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Release notes:

Manual version | Changes made

Version 1.1.0 Available now: Firmware v1.4.0, configuration application v0.30.2.

e Appendix, Section II expanded with the firmware changes from v1.3.0 to
v1.4.0.

e Note added on the phase assignment standardised since firmware v1.3.0 (IEC
60038) (Chapter 4 and FAQs).

e LED indicator for the charge level of the internal capacitor added (Chapter
7.1).

o Note added on the regulatory transmit power limit for US915/AU915
(Chapter 7.2).

e FAQ on automatic data rate adjustment expanded with a note on the link-
check function.

e FAQ on the automatic emergency restart expanded with a note on its
individual configurability.

e Appendix, Section II expanded with the app changes from v0.24.0 to v0.30.2.

o Chapter 5, step “Close the update window ... reconnect” removed (the
connection is retained after a firmware update since app v0.30.0); same
change made in Appendix, Section I.

e Chapter 4 expanded with a note on the “Rogowski Noise Gate” (since app
v0.29.0, Harvy2R°%WsK only).

e FAQ on the “DevNonce” error expanded with a note on the related bugfix in
app v0.28.0.

Page 3 of 48



de@em

sense | checkR | act

¢ FAQ on missing DevEUI/connection loss expanded with a note on automatic
reconnection (since app v0.25.0).

e FAQ on supported mains frequency added (45-65 Hz from firmware v1.2.5).

e New Chapter 7.3.4 “Payload sizes and ports” added (explanation of ports
10/30/31 and the additional ports 6 and 99).

e Chapter 4 expanded with a warning on correctly disconnecting the
configuration connection, plus a corresponding FAQ added (USB connection
issue after unplugging the cable without “Disconnect”).

e Chapter 4 split into 4.1 “Configuration directly on the device via the web
application” (previous content) and new 4.2 “Remote configuration via
downlink” (quick guide to the Harvy2 Downlink Generator, as of
03.07.2026).

e New Chapter 1.3 “Notes on FCC and ISED regulations” added; subsequent
subchapters in Chapter 1 renumbered accordingly (Disposal now 1.4, Support
now 1.5).

e FAQ added: multiple Harvy2 devices on one voltage transformer (note on
potential impact on accuracy).

e Chapter 3.3 expanded with a warning on carefully bending the Rogowski
coils.

e Description of the reset button in Chapter 2.3 updated (currently triggers a
Force Rejoin instead of an update; update behaviour prior to firmware v1.0.0
linked to Appendix I).

e Quick Start Guide expanded with a warning on correctly orienting and
clamping the clamp-on current transformers (phase only, not phase +
neutral conductor).

e FAQ added: recommendation to wuse individual LoRaWAN keys

(AppKey/JoinEUI) in case of connection issues with some network servers.

Version 1.0.4

Currently available: Firmware v1.2.5, GUI version v0.23.0

e Addition of hardware variant Harvy2R0%OWsK,

e New chapter “Special Features” added, describing the counter mode.

e Payload description for counter function updated.

o Images and descriptions adjusted to match GUI version v0.23.0, including
screenshots of the mobile version.

e Information on LED signals expanded (Data Rate) .

e Patent status updated.

Version 1.0.3

Payload decoder description for counter mode added in Chapter 6.3. (available as of

firmware v1.2.0)
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The Quick Start Guide will be gradually expanded. Until then, please note the following chapters:

2 ROGOWSKI

Familiarise yourself thoroughly with all the configuration options of the Harvy2 / Harvy
while still in the office. The Harvy2 / Harvy2R°%WSK! js automatically powered via the USB

connection required for configuration, allowing you to explore all the possibilities.

Please note the following when installing the clamp-on current transformers:

Pay attention to the correct orientation of the clamp-on current transformers according
to the direction of energy flow (see chapter 3.1).

Only clamp the clamp-on current transformer around the single phase conductor, never
around the phase and neutral conductor together — otherwise the currents cancel each

other out and the measurement will produce no reading or an incorrect one.
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This manual applies to the Harvy2 and Harvy2R°°"SX sensors. Both are collectively referred to as ‘the

product’ in the following.
Please read the following information carefully.

Keep this information in a safe place or pass it on to other users of the product. Visit our website
and the website corresponding to the product for further information about the product.

This product fulfils the legal, national and European product requirements. All company names and product

designations are trademarks of their respective owners. All rights reserved.

@ The device complies with electrical protection class IIL

To maintain protection class III, only external sensors/power sources that also fulfil the SELV (safety
extra-low voltage) requirements may be connected to the device - protection class III.

Shocks or impacts must be avoided.

If the housing or cable are damaged, please contact deZem GmbH and do not install the device.
deZem clamp-on current transformers must not be connected to uninsulated or damaged lines.

The product must be installed professionally and according to the specified installation guidelines.
The installation may only be carried out by appropriately qualified specialist personnel.

For safety and approval reasons, unauthorized modifications to the product are not permitted.
Maintenance, adjustment or repair work may only be carried out by qualified personnel/specialist
workshops who are familiar with the associated risks and/or relevant regulations.

The product should not be exposed to extreme temperatures, direct sunlight or strong vibrations.

Protect the product from dust and dirt.

The product is intended exclusively for use as described in this product manual. Any other use is considered
improper and may result in damage to the product or in injury. Read this manual carefully before using the

product.
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FCC

This equipment has been tested and found to comply with the limits for a Class A digital device, pursuant to
part 15 of the FCC Rules. These limits are designed to provide reasonable protection against harmful
interference when the equipment is operated in a commercial environment. This equipment generates, uses,
and can radiate radio frequency energy and, if not installed and used in accordance with the instruction
manual, may cause harmful interference to radio communications. Operation of this equipment in a
residential area is likely to cause harmful interference in which case the user will be required to correct the

interference at his own expense.
This device complies with Part 15 of the FCC Rules.

Operation is subject to the following two conditions: (1) this device may not cause interference, and (2) this

device must accept any interference, including interference that may cause undesired operation of the device.

Modifications not expressly approved by this company could void the user’s authority to operate the

equipment.

The internal / external antennas used for this mobile transmitter must provide a separation distance of at
least 20 cm from all persons. OEM integrators and end users must be provided with transmitter operating

conditions for satisfying RF exposure compliance.

ISED

This device contains licence-exempt transmitter(s)/receiver(s) that comply with Innovation, Science and

Economic Development Canada’s licence-exempt RSS(s). Operation is subject to the following two conditions:

This device may not cause interference. This device must accept any interference, including interference that

may cause undesired operation of the device.

L’émetteur/récepteur exempt de licence contenu dans le présent appareil est conforme aux CNR d’Innovation,
Sciences et Développement économique Canada applicables aux appareils radio exempts de licence.

L’exploitation est autorisée aux deux conditions suivantes :

L’appareil ne doit pas produire de brouillage; L’appareil doit accepter tout brouillage radioélectrique subi,

méme si le brouillage est susceptible d’en compromettre le fonctionnement.

RF Exposure Statement
This equipment complies with ISED radiation exposure limits set forth for an uncontrolled environment.

This equipment should be installed and operated with a minimum distance of 20 cm between the radiator

and your body.

This transmitter must not be co-located or operated in conjunction with any other antenna or transmitter.
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Déclaration d’exposition aux RF

Cet équipement est conforme aux limites d’exposition aux rayonnements d’ISED établies pour un

environnement non controlé.

Cet équipement doit étre installé et utilisé avec une distance minimale de 20 cm entre la source de

rayonnement et votre corps.

Cet émetteur ne doit pas étre installé ou utilisé conjointement avec une autre antenne ou un autre émetteur.

In Germany and for products delivered directly from Germany: All devices must be
recycled properly. Due to the applicable regulations, deZem GmbH's electrical and
electronic devices may not be disposed of at public collection points for electrical devices.
All of deZem GmbH’s old electronic devices must be returned to us for disposal. The

prepaid delivery must be sent to the following address:
deZem GmbH, Wilmersdorfer Str. 60, 10627 Berlin, Germany

In European Union countries outside Germany: You can obtain information on correct

disposal from your dealer or the responsible sales department.

Do you have any further questions about setting up and operating the Harvy2/Harvy2R°S°WsX1? The deZem

team will be happy to answer them for you.

Call us at: +49 30 3180 0730 or write to us at

Page 8 of 48


mailto:harvy-support@dezem.de

de@em

sense | checkR | act

The Harvy2' is used to wirelessly record AC currents via LoORaWAN?. It is self-powered, i.e. it does not require
an external power supply or battery, and is thus maintenance-free. With its four inputs, it is particularly
suitable for metering RMS currents on all electrical main and sub-distributions or directly on machines by
using deZem clamp-on current transformers. When additionally using a voltage transformer on the fourth of
inputs, the sensor can also determine the relevant parametres for each phase of the three-phase current, i.e.

active power, power factor, reactive power, apparent power, mains voltage and mains frequency.

The intelligent event filter integrated in the sensor provides metering series (inrush currents, etc.) accurately

to the second at a specified maximum rate.?

Optionally, the Harvy2 can be integrated into the deZem DataSuite. Metering curves are immediately

available online for further purposes.

Like the Harvy2, the Harvy2R°S©WsX! jg used to wirelessly record AC currents via LoRaWAN. However, its
metering inputs IN1 to IN3 are designed for detecting larger currents using Rogowski coils. The fourth input,
IN4, is reserved for use with a voltage converter, which is required to detect a voltage signal and ensure the
sensor's power supply. It is thus self-powered, i.e. it does not require an external power supply or battery

and is therefore also maintenance-free. The same measured values can be recorded as with the Harvy2.

The intelligent event filter integrated in the sensor delivers measurement series (start-up currents, etc.)

accurate to the second at a specified maximum rate®*.

Optionally, the Harvy2 can be integrated into the deZem DataSuite. There, metering values are immediately

available online for further purposes.

2 ROGOWSKI

The Harvy2 and Harvy current sensors are characterized by the following product features:

! Patent pending.

* LoRaWAN® and the LORAWAN® logo are registered trademarks of Semtech Corporation and are used
under license from the LoRa Alliance®.

*Available after one of the upcoming firmware updates. Already available for the HarvyLR.

* Available after one of the upcoming firmware updates. Already available for the HarvyLR.
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The sensor can record RMS currents and other relevant
metering values on up to four channels using the cable included
in the scope of delivery:

Connection of the cable to the sensor via RJ45 socket
Four reverse polarity protected and strain-relieved JST -
plug connections, e.g. for deZem clamp-on current &
transformers or deZem voltage transformers ‘ G‘ ¢ I
Labels on the four cable ends with numbers 1-4 identify ;
the four channels inl, in2, in3, in4

Side RJ45 socket with 2 flashing LEDs:

Green LED indicates operation (see )

Yellow LED indicates transmittal of LoRaWAN packets w
(see )
RJ45 socket: only suitable for the included deZem f % -

cable, this is not an Ethernet connection!

USB-C connection on the long side:

To charge the capacitor during commissioning
For configuration via web application
For firmware updates

For an ad-hoc display of the metering values

Reset button (small recess next to the USB-C port, to be operated

with a narrow, blunt object such as a twist tie or a wire end ' ==
ferrule, e.g. 0.75 mm):

.,.
l

Used to be pressed when starting updates up to
firmware v1.0.0 (see Appendix I)

On current firmware versions, triggers a “Force Rejoin”
instead: press and hold until both LEDs flash once, then
twice
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Assembly:
Freely suspended, with magnets or with cable ties —-,
2 fastening straps on the long sides \‘17:, @‘
. <o
with counter bore for attaching magnets 5 ’

(accessories) or, if applicable, a screw connection e
with elongated recess for attaching cable ties
without slipping

The Harvy2 is particularly suitable for two areas of application:

For measuring RMS currents with clamp-on current transformers, and
When using a voltage transformer, additionally for determining active power, power factor, reactive

power, apparent power, mains voltage and mains frequency.

The Harvy2R°°WSK! s particularly suitable for two areas of application:

For measuring effective currents, active power, active energy, power factors, reactive power,
apparent power, mains voltages, and mains frequency using Rogowski coils and a voltage
transformer.

2ROGOWSKI

Thanks to the wide measuring range of the coils and their flexibility, the Harvy can also be

installed in difficult locations.

m WARNING

The accessories for the Havy2 and Harvy2Ro¢OWsK

are NOT compatible with each other. This
means that Rogowski coils cannot be used with the Harvy2, and clamp-on current transformers
cannot be used with the Harvy2R°S°WsKl Using the wrong accessories may result in permanent

damage to the hardware.

Using up to four deZem clamp-on current transformers, RMS currents can be recorded in electrical mains

and sub-distribution boards or directly on machines and systems.

The choice of the appropriate clamp-on current transformer depends on the primary current and the diameter
of the supply wire to be measured, including insulation. The following table shows the maximum primary
current and the window size of the transformer that matches the core diameter for the most common

transformer types. For individual solutions please feel free to contact us.
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: Nominal :
Type of Max. Min. Max. wire
: : secondary Current
current primary current | primary current cross-sect.

[mm?]

current ratio
[mA]

clamp-on current transformer
T80/26.6 80 approx. 1 26.7 3000 10.0

80 approx. 0.8 40 2000 10.0 25
150 approx. 1 40 3750 16.0 50
300 approx. 0.9 250 1200 24.0 150
300 approx. 1.6 40 7500 24.0 150
500 approx. 0.8 250 2000 36.0 300
500 approx. 2.8 40 12500 36.0 300

transformer [A] [A]

2.42 Harvy2: Voltage-dependent measured values in the three-phase network

When using a voltage transformer and deZem clamp-on current transformers, the Harvy2 is able to measure
an AC voltage in the power supply network and to use phase shifts to determine the other two phases of the
three-phase-system. In addition to the RMS currents, metering values such as active power, reactive power,

apparent power, power factor, mains frequency, mains voltage and much more can be determined.

In order to use this option, a voltage transformer is connected to channel 4 of the Harvy2. Channels 1, 2 and
3 can be used for clamp-on current transformers that are connected to phases L1, L2 and L3. The phases and

channels are assigned via the configuration interface (see Chapter 4 ).

When using a voltage transformer, the Harvy2 is constantly supplied with sufficient energy so that it can

measure continuously and can send at the preset transmission interval or during measurement peaks.

2.43 Harvy2RoOW=K: Measurement at all levels of the electrical supply

Using three deZem Rogowski coils and a voltage transformer, the Harvy2R°®"X! can determine effective
currents, active power, reactive power, apparent power, power factors, mains frequency, mains voltage, and

much more.

The choice of suitable Rogowski coils depends on the primary current to be measured and the diameter of
the coil. deZem offers standard Rogowski coils for up to 1,000 A or up to 3,000 A, but other sizes are also

available. Please contact us for special solutions.

°Based on a measurement and transmission interval of 15 minutes. Tests to determine the minimum primary

currents per transformer type are currently being prepared.
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Protection class: CAT IV.

Input/

Max. Secondary Inner

primary voltage diametre

current [A] [mV] [cm]

R1000/100 1000 11
R3000/300 3000 16

output

factor

10.000

10.000

Measurement

range

>0,3-100% of
the nominal
value
>0,3-100% of
the nominal

value

de@em
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Frequenc

y
[Hz]

Standard

deviation

<1% 45-65

<1% 45-65
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The installation includes the assembly and commissioning of all hardware components including accessories
such as deZem clamp-on current transformers, Rogowski coils, voltage transformers and/or magnetic

fasteners.

When used for the first time, the battery-free Harvy2/Harvy2R°“°"* may be discharged after a long break
in operation and might not work. All you need is a USB connection, for example with a laptop, to charge it
within a few seconds (recommended). The active USB connection is indicated on the sensor by a continuously
lit green LED next to the RJ45 socket. Without a USB connection, the LEDs next to the RJ45 socket indicate
operation (green LED) or the sending of LoRaWAN packets (yellow LED). For details see LIf
installed directly without prior charging via USB-C, depending on the primary current, it may take some
time until the Harvy?2 is sufficiently charged to enter operating mode and to send the first metering values.

For installing the Harvy2 with deZem clamp-on current transformers, please follow these steps:

Connect the supplied adapter cable to the Harvy2 via the RJ45 connection.

Connect clamp-on current transformers of suitable size to the adapter inputs via the JST connections.
Up to four transformers can be connected.

Clamp the clamp-on current transformers around the wires to be measured. If you want to measure
more values than RMS currents only, pay attention to the orientation of the transformers (see tip).
The sensor can then either be suspended freely or be fixed with cable ties or with magnetic holders,

e.g. on the inside of distribution box doors.

m WARNING

NEVER connect a current transformer to a conductor if it is not connected to the Harvy2 or
another terminal device. Otherwise, high voltages can build up at the transformer output.
Additional insulation must be attached between the conductor and the clamp-on current
transformer in order to achieve the above-mentioned SELV requirements (see safety instructions

in ) for sensors / power sources connected externally to the device.

The orientation of the clamp-on current transformers can be seen on the inside of the windows
of the respective transformer. The connections of the primary winding are marked with the
capital letters “K” and “L” or ‘P1’ and “P2”. The orientation must be such that the “energy flow
direction” runs from K to L or from P1 to P2. This is also indicated on the clamp-on current

transformers by an arrow. If the hinged current transformer is installed contrary to the energy
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flow direction, this may lead to incorrect measurement results. Although this polarity is
irrelevant for effective current measurements, it should nevertheless be carried out correctly.

For installing the Harvy2 with a deZem voltage transformer, please follow these steps:

Connect the supplied adapter cable to the Harvy2 via the RJ45 connection.

Connect the voltage transformer to channel 4 of the Harvy2 using the reverse polarity protected JST
connection.

If you use a voltage transformer for mounting on a DIN rail, connect it to the desired phase L1, L2
or L3. If you use a voltage transformer with a Europlug, insert the plug into the socket. Make sure
the polarity of the Europlug is correct. For deZem voltage transformers, the polarity is marked by a
label, marking the conductor by an “L” and the neutral conductor by an “N”.

Connect one to three clamp-on current transformers of suitable size to the adapter inputs of channels
1-3 of the Harvy2 via the JST connections.

Clamp the clamp-on current transformer around the wires. Pay attention to the orientation of the
clamp-on current transformers (see tip).

The sensor can then either be suspended freely or be fixed with cable ties or with magnetic holders,

e.g. on the inside of distribution box doors.

m WARNING

NEVER connect a current transformer to a conductor if it is not connected to the Harvy2 or
another terminal device. Otherwise, high voltages can build up at the transformer output.
Additional insulation must be attached between the conductor and the clamp-on current
transformer in order to achieve the above-mentioned SELV requirements (see safety instructions

in ) for sensors / power sources connected externally to the device.

When using socket voltage converters, it is essential to check the correct polarity according to
the labeling and the phase of the conductor using a measuring device. The measured values can
be viewed directly in the Harvy2 web application (configuration application). If you are
connected to the Harvy2 in the web application, you can view the current measurement data in
tabular form via the “Live Data” menu item. If the values under “Power Factor” and “Active
Power [W]” are negative, this may indicate a reverse polarity of the voltage converter or an

incorrect phase assignment of the relevant input.
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The orientation of the clamp-on current transformers can be seen on the inside of the windows
of the respective transformer. The connections of the primary winding are marked with the
capital letters “K” and “L” or ‘P1’ and “P2”. The orientation must be such that the “energy flow
direction” runs from K to L or from P1 to P2. This is also indicated on the clamp-on current
transformers by an arrow. If the hinged current transformer is installed contrary to the energy

flow direction, this may lead to incorrect measurement results.

2 ROGOWSKI

The installation of the Harvy with deZem Rogowski coils and a deZem voltage transformer is carried

out in the following steps:

SKI

Connect the supplied adapter cable to the Harvy2R°®"sK yia the RJ45 connector.

2ROGOWSKI yia the reverse polarity protected

Connect the voltage transformer to input IN4 of the Harvy
JST connector.

Depending on the variant, either plug the voltage transformer into the socket using the Euro plug or
connect it to the desired phase L1, L2, or L3 using the DIN rail adapter. When using the Euro plug,
ensure that the polarity is correct. On deZem voltage transformers, the polarity is marked with a
label, where the conductor is represented by an “L” and the neutral conductor by an “N.”

Connect three Rogowski coils suitable for the supply wires or copper rails to be measured to the IN1,
IN2, and IN3 inputs of the Harvy2R°“°"sX! yia the reverse polarity-protected JST connections.
Attach the Rogowski coils at the measurement location. To do this, open the twist lock, place the
coil around the wire/copper busbar to be measured, and close the twist lock again.

The sensor can then be suspended freely, secured with cable ties, or fixed with magnetic holders,

e.g., on the inside of distribution box doors.

m IMPORTANT WARNING

The accessories for the Havy2 and Harvy2Ro¢OWsK

are NOT compatible with each other. This
means that Rogowski coils cannot be used with the Harvy2, and clamp-on current transformers
cannot be used with the Harvy2R°“°"sX| Using the wrong accessories may cause permanent
damage to the hardware. In particular, only Rogowski coils may be connected to IN1 to

IN3 of the Harvy2R°°°"SXI; no other signal transmitters or voltage or current sources!
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m WARNING

Rogowski coils are flexible, which often makes installation much easier. However, always be
sure to handle the coil carefully and avoid bending or kinking it too sharply or abruptly.
Otherwise, the internally wound measuring wire (“air coil”) may be damaged - this makes the

coil high-resistance and unusable.

When using socket voltage converters, it is essential to check the correct polarity according to
the labeling and the phase of the conductor using a measuring device. The measured values can
be viewed directly in the Harvy2 web application (configuration application). If you are
connected to the Harvy2 in the web application, you can view the current measurement data in
tabular form via the “Live Data” menu item. If the values under “Power Factor” and “Active
Power [W]” are negative, this may indicate a reverse polarity of the voltage converter or an

incorrect phase assignment of the relevant input.
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The configuration includes configuring the Harvy2/Harvy2R0OWsK

including accessories, connecting it to a
LoRaWAN server (e.g. deZem IoT platform, i.e. deZem.io), as well as setting up the new metering point in a
suitable software, e.g. deZemAd. If desired, we can take care of the registration on the deZem IoT platform

as well as the setup in deZemAd and can deliver the device preconfigured.

When the Harvy2/Harvy2R°“°"K s delivered, the current firmware version is installed. For updates, see

The Harvy2/Harvy2R°%"WSK js configured via a web application, which you can access e.g. on a laptop or
mobile phone via your browser (currently Windows, Linux, Android and MacOS possible with Chrome or
Edge, for all but MacOS also Opera). It is not necessary to install any software. However, depending on the
operating system, a one-time installation of the USB driver “CP210x Universal Windows Driver” might be

required, which can be found . The web application can be accessed via the following link:

The web application recognizes whether you have connected a Harvy2 or a Harvy2R°®°WSK! and offers you a
slightly adapted configuration menu for each type. The differences only affect the first three signal inputs
IN1 to IN3.

Connect the Harvy2/Harvy2R"°%°"sX to your PC via USB-C and open the web application. Make sure
that the USB-C connection is fully established (slightly beyond an initial small resistance).

QROGOWSKL jntg the web

Click on "Connect" at the top of the web application to log the Harvy2/Harvy
application and gain access to its settings.
In the window that opens, select the sensor by clicking on the device name and confirm the

registration by clicking on “Connect”.
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In the menu under “Setup” select the sub-item “Setup Analogue Inputs”.

cetem

Harvy? Configuration

DevEULE O080£1155001500  Firmuwsee Version: 1.2.5
Connecled
Setup
Setup Analogue Inputs &
Setup LoRawaN Keys and Dataratgg@preading Factor) &
Measuremen Sellings (Sending Rate and Fyent Filter) [}
Advanced Seltings (Experts ONLY!) &
Device
Info 6]
Live Data
Show Current Dala (lable view) B2
Shaw Current Data (chart view) =
Show Current Data (J5ON view) =
Other
About ®

Firmware Update

©desem GmbH 2025 - v0.22.1

Figure 1: Home page the Harvy2 web application

If you have connected a voltage transformer to channel 4, set the slider under "Measurements WITH
Voltage on Input 4" to "On". For mere RMS current measurements, this mode remains deactivated.
Then determine phase L1, L2, or L3 of your voltage signal and select it from the corresponding
dropdown menu for IN 4. Be sure to also ensure the correct polarity of the voltage signal (according

to the label on the voltage converter).
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If you are using a voltage transformer, set the transformer factor under “IN 4 Voltage Transformer

Factor” so that the output is correct. To do this, either use one of the specified models or determine

the factor manually.

c

de@em®@
Harvy2 Configuration

DevELI: 002001155001e5b0

Sensing Inputs

25 harvy2.dezem.io/settings#analoginputs

DISCONNECT

Firmware Version: 1.2.5

LoRaWAN Measurement

Measurements WITH Valtage on Input 4

Voltage Transformer Connected to IN 47 @

on

Analague Inputs

IN1

Select Current Transtormer
T80/40

Effective Current:

003 (A

Electric Phase on this Input

SAVE LoAD

IN2

Select Current Transtormer
®

T150/40
Effective Current;

001y (Al
Electric Phase an this Input
@

L2

REBOOT

@ deZem GmbH 2025 - v0.23.0

Advanced

IN3

Select Current Transformer

T300/40
Effective Current:
0.05) (Al

Elzctric Phase an this Input

13

Import { Export

INd

Select Voltage Transtormer

) replace latest value for
manual scaling

Select Scaling

K 0700
EURD PLUG
15.97
B0201012P2
DIN RAIL
15.19

Configuration of channels IN1-IN4

Manual factor determination is necessary if the specified last voltage value does not match the value

determined by a freshly calibrated measuring device with sufficient accuracy. To do this, move the

corresponding slider, enter the voltage value currently displayed on your measuring device, select

“Calculate Scaling,” and save the setting immediately by clicking on “Save” and then “Reboot.” Then

wait a few seconds until the voltage value displayed for IN4 is updated and check that it matches

your measuring device. The process may need to be repeated.
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Electric Phase on this Input ©

13

ING

Select Voltage Transformer @

Or replace (atest value for manual scaling

257,48

SAVE LOAD REBOOT

® deZem GmbH 2025 -v0.23.0

Manual transformer factor on IN4

Then select which types of clamp-on current transformers or which types of coils you want to use on
which inputs. If you are using a voltage transformer, also select which phase L1, L2, or L3 the clamp-
on current transformers/Rogowski coils and the voltage transformer are installed on. The effective
values recorded per input (current or voltage) are displayed directly in the configuration menu.

Please check these to verify that the scaling is correct in each case.

Since firmware version 1.3.0, phase assignment follows the IEC 60038 standard (clockwise
rotating field, L1 — L2 — L3). On devices previously configured according to a different
convention, the displayed phase assignment may change after a firmware update. In this case,

check and correct the phase assignment as described above.

By configuring the clamp-on current transformer or coil type, the metering values are automatically
scaled correctly to the respective SI unit. Additional scaling, e.g. in deZemAd, is therefore not
necessary; the scaling factor is set there to “1” by default.

Save the settings for this page and restart the device by clicking “Reboot.”
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application as described.

General Settings

Automated Data Rate Detection (ADR)

On

Start Data Rate

w1

0@

SAVE LOAD REBOOT

Configuration of the data rate

Save the page settings and then restart using “Reboot.”

AppKey of the sensor. You will also need the current decoder.

copying the EUIs/keys to the clipboard.

Harvy?2 Configuration

DevEUI: 0080e1155001e5b0 Firmware Version: 1.2.5

Sensing Inputs LoRaWAN Measurement

DevEUI

8880e1155001e5b0

Activation Information

JoinEUI

0000000000000000

GENERATE DEFAULT

AppKey

GENERATE DEFAULT

DevEUI, JoinEUI, AppKey
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Switch to the second tab "LoRaWAN" and verify that the ADR slider under "General Settings" is set
to "On" and that the data rate is set to zero. If not, adjust this accordingly to ensure a stable server
connection and data transfer. The Harvy2 will then automatically optimize the communication
parameters. However, you can also prevent this and specify fixed parameters.

If you have already logged in to the LoRaWAN server, disconnect via “Disconnect” and unplug the

USB-C cable. Otherwise, follow the next steps and only then disconnect the sensor from the web

If you want to register the Harvy2 at a LoRaWAN server, you will need the DevEUI, the JoinEUI and the

The DevEUI, the JoinEUI and the AppKey can be accessed in the Harvy2 web application via “Setup
LoRaWAN Keys and Datarate (Spreading Factor)” in the main menu, or, if you are still in the configuration
interface, switch to the the “LoRaWAN?” tab. Please note that there is a button at the end of each field for
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You will also need to set up the decoder for the device at the LoRaWAN server. The decoder can be accessed
for free. When setting up the device, select LoRaWAN version 1.0.4 and version 1.0.3 as the regional

parameter.
Of course, we are at your disposal if you need support with the configuration.

For the set-up of the metering point in deZemAd, we refer to the corresponding manual.

The configuration interface, which can be found at , is being expanded
and simplified continuously. As a result, the images shown here may differ slightly. However, all
relevant steps should be intuitively and easily recognisable in the configuration interface. If you

find anything unclear, please let us know.

If you are using the configuration interface on a mobile device, the application should
automatically open in full screen mode. If the display on your device appears very small, either
deactivate the desktop view in your settings or click on the small square symbol in the top right

corner to switch to full screen mode.
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For Harvy2Ro%OWsK devices, the "Sensing Inputs" tab also offers the "Rogowski Noise Gate" setting.
It suppresses any interference (noise) on unconnected or only lightly loaded Rogowski channels,
thereby improving measurement accuracy. Three options are available: "Off" (disabled), "Fixed
threshold" (fixed threshold between 1 and 10 A, no decimal places) and "Adaptive" (automatic
adjustment). This feature has been available since configuration application v0.29.0 and requires

at least firmware version 1.3.0-rc5.

Always disconnect the configuration connection first via the “Disconnect” button in the web
application before unplugging the USB cable. On some devices, simply unplugging the cable
without a prior “Disconnect” can cause the sensor to temporarily no longer connect via USB
(error message e.g. “failed to load info config”), even though the DevEUI continues to be
displayed correctly. In this case, it usually helps to leave the device disconnected from the power
supply for about 10 minutes so that the internal capacitor discharges; the USB connection is then

usually possible again.

In addition to configuration directly on the device (see chapter 4.1), many settings of the Harvy2/
2ROGOWSKI

Harvy can also be made remotely via LoRaWAN downlinks — for example, when direct USB access
to the device is not possible. The separate web tool “Harvy2 Downlink Generator” is available for this
purpose. This feature is still at an early, experimental stage; for the time being, please use only the “key.get”,
“key.set” and “Decode” tabs — the remaining tabs are not yet intended for productive use. Remote

configuration via downlink requires at least firmware version 1.4.0 and configuration application v0.31.0.

Go to https://harvy2.dezem.io/downlink. A connection to the Harvy2/HarvyROGOWSKI via “Connect” is

not required for this.

Select the desired action: use the “key.get” tab to read out configuration parameters, and the “key.set” tab
to change configuration parameters. Add the desired keys (with the desired values, if applicable) to your list

and check them before proceeding.

Click “Generate” and copy the generated payload. Send this via your LoRaWAN Network Server (LNS) to the

target device.

A reboot is only necessary when changing appkey or joineui; in this case you will receive a notice when
selecting the relevant keys. For all other changes, the new configuration takes effect with the next uplink.
The protocol works synchronously: for “key.set”, the Harvy2 sends a confirmation as soon as the command
has been received and understood (evaluating this confirmation is optional). For “key.get”, the Harvy2 sends

an uplink on port 1, which you can then convert back into readable JSON format in the “Decode” tab.
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Important for users who use downlink commands via their own LoRaWAN network server: the

associated decoder should be updated so that responses continue to be read correctly.

When the Harvy2/ Harvy2Ro°"sK g delivered, the current firmware version is already installed. If a later
update of the firmware (integrated software) is required, the latest version will automatically be made
available via the Harvy2 web application. You can install the update on the sensor via USB-C as described
below.

The following information applies to firmware updates as of version 1.0.0 and later. If you are using a version
of the firmware older than 1.0.0, please refer to the information in the

Depending on the operating system, it may be necessary to install the USB driver “CP210x Universal

Windows Driver” beforehand on your computer. The USB driver can be obtained
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Connect Harvy2/ Harvy2Ro°°WSKl to the PC via USB-C
using a suitable cable.
Open the Harvy2 web application in a suitable browser

(see ):

Go to “Firmware Check and Update" on the main page
under "Device". The latest version of the firmware is
preset there. Typically, select the version with the
highest serial number under “Firmware (Stable)”. Test
versions contain the latest developments, but are not
approved for productive use.

Click on “Flash Device” in the web application.

In the window that now opens, select the sensor by
clicking on the device name, then click on “Connect”.
Wait briefly until both the update progress bar and the
subsequent check have run through. If the update was
successful, you can close the window via “Cancel”.

If a time-out error occurs, refresh the page (press F5) and
repeat the process.

The new firmware version should now be displayed at
the top of the application when you log in to the device
via “Connect”. If the update was not successful, repeat
the process.

Disconnect via “Disconnect” and unplug the USB-C cable.
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(Y % harvy2.dezem.io + ®

Firmware update...
Select Applicatior

Firmware (Stable)

Show Changelog ~
Upload Firmware...
Press "Flash Device"...

Recovery Mode

Recovery Mode:

Activate recovery mode if firmware version
<=1.0.0-beta.3 or if the last upgrade
failed. Please refer to the manual for
details.

& c

cetem

Harvy2 Configuration

25 harvy2.dezem.io

DevEUL: 0080e1(55001e5b0 Firmware Version: 1.2.4

Starting with firmware version 1.2.2, the Harvy2/Harvy2R0¢oWsK!

offers a dynamic counter function (“counter
mode”) that records and accumulates the consumed power and the average power factor. The counter mode

can be operated with or without a voltage transformer.

Without a voltage converter, the Harvy2 records the flow of charge in Amph. With a voltage converter
connected to input IN4 of the Harvy2 or Harvy2R°“®"Kl the net energy flow in kWh is automatically recorded
instead (net feed-in power — e.g., from PV systems — leads to a decreasing meter reading in consumption-

oriented installations).

Page 26 of 48


https://harvy2.dezem.io/

de@em

sense | checkR | act

The counter mode can be activated in the configuration module in the setup under the “Measurement” tab.
The transmission interval can also be set individually here. Transmission intervals of at least 15 to a
maximum of 360 minutes are possible. For measurements without a voltage converter, the accumulated
value for all 4 inputs of the Harvy2 is transmitted. For measurements with a voltage converter, the
accumulated value for the 3 inputs IN 1 to IN 3 of the Harvy2 or Harvy2R°%SWK! jg transmitted.

DevEUI, JoinEUI, AppKey
Sensing Inputs LoRaWAN Measurement
Minimum Sending Period for all Channels @
1@ 60 min 1

Minimum Sending Period For All Active Counters
Counter Mode Status

On
Warning! Enough power is required to maintain counter stability.

Always use the max Sending Period that fulfills your project
requirements; this saves energy and LoRaWAN dwell time.

15 @ 360 min 360

Configuration of counter mode

By default, measurements are taken once per second every 60 seconds. However, an intelligent energy
management system dynamically adjusts the measurement and transmission intervals when the internal

charge level is low (green LED flashes less than twice, see ) in order to extend the operating time.

The cumulative meter readings are continuously and persistently updated from the moment of activation

until they are actively reset.

The counter mode requires additional power for metering and for message transmission. When
using the counter mode without a voltage converter, ensure that there is sufficient power supply

to enable uninterrupted use of the meter.

After saving the configuration and rebooting, the first data packet is sent immediately so that
you can verify the correct installation under “Live Data.” The restart takes less than a second, so

you can use it at any time to send a test data packet.
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LED signal pattern

The signal displays

Meaning

Green LED: flashes 4x

System voltage > 3400 mV

LoRa connection active +

measurement active

Green LED: flashes 3x

System voltage > 2800 mV

LoRa connection active +

measurement active

Green LED: flashes 2x

System voltage > 2400 mV

LoRa connection active +

measurement inactive

Green LED: flashes 1x

System voltage < 2400 mV

LoRa connection inactive +

measurement inactive

Green LED: continuously lit

USB-C port active

USB-C port active (only when
connected to a PC via USB-C)

Green LED: flashes 1-5x at

intervals

Charge level of the internal

capacitor in 20% steps

Additional charge status
indicator (since firmware version
1.3.0)

Yellow LED: lit for longer period

Transmittal of LoRaWAN packets

Packets are transmitted to the

server at this moment

Yellow LED: flashes 1-6x

Data rate

End of uplink at data rate 0-5

Both LEDs flash briefly

Reset button activated

Successful pressing of reset

button

EU863-870
AU915-928
AS923
KR920-923
IN865-86
RU864-870
US902-928

For the regions US915 and AU915, the firmware automatically limits the transmit power in accordance with

the respective FCC or ACMA authorisation (max. +1 dBm on 125 kHz channels, max. +5 dBm on 500 kHz

channels). Other regions are not affected.
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LoRaWAN Payload Decoder The Things Stack (TTS) ChirpStack Element_iot Niotix
Latest Version v1.1.0 v1.0.0 v1.0.0 v2.0.0

always up to date and .
Status available but not fully supported by deZem
supported by deZem

JS Decoder
Decoder Type Current Data
Port 10

50 bytes
Maximum payload size

All channels IN1...4 enabled including use of Voltage Transformer (CT Plus Mode)

12 bytes
Minimum payload size

Only vsys_V and temp_C enabled

Group Subgroup Variable (may change, Data Type Unit Value Value Comment Dependson Meaning Bytes Byte
not finalized) Min Max (config) index
usb_powered | ch_vsys_en | device is
Meta ch_temp_en | reserved usb
[5...71 BIT SET - powered 1 0
Voltage
Global Transforme
ct_plus_mode | 1...7 r available
reserved BIT SET --- on IN4 1 1

ac_en | dc_en | freq en |
IN1 scaled_mode | voltage_mode
| 5...7 reserved BIT SET - 1 2

— ac_en | dc_en | freq en |
onfi
J IN2 scaled_mode | voltage_mode

| 5...7 reserved BIT SET - 1 3

ac_en | dc_en | freq en |
IN3 scaled_mode | voltage_mode
| 5...7 reserved BIT SET - 1 4

ac_en | dc_en | freq en |
IN4 scaled_mode | voltage_mode
| 5...7 reserved BIT SET - 1 5

RESERVED_1 Ul6 0 65535 2 6
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Group _ Variable (may change, Data Type Unit Value Value Comment Dependson Meaning Bytes Byte
ubgrou,
group not finalized) Min Max (config) index
Reserve
RESERVED_2
d Ule - 0 65535 2 8
system
voltage

(relates to

internal
Voltage
SuperCap
System load; full at
3,6V min at
vsys_V U8 \"% 1,8 3,7125 ch_vsys_en 2,8V) 1 10
temperature
Temperature inside the
temp_C U8 °C -22 80 ch_temp_en device 1 11
inl_ac_raw_A Fl6 A -0,3 0,3 ac_en 2 12
inl_dc_raw_A F16 A 0 0,3 dc_en 2 14
IN1 1/100Hz
inl_freq ule6 Hz 0 655,35 resolution freq_en 2 16
scaled_mode |
inl_coeff F16 --- 0,1 1000 voltage_mode 2 18
in2_ac_raw_A F16 A ac_en 2 20
in2_dc_raw_A Fl6 A dc_en 2 22
IN2
in2 freq ul6 Hz freq en 2 24
scaled_mode |
Analog in2_coeff Fl6 o_s voltage_mode 2 26
Input
in3_ac_raw_A Fl6 A ac_en 2 28
in3_dc_raw_A Fl6 A dc_en 2 30
IN3
in3 freq Ule Hz freq en 2 32
scaled_mode |
in3_coeff Fl6 - voltage_mode 2 34
in4_ac_raw_A Fl6 A ac_en 2 36
in4_dc_raw_A Fl6 A dc_en 2 38
IN4
in4_freq ule Hz freq en 2 40
scaled_mode |
in4_coeff Fl6 --- voltage_mode 2 42
IN1 inl_pow_factor Fl6 --- -1 1 2 44
CT Plus N2 11 t_plus_mod
i - - ct_plus_mode
Mode in2_pow_factor Fl6 _plus_ 2 46
IN3 in3_pow_factor F16 --- -1 1 2 48

50

Virtual Channels
(Computed via TTS JS

Decoder)
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Group _ Variable (may change, Data Type Unit Value Value Comment Dependson Meaning Bytes Byte
ubgrou,
G not finalized) Min Max (config) index
F64 (JS Apparent
inl_pow_app_VA Decoder) VA Power
F64 (JS Active
IN1
inl_pow_act W Decoder) w Power
F64 (JS Reactive
inl_pow_react VAR Decoder) VAR Power
F64 (JS
in2_pow_app_VA Decoder) VA
F64 (JS
IN2 .
in2_pow_act W Decoder) w
F64 (JS
CT Plus in2_pow_react_ VAR Decoder) VAR
ct_plus_mode
Mode F64 (JS
in3_pow_app_VA Decoder) VA
F64 (JS
IN3 .
in3_pow_act W Decoder) w
F64 (JS
in3_pow_react_ VAR Decoder) VAR
F64 (JS
sum_in123_pow_app_VA Decoder) VA
F64 (JS
SUM IN1...3 i
sum_in123_pow_act W Decoder) w
F64 (JS

sum_in123_pow _react_ VAR Decoder) VAR

Scaled
F64 (JS ac_en AND  effective AC
IN1 inl_ac A Decoder) A scaled_mode Current
F64 (JS dc_en AND Scaled DC
inl_dc A Decoder) A scaled_mode Current
F64 (JS ac_en AND
in2_ac A Decoder) A scaled_mode
IN2
F64 (JS dc_en AND
in2_dc A Decoder) A scaled_mode
F64 (JS ac_en AND
CT Mode in3_.ac_ A Decoder) A scaled_mode
IN3
F64 (JS dc_en AND
in3_dc_ A Decoder) A scaled_mode
F64 (JS ac_en AND
in4_ac A Decoder) A scaled_mode
IN4
F64 (JS dc_en AND
in4_dc A Decoder) A scaled_mode
F64 (JS
sum_in1234_ac_A Decoder) A
SUM IN1...4
F64 (JS
sum_in1234_dc_ A Decoder) A
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The Things Stack (TTS)

Latest Version V1.1.0
JS Decoder
Decoder Type
Port
Maximum payload size
Minimum payload size
Required Firmware Version
Variable (may change, not
Group Subgroup finalized) Data Type Unit
inl_power_en | inl_cosphi_en |
IN1 3...7 reserved BIT SET -
in2 power_en | in2_cosphi_en |
IN2 3...7 reserved BIT SET -
in3_power_en | in3_cosphi_en |
IN3 3...7 reserved BIT SET -
Count
in_ctr_count u32 seconds
inl_kWh 132 kwhx100
inl_cosphi Fl6
Channels
in2_kWh 132 kwhx100
in2_cosphi Fl6
in3_kWh 132 kwhx100
in3_cosphi Fl6
Virtual Channels
(Computed via TTS JS
Decoder
Date-time
string Global in_ctr_time_elapse String (js)  **
F64 (JS
SUM Global .
sum_in123_kWh Decoder) kWh

** "[D:"+ctr_days +"|H:" + ctr_hours +"|M:" + ctr_minutes +"|S:" + ctr_seconds +"]"
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Counter (kWh)
30
25 bytes
7 bytes

v.1.2.0 or higher

Depends on

Factor Value min Value max (config)
--- (always
0 4,294,967,295 active)
x100 pow_en
cosphi_en
x100 pow_en
cosphi_en
x100 pow_en
cosphi_en
--- (always active)
--- (always
active)

Bytes

N AN DA DN DD

Byte

index

11
13
17
19
23

25
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LoRaWAN Payload Decoder The Things Stack (TTS)
Latest Version V1.1.0
JS Decoder
Decoder Type Counter (amph)
Port 31
Maximum payload size 24 bytes
Minimum payload size 8 bytes
Required Firmware Version v.1.2.0 or higher
Variable (may change, not Data Value Depends on Byte
Group Subgroup finalized) Type Unit Factor min Value max (config) Bytes index
IN1 inlamphen|1..7reserved BITSET - 1 0
IN2 in2 amp h en | 1...7 reserved  BIT SET  --- 1 1
IN3 in3_ amp_h en | 1...7 reserved BIT SET  --- 1 2
IN4 in4d amp h en | 1.7 reserved  BIT SET  --- 1 3
--- (always
Count .
in_ctr_count U32 seconds 0 4,294,967,295 active) 4 4
inl1_Ah 132 Ah x100 current_en 4 8
in2_Ah 132 Ah x100 current_en 4 12
Channels
in3_Ah 132 Ah x100 current_en 4 16
in4_Ah 132 Ah x100 current_en 4 20
24
Virtual Channels
(Computed via TTS JS
Decoder
Date-time --- (always
string Global in_ctr_time_elapse String (js) ** active)
F64 (JS --- (always
SUM Global . )
sum_in1234_Ah Decoder) Ah active)

** "[D:"+ ctr_days + "|H:" + ctr_hours +"|M:" + ctr_minutes +"|S:" + ctr_seconds + "]"
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In the Harvy2 web console, different payload sizes may occur. Depending on the configured measurement
channels and data types, the device sends different kinds of data via different LoRaWAN ports.

Port 10: Used for real-time current, voltage and frequency data. The payload structure varies
depending on which inputs (IN1-IN4) and sensors (e.g. a voltage transformer) are enabled (see
chapter 7.3.1).

Port 30: Sends kWh counter data. The payload content depends on the enabled inputs (IN1-IN3) and
on whether the power factor (cos @) is enabled (see chapter 7.3.2).

Port 31: Sends Ah counter data (amp-hours). The payload content varies depending on the active
current inputs (IN1-IN4) (see chapter 7.3.3).

In addition, two further ports may appear in some decoders:

Port 6: Older payload format (v0.6), mainly for compatibility with older systems.
Port 99: System messages, in particular transmission of the restart counter and the firmware version

number (Major.Minor.Patch). This is a pure diagnostic port without measurement data.

These additional ports (6 and 99) are part of the device’s internal communication and serve maintenance
and compatibility purposes rather than transmitting measurement data for end users. Their appearance in

the decoder is not an error, but reflects the full scope of the device’s protocol.

If there is a connection loss during the update, the firmware must be reset completely and reinstalled.
To do this, simply carry out the update for versions older than 1.0.0 as described in the
That is, activate recovery mode and gently press and hold the reset button on the sensor with a blunt

object until the update starts.

In rare cases, a time-out error may occur when logging into the web application. In such cases, you

do not see any DevEUI. After a new login, all information is accessible again.
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If the energy flow direction is inverted, e.g., due to photovoltaics, the measurement data may be
distorted or negative.

If you are using a voltage transformer, the correct factor must be set in the configuration. For deZem
voltage converters, the correct factors are available for selection in the configuration application.

Unfortunately, however, voltage converters do not always have the same conversion factors, even if
they are the same model; we have seen deviations of up to approx. 3%. Please check that the voltage
value displayed is correct and, if necessary, proceed as described in to optimise the factor
manually. This procedure is particularly important if you are using a voltage transformer not
supplied by deZem, for example due to special primary voltages. In this case, it is also essential to

ensure that the output signals are suitable in order to avoid hazards or damage!

If a clamp-on current transformer was installed against the energy flow or a voltage transformer was

used the wrong way around, the power values may be inverted. See and
— - - Harvy2 Configuration
de@em @ =
Table Char 350N Analogue Inputs
Analogue Inputs Chamel N1 N2 N3N
ki 41 2.8
' Power

IN 4 Voltage [VACI: 230.32

Positive values with correct polarity vs. inverse values with incorrect polarity

The sensor draws its energy from the measurement signal without falsifying it metrologically by

switching between measuring and charging (“energy harvesting”). There is a crucial difference
2ROGOWSKI

between the Harvy2 and Harvy. sensor variants, as only the former can “harvest” energy
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from split-core current transformers—this is not possible with Rogowski coils. The Harvy2R°OWsK

must therefore always be supplied via IN4—usually with a voltage transformer.

The better the state of charge, the more frequently the sensor can transmit metering values. The
more clamp-on current transformers are used, the faster the charging occurs. If the operating voltage
falls below 2.8 V, the Harvy2 switches to sleep mode, where it still maintains a connection to the
LoRaWAN server, but does no longer measure and send data. Below an operating voltage of 2.4 V,
the connection to the LoRaWAN server is interrupted. The respective status is indicated by the

flashing green LED. For details see

The T80/26.6 clamp-on current transformer from deZem is best suited for harvesting with very small
currents. When using a voltage transformer (harvesting on IN4 is then sufficient) or with a permanent

USB connection, the Harvy2 is constantly supplied with power.

The internal resistance of the voltage transformer’s power supply is not zero, so the approx. 15 mA
drawn by a Harvy2 in measuring mode slightly affects the output voltage. The more Harvy2 devices
are connected to one voltage transformer, the more noticeable this effect becomes — especially if
several devices happen to be in measuring mode at the same time (e.g. up to 75 mA with 5 devices).
Depending on the power supply, this can have a noticeable effect on the measured voltage. Averaged
over time, however, no deviation of more than about 2% is to be expected at typical household
magnitudes — probably significantly less. Systematic measurements on the exact relevance of this

effect are still pending.

The configuration application is suitable for the following operating systems and browsers:

Windows, Linux: Chrome and Edge
Android: Chrome, Edge and Samsung Internet
MAC OS: Chrome and Edge

The application does currently not work with Firefox and Safari and on iOS.
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Also make sure that the antenna protrudes from distribution cabinets or similar enclosures for the

best possible range.

After installation, the Harvy2/Harvy2R°“°"SK! qutomatically adjusts the data rate after relocation by
determining the optimal spreading factor and transmission power for the new location through
communication with the LoRaWAN Network Server (LNS). This process may take several hours. The
spreading factor affects both the transmission speed and the range, and the adjustment ensures
efficient communication with the LNS. For immediate optimization, you can restart the sensor
directly at the installation site. This results in faster adjustment, as the Harvy2/Harvy2Ro¢oWsK
reconnects to the network and immediately searches for the optimal spreading factor and appropriate
transmission power. You can easily restart the device via the configuration interface (connect
Harvy2/Harvy2R°WSKl trigger reboot, disconnect). Since firmware version 1.4.0-rc2, if downlinks
continue to be absent, the sensor first sends several test requests (link check) to check whether the
connection is still stable before resetting the data rate. This makes a manual restart necessary less

often.

You can also perform a “Force Rejoin” manually via the configuration interface. To do this, you must
activate Expert Mode. Since firmware version 1.4.0-rc2, this period (default value still 27 hours) can

be configured individually for uplink and downlink.
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For the optimal data transmission, the data rate (ADR) must be configured correctly. With the current
decoder and the latest firmware, this should be correctly preset. If you are experiencing problems,
check the settings as described in . If the problems persist, check whether you have stored

the current decoder.

By default, we ship all Harvy2 devices with the same AppKey and the same JoinEUI - as is also
common with many other LoRaWAN sensor manufacturers. This ensures that only you, as the end
user, know the complete LoRaWAN keys of your device; you can generate individual keys yourself
at any time via the web application. However, under certain circumstances some network servers do
not reliably cope with identical AppKeys across multiple devices. In such cases, a new join (rejoin)
usually already helps: this is triggered automatically when you e.g. change the AppKey, but can also
be triggered manually at any time directly via the advanced settings (Advanced Settings, Expert
Mode) in the web application. We therefore generally recommend assigning individual LoRaWAN

keys for each device in order to keep encryption optimal.

Since firmware version 1.3.0, the phase assignment follows the IEC 60038 standard (clockwise
rotating field, L1 — L2 — L3). In individual cases, this may mean that your phase assignment is set
differently after an update if you previously had a different assignment. In this case, check and

correct the phase assignment as described in chapter 4.

The temperature measurement of the Harvy2 does not refer to external temperatures, but to the
internal temperature in the device, or to be more precise, to the built-in chip. Depending on the

processing capacity and the current load, the temperatures of different sensors may vary.
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In individual cases (especially when updating prototypes with firmware <1.0.0), it may happen that
the counters for sending LoRaWAN packets within the sensor and on the LoRaWAN server no longer
match, as an update with a large version jump can cause all LoRaWAN parameters, including the
counter in the sensor, to be reset. In this case, delete the affected sensor from the LoRaWAN server
and set it up again to reset the counter there as well. A common trigger for this error in the
configuration application was fixed in version 0.28.0. Please therefore first make sure that you are
using the current version of the web application before carrying out the steps described above.

On some devices, simply unplugging the USB cable without a prior “Disconnect” in the web
application can cause the sensor to no longer connect via USB from any client afterwards, even
though the DevEUI continues to be displayed correctly. In this case, leave the device without power
for about 10 minutes so that the internal capacitor discharges — after that, the USB connection is
usually possible again. As a general rule, always make sure to end the configuration connection via

the “Disconnect” button before unplugging the USB cable (see also chapter 4).
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If the version currently installed on the Harvy2 is older than version 1.0.0, e.g., in the case of prototypes, or
if an update of the Harvy2/Harvy2R°®°"SK has failed, the following notes apply to the installation of updates.

Depending on the operating system, it may be necessary to install the USB driver “CP210x Universal
Windows Driver” beforehand on your computer. The USB driver can be obtained

Connect the Harvy2/Harvy2R°S°WsK! to the PC via USB-C
using a suitable cable.
Open the Harvy2 web application in a suitable browser

(see ):

Go to “Firmware Check and Update" on the main page
under "Device". The latest version of the firmware is
preset there. Typically, select the version with the
highest serial number under “Firmware (Stable)”. Test
versions contain the latest developments, but are not
approved for productive use.
Activate “Recovery Mode” (tick the box).
Gently press and hold the reset button next to the sensor’s
USB-C port.
o To avoid damage to the circuit board, please use
a narrow but blunt object, e.g. a twist tie or a
wire end ferrule (e.g., 0.75 mm), that you insert
vertically (not at an angle).
o Please test the engagement of the internal reset
button a few times and then keep it pressed.
With the reset button pressed, click on “Flash Device” in
the web application.
In the window that now opens, select the sensor by
clicking on the device name, then click on “Connect”.
As soon as the update progress bar starts, you can release
the reset button.
Wait briefly until both the update progress bar and the
subsequent check have run through. If the update was

successful, you can close the window via “Cancel”.
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If a time-out error occurs, refresh the page (press F5) and

repeat the process.

The new firmware version should now be displayed at

the top of the application when you log in to the device '

via “Connect”. If the update was not successful, repeat

the process. -
P - 2

Disconnect sensor via “Disconnect” and unplug the USB-
C cable.

Please note that the decoder has changed between the prototype [JRABERIEIZRZNE

and version 1.0.0, as well as to version 1.2.0 (addition of counter
function). If you have registered your Harvy2 as a prototype on

de@em @ EEEEEe

Harvy2 Configuration

a LORaWAN Server’ you may need to update the deCOder DevEUI: 0080e1155001e5b0 Firmware Version: 1.2.5

information there. The new decoder is can be obtained

Connected

Below you will find an unsorted overview of new features that are still in (beta) testing, only available for

special cases in expert mode, and/or not yet integrated in detail into this manual:

e In the configuration application , advanced modes can currently still be

activated at the bottom right via the test tube icon, including an expert mode and an experiment

mode. After activation, advanced functions and configuration options are visible in the application,

but may not yet be fully functional. These include

o

o

o

Advanced configuration options for inputs IN1-IN4,

the option to reset the counter function to zero ("Erase Counter
Memory"), and

an oscilloscope view of live data.

These new features will be gradually incorporated into the main configuration.

Latest update news from our development department:

+ + + Harvy2 Firmware v1.4.0 (23.06.2026) + + +

What’s new?

Finer transmit power limit for US915 & AU915
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e The transmit power limit for the US915 and AU915 regions introduced in v1.4.0-rc2 has been
refined: narrowband channels (125 kHz) are now limited to max. + 1 dBm, wideband channels (500
kHz) remain limited to max. +5 dBm - matching the respective FCC/ACMA authorisation.

¢ Both limits can be adjusted via a downlink command if required; a successful change automatically

triggers a restart so that the new limit takes effect.

+ + + Harvy2 Firmware v1.4.0-rc2 (19.06.2026) + + +
What’s new?
Transmit power limit for US915 & AU915 (FCC/ACMA)

e For the US915 and AU915 regions, transmit power is now regulatorily limited to max. +5 dBm in

order to meet the respective FCC or ACMA authorisation. Other regions, e.g. EU868, are not affected.
More stable connection in case of weak reception

e If downlinks continue to be absent, the device now first sends several test requests (link check) before
falling back to the lowest data rate. This prevents unnecessary switching when the connection is

actually stable.
Configurable emergency restart on connection loss

e The automatic restart after a prolonged connection loss (default value still 27 hours, see FAQs) can
now be configured separately for uplink and downlink, in a range from 0 to 240 hours (0 =

disabled). The default setting does not change for existing devices.
More reliable data transmission in Europe (EU868/AS923)

e Two bugs were fixed that could cause rejected transmissions in the EU868 and AS923 regions under
certain conditions (e.g. with frequent connection attempts or short transmission intervals with a

large data packet). Affected transmission intervals are now automatically adjusted accordingly.
Extensions to the Harvy2 Downlink Generator

e The separate web tool for creating LoRaWAN downlink commands now has an expert mode as well
as a new “Config” tab for conveniently reading and editing the device configuration in a single step.

A detailed guide can be found in chapter 4.2.

+ + + Harvy2 Firmware v1.4.0-rcl (13.06.2026) + + +
What’s new?
Revision of the downlink protocol

e The protocol for remote configuration via LoRaWAN downlink has been technically revised

(canonical CBOR format, unified on FPort 1).
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e Important for users who use downlink commands via their own LoRaWAN network server: the
associated decoder should be updated so that responses continue to be read correctly.

e Confirmations for commands such as “reboot” or “Force Rejoin” are now reliably sent before the
actual restart, so that they reach the network server.

+ + + Harvy2 app v0.30.2 is live on PROD (09.06.2026) + + +
What’s new?

e Curves, legend and trigger source selection in the oscilloscope now show dynamic, phase-based
colours.

e Each phase has its own colour: L1 - red, L2 — green, L3 — blue.

e If several channels share the same phase, each channel is shown in an increasingly darker shade for

better differentiation.

+ + + Harvy2 app v0.30.1 is live on PROD (29.05.2026) + + +
What’s new?

e Firmware update: firmware versions are now sorted in descending order, from highest to lowest

version.
Bug fixes

e Fixed handling of unsupported browsers (e.g. Safari and older Firefox versions).
e The “Firmware Update” button in the header is now hidden on unsupported devices.
¢ TFixed a bug in the import of analogue inputs: 16 unsaved changes are no longer incorrectly shown

when none were made.

+ + + Harvy2 app v0.30.0 is live on harvy2.app (23.05.2026) + + +
What’s new?

e More stable live data stream: if metering values stop arriving, the application now automatically
resends the command to start the data stream — a manual reconnect is no longer necessary.

e Automatic retry of commands: requests to the device are now automatically retried up to 3 times in
case of a timeout or error. Brief disruptions therefore less often result in visible errors.

¢ Smoother operation on mobile devices: the occasional brief freezes of the interface (2-3 seconds) on
mobile devices occur significantly less often due to a revised connection technique.

e More reliable recovery after unplugging the USB cable.

e Firmware update retains the connection: the device now automatically remains connected after the
update — reconnecting via “Connect” is no longer necessary (the corresponding step in chapter 5 is
omitted).

Page 44 of 48



de@em

sense | checkR | act

e Firmware update runs faster and is more reliable across platforms (special cases fixed under Android
and Windows).
e New option “Serial Protocol v2”, disabled by default, for experienced users (experiment mode) with

additional data verification; not normally required.

+ + + Harvy2 app v0.29.1 is live on PROD (21.05.2026)+ + +
What’s new?

e Text adjustment in the firmware update dialog: a no-longer-applicable note about a beta version was

removed.

+ + + Harvy2 Firmware v1.3.0 (19.05.2026) + + +
What’s new?
Remote configuration via LoRaWAN downlink

e In addition to configuration via USB, devices can now also be configured and controlled remotely
via LoRaWAN downlinks.
e A new, separate web tool is available for creating the corresponding downlink commands, the

Harvy2 Downlink Generator. A detailed guide can be found in chapter 4.2.
Supercapacitor charge status indicator

e The info LED indicates the charge level of the internal capacitor in 20% steps by flashing 1 to 5

times.
Improved measurement accuracy with Rogowski coils

o The signal processing for Rogowski current transformers has been revised (including adaptive noise
suppression, improved integration method). This reduces interference on unconnected channels and

increases measurement accuracy under real load.
Further improvements

e TFixed a duplicate transmission of counter readings in certain constellations.

e TFixed a rare, unexpected restart in battery-only operation.

+ + + Harvy2 app v0.29.0 is live on PROD (13.05.2026) + + +
What’s new?
Rogowski noise suppression (Noise Gate)

e New parameter in the “Sensing Inputs” tab, available only for Harvy2 devices with Rogowski coils.
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e Three options can be selected: Off, Fixed threshold or Adaptive. With the fixed threshold, a value
between 1-10 A (no decimal places) can be set.

e Requires at least firmware version 1.3.0-rc5.
Dark Mode

¢ Improved contrast between text and background in help texts.
Improved save process

e The Save button is disabled per tab when there is nothing to save, including a tooltip explaining
why.
e Each tab shows its own indicator for unsaved changes.

e The oscilloscope also shows the number of unsaved changes.
Further bug fixes

e A single combined message instead of two separate messages when saving/loading in the
“Measurement” tab.
e Correct number of changed values in the “Analogue Inputs” tab.

¢ Notifications on save/load/restart now also in the oscilloscope.

+ + + Harvy2 app v0.28.2 is live on PROD (09.02.2026) + + +
What’s new?

e Fixed a bug where selecting the transducer type “T500/40” in the “Sensing Inputs” tab could not be

saved — this now works correctly.

+ + + Harvy2 app v0.28.1 is live on PROD (18.12.2025)+ + +
What’s new?
Bug fixes

e Import now correctly loads new settings into the respective tabs.
e The “Force Rejoin”, “Reset Session & MAC State” and “Erase Counter Memory” buttons are correctly
active again after use.

e Error messages when saving and loading settings are now reliably shown as a notification.

+ + + Harvy2 app v0.28.0 is live on PROD (15.12.2025) + + +
What’s new?

New oscilloscope features

e Flexible filtering of the displayed curves by channel (IN1-IN4) or by phase (L1/L2/L3).
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e Revised, more readable legend.

e In the non-normalised view, IN1-IN4 now show the actual current in mA (previously unclear mV
values).

New experimental features (experiment mode only)

e Automatic phase detection: the system can automatically detect which phase (L1/12/13) is present
at which input.

e Detection of the rotating field direction (clockwise or counter-clockwise).
e Calculation of voltage curves from the current measurements (three-phase voltage synthesis).

e Power matrix view: overview of power values per phase, including phase angle differences (Ag).

User interface

e The oscilloscope view is now always visible and no longer tied to experiment mode.

e Improved display on mobile devices (tables adapt to small screens).

Technical improvements

e LoRaWAN settings are saved faster due to fewer flash write operations.

e Fixed an important bug related to “DevNonce” (see also FAQs).

+ + + Harvy2 app v0.27.1 is live on PROD (12.12.2025)+ + +

What’s new?

e Small correction to the designation of the Rogowski coil type “R1000/100” in the selection list (not

a new coil, just an adjustment of the type designation).

+ + + Harvy2 app v0.25.1 is live on PROD (08.10.2025) + + +

What'’s new?

e Small addition: after a failed connection attempt, the application now informs the user that
“Connect” should be clicked again.

+ + + Harvy2 app v0.25.0 is live on PROD (08.10.2025) + + +
What’s new?

Revision of the settings area

e The “Advanced” tab was dissolved; the settings are now found in the respective matching tabs
(Sensing Inputs, LoRaWAN, Measurement).

o The flags (expert/experiment mode, among others) are now found in the “Advanced” tab instead of
the footer.
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LoRaWAN

e “Force Rejoin” and “Reset Session & MAC State” are now found at the end of the LoRaWAN tab and
are always available without unlocking additional modes.
e Results of these actions are shown as a notification.

Further improvements

e The connection attempt is now automatically retried up to 3 X on failure before an error is shown.

+ + + Harvy2 app v0.24.0 is live on PROD (10.09.2025) + + +
What’s new?
Sensing Inputs

e The checkboxes for Transmit, Harvesting, DC and AC can now also be edited when the voltage
transformer is enabled.
e If, with the voltage transformer enabled, the Transmit and Harvesting checkboxes are disabled, the

application now points this out with a notification when saving.
Further improvements

e General stability improvement with debug mode disabled.

e Better readability of the manual scaling labels in Dark Mode.
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