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Instruction manual
Dual SO Counter Module / Dual SO Counter
for 1-Wire bus system

¢ Professional Dual SO meter module for the acquisition of
energy meters, such as electricity, gas, water meters or
wind sensors

¢ Reading out the meter values via 1-Wire bus

Permanent data retention of the counter values without

operating voltage

Counter values resettable

Top-hat rail housing with only 17mm width

Intended for control cabinet installation

Connection via screw terminals

Power supply 12VDC

Note
Before you start assembling the device and put it into operation, read this operating manual through
to the end at your leisure, especially the section on safety instructions.
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1 PRODUCT DESCRIPTION

The Dual SO meter module is designed for energy metering of two independent electricity, water and gas
meters or wind turbines. All SO devices manufactured according to DIN 43864 with insulated

SO0 interface must be connected. If in doubt, check the data sheet of your energy measuring device.
After applying the operating voltage, the Dual SO counter module is ready for operation. The integrated

Counter modules count the input pulses continuously. The counter readings are transmitted via the 1-Wire

network is read out from the memory of the Dual SO counter module. The current number of pulses per
time unit can be calculated by delta formation. Typical readout intervals are in the range of
1 - 3 minutes for electricity or gas meter. The Dual SO meter module can be set to "zero" by pressing the

reset button.

The Dual SO counter module is supplied by a 12V DC voltage. The working voltage of the 1-Wire data line is

typically 5V.

After failure of the operating voltage, input pulses counted so far are permanently stored internally.

The Dual SO counter module counts pulses that are generated by the closing of an input (falling edge). One

display LED is available for each counting input. The respective LED lights up when the input is closed. A
permanently closed input does not cause any further change of the counter value.

For the supply of the SO counter we recommend the use of a 1-Wire Hub Il module, part number 11322.

Note

Basics and tips on the 1-Wire bus system can be found in the ESERA Online Shop at
1-Wire Basics or please refer to our eBook in the store under Training/Documentation.

2 TECHNICAL DATA

Special Feature

- New design with state-of-the-art microcontrollers

- High max. counting speed of min. 400Hz

- Switchable filter for counting inputs

- Meter values are stored indefinitely in case of power failure
- Counter values can be reset

- Supports the Auto-E-Connect Plug and Play system

Auto E-connect Feature

Pre Configuration: Wish OWD storage

Automatic Positioning: OWD extended Plug And Play
Sensorfinder Function: LED display for sensor detection
Classes Assignment: OWD class via ECO controller
The sensor supports Auto-E-Connect Level I, 11, 11l

Function

2 x SO interface (pulse inputs) for energy meters, such as water
meters, electricity and gas meters with isolated
SO0 interface according to DIN 43864

Counter scope

2 x 32 bit counters, resettable via reset button

S0 Voltage

Working voltage approx. 10VDC with approx. 3mA working current

Buffer time counter values

Unlimited, permanently stored

Counting frequency

max. 400Hz (400 pulses per second),
switchable filter for max. 100Hz

Length supply line SO

It is recommended to connect a feeder cable between SO meter and
Sensor with max. 10m to use

When using paired stranded and shielded cables

max. 15m, depending on the EMC load of the environment, can be
also be less possible.

LED displays

Dual LED indicator for the two counter inputs, lights up when input is
low signal, LED's green

1-Wire module/function

Instruction set DS2423 (Dual Counter)

1-Wire interface

1-Wire bus (12V power supply, ground (GND) and
1-Wire Data with 5V working voltage

Supply voltage

12VDC +/-10%
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Current consumption

max. 15maA, if both LEDs are active

Protection circuits

ESD, overvoltage and reverse polarity protection
For 1-Wire interface and SO inputs

Connection Screw terminals (up to 2.5gmm cable cross-section)
Isolation No isolation between 1-Wire interface and SO inputs
3 ENVIRONMENTAL CONDITIONS

Operating temperature

-10°C to +50°C

Storage temperature

-20°C to +60°C

Relative humidity

10% to 92% (non-condensing)

Room classification

Operate only in dry rooms

Protection class

IP20

Protection class

Dimensions

17 x 90 x 70mm (WxHxD)

4 CONFORMITY

EN 50090-2-2

EN 61000-4-2, ESD
EN 61000-4-3, HF
EN 61000-4-4, Burst
EN 61000-4-5, Surge

EN 61000-6-1, Noise immunity

EN 61000-6-3, Interference radiation

RoHS
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5 AUTO-E-CONNECT SUPPORT
The Dual SO Counter supports Auto-E-Connect Level I, Il and III. = CIU1'O
Auto-E-Connect is a German and European patent of ESERA GmbH ConneC‘I'

and thus represents a new standard for the 1-Wire bus system.

6 AUTO-E-CONNECT SYSTEM

With the launch of the ECO controllers, the ESERA Auto-E-Connect® 1-Wire Plug and Play system for the
1-Wire bus is now introduced and supported.

This means that fully automatic configurations of the 1-Wire devices* (sensors and actuators) are now
possible on the

1-Wire bus is possible. It is optimized for commercial and industrial applications and enables significant
added value beyond sensor and chip data.

The Auto-E-Connect function is structured in three levels.
Level I, Level Il and Level Il are currently
available.

With Auto-E-Connect Level lll, fully automatic configurations of the 1-Wire devices on the

1-Wire bus is possible. It is optimized for industrial and 10T applications and enables significant added value
beyond sensor and chip data.

With the Auto-E-Connect function, ESERA devices are recognized fully automatically, suitable libraries are

started, and ready-formatted data is output.

The Auto-E-Connect functionality will be available for the ECO Controller and ESERA-Station 200 Pro from
2021.

AUTO-E-CONNECT LEVEL |
OWD Detect: Detect new sensors* and actuators* and automatically start customized libraries

AUTO-E-CONNECT LEVEL Il
Read and display product data: Read and visualize Auto-E-Connect and manufacturer data of sensors* and

actuators*, such as part number, date of manufacture, firmware and hardware version.

AUTO-E-CONNECT LEVEL Il
Advanced Plug and Play System for 1-Wire Bus

o Pre Configuration: The OWD number for the next installation can be written to the 1-Wire device*.

o Automatic Positioning: The device* logs on to each ECO controller with Auto-E-Connect Il with the new
desired OWD number. This automatic login works up to the maximum possible OWD number of the ECO
controller.

o Sensorfinder Function: The ECO controller can activate a status LED within the ESERA 1-Wire Pro
sensors*. The status LED flashes or lights up permanently for a certain time. This makes the detection of a
device in a 1-Wire network much easier. A faster detection saves a lot of time and therefore money when
searching for a 1-Wire device.

o Classes Assighment: ESERA 1-Wire Devices are assigned to OWD classes with the same properties. This
assignment enables fully automatic visualization and data evaluation in control systems. A class list is
available from ESERA.

For further information on the ESERA Auto-E-Connect system, please refer to the ESERA website and the
ESERA Config Tool 3.
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7 CONNECTION PLAN
The connection diagram is available in the store as a separate document.

Top side (pulse inputs): SO Eingang 1/ S0 Input 1 S0 Eingang 2 / S0 Input 2

4 = GND/Ground _
Plus (+}
Minus. =)

5=S0input 1, plus
6 = SO input 2, plus
Counter reset button
Details see point 16,
Delete counter values

Bottom side (1-Wire Bus):
1 = GND (ground)

2 = 1-Wire Data

3 =12VDC supply

B0 Electristy runar
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50 Counter
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1-Wire Bus
Voo
1-\Wire Data
MasseiGND

Note
For the supply of the SO counter we recommend the use of a 1-Wire Hub Ill module, part number 11322.

Note

The module may only be operated at the voltages and under the ambient conditions specified for it. The
operating position of the device is arbitrary.

The modules may only be commissioned by a qualified electrician.

For further information on the operating conditions, see the following instructions under "Operating
conditions".

Note for the SO inputs

If you connect mechanical counting devices to the SO inputs, "contact bounce" may occur, resulting in too
many counting pulses. This is not a fault of the product.

The SO counter has a switchable input filter for this purpose. For details, please refer to the operating
instructions under the item "Configuration".

In case of strong "contact bounce" it may be necessary to mount a filter capacitor in parallel to the inputs
(not part of delivery). We recommend to test values from 10nF to 100nF.
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8 DISPLAY LED

The module has two yellow LED indicators that light up when the respective input is closed. When the input
is open, a voltage of approx. 10V can be measured. The edge is counted when the input is closed. A
permanently closed input causes no change of the counter reading.

ADVERTISEMENT DESCRIPTION FUNCTION

2 X LED, green Input 1, Input 2 Display of received pulses at the inputs.

e LED flashes for cyclically incoming pulses

e LEDs light up permanently when the
respective input is closed.

9 CONFIGURATION VIA RESET BUTTON
9.1 SAVING COUNTER VALUES, clearing counter values
The counter reading of the Dual SO counter module is stored permanently, even without power supply.

The counter reading can be set to "0" by pressing and holding the reset button. To avoid an inadvertent
resetting of the counter value, the reset button is installed recessed on the upper side of the module. To
press the reset button you need a pointed object, e.g. a match or a toothpick.

9.2 ACTIVATE FILTER FOR SO COUNTER INPUTS

The Dual SO counter module has a switchable input filter for the counter inputs. This may be necessary e.qg.
for mechanical energy meters. Switching on the filter may be necessary if miscounting occurs due to "switch
bounce".

The input filters are activated by RESET button and always act on both input channels. The activated filter
setting is stored permanently.

KEY
PRESSURE ADVERTISEMENT FUNCTION
Press e LED 1 flashes every e Filter (100Hz) for SO counter inputs on/off.
permanently for second e If LED 2 lights up after 2 seconds, the filter
2 seconds e If LED 2 is also lit, the has been switched on or off.

input filter is on or off.
Press e LED 1 flashes every e |f LED 2 lights up after 10 seconds, the
permanently for second counter values are set to "0
10 seconds e Confirmation with fast

flashing of LED 1 and 2

10 SOFTWARE / CONTROL
The block is read out via 1-Wire commands for the DS2423 block.

11 FUNCTION SO INTERFACE

The SO interface is suitable for all types of energy consumption meters and wind turbines and should not be
confused with an SO interface of ISDN telephone systems.

An SO interface works on the principle that, for example, an energy meter provides a defined number of pulses for
a certain amount of energy. Accordingly, with the number of pulses the e.g. energy consumption is billable. As an
example for an electricity meter, the number of pulses is 1000 per KWh of energy quantity. In this example, one
pulse corresponds to 1 Watt per hour (W/h).

With this information and the counted number of pulses per time unit, the current, daily, weekly and annual
consumption can be easily calculated.

The task of the SO counter is to sum up the number of pulses for two energy meters (e.g. electricity meters), to
provide them via data interface and to store them permanently even in case of power failure.
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12 HOW IS ELECTRICITY CONSUMPTION RECORDED / CALCULATED?

Example: An electricity meter emits 1000 pulses per kW/h. One pulse corresponds to the power of 1W/h.

If the counted pulses are read in every 3 minutes and the delta to the last readout cycle has been formed, we
know how much energy has been consumed in the last 3 minutes. To now calculate the power consumption in

kW/h, we have to extrapolate the power consumption to one hour (60 minutes / 3 minutes = factor 20).
We calculate the delta for the current number of pulses from the last and the current counter values that we read
from the SO counter. With a delta of 25 pulses, these correspond to a power consumption of 25 watts in the last 3
minutes.
In 60 minutes, with constant power consumption, the consumption is: 25 x 20 = 500W/h

= 0,5KW/h power consumption

Calculation:

The evaluation cycle of the SO pulses is 3 minutes
Factor = 60 minutes / 3 minutes evaluation cycle
Delta Impulse = Impulse new - Impulse old

Power consumption (KW/h) = (Delta * Factor) / 1000

Further information can be found, for example, on the Wikipedia website:
https://de.wikipedia.org/wiki/S0-Schnittstelle

13 DATA OUTPUT ESERA EC 1 CONTROLLER / ECO CONTROLLER

For the Dual SO counter module the following data of the 32Bit counter values are output.

The 1-Wire Controller and ECO Controller detect with the current firmware with part number 11211. This is a
part of the Auto-E-Connect system.

The 1-Wire interface of the Dual SO counter module is controlled by standard commands for the DS2423 module
and the data is read out.

The output continuous meter values can be used to calculate the power of electricity meters, gas or water
consumption. A wind sensor can also be evaluated.

Data output:

For the Dual Counter, the data output is in the following data format.

1 _OWD1_1|Counter value A => Controller no._One Block no._Data set|Counter value 32Bit

1 _OWD1_2|Counter value B => Controller no._One Block no._Data set|Counter value 32Bit

For further information on the options and commands, please refer to the current documentation 1-Wire Controller
/1-Wire Gateway.

14 1-WIRE NETWORK, CABLING
The special feature of the 1-Wire system is the "BUS technology". All devices (sensors and actuators) are
operated in parallel on a three-wire line, which is used for both power supply and data communication. The 1-
Wire bus system joins the list of other successful bus systems, such as CAN or Modbus RTU. All of the
installation principles recommended for these are also applicable and applicable for 1-Wire.
The maximum size of a 1-Wire network is determined by various factors. These are mainly:

- Cable length in total and the cable type, CAT5 or CAT6 network cable)

- Number of 1-Wire Devices

- Installation type of cable laying (topology)

- Number and design of cable connectors (unnecessary connection transitions are to be avoided)
All factors in total are summarized and designated as 1-Wire bus load. Each increase in a factor increases the
total 1-Wire bus load for the 1-Wire controller and thus reduces the maximum network size.

According to our long-term experience, and a lot of feedback from customers, the following conservative
recommendation can be made:

- Cable distances maximum 50 -120m

- Number of 1-Wire Devices not more than 20 -22 pieces

- As linear a topology as possible without T-junctions
The topology in particular plays a major role. If possible, it should be installed in linear topology. The linear
topology can be compared like pearls on a pearl necklace. The data line should be laid from one device to the
next without T-joints.
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Furthermore, you can also name the type of cable used here. We recommend for the cabling

CATS5 or CAT6 network cable to be used. It is also possible to use J-Y(St)Y telephone cables and KNX cables.
Longer cable runs are possible with CAT5 versus CAT7 cables.

With twisted-pair cable, a longer connection length can be achieved in an undisturbed environment, since the
capacitive bus load is lower. A total length of 50 m and more can be easily achieved without additional measures.
In disturbed, commercial and industrial environments, the cable should always be shielded to increase the

"robustness" or noise immunity of the system.

Note
The above statements about 1-Wire are hints and tips and do not describe any product property or

represent any guaranteed product property of the product and the

1-Wire controllers.
Information about basics and tips for the 1-Wire bus system can also be found in the ESERA Online Shop

at https://www.esera.de/1-wire-grundlagen/.

15 CONNECTION EXAMPLE 1
Combination of AC meter and Dual SO meter module

SO Input 1 SO0 Input 2
Plus (+) Plus (+)
N .
Minus (-) Minus (-)
N N
® @O
4 6
Plus (+) . . Minus (-)
20211 5o L 1000ikwWh
OO
DDS-1Y kWh meter LR
230VAC —_
5(32)A Q-3
50-60Hz g” o
Art. No. 96001 ° e
1000i/kWh
1 3
L-IN L-OUT
Eingang / Main Last / Load 1-Wire Bus

. 12VDC
1-Wire Data
Masse/GND

Caution! High Voitage
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16 CONNECTION EXAMPLE 2
Combination of three-phase meter and Dual SO meter module

SO Input 1 S0 Input 2
Drehstromzahler / Power Meter P Plus (+
230/400VAC ME(H) il
10(64)A o s (-
50.50Hz Minus (-) Minus (-)
Art. No. 96002 Plus (+) Minus (-)
[©) ‘ S0 1L 800KWh
] 8
[ 3N BN J ® e
S0 800i/kWh [ RST
10101 O s
O .2
7 IR b=
D=5
1 2 3 4 5 6 7
* @ ! ® : @ (@]
Eingang / Main Last / Load
L1 | - L1
1-Wire Bus
I L2 - 2 12vDC
! 1-Wire Data
cammioryomgs’ | £S5 B L3 o v Masse/GND
N N
17 CONNECTION EXAMPLE 3
Combination of wind sensor and Dual SO counter module
Anschlussbeispiel Windsensor / Connection example wind sensor
Windsensor / Windrad / Wind sensor / wind turbine 1-Wire SO Counter : Power Supply
: ARNE 21T ti  ACIDC PSU 24VDC
: : i Art. Nr. 61118
Nindsensor/ wind sensor EWS 20(
: Art. Nr. 20020 i
5 i 610)
: : * =
DC Output
: £ PSU
: S © ® H ACIDC
' Belegung Anschiusskabel | ! & RST S
: 1+2=Impulsausgang | . O 5 o EAR
: 3+ 4 Heizung 24V AC/DC | | € : : .
5 £ O -3 it
: »n 59 $
: (IR i
' AC Input
: L L N
1-Wire Bus AC Main Supply 230VAC
12vDC Phase
Neutral

1-Wire Data
GND
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18 CONNECTION EXAMPLE 4
The following example shows the combination of EC2 1-Wire controller, 1-Wire analog input module and 1-
Wire SO dual counter module.

All informaticn on the number of sensors, cable lengths. efc. without guarantee, R '2"
The specifications can also deviate. Almfunnmomsmbeundemoodasnpsur hints. h - -
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19 OPERATING CONDITIONS

The module may only be operated at the voltages and under the ambient conditions specified for it. The operating
position of the device is arbitrary. The device is intended for use in dry and dust-free rooms. Do not operate the
module in an environment where flammable gases, vapors or dusts are or could be present.

If condensation forms, wait for an acclimatization period of at least 2 hours.

The modules may only be commissioned by a qualified electrician.

20 MOUNTING / ASSEMBLY
The mounting location must be protected from moisture. The device may only be used in dry indoor areas.
The device is intended for mounting inside a control cabinet as a stationary device.

21 DISPOSAL NOTICE

Do not dispose of the device in household waste! Electronic devices are to be disposed of
according to

of the Directive on Waste Electrical and Electronic Equipment on the local

Collection points for electronic waste to dispose of!

22 SAFETY INSTRUCTIONS

When handling products that come into contact with electrical voltage, the applicable VDE regulations must be observed, in

particular VDE 0100, VDE 0550/0551, VDE 0700, VDE 0711 and VDE 0860.

e All termination and wiring work may only be carried out when the device is de-energized.

e Before opening a device, always disconnect the power plug or ensure that the device is de-energized.

e Components, assemblies or devices may only be put into operation if they have previously been installed in a
housing so that they are safe to touch. They must be de-energized during installation.

e Tools may only be used on devices, components or assemblies if it has been ensured that the devices are
disconnected from the supply voltage and that electrical charges stored in the components located in the device
have been discharged beforehand.

e Live cables or lines to which the device, component or assembly is connected must always be inspected for
insulation faults or breaks.

o If afaultis detected in the supply line, the device must be taken out of operation immediately until the defective line
has been replaced.

e When using components or assemblies, attention must always be drawn to strict compliance with the characteristic
data for electrical variables specified in the associated description.

e Ifitis not clear for the non-commercial end user from an existing description which electrical characteristic values
apply to a component or an assembly, how external wiring is to be carried out or which external components or
additional devices may be connected and which connection values these external components may have, a qualified
electrician must be consulted.

e Before commissioning a device, it must generally be checked whether this device or the assembly is fundamentally
suitable for the application for which it is to be used.

e In case of doubt, it is essential to consult specialists, experts or the manufacturer of the assemblies used.

e We do not accept any liability for operating and connection errors that are beyond our control.

e Kits should be returned with a precise description of the fault and the associated assembly instructions without
housing in the event of malfunction. Without error description a repair is not possible. We have to charge extra for
time-consuming assembly or disassembly of housings.

e ltis essential that the relevant VDE regulations are observed during installations and when handling parts that will
later carry mains voltage.

e Devices that are operated at a voltage greater than 35 VDC/12mA may only be connected and commissioned by
qualified electricians.

e Commissioning may only be carried out if the circuit is installed in a housing so that it is safe to touch.

e If measurements are unavoidable with the housing open, a safety isolating transformer must be connected upstream
for safety reasons, or a suitable power supply unit must be used.

e After installation, the required test must be performed in accordance with DGUV Regulation 3.
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23 WARRANTY

ESERA GmbH warrants that the goods sold are free from material and manufacturing defects at the time of transfer of risk
and have the contractually warranted characteristics. The statutory warranty period of two years from invoicing applies. The
warranty does not cover normal wear and tear. Claims of the customer for damages, e.g. due to non-performance, culpa in
contrahendo, breach of ancillary contractual obligations, consequential damages, damages in tort and other legal grounds are
excluded. ESERA GmbH shall be liable, however, in the absence of a warranted characteristic, in the case of intent or gross
negligence. Claims from the product liability law are not affected by this. If defects occur for which ESERA GmbH is
responsible, and if in case of exchange of the goods also the replacement delivery is defective, the purchaser has the right to
rescission or reduction of the purchase price. ESERA GmbH assumes no liability neither for the constant and uninterrupted
availability of ESERA GmbH nor for technical or electronic errors of the online offer.

We are constantly developing our products and reserve the right to make changes and improvements to any of the products
described in this documentation without prior notice. If you need documentation or information on older versions, please

contact us by mail at info@esera.de.

24 WARNING

All listed designations, logos, names and trademarks (including those that are not explicitly marked) are trademarks,
registered trademarks or other designations protected by copyright or trademark or title law of their respective owners and
are expressly recognized by us as such. The mention of these designations, logos, names and trademarks is for
identification purposes only and does not constitute any kind of claim by ESERA GmbH to these designations, logos,
names and trademarks. Furthermore, the appearance on the web pages of ESERA GmbH does not imply that
designations, logos or names are free of industrial property rights.

ESERA and Auto-E-Connect are registered trademarks of ESERA GmbH.

Auto-E-Connect is registered as a German and European patent by ESERA GmbH.

ESERA GmbH is a promoter of the free Internet, free knowledge and the free encyclopedia Wikipedia.
We are a member of Wikimedia Deutschland e.V., the provider of the German site Wikipedia
(https://de.wikipedia.org). ESERA membership number: 1477145

Wikimedia Deutschland's purpose is to promote free knowledge.

Wikipedia® is a registered trademark of the Wikimedia Foundation Inc.

25 CONTACT
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