then checks every hour if the battery has recuperated again and
eventually switches back to normal measurement mode. The limit depends on the battery and the
duration the battery has to supply the station without any recharge; consult the battery datasheet

for more information.

T T [T
0..11 11 V

4
m NOTE If set to 0, deep discharge is not monitored! This may be applied when
using an external charger with an external battery (no battery is connected to

terminal X1).

A ATTENTION Inappropriate setting of the voltage limit can seriously impair the
continuous operation of the MRL-6.1 or even lead to a complete failure of the
station! Once the battery voltage drops to Internal low volt. Disconnect, all
power outputs of the MRL-6.1 incl. X20 are switched off.

H-D-D SommerXF starts with BOM

mrl-sommerxf-starts-with-bom

The BOM (Byte Order Mark) labels the downloaded data file to indicate that special characters within

the file are coded.

oo Jomamn

1 On (default) BOM is is included in the data file.

2 Off BOM is not included in the data file.

H-E Analog outputs (MRL-6.1a and MRL-6.1abt only)

A Overview (MRL-6.1a and MRL-6.1abtonly) .......................................... 128
B

H-E-
H-E- Simulate current oULPUL ... 129

H-E-A Overview (MRL-6.1a and MRL-6.1abt only)

mrl-analog-output-overview
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Defines the behavior and scaling of the analog outputs. The available options are described in the

table below.

The name of the analog output, /OUT 1 ... IOUT 4

T
The behavior of the analog output:
off Analog output is inactive
just during TRIG Analog output is only active when TRIG input is
high
always on Analog output is always active

Measurement The index of the variable in Measurement table for which the analog output
channel nr. is generated.

The value of the variable specified in Measurement table that corresponds to
4 mA value 4 mA

The value range of the variable specified in Measurement table that cor-
responds to the 4 ... 20 mA span.

4.20 mA span

table, i.e., if Function is set to actual, the measurement value is returned, if
Function is set to one of the aggregation options, the aggregated value is

returned.

NOTE Measurement values as well as auxiliary values can be converted to ana-

4
| m NOTE The analog value corresponds to the Function specified in Measurement
i
I log outputs.

H-E-B  Simulate current output

generic-analog-out-simulate-current

With this function the analog outputs can be simulated. Upon submission of a current value between
4 and 20 mA the corresponding values of the selected variable are displayed. The selected current is
also applied to the active analog outputs and can be read with a connected data logger or mul-

timeter. By pressing Return/Enter again the simulation stops.

H-F Digital outputs (MRL-6.1a and MRL-6.1abt only)

mrl-digital-output-settings
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Defines the type of the digital outputs. The available options are described in the table below.

The name of the digital output, DIG-OUT 1 ... DIG-OUT 2

The type of the digital output:
off The digital output is inactive.
Limit monitor If the Limit value of the variable specified in Channel alloc-

ation is violated, the digital output is set to high.

Impulse output ~ The value of the variable specified in Channel allocation is
translated to an equivalent number of impulses and
applied to the digital output. A comma is ignored. For
example, a value of 12.6 returns 126 impulses.
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Measurement The variable listed in Measurement table whose value is monitored. This can be
channel nr. a regular or an auxiliary variable.

above If the recorded value exceeds the Limit value the digital
output is activated.

Limit type

[ J
Ve;klue ®
[ ]
° ° .
. °
° g °
(] [ ]
> Time

below If the recorded value falls below the Limit value the digital
output is activated.

Limit value The limit value of the variable specified in Channel allocation.

Setting a hysteresis value suppresses multiple violations if the measurement
value closely fluctuates around the threshold. After a violation the output state
is preserved until the measured value exceeds or falls below the specified hys-
teresis value. The hysteresis is an absolute value and is added with the correct
sign to the threshold. The figure below illustrates an example.

DOUT high

Hysteresis - L DOUTIlow

Limit

Hysteresis
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The quantity that represents one impuls.

0.01 */imp
o/
Quantity per O =g
i 1*/im
LT ] Py ... unit of variable referenced in Measurement channel nr.
10 */imp
100 */imp
1000 */imp
Min. impulse The minimum duration of the voltage impulse: 500 ms, 100 ms, 30 ms
width
measurement value The measured value is returned.
statistic value The aggregated statistic value is returned.
Function to test the digital output.

I Region format

-A LanguUage/SPraChe . . 131
B Decimal character ... 131

I-A Language/Sprache

generic-language

The menu language.

oo o

1 German/Deutsch German language

2 English/Englisch (default) English language

I-B  Decimal character

generic-decimals-character

The character used as decimal separator in the values of the settings, in serial data strings and in .csv

files.
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DR e [ S

1 Comma -

2 Dot (default) -

J Special functions

J-A DeVvice StatUs ... 132
J-B Last date SYNC. .o 132
J-C Last time SYNC. 132
J-D VW S U o 132
J-E Continuous meas. mode (TteMP). ... 132
J-F Set factory default ... . 133
-G Temp. load factory default ... ... .. 133
J-H Relaunch program ... . 133
Il Replace program .. ... 133

J-A Device status

generic-special-functions-device-status

Displays information about the device and the software version.

J-B Last date sync.

mrl-sync-date-last

The date at which the MRL-6.1 has been last synchronized; read only.

J-C Last time sync.

mrl-sync-time-last

The time at which the MRL-6.1 has been last synchronized; read only.

J-D View setup

generic-special-functions-view-setup

All parameters of the MRL-6.1 are listed in the terminal window.

J-E Continuous meas. mode (temp).

generic-special-functions-continuous-meas-mode

132 M Manual



Inactive in the Commander menu. This feature can be triggered in the Commander under the Meas-
urement (F3) tab with the command Start polling measurements and then Start polling WITH meas-
urements. When active, measurements are performed continuously, ignoring the specified

measurement interval.

J-F  Set factory default

generic-special-functions-set-factory-default

All parameters are reset to factory defaults. Only available in terminal-mode.
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J-G Temp. load factory default

generic-special-functions-temp-load-factory-default

Loads factory default values temporarily. Only available in terminal mode.

J-H Relaunch program

generic-special-functions-relaunch-program

The device is restarted. Powering the sensor off and on again is equivalent.

J-1  Replace program

generic-special-functions-replace-program
The sensor is set into a "Boot Loader" mode for three minutes to upload new software remotely. Not

required for local firmware update.
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Appendix A Troubleshooting

11

A.2

A3

A4

A5

A6

A7

Configuration €IrOrsS ... ... 134
1.1.1 Conflict MESSABES ... 134
1.1.2 Parameter conflicts ... 135
1.1.3 Setup conflicts ... 135
D OVICES . 136
A2.1 The MRL-6.1 is not responding or returns unreadable characters 136
A2.2 The MRL-6.1 reboots repeatedly ... 136
Measurement data . ... 137
A3.1 Measurement data are notupdated ... 137
Firmware & software ... ... 137
A4l Commander loads Wrong setup ................coooiieiiiii 137
A.4.2 Firmware update via RS-232 isaborted .................................... 137
SDI-d 138
A5.1 The MRL-6.1 is not detected by a SDI-12 master device .............. 138
A.5.2 Data logger receivesno SDI-12data ................................ 138
MoOdbUS . 139
A.6.1 Modbus function 04 returns obscure measurement values ........ 139
TIPS R triCKS 139
A7.1 Send multiple SDI-12 requests .............coooiiiiie i 139

1.1 Configuration errors

1.1.1 Conflict messages

During configuration with the Commander software, the MRL-6.1 may return conflict messages after

one or more parameters have been changed and uploaded to the device. An example is shown in Fig-

ure 1.

Messages from device:
- PLEASE MOTE: Parameter conflict (view manual)! {00071)

Triggered by parameter:
- JCCFDn Switches X271 (switched)

' OK

Figure 1 Example of a conflict message

The pop-up window lists the parameters and their indices which have triggered the warning. See

Parameter conflicts for details.
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ATTENTION If a conflict occurs, invalid settings are replaced automatically with
valid values. Verify the values of the conflicting parameters and adapt them if

needed!

1.1.2 Parameter conflicts

A parameter conflict message as listed below is returned if the value of a parameter conflicts with

another parameter setting.

Measurement channel nr. in Overview If the value of Measurement channel nr. is higher than
(MRL-6.1a and MRL-6.1abt only) Measurements, max. number, Measurement channel nr.
is set to Measurements, max. number.

Measurement channel nr. in Digital If the value of Measurement channel nr. is higher than
outputs (MRL-6.1a and MRL-6.1abt Measurements, max. number, Measurement channel nr.
only) is set to Measurements, max. number.

Table 1 Parameter conflict messages

1.1.3  Setup conflicts

A setup conflict message as listed below is returned if a modified setup with conflicting parameters is
loaded onto the MRL-6.1.

0001 Measurement Interval If the interval is shorter than the sum of all
individual measurement times, it is set to
this sum. This internally calculated sum
depends on the number and type of meas-
urements, and the settings of Warm-up
time, ADC - conv. Rate, ADC filter and oth-
ers.

Table 2 Setup conflict messages
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A.2 Devices

A.2.1 The MRL-6.1 is not responding or returns unreadable characters

The power supply is not connected or
turned off.

The polarity of connected power sup-
ply wires is wrong.

The power supply does not provide
enough current.

The power supply voltage is out of
range.

A pin of the connector plug is bent or
broken.

The COM-port has not been assigned
correctly to the USB converter.

The USB converter is faulty.

The USB port on your PC is not work-
ing.

The driver of the USB converter was
incorrectly installed

Check if the power supply is connected and on.

Check the polarity of connected wires.

Use a power supply that provides more current than lis-
ted in the Specifications.

Adjust the power supply to match the specified voltage
range.

Verify that all connector pins are straight.

1. Make sure to use a Sommer Messtechnik USB con-
verter. Third party converters are not supported.

2. Check the COM-port number using Windows Device
Manager.

3. Plug in the USB converter first, then start Commander.
Replace the USB converter.

Use another USB port.

Reinstall the driver of the USB converter.

A.2.2 The MRL-6.1 reboots repeatedly

The power supply has not enough current to

start the MRL-6.1.

Manual

Verify that the power supply provides enough
current. A MRL-6.1 consumes up to 140 mA @
12 V. If required, power the MRL-6.1 by an addi-
tional or alternative supply.
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A.3 Measurement data

A.3.1 Measurement data are not updated

The device is connected to the Commander, but the data are not updated.

The MRL-6.1 triggers meas- If the MRL-6.1 triggers measurements, remove the TD com-
urements (Polling is On) and trig- mand and set the sensor to push data after measurements.
gers data (command TD added in See also Trigger measurements of a Sommer RS-485 device

S-ADD in Measurement table ) ofa  and Reading data from a Sommer RS-485 device.
sensor.

A.4 Firmware & software

A.4.1 Commander loads wrong setup

If the setup is reloaded from the device the Commander seems to display an old version.

The device has been con- e |[n the Communication section of the Commander, select Mode

nected to the same PC Connection and click on the trash can icon on the right edge. Then,

before and several different reload the setup from the device.

setup files have been loaded. ¢ pelete the setup files of the device that have been downloaded
by Commander to the folder C:\User-
s\Public\Documents\Sommer\Setup. The respective files can be
identified by the serial number in the file name and the file date.

A.4.2 Firmware update via RS-232 is aborted

USB to RS-232 converter cable is damaged or Replace USB to RS-232 converter cable. The pro-
can only operate on 115200 baud. grammer requires 57600 baud.
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A.5 SDI-12

A.5.1 The MRL-6.1 is not detected by a SDI-12 master device

The MRL-6.1 and the SDI-12 master have dif-
ferent grounds.

Verify that the MRL-6.1 and the SDI-12 master
are connected by a ground (GND) wire.

A.5.2 Data logger receives no SDI-12 data

The Measurement trigger of a connected Som-
mer Messtechnik sensor is not set to SDI-12/RS-
485.

Multiple sensors are connected to the data log-
ger and two or more sensors have the same
SDI-12 address.

The setting Max. measurement duration is too
short.

If the measurements of multiple SDI-12 sensors
are triggered with the M/ command, Max.
measurement duration must be at least the
sum of the measurement duration of these
sensors. E.g., if sensor 1 has a measurement
duration of 65 s and sensor 2 of 30 s, set Max.
measurement duration to 100 s (95 s plus some
margin).

Some third-party sensors may not issue a ser-
vice request when they have completed a meas-
urement.

The timing of the data logger between trig-
gering a measurement and data request may
be too tight.

Set the Measurement trigger of the sensor to
SDI-12/RS-485.

If multiple sensors are connected to the same
data logger, each sensor must be assigned a
unique SDI-12 address.

Check the measurement duration of each sensor
and set Max. measurement duration long
enough.

If a sensor does not issue a service request after
a measurement, a C! command instead of a M!
command must be sent to start a measurement.
Otherwise the data logger runs into a timeout or
is waiting indefinitely for a service request.

Verify that the timing between triggering and
data request is sufficient.

Upon a measurement request, e.g. by an M !
command, the sensor returns the required meas-
urement duration.
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A.6 Modbus

A.6.1 Modbus function 04 returns obscure measurement values

Sensor does not run in its own measurement Set Measurement trigger of the sensor to Inter-
interval, i.e., MeasuremenSet Mt trigger is not val. A Modbus master can only read meas-

set to Interval. urement data, it cannot trigger measurements.
A second Modbus muster is present in the RS- Make sure that only one Modbus master is com-
485 bus. municating with the Modbus slaves.

The signal wires between the Modbus master e Connect the grounds of the devices with an
and the slaves are long and/or the ground additional wire.

potentials of the devices are different. e Reduce the cable length.

Endianness of the Modbus polling unit is If the device runs on an older firmware, convert
swapped. the measurement values to float with little

Generally, test values and measurement values  endian.
are set to big endian. Older firmware versions

may return measurement values as little

endian.

A.7 Tips & tricks

A7.1 Send multiple SDI-12 reqUEeSS ... 139

A.7.1 Send multiple SDI-12 requests

Use

Some serial sensors provide a long list of measurement data that need to be requested by multiple
SDI-12 commands, i.e., M1!, M2!, M3/,...
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Implementation

Multiple SDI-12 requests are implemented by adding _ M1, M2, M3, etc. to the S-ADD field of the
measurement table. The corresponding D! commands are sent automatically. by the MRL-6.1.

&
ﬂ NOTE The MO! command is run by default and does not need to be added.
Hence, for empty S-ADD fields MO is assumed.
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The same principle can be applied to the R/ and C! commands.

| F Measurements, table

Function Identifier Unit Decimals Scale Offset S5-TYP S-NUM S-MEA S-ADD
01 |actual i | |Air Temperature | |°C | |asS - | |D | |Adjustmem |Test | |SD12 > | |D | |1 | |_M‘I |
02 actual| - | [Rel Humidity | (% [[ass |~ o |[Adjustment] [Test ] [sDi2| - |0 || w1 |
03 [sctual| ~ | [Dewpoint C |fass | ~] lo | [Adjustment] [Fest | [spi2| ~|[0  |[3 |1 |
04 |actual i ‘ |Pressure | ‘hPa | |a5 5 |- ‘D ‘ [Adjustment| |T95t | |SDI2 o ‘ ‘D | |4 | |_M‘I ‘
05 |actual = ‘ ‘Re!. Wind Speed | ‘m,f‘s | |asS = | ‘D ‘ [A;:Ijustmem| |Test | |SD[2 = ‘ ‘D | |2 | | ‘
06 [actual| ~ |[Rel. Wind Dir.  |[*  |[ass | ]| lo | |Adjustment| [Test | [sDi2| ~|[0  |]1 |
07 |actual| - | [Com. Wind Dir. |[*  ||ass | ~| lo | [Adjustment| [Test | [sDi2| |0 |3 ||
08 [actuai| ~ | [Avg. Wind Speed| |m/s |[ass | ~| lo | [Adjustment] [Test | [sDi2| - |0 ||2 ||mo |
09 [actual| ~ | [avg. Wind Dir. |[*  |[ass | ] lo | |Adjustment| [Test | [sDi2[ ~|[0  |]1 ||.mo |
10 [actual | - | Wind Gust Speed| |m/s |ass | - | lo | [Adiustment| [Test | [sDi2| -|[0 |4 || o |
11 [actual| ~ | [wind GustDir. |[= [[ass [~ lo |[|Adjustment] [fest | [spi2| ~ |0 |3 |Lms |
12 |actual " ‘ |Status Sensor | | | |asS % ‘D ‘ [Adjustmem |Te_st| |SD12 > | |D | |5 | |_M‘I ‘
13 [actual| ~ | supply v v |2 =]}t o |[Adistment] [rest] [svs | -] [+supv|~]| |
14 |actual| = | [sun Azimuth  |[© [fass | ~] lo | [Adjustment] [Fest | [spi2| ~ |0 |[a |7 |
15 |actual - ‘ |Sun Elevation | ‘ | |asS M |D ‘ [Adjustment| |Te_5t| |SD}2 - ‘ ‘D | |5 | |_M? ‘
16 |actual = ‘ ‘Sunrise | ‘h:m | |asS = | ‘D ‘ [A;:Ijustmem| |Test | |SD[2 = ‘ ‘D | |‘l | |_M? ‘
17 |actual - | |Soiar Noon | |h:m | |asS T| |D | |Adjustment| |Test l |SD}2 g | |D | |2 | |_M? |
18 [actual| ~ | |Sunset ||m ||ass | ~| o | [Adwstment] [fest | [spi2[~][0 |5 ||m7 |
19 [actual| ~ | [Twilight Civit | [om | [ass | ~ | lo | [Adjustment| [Test | [sDi2| <|[0 |6 |[m7 |
20 [actual| - | [x it IHE lo | [Adjustment] [fest] [spi2| - |0 |[s ||ma |
21 [actual| ~ ||y it o ||sss | ~] lo | [Adjustment| [Test | [sDi2| = |[0 || || .ma |

Manual M 140



Appendix B Sensor connections
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Appendix C CRC-16 array

CRC-16 array

g
e
1| crclétab[] = :g
—l
2| { g
3| 0x0000, 0x1021, Ox2042, ©x3063, 0x4084, Ox50A5, Ox60C6, OX70E7, <
4| ox8108, 0x9129, OxA1l4A, OxB16B, OxC18C, OxD1AD, OXE1CE, OxF1EF, f;
5| 0x1231, 0x0210, ©x3273, Ox2252, Ox52B5, 0x4294, OX72F7, Ox62D6, ?%
6| ©x9339, 0x8318, OxB37B, OxA35A, OxD3BD, OxC39C, OxF3FF, OxE3DE, 5?
7 | ox2462, 0x3443, 0x0420, 0x1401, OX64E6, OX74C7, Ox44A4, OX5485,
8 | OxA56A, OxB54B, 0x8528, 0x9509, OXESEE, OXF5CF, OxC5AC, ©xD58D,
9| ox3653, 0x2672, 0x1611, Ox0630, Ox76D7, OX66F6, OX5695, Ox46B4,
10| oxB75B, OxA77A, ©x9719, 0x8738, OxF7DF, OXE7FE, ©xD79D, OxC7BC,
11| ox48C4, Ox58E5, 0x6886, Ox78A7, 0x0840, 0x1861, 0x2802, 0x3823,
12 | ©xC9CC, OxD9ED, OXE98E, OxFOAF, ©x8948, 0x9969, OXA9PA, OxB9I2B,
13| Ox5AF5, Ox4AD4, Ox7AB7, Ox6A96, Ox1A71, OXOA50, Ox3A33, Ox2A12,
14 | oxDBFD, ©xCBDC, OxFBBF, OXEBOE, ©0x9B79, Ox8B58, OxBB3B, OxABI1A,
15| ox6CA6, 0x7C87, Ox4CE4, ©x5CC5, 0x2C22, 0x3C03, 0x0C60, 0x1C41,
16 | OXEDAE, OXFD8F, OXCDEC, OxDDCD, OxAD2A, ©xBDOB, 0x8D68, 0x9D49,
17 | ©x7E97, OX6EB6, OXSED5, Ox4EF4, Ox3E13, Ox2E32, Ox1E51, OXOE70,
18 | OXFFOF, OXEFBE, OxDFDD, OXCFFC, OXBF1B, OXAF3A, Ox9F59, Ox8F78,
19 | 0x9188, 0x81A9, ©xB1CA, OxA1EB, ©xD10C, ©xC12D, OxF14E, OXE16F,
20 | 0x1080, Ox@GAl, ©x30C2, Ox20E3, OXx5004, Ox4025, OX7046, OX6067,
21| ox83B9, ©x9398, OxA3FB, OxB3DA, OxC33D, ©xD31C, OXE37F, OxF35E,
22 | ©x02B1, 0x1290, Ox22F3, Ox32D2, 0x4235, Ox5214, Ox6277, OX7256,
23 | OxB5EA, OxA5CB, Ox95A8, ©x8589, OxF56E, OxE54F, ©xD52C, ©xC5e@D,
24 | Ox34E2, 0x24C3, Ox14A0, 0x0481, Ox7466, Ox6447, Ox5424, Ox4405,
25| OxA7DB, OxB7FA, ©x8799, 0x97B8, OXE75F, OxF77E, ©xC71D, ©xD73C,
26| 0x26D3, OX36F2, 0x0691, Ox16BO, OX6657, OX7676, Ox4615, 0x5634,
27 | 0xD94C, oxC96D, OxF9OE, OxE92F, ©x99C8, Ox89E9, OxB98A, OxA9AB,
28 | 0x5844, 0x4865, 0x7806, 0x6827, Ox18CO, OxO8E1, Ox3882, OX28A3,
29| oxCB7D, ©xDB5C, OXEB3F, OxFB1E, Ox8BF9, ©x9BD8, OxABBB, OxBBIA,
30 | Ox4A75, OX5A54, OX6A37, Ox7A16, OxOAFl, Ox1ADO, OX2AB3, Ox3A92,
31| ©OxFD2E, OxEDOF, oxDD6C, ©xCD4D, ©OxBDAA, ©xAD8B, Ox9DE8, ©x8DC9,
32| ox7C26, Bx6C07, Ox5C64, Ox4CA5, OXx3CA2, 0x2C83, OX1CE@, 0x0CCl,
33 | OXEF1F, OXFF3E, OXCF5D, OxDF7C, OxAF9B, OxBFBA, Ox8FD9, OXx9FFS,
34| Ox6E17, Ox7E36, OX4E55, Ox5E74, Ox2E93, Ox3EB2, OXOED1, OX1EFO
350}
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Glossary

IP-Call
A technology that provides com-
munications services (voice, SMS,
voice-messaging) over the Internet,

rather than via the public telephone

network.

M

Modbus
A serial communications protocol
for connecting industrial electronic
devices.

R

RS-485
A standard defining the signal trans-
mission in serial communication sys-
tems.

S

SBP
Sommer Bus Protocol

SDI-12

Asynchronous serial com-
munications protocol for intelligent
sensors (Serial Digital Interface at
1200 baud)
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