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Safety information

Explanation of
warnings and
safety instruc-
tions

Safety instruc-
tions and im-
portant informa-
tion

The warnings and safety instructions in these instructions are intended to pro-
tect people from possible injury and the product from damage.

A DANGER!

Indicates an immediately dangerous situation
Serious injury or death will result if appropriate precautions are not taken.
» Action step to escape the situation

/\  WARNING!

Indicates a potentially dangerous situation
Death or serious injury may result if appropriate precautions are not taken.
» Action step to escape the situation

/\ CAUTION!

Indicates a potentially dangerous situation
Minor or moderate injury may result if appropriate precautions are not taken.
» Action step to escape the situation

Indicates impaired work results and/or damage to the device and compon-
ents

The warnings and safety instructions are an integral part of these instructions
and must always be observed to ensure the safe and proper use of the product.

The device has been manufactured in line with the state of the art and according
to recognized safety standards.

/\  WARNING!

Incorrect operation or misuse

Serious to fatal injuries to the operator or third parties as well as damage to

the device and other property of the operator may result.

» All persons involved in the commissioning, maintenance, and servicing of
the device must be appropriately qualified and have knowledge of working
with electrical installations.

» Read these operating instructions in full and follow them carefully and
precisely.

» The operating instructions must always be kept to hand wherever the
device is being used.
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IMPORTANT!

In addition to the operating instructions, observe the following general and local
rules:

- Accident prevention

- Fire protection

- Environmental protection

IMPORTANT!
Labels, warning notices, and safety symbols are located on the device. A descrip-
tion can be found in these operating instructions.

IMPORTANT!

All safety and danger notices on the device:

- Must be kept in a legible state

- Must not be damaged/marked

- Must not be removed

- Must not be covered, have anything stuck on them, or painted over

/\  WARNING!

Tampered-with and non-functioning protection devices

Serious to fatal injuries as well as damage to the device and other property of

the operator may result.

» Never bypass or disable protection devices.

» Any protection devices that are not fully functional must be repaired by an
authorized specialist before the device is switched on.

/\  WARNING!

Loose, damaged, or under-dimensioned cables

An electric shock can be fatal.

» Use undamaged, insulated, and adequately dimensioned cables.

» Fasten the cables according to the specifications in the operating instruc-
tions.

» Loose, damaged, or under-dimensioned cables must be repaired or re-
placed immediately by an authorized specialist.

" NOTE!

Installations or modifications to the device

The device may be damaged

» Do not carry out any alterations, installations, or modifications to the
device without first obtaining the manufacturer's permission.

» Damaged components must be replaced.

» Only use original spare parts.

Environmental Operation or storage of the device outside the stipulated area will be deemed as
conditions not in accordance with the intended purpose.

Electromagnetic  During operation, due to the high electrical voltages and currents, local electro-

fields magnetic fields (EMF) occur in the environment around the inverter and the
Fronius system components as well as in the area of the PV modules including
the supply lines.
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Data on noise
emission values

EMC measures

Backup power

In the case of exposure to humans, the required limit values are observed when
the products are used in line with the intended use and the recommended dis-
tance of at least 20 cm is observed.

If these limit values are complied with, according to current scientific knowledge,
no health-endangering effects from EMF exposure are to be expected. If wearers
of prostheses (implants, metal parts in and on the body) as well as active physical
aids (pacemakers, insulin pumps, hearing aids, etc.) are in the vicinity of compon-
ents of the PV system, they must consult with the responsible doctor regarding
possible health risks.

The sound pressure level of the inverter is indicated in the Technical data.

The cooling of the device takes place via an electronic temperature control sys-
tem at the lowest possible noise level and depends on the power used, ambient
temperature, and the soiling level of the device, etc.

It is not possible to provide a workplace-related emission value for this device,
because the actual sound pressure level is heavily influenced by the installation
situation, the power quality, the surrounding walls, and the properties of the
room in general.

In certain cases, even though a device complies with the standard limit values for
emissions, it may affect the application area for which it was designed (e.g., when
there is equipment that is susceptible to interference at the same location or if
the site where the device is installed is close to either radio or television receiv-
ers). If this is the case, the operator is obliged to take action to rectify the situ-
ation.

This system has backup power functions. A backup power supply can be estab-
lished in the event of a failure in the public grid.

If an automatic backup power supply is installed, a backup power supply warning
notice (https://www.fronius.com/en/search-page, item number: 42.0409.0275)
must be attached to the electrical distributor.

Maintenance and installation work in the home network requires both disconnec-
tion on the network side and deactivation of the replacement power mode by
opening the integrated DC disconnector on the inverter.

Test the function of the residual current devices for the backup power supply at
least every 6 months.

A description of how to run the test mode can be found in the checklist —
Backup power (https://www.fronius.com/en/search-page, item number:
42,0426,0365).

Depending on the irradiance conditions and the battery state of charge, the
backup power supply is automatically deactivated and activated. This can cause
the backup power supply to unexpectedly return from standby mode. Therefore,
installation work can only be performed on the home network when the backup
power supply is deactivated.

Influencing factors on the total output in backup power mode:
Reactive power

Electrical loads with a power factor not equal to 1 require reactive power as well
as effective power. The reactive power places a further load on the inverter. To
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https://www.fronius.com/de/suchseite#!/searchconfig/%7B%22countryPath%22%3A%22%2Fsitecore%2Fcontent%2FHome%22%2C%22language%22%3A%22de%22%2C%22token%22%3A%227d1xwydgt1e2wvi95zyo7i%22%2C%22activeDepartment%22%3Anull%2C%22initialSearch%22%3Afalse%2C%22searchword%22%3A%2242%2C0426%2C0365%22%2C%22dateStart%22%3Anull%2C%22dateEnd%22%3Anull%2C%22fronius%22%3A%7B%22facets%22%3A%5B%5D%7D%2C%22perfectwelding%22%3A%7B%22facets%22%3A%5B%5D%7D%2C%22solarenergy%22%3A%7B%22facets%22%3A%5B%5D%7D%2C%22perfectcharging%22%3A%7B%22facets%22%3A%5B%5D%7D%7D

Ground conduct-
or
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correctly calculate the actual total output, it is therefore the current produced
by the effective and reactive power, and not the rated power of the load, that is
relevant.

Devices with a high reactive power are predominantly electric motors, such as:
- Water pumps

- Circular saws

- Fans

High starting/start-up current

Electrical loads that need to accelerate a large mass generally require a high
starting/start-up current. This can be up to ten times the nominal current. The
maximum current of the inverter is available for the starting/start-up current.
Loads with too high a starting/start-up current cannot, therefore, be started/
operated, even though the nominal power of the inverter suggests otherwise. The
connected load power and the starting/start-up current must therefore be taken
into account when it comes to sizing the backup power circuit.

Devices with a high starting/start-up current include:

- Devices with electric motors (e.g., lift platforms, circular saws, workbenches)

- Devices with a high transmission ratio and flywheel mass

- Devices with compressors (e.g., compressed air compressors, air-conditioning
systems)

IMPORTANT!

Very high start-up currents can temporarily distort or interrupt the output
voltage. Simultaneous operation of electronic devices in the same backup power
circuit should be avoided.

Unbalanced load
When dimensioning three-phase backup power circuits, the total output power
and the powers per phase of the inverter must be taken into account.

IMPORTANT!

The inverter may only be operated within the limits of its technical capabilities.
Operation outside of its technical capabilities can cause the inverter to shut
down.

Connection of a point in the device, system, or installation to ground to protect
against electric shock in the event of a fault. When installing an inverter from
safety class 1 (see Technical data), a ground conductor connection is required.

When connecting the ground conductor, ensure that it is secured to prevent un-
intentional disconnection. All of the points listed in the chapter headed Connect-
ing the inverter to the public grid (AC side) on page 71 must be observed. When
using cable glands, ensure that the ground conductor is last to be subjected to a
load in the event of a failure of the cable gland. The respective national stand-
ards and regulations and requirements for minimum cross-section must be ob-
served when connecting the ground conductor.



Protection of people and equipment

Central grid and
system protec-
tion

WSD (wired
shutdown)

RCMU

Insulation mon-
itoring

AFCI - Arc Fault
Circuit Inter-
rupter (Arc
Guard)

The inverter offers the option to use the integrated AC relays as section switches
in conjunction with a central grid and system protection unit (in accordance with
VDE-AR-N 4105:2018:11 §6.4.1). For this purpose, the central trigger device
(switch) must be integrated into the WSD chain as described in chapter WSD
(wired shutdown) on page 15.

The wired shutdown (WSD) interrupts the inverter's grid power feed if the trigger
device (switch, e.g., Emergency Stop or fire alarm contact) has been activated.

If an inverter (slave) fails, it is bypassed and the other inverters continue operat-
ing. If a second inverter (slave) or the inverter (master) fails, the operation of the
entire WSD chain is interrupted.

For installation, see Installing the WSD (wired shutdown) on page 88.

The inverter is equipped with an RCMU (RCMU = residual current monitoring
unit) according to IEC 62109-2 and IEC63112.

It monitors residual currents from the PV module up to the AC output and dis-
connects the inverter from the grid when an improper residual current is detec-
ted.

In the case of photovoltaic systems with ungrounded PV modules, the inverter
checks the resistance between the positive or negative pole of the photovoltaic
system and the ground potential before starting grid power feed operation. In
the event of a short circuit between the DC+ or DC- cable and ground (e.g., due
to inadequately insulated DC cables or defective PV modules), feeding into the
public grid is prevented.

An AFCI (Arc Fault Circuit Interrupter) protects against arc faults and, in the
narrower sense, is a protection device in the event of contact errors. The AFCI
evaluates faults that occur in the current and voltage flow on the DC side using
an electronic circuit and shuts down the circuit if a contact error is detected. This
prevents overheating at poor contact points and, ideally, possible fires.

/\ CAUTION!

Danger from faulty or incorrect DC installation.

This may result in a risk of damage and, as a consequence, risk of fire in the PV
system due to prohibited thermal loads that occur during an arc.

» Check the plug connections to ensure that they are correct.

» Repair faulty insulation correctly.
» Perform connection work in line with the instructions.

IMPORTANT!
Fronius will not bear any costs that may arise due to a detected electric arc and
its consequences. Fronius accepts no liability for damage which may occur des-
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Safe state

16

pite the integrated Arc Fault Circuit Interrupter/interruption (e.g., due to a paral-
lel arc).

IMPORTANT!

Active PV module electronics (e.g., power optimizers) can impair the function of
the Arc Fault Circuit Interrupter. Fronius cannot guarantee the correct function
of the Arc Fault Circuit Interrupter in combination with active PV module elec-
tronics.

Reconnection behavior

Grid power feed operation is interrupted for at least 5 minutes after an arc has
been detected. Depending on the configuration, grid power feed operation is
then automatically resumed. If several arcs are detected within a period of 24
hours, grid power feed operation can also be permanently interrupted until a
manual reconnection has been performed.

In the safe state, the inverter infeed is deactivated and is disconnected from the
grid by the AC relay opening. The inverter switches to the safe state when the fol-
lowing events occur:
1. One of the following safety devices triggers:
- WSD
- Insulation monitoring
-  RCMU
- AFCI
2. The diagnostic function of the inverter detects a malfunction of these safety
devices.



General

Information on
the device

Technical data, warning notices, labels, and safety symbols are located on and in
the inverter. This information must be kept in a legible condition and must not be
removed, covered, pasted over, or painted over. They warn against incorrect oper-
ation, which may result in serious injury and property damage.

Symbols on the rating plate:

‘ c E CE label — confirms

compliance with applicable
EU directives and
regulations.

WEEE marking — waste

electrical and electronic
equipment must be
collected separately and
recycled in an
environmentally sound
manner in accordance with
the European Directive and
national law.

Safety symbols:

4| Integrated switch disconnector on the input side of the inverter with

AN
(1

switch-on, switch-off, and isolating function according to IEC 60947-3
and AS 60947.3. The values required by the applicable standard for Ithe
solar +60°C are given.

General warning sign
Observe the danger shown on the additional sign(s).

Observe instructions

Do not use the functions described here until you have fully read and

understood the following documents:

- These operating instructions, especially the safety rules.

- Read and understand all operating instructions for the system com-
ponents of the photovoltaic system, especially the safety rules.

Warning of hot surface
Take care not to come into contact with hot surfaces.

Warning of electrical voltage
Take care not to come into contact with electrical voltage.

Allow the capacitors of the inverter to discharge (2 minutes).

Warning notice text:

WARNING!
An electric shock can be fatal. Before opening the device, ensure that the input
and output sides are de-energized and disconnected.

17



How information
is presented in
the document

Target group

Data security

18

The conventions regarding how information is presented in the document, which
are set out below, have been defined in order to increase the readability and
comprehensibility of the document.

Application notes

IMPORTANT! Indicates application notes and other useful information. It does
not indicate a harmful or dangerous situation.

Software

Software functions and elements of a graphical user interface (e.g., buttons,
menu items) are highlighted in the text with this mark up.

Example: Click Save.
Instructions for action

E Action steps are displayed with consecutive numbering.

v' This symbol indicates the result of the action step or the entire instruc-
tion.

This document provides detailed information and instructions to ensure that all

users can use the device safely and efficiently.

- The information is intended for the following groups of people:

- Technical specialists: People with appropriate qualifications and funda-
mental electronic and mechanical knowledge, who are responsible for
the installation, operation, and maintenance of the device.

- Endusers: People that use the device in daily operation and want to un-
derstand its basic functions.

- Regardless of any qualifications, only perform the activities listed in this doc-
ument.

- All persons involved in the commissioning, maintenance, and servicing of the
device must be appropriately qualified and have knowledge of working with
electrical installations.

- The definition of professional qualifications and their applicability are sub-
ject to national law.

With regard to data security, the user is responsible for:
- Backing up any changes made to the factory settings
- Saving and storing personal settings



Copyright

- NOTE!

Data security for network and Internet connection

Unsecured networks and a lack of safeguards can result in data loss and unau-

thorized access. Observe the following points for safe operation:

» Operate inverters and system components on a private, secure network. A
WiFi network is considered secure if security standard WPA 2 is satisfied
as a minimum.

» Keep the network devices (e.g., WiFi routers) up to date with the latest
technology.

» Keep the software and/or firmware updated.

» Use a wired network to ensure a stable data connection.

» For security reasons, do not make inverters and system components ac-
cessible from the Internet via port forwarding or Port Address Translation
(PAT).

» Use the solutions provided by Fronius for monitoring and remote configur-
ation.

» The optional communication protocol Modbus TCP/IPY) is an unsecured
interface. Only use Modbus TCP/IP if no other secured data communica-
tion protocol (MQTT2) is possible (e.g., compatibility with older Smart
Meters).

1) TCP/IP - Transmission Control Protocol/Internet Protocol
2) MQTT - Message Queuing Telemetry Protocol

Copyright of these operating instructions remains with the manufacturer.

Text and illustrations were accurate at the time of printing, subject to change.
We are grateful for suggestions for improvement and information on any discrep-
ancies in the operating instructions.
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Fronius Verto

Device concept

Scope of supply

20

The inverter transforms the direct current generated by the PV modules into al-
ternating current. This alternating current is fed into the public grid and syn-
chronized with the mains voltage in use. Moreover, the solar energy can also be
stored in a connected battery for later use.

The inverter is intended for use in grid-connected photovoltaic systems. The in-
verter has backup power functions and switches to backup power mode if it has
been wired accordingly®.

The inverter automatically monitors the public grid. Whenever conditions in the
electric grid are inconsistent with standard conditions (e.g., grid switch-off, inter-
ruption), the inverter will immediately stop producing power and interrupt the
supply of power into the grid.

The grid is monitored by monitoring the voltage, frequency, and islanding condi-
tions.

After installation and commissioning, the inverter's operation is fully automatic;
the inverter draws the maximum possible power from the solar modules.
Depending on the operating point, this power is used in the home, stored in a bat-
tery*, or fed into the grid.

As soon as the energy provided by the solar modules is no longer sufficient, the
power from the battery is fed into the home network. Depending on the setting,
power may also be obtained from the public grid in order to charge the battery*.

When its temperature gets too high, the inverter automatically reduces the out-
put or charging power, or switches off completely, in order to protect itself.
Reasons for the temperature being too high include a high ambient temperature
or insufficient heat dissipation (for example, inadequate heat dissipation when in-
stalled in switch cabinets).

*

Depending on the device variant, suitable battery, corresponding cabling,
settings, and local standards and regulations.

(1) Mounting bracket (is mounted
on the inverter on delivery)
(2) Inverter
(3) Housing cover
(4) Quick Start Guide
(5) Plug set MC4 EVO Store
10 mm?/ 4-6 mm?




Enhanced Power With the “Enhanced Power Harvest” function, surplus energy from the PV mod-

Harvest ules that exceeds the rated power of the inverter can also be stored in the bat-
tery.
I —
/mhmArarm
o8 [
r3r303 -,

Surplus en-
Power category ergy Maximum DC power utilization

15.0 150% 22.5 kW

17.5 150% 26.25 kW

20.0 150% 30 kW

25.0 130% 32.5 kW

30.0 130% 39 kW

33.3 117% 39 kW
Backup Power With the "Backup Power Boost” function, the inverter can provide increased
Boost power for a short time in backup power mode in order to reliably supply even

power-intensive loads.

CJC303 —
(e Ve N <
LJLJdes| o o o
FEaea
v

LJLJLd =
st R =
LJLJLd

Power category Max. DC power * Max. output current / phase *

15.0 30 kVA 43.5 A (3 phases) / 32 A (1 phase)
17.5 30 kVA 43.5 A (3 phases) / 32 A (1 phase)
20.0 30 kVA 43.5 A (3 phases) / 32 A (1 phase)
25.0 50 kVA 72.5 A (3 phases) / 72.5 A (1 phase)
30.0 50 kVA 72.5 A (3 phases) / 72.5 A (1 phase)
33.3 50 kVA 72.5 A (3 phases) / 72.5 A (1 phase)

21



* Sufficient PV and battery power required. Duration max. 5—10 seconds, 400 V
AC symmetrical, depending on the environmental conditions.

Ambient air is drawn in by the fan on
the top and bottom and blown out at
the device sides. The even heat dissip-
ation allows several inverters to be in-
stalled next to each other.

Thermal concept

" NOTE!

Risk due to insufficient cooling of the inverter.

This may result in a loss of power in the inverter.

» Do not block the fan (for example, with objects that protrude through the
touch guard).

» Do not cover the ventilation slots, even partially.

» Make sure that the ambient air can always flow through the inverter's vent-
ilation slots unimpeded.

Fronius Sol- System owners and installers can easily monitor and analyze the PV system using

ar.web Fronius Solar.web or Fronius Solar.web Premium. With the appropriate configur-
ation, the inverter transmits data such as power, yield, load, and energy balance
to Fronius Solar.web. More detailed information can be found at Solar.web - Mon-
itoring & analysis.

Configuration is carried out using the Setup wizard; see the chapter headed In-
stallation with the app on page 90 or Installation with the browser on page 90.

Requirements for configuration:

- Internet connection (download: min. 512 kbit/s, upload: min. 256 kbit/s)*.

- User account at solarweb.com.

- Completed configuration using the Setup wizard.

* These specifications do not provide an absolute guarantee of flawless op-
eration. High error rates in the transmission, fluctuating receptions or mis-
fires can have an adverse effect on data transfer. Fronius recommends on-
site testing to ensure that the connections meet the minimum require-

ments.
Local commu- The inverter can be found via the Multicast DNS (mDNS) protocol. We recom-
nication mend searching for the inverter using the assigned host name.
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https://www.fronius.com/de-de/germany/solarenergie/installateure-partner/produkte-loesungen/monitoring-digitale-tools/pv-anlagen-monitoring-solarweb#!/tabs/fc8f18f1-979e-4dfc-beb2-b3e3361e25c8
https://www.fronius.com/de-de/germany/solarenergie/installateure-partner/produkte-loesungen/monitoring-digitale-tools/pv-anlagen-monitoring-solarweb#!/tabs/fc8f18f1-979e-4dfc-beb2-b3e3361e25c8
https://www.solarweb.com/

The following data can be called up via mDNS:

NominalPower
Systemname
DeviceSerialNumber
SoftwareBundleVersion
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Different operating modes

Operating modes
— Explanation of
symbols

Operating mode
— Inverter with
battery

24

[t Wt Wi |
LJLJaLd
A
LJLJaLd
e
LJLJILd
mrarm
LJLJaLd

PV module
generates direct current

Fronius Verto inverter

converts the direct current into alternating current and charges
the battery. The integrated system monitoring enables the inverter
to be integrated into a network by means of WLAN.

Additional inverter in the system
converts the direct current into alternating current. However, it
cannot charge a battery and is not available in backup power mode.

Battery
is coupled to the inverter on the direct current side and stores
electrical energy.

Fronius Ohmpilot
for using excess energy to heat water.

Primary meter

records the load curve of the system and makes the measured data
available for energy profiling in Fronius Solar.web. The primary
meter also regulates the dynamic feed-in control.

Secondary meter

records the load curve of individual loads (e.g., washing machine,
lights, television, heat pump, etc.) in the load branch and makes the
measured data available for energy profiling in Fronius Solar.web.

Loads in the system
are the loads connected in the system.

Additional loads and producers in the system

—,’_\—/}1\ which are connected to the system by means of a Smart Meter.
\,/_\ Full Backup
é the inverter is prepared for backup power mode. The backup power
v A

function must be implemented in the switch cabinet by the electri-
cian performing the installation. The PV system operates in a
stand-alone manner in backup power mode.

Grid
supplies the loads in the system if insufficient power is being gen-
erated by the PV modules or supplied by the battery.

In order to be able to obtain the highest rate of self-consumption with your
photovoltaic system, a battery can be used to store excess energy. The battery is
coupled to the inverter on the direct current side. Multiple current conversion is
therefore not required, and the efficiency is increased.



Operating mode
— Inverter with
battery and sev-
eral Smart
Meters

Operating mode
— Inverter with
battery, AC-
coupled to an-
other inverter

Operating mode
— Inverter with
battery and
backup power
function
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IMPORTANT!

In backup power mode, an increased nominal frequency is used in order to pre-
vent undesired parallel operation with other power generators.

o0

J0)

When the hybrid PV system is equipped with all the available features, the invert-

er can:

- Supply loads in the house

- Store excess energy in the battery and/or feed it into the grid
- Supply connected loads in the event of a power failure
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Operating mode
— Inverter with
battery and
Ohmpilot

Operating mode
— Inverter with
battery, Ohmpi-
lot, and backup
power function

Operating mode
— Inverter with
battery and an-
other inverter
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IMPORTANT!

J0)

In the fully equipped hybrid PV system with a Fronius Ohmpilot, the Ohmpilot
cannot be operated in the event of a power failure for regulatory reasons. It is
therefore sensible to install the Ohmpilot outside of the backup power branch.
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In the hybrid PV system, batteries may only be connected to an inverter with bat-
tery support. Batteries cannot be split between multiple inverters with battery
support. Depending on the battery manufacturer, however, several batteries can

be combined on one inverter.
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Operating mode In the hybrid PV system, batteries may only be connected to an inverter with bat-
— Inverter with tery support. Batteries cannot be split between multiple inverters with battery
battery, another support. Depending on the battery manufacturer, however, several batteries can
inverter, and be combined on one inverter.

backup power
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* Depending on the settings and local standards and regulations.

Operating states = Battery systems distinguish between different operating states. In each case, the
(only for battery relevant current operating state is displayed on the user interface of the inverter
systems) or in Fronius Solar.web.
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Normal operation

The energy is stored or drawn, as required.

Min. state of charge (SoC)
reached

The battery has reached the minimum SoC spe-
cified by the manufacturer or the set minimum
SoC. The battery cannot be discharged further.

Energy saving mode
(standby)

The system has been put into energy-saving mode.
Energy saving mode is automatically ended as
soon as sufficient surplus power is available again.

Start

The battery system starts from energy-saving
mode (standby).

Forced re-charging

The inverter recharges the battery, in order to
maintain the SoC specified by the manufacturer
or the set minimum SoC (protection against deep
discharge).

Calibration charging

The battery system is charged to the SoC of 100%
and then discharged to the SoC of 0%. After 1
hour of waiting time at SoC 0%, the calibration
charge is stopped and the battery switches to nor-
mal operation.

Service mode

The battery system is charged or discharged to
the SoC of 30% and the SoC of 30% is maintained
until the end of the service mode.

Deactivated

The battery is not active. It has either been deac-
tivated, switched off, or the communication
between the battery and the inverter has been in-
terrupted.




Energy-saving mode

General

Switch-off con-
ditions

Switch-on condi-
tions

Special case

Energy saving mode (standby mode) is used to reduce the self-consumption of
the system. Both the inverter and the battery automatically switch to energy sav-
ing mode under certain conditions.

The inverter switches to energy saving mode if the battery is flat and no PV
power is available. Only the inverter's communication with the Fronius Smart
Meter and Fronius Solar.web is maintained.

If all the switch-off conditions are met, the battery switches into energy saving
mode within ten minutes. This time delay ensures that the inverter can at least be
restarted.

_ The battery state of charge is less than or equal to the input
< min. SoC minimum state of charge.

The current charging or discharging power of the battery is
<100 W less than 100 W.

Less than 50 W is available for charging the battery. The
@ <50W power of feeding into the public grid is at least 50 W less than

the power currently required in the home network.

The inverter automatically switches into energy saving mode, following the bat-
tery.

If one of the following conditions is met for at least 30 seconds, energy saving

mode is ended:

- Energy saving mode is no longer permissible owing to a changed setting on
the user interface of the inverter.

- If dynamic power reduction of O is set, or if the system is operating in backup
power mode, the power of feeding into the public grid is always less than the
required power in the home network.

There is a separate condition for this case (dynamic power reduction < 300 W

or active backup power mode):

- If the PV power is above a specified threshold, energy saving mode is
ended.

- Battery charging from the public grid is requested via the user interface of
the inverter.

- The battery is being recharged in order to restore the minimum state of
charge or perform calibration.

If the inverter does not operate for 12 minutes (e.g., fault), or there is an inter-
ruption in the electrical connection between the inverter and the battery and
there is no backup power mode, the battery switches to energy-saving mode in
any case. This reduces self discharge of the battery.
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Indication of en-  During energy saving mode:
ergy saving - Operating LED of the inverter lights up orange (see Button functions and

mode LED status indicator on page 41).
- The user interface of the inverter can be reached.
- All the available data are saved and transmitted to Solar.web.
- The real-time data can be seen on Solar.web.

Energy saving mode is shown on the user interface of the

inverter and in Solar.web by an "i" beside the battery
symbol in the system overview.
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Suitable batteries

General

Fronius batteries

BYD batteries

Fronius explicitly points out that the third-party batteries are not Fronius
products. Fronius is not the manufacturer, distributor, or retailer of these batter-
ies. Fronius accepts no liability and offers no service or guarantees for these bat-
teries.

Obsolete firmware/software states may lead to incompatibilities between the in-
verter and the battery. In this case, the following steps are to be performed:

E Update battery software—see the battery documentation.
E' Update inverter firmware—see Update on page 111.

Read this document and the Installation Instructions before installing and com-
missioning the external battery. The documentation is either enclosed with the
external battery or can be obtained from the battery manufacturer or their ser-
vice partners

All documents associated with the inverter can be found at the following ad-
dress:

https://www.fronius.com/en/solar-energy/installers-partners/service-support/
tech-support

Fronius Reserva

Capacity [kWh] 6.3 -15.8
Number of modules 2-5
Fronius Verto Plus °
Battery parallel operation* °

Fronius Reserva Pro

Capacity [kWh] 12.0 - 32.0
Number of modules 3-8
Fronius Verto Plus °
Battery parallel operation* °

*

Max. 4 batteries with the same capacity can be combined.

BYD Battery-Box Premium HVS
BYD Battery-Box HVS+

Capacity [kWh]V 5.1-12.8

Number of modules 2-5



https://www.fronius.com/en/solar-energy/installers-partners/service-support/tech-support
https://www.fronius.com/en/solar-energy/installers-partners/service-support/tech-support
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BYD Battery-Box Premium HVS
BYD Battery-Box HVS+

Fronius Verto Plus

Battery parallel operation*

BYD Battery-Box Premium HVM
BYD Battery-Box HVM+

Capacity [kWh]

11.0-22.1

Number of modules

[e\]

4-8

Fronius Verto Plus

Battery parallel operation*

BYD Battery-Box HVB
Capacity [kWh]

5.9-8.9

11.8 - 29.6

Number of modules

2-3

4 - 10

Fronius Verto Plus

Battery parallel operation*

*

Max. 3 batteries with the same capacity can be combined. With BYD Bat-

tery-Box Premium HVM 22.1 max. 2 batteries can be combined.

IMPORTANT!

See the battery manufacturer's documentation for the maximum DC cable

length.

IMPORTANT! The following switch-on sequence for the system must always be
followed to ensure reliable operation with a BYD Battery-Box Premium.

Switch on the battery.



Turn on the automatic circuit breaker.
Set the DC disconnector to the "on"

switch position.

i-,/ AC~
i) Il %
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Manual system start

Requirements

Notification of
system shut-
down

Manual battery
start after sys-
tem shutdown

Starting backup
power operation
after a system
shutdown

34

There is no energy available from the PV modules or from the public grid. If
backup power operation or battery operation are not possible (e.g., deep dis-
charge protection of the battery), the inverter and battery switch off.

Status codes about the inactive state of the battery are displayed on the user in-
terface of the inverter. A notification via e-mail can be activated in Fronius Sol-
ar.web.

As soon as energy is available again, the inverter starts operation automatically;
however, the battery must be started manually. The switch-on sequence must be
observed for this, see chapter Suitable batteries on page 31.

The inverter requires energy from the battery to start backup power operation.
This is done manually on the battery; further information on the power supply for
restarting the inverter via the battery can be found in the battery manufacturer's
Operating Instructions.



Utilization in accordance with "intended purpose"

Intended use

Foreseeable mis-
use

Provisions for
the photovoltaic
system

The inverter is designed to convert direct current from PV modules into alternat-
ing current and feed this power into the public grid. A backup power mode* is
possible if the wiring is set up accordingly.

Intended use also means:

- Carefully reading and following all the instructions as well as complying with
the safety and danger notices in the operating instructions

- Installation in accordance with the chapter headed Installation, from page
59

Follow all grid operator regulations regarding energy fed into the grid and con-
nection methods.

The inverter is a grid-connected inverter with backup power function and is not a

stand-alone inverter. The following restrictions in backup power mode must

therefore be observed:

- The inverter may be operated for max. 2000 operating hours in backup power
mode

- The inverter may be operated for more than 2000 operating hours in backup
power mode provided 20% of the grid power feed operating time of the in-
verter is not exceeded at the time in question

Depending on the device variant, suitable battery, corresponding cabling,
settings, and local standards and regulations.

The following circumstances are considered to be reasonably foreseeable misuse:

- Any use that is not the intended use or goes beyond the intended use.

- Alterations to the inverter that are not expressly recommended by Fronius.

- Installation of components that are not expressly recommended or sold by
Fronius.

The inverter is designed exclusively to be connected and used with PV modules.
Use with other DC generators (e.g., wind generators) is not permitted.

When configuring the photovoltaic system, make sure that all photovoltaic sys-
tem components are operating exclusively within their permitted operating
range.

All measures recommended by the PV module manufacturer for maintaining the
PV module properties must be followed.
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Surge protection device (SPD)

Surge protection
device SPD

36

The surge protection device (SPD) protects against temporary over-
voltages and diverts surge currents (e.g., lightning strike). Based on an
overall lightning protection concept, the SPD contributes to the pro-
tection of the photovoltaic system components.

R+

If the surge protection device is triggered, the color of the indicator
changes from green to red (mechanical display).

©

A triggered SPD must be replaced with a fully functional SPD imme-
diately by an authorized specialist company in order to maintain the
full protective function of the device.

It is possible to enable the option of digitally displaying the triggering
of an SPD. If you wish to set this function, refer to the PDF "SPD Trig-
gering / Temporary SPD Triggering" in the Service & Support area at
www.fronius.com

IMPORTANT!

After setting the function described above, the inverter also responds if the 2-
pole signal cable of the surge protection device is damaged or is subject to an in-
terruption.

The following components can be used to replace existing AC SPDs with type
1+2 products:

- CITEL - DAC1-13S-31-275 (for mains voltages of 380—400 V)

- CITEL - DAC1-13S-31-320 (for mains voltages of 440—480 V)

Note: Replacing a device does not automatically result in replacement of the ex-
isting SPDs.



Operating controls and connections

Connection area

(12)

(1)
(2)
(3)

(4)

(5)
(6)
(7)
(8)
(9)
(10)
(11)
(12)

@ = | = = | = | = | = | =
4)
T’ ==k
FL@PI@I“I@W@H [
S
12 =/
= °Q %
Je] —7 |——=I—e| =1 j
\ © X T - T [ —|=— )J
“\ﬁﬂﬂ% diln oy ol ﬁ%i@fﬂ Q:J @ ﬁﬂ#
(11)

(10) @ @ @O © ©

Push-in WSD (wired shutdown) terminal
Push-in terminals in the data communication area (Modbus)

Push-in terminals in the data communication area (Modbus, digital inputs

and outputs)

5-pin AC terminal

@ = J=_

Cable gland/cable connection AC

Surge protection device AC SPD

Optional cable gland

Grounding clamping bolts

Data communication area cable gland/cable connection
DIN rail (installation option for third-party components)
DC connections MC4 and battery connections MC4-Evo stor
Surge protection device DC SPD
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Photovoltaic and
battery connec-
tions

Ground elec-
trode bolt

Mounting option
for third-party
components
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BAT

The ground electrode bolt D allows
additional components to be groun-
ded, such as:

- ACcable

- Module mounting system

- Ground rod

If further grounding options are re-
quired, suitable terminals can be fitted
to the DIN rail.

In the connection area there is space
for mounting third-party components.
Components up to a maximum width
of 14.5 cm (8 DU) can be mounted on
the DIN rail. The components must
have a temperature resistance of

-4,0 °C to +70 °C.



DC disconnector

Data communic-
ation area

The DC disconnector has 2 switch set-
tings: 1 (On) / 0 (Off).

The DC disconnector isolates the PV
connections only and not the battery.
If local regulations require disconnec-
tion of the battery connections, an ex-
ternal isolating device must be in-
stalled between the inverter and the
battery.

Protection against unintentional
switching on:

When the switch is in the 0 (Off) posi-
tion, a conventional padlock can be
used to secure the inverter against be-
ing switched on. The national
guidelines must be complied with in
this respect.

Padlock minimum requirement:
- Shackle diameter min. 6 mm
- Housing size min. 40 mm

Technical Data (WLAN)
LED | Frequency band: channel 1-14(2412-2462 MHz)
’/3 Radio-frequency power: <100 mW (<20 dBm)
[ ] IP WLAN: 192.168.250.181 | Password: 12345678

J [TModbus o] [TModbus 1] [ o ]
‘erminating resistor ‘erminating resistor
] G =) @D

LED E)H—“

Battery %
Connection

[

Reserved for
internal use

5 3| ¢
- @ ©
5] Sl =
s 3 8. N\
E N 2| 5 1/Os = Load Management,
EZ % S 2 Demand Respone Mode (DRM)*,
ﬁ o & % :5 ______ Back-up power, 10 control, ...
o> =
55 B3
=8 B * Demand Response Mode (DRM)
igd A 104 = RGO (Ref GEN/0)
s 2 105 = CLO (COM LOAD/0)
SoE 2 IN6 = 1/5
SE4¢ IN7 = 2/6
928 IN8 = 3/7
SE2 IN9 = 4/8
5
xOon /

* This connection is available for devices manufactured from the first quarter of 2026.

Indicates the inverter operating

@) Operating LED
status.

BAT switch Position 1: Setting for connecting
compatible batteries (factory setting)

Position 0: not in use

Defines the inverter as the WSD mas-
ter or WSD slave.

WSD (wired shutdown) switch

Position 1: WSD master
Position 0: WSD slave
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Modbus 0 (MBO) switch

Switches the terminating resistor for
Modbus 0 (MBO) on/off.

Position 1: Terminating resistor on
(factory setting)
Position 0: Terminating resistor off

Modbus 1 (MB1) switch

Switches the terminating resistor for
Modbus 1 (MB1) on/off.

Position 1: Terminating resistor on
(factory setting)
Position 0: Terminating resistor off

& Optical sensor

For operating the inverter. See
chapter Button functions and LED
status indicator on page 41.

2 Communications LED

Indicates the inverter connection
status.

Battery Connection (Modbus RJ45)

Modbus connection for connecting a
compatible battery.

IMPORTANT!

- This connection only works with
hybrid inverters.

- The connection is connected to
Modbus 0.

- Do not connect any network com-
ponents (e.g., WiFi router) to this
connection.

LAN1

Ethernet connection for data commu-
nication (e.g., WiFi router, home net-
work) or, for commissioning with a
laptop, see chapter Installation with
the browser on page 90).

LAN 2

Reserved for future functions.

I/0 terminal

Push-in terminal for digital inputs/
outputs. See chapter Permitted
cables for the data communication
connection on page 69.

The designations (RGo, CLO, 1/5, 2/6,
3/7, 4/8) relate to the Function De-
mand Response Mode, see chapter
Demand Response Modes (DRM) on
page 98.

WSD terminal

Push-in terminal for the WSD installa-
tion. See chapter Installing the WSD
(wired shutdown) on page 88.




Modbus terminal

Push-in terminal for the installation of
Modbus 0, Modbus 1, 12 V, and GND
(ground).

The inverter establishes the data con-
nection to the connected components
via the Modbus terminal. The inputs
Mo and M1 can be freely selected.
Max. 4 Modbus participants per input;
see chapter Modbus participants on
page 83.

Button functions IN The operating status LED dis-
fmc! LED status G | ) O plays the status of the inverter.
indicator 0] = In case of faults, follow the in-
@j ¢ dividual steps in the Fronius
| Solar.start app.
1x WLAN access point @j The optical sensor is actuated
2x WPS ing it wi i
?:6 sec. Quit Service Message by tOUChmg it with a ﬁnger'
" The communications LED dis-
L plays the connection status. To
e Ok m==== Connected establish a connection, follow
———= Standby mmm Connecting the individual steps in the
€= Uncritical Error (flashing) Fronius Solar.start app.
(flashing) =5 WPS active
@ Critical Error == Network Error

Sensor functions

1x ™ = WLAN access point (AP) is opened.

~
—
L]

Flashes blue

4

2x & = WLAN protected setup (WPS) is activated.

~
_
L]

Flashes green

=D

3 seconds & (max. 6 seconds) = The service message dis-
appears.

& Flashes white (quickly)

LED status indicator

The inverter is operating correctly.

o Lights up green

The inverter is performing the grid checks required by
the applicable standards for grid power feed operation.

O Flashes green
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LED status indicator

The inverter is on standby, is not operating (e.g., no en-
) ergy fed into the grid at night), or is not configured.

\ |
‘/

) Lights up yellow

The inverter displays a non-critical status.

O Flashes yellow

The inverter displays a critical status and no energy is
fed into the grid.

-~

) Lights up red

The inverter displays a backup power overload.

~

O Flashes red

The network connection is being established via WPS.
ox & = WPS search mode.

|

~
_
L]

Flashes green

The network connection is being established via
WLAN AP.

1x ® = WLAN AP search mode (active for 30 minutes).

_
°

Flashes blue

The network connection is not configured.

P~
>
0

Lights up yellow

A network error is displayed, the inverter is operating
correctly.

~
_
L]

Lights up red

The network connection is active.

44404

P~
_
0

Lights up blue

G== "= The inverter is performing an update.

N\

G
.)))

()

& /= Flash blue

There is a service message.

& Lights up white

Schematic in- The V+/ GND pin provides the possibility of feeding in a voltage in the range of

ternal wiring of 12.5 to 24 V (+ max. 20%) using an external power supply unit. Outputs IO 0 -5

I0s can then be operated using the external voltage that has been fed in. A maximum
of 1 A may be drawn per output, whereby a total of max. 3 A is permitted. The
fuse protection must take place externally.
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/\ CAUTION!

Danger from polarity reversal at the terminals due to improper connection of

external power supply units.

This may result in severe damage to the inverter.

» Check the polarity of the external power supply unit with a suitable meas-
uring device before connecting it.

» Connect the cables to the V+/GND outputs while ensuring the correct po-
larity.

IMPORTANT!
If the total output (6 W) is exceeded, the inverter switches off the entire external

power supply.

12V DC

500 mA

12V,
5V

usB
TYPA

(1) Current limitation
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Backup power variant - Full Backup
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General

Prerequisites for
backup power
mode

Transitioning
from grid power
feed operation to
backup power
mode

Transitioning
from backup
power mode to
grid power feed
operation

Backup power
and energy sav-
ing mode

The following prerequisites must be met in order to use the inverter’'s backup
power function:

wn

.

©

The inverter must support the backup power variant “Full Backup.”

A battery suitable for backup power use must be installed and configured.
Correct cabling of the backup power system in the electrical installation or
usage of a switchover box from Enwitec (see chapter Components for switch-
ing to backup power on page 142 or Circuit diagrams—automatic switch to
backup power with Fronius Backup Controller on page 171).

An installation with connected neutral conductor.

Install and configure the Fronius Smart Meter at the feed-in point.

Attach a backup power supply warning (https://www.fronius.com/en/search-
page, item number: 42.0409.0275) to the electrical distributor.

Apply the necessary settings in the Devices and system components > Func-
tions and pins > Backup Power menu item and activate backup power.

Go through the checklist — Backup power (https://www.fronius.com/en/
search-page, item number: 42.0426.0365) step by step and confirm.

The public grid is monitored by the inverter's internal grid and system pro-
tection unit and by the Fronius Smart Meter connected to it.

The public grid fails or specific grid parameters are undershot or exceeded.
The inverter carries out the measures necessary according to the country
standard and then switches off.

The inverter starts backup power mode after a checking period.

All loads in the household that are in the backup power circuit are supplied
by the battery and the PV modules. The remaining loads are not supplied
with power and are safely isolated.

The inverter is operating in backup power mode.

The public grid is functioning correctly again.

The Fronius Smart Meter monitors the grid parameters on the public grid
and passes this information to the inverter.

The stability of the restored public grid is determined by checking the meas-
ured values of the Fronius Smart Meter.

Backup power mode is terminated automatically or manually depending on
the design of the backup power switchover facility.

All circuits are reconnected to the public grid and are supplied by the grid.
The inverter can start grid power feed operation again after performing the
grid checks required by the relevant standard.

Under the following conditions, the battery and the inverter are switched to en-
ergy saving mode after a waiting time of 8-12 minutes and backup power mode is
ended:

The battery is discharged to the minimum state of charge and no energy is
coming from the PV modules.
The inverter is set to energy saving mode (standby mode).
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https://www.fronius.com/en/search-page?searchedBU=#!/searchconfig/%7B%22searchword%22%3A%2242%2C0409%2C0275%22%2C%22dateStart%22%3Anull%2C%22dateEnd%22%3Anull%2C%22countryPath%22%3A%22%2Fsitecore%2Fcontent%2FHome%22%2C%22language%22%3A%22en%22%2C%22token%22%3A%22r1mq984uo5fvfdd4xbvc8%22%2C%22activeDepartment%22%3Anull%2C%22initialSearch%22%3Atrue%7D
https://www.fronius.com/de/suchseite#!/searchconfig/%7B%22countryPath%22%3A%22%2Fsitecore%2Fcontent%2FHome%22%2C%22language%22%3A%22de%22%2C%22token%22%3A%227d1xwydgt1e2wvi95zyo7i%22%2C%22activeDepartment%22%3Anull%2C%22initialSearch%22%3Afalse%2C%22searchword%22%3A%2242%2C0426%2C0365%22%2C%22dateStart%22%3Anull%2C%22dateEnd%22%3Anull%2C%22fronius%22%3A%7B%22facets%22%3A%5B%5D%7D%2C%22perfectwelding%22%3A%7B%22facets%22%3A%5B%5D%7D%2C%22solarenergy%22%3A%7B%22facets%22%3A%5B%5D%7D%2C%22perfectcharging%22%3A%7B%22facets%22%3A%5B%5D%7D%7D
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If the battery and inverter are in energy saving mode, the system is reactivated
by the following:

- Enough energy is available from the PV modules.

- The public grid is functioning again.

- The battery is switched off and on.



Automatic switch to backup power with Fronius
Backup Controller 3P-35A incl. backup power cir-
cuits and 3-pin separation, e.g., Austria or Aus-

tralia

Functions

Transition from
grid power feed
operation to
backup power
mode

Transition from
backup power
mode to grid
power feed oper-
ation

IMPORTANT!

Depending on the installation, the entire house or only selected circuits are sup-
plied with backup power if the public grid fails. The total load of the backup
power circuits must not exceed the rated power of the inverter. Note the capacity
of the connected battery.

- Disconnects from the public grid after the required FRT time if the grid para-
meters are outside the country-specific standards in order to enable backup
power mode.

- Reconnects to the public grid if the grid parameters are within the limits of
the country-specific standards.

- Possibility of a separate backup power circuit or several backup power cir-
cuits, which are also supplied during a failure of the public grid. The total
load of the backup power circuits must not exceed the rated power of the in-
verter. The capacity of the connected battery must also be taken into ac-
count.

1. The public grid is monitored by the inverter's internal grid and system pro-
tection and by the connected Fronius Smart Meter.

2. Failure of the public grid.

3. Theinverter takes the necessary measures according to the country stand-
ard and then switches off.

The Fronius Backup Controller disconnects the backup power circuits and
the inverter from the rest of the home network and from the public grid.

4. Based on the feedback from the Fronius Backup Controller and the meas-
urements at the inverter terminals, the inverter decides that backup power
mode can be started.

5. After all required connection tests have been carried out, the inverter starts
in backup power mode.

6. All loads that are in the backup power circuits are supplied. The remaining
loads are not supplied and are safely disconnected.

1. Theinverter is operating in backup power mode. The backup power circuits
are disconnected from the public grid.

2. Public grid is available again.

3. The Fronius Smart Meter measures the grid parameters on the public grid
and passes this information on to the inverter.

4. The stability of the restored public grid is determined by checking the meas-
ured values of the Fronius Smart Meter.

5. The inverter ends backup power mode and de-energizes the outputs.

6. The inverter gives the Fronius Backup Controller approval to reconnect to
the public grid.

7. All backup power circuits are reconnected to the public grid by the Fronius
Backup Controller.

8. Once the grid checks required by the applicable standards have been per-
formed, the inverter can start feeding power into the grid again.
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Automatic switch to backup power including
backup power circuits and 3-pin separation, e.g.,
Austria or Australia

Functions

Transitioning
from grid power
feed operation to
backup power
mode

Transitioning
from backup
power mode to
grid power feed
operation

50
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Measuring and transferring the required parameters for energy management
and Solar.web by the Fronius Smart Meter.

Disconnecting from the public grid to enable operation in backup power
mode if the grid parameters are outside the country-specific standards.
Reconnecting to the public grid when the grid parameters are within the lim-
its specified by the country-specific standards.

Option of having a separate backup power circuit or several backup power
circuits that are supplied even during failure of the public grid. The total load
of the backup power circuits must not exceed the nominal output of the in-
verter. Furthermore, the performance of the connected battery must also be
considered.

The public grid is monitored by the inverter's internal grid and system pro-
tection unit and by the Fronius Smart Meter connected to it.

Failure of the public grid.

The inverter carries out the measures necessary according to the country
standard and then switches off.

Contactor K1 drops out. This disconnects the backup power circuits and the
inverter from the rest of the home network and from the public grid, as the
main contacts of contactor K1 open. The inverter activates relay K3, which
interrupts the supply to contactor K1. This prevents unintentional activation
of contactor K1 and thus a grid connection when voltage is restored in the
grid. The NC auxiliary contacts of contactor K1 send feedback to the inverter
that the contactor is open (a condition for starting backup power mode).
The NO contact of relay K3 gives additional feedback to the inverter on
whether the locking was successfully performed by relay K3.

The inverter decides based on the contactor's feedback as well as the meas-
urements on the inverter terminals that the backup power mode can be ac-
tivated.

After all the required activation tests have been carried out, the inverter
starts backup power mode.

All loads in the backup power circuits are supplied with power. The remaining
loads are not supplied with power and are safely isolated.

The inverter is operating in backup power mode. Contactor K1 to the public
grid is open.

Public grid available again.

The Fronius Smart Meter monitors the grid parameters on the public grid
and passes this information to the inverter.

The stability of the restored public grid is determined by checking the meas-
ured values of the Fronius Smart Meter.

The inverter ends backup power mode and disconnects the outputs.

The inverter deactivates K3. Contactor K1 is reactivated.

All circuits are reconnected to the public grid and are supplied by the grid.
The inverter does not feed anything into the grid at this time.

The inverter can start grid power feed operation again after performing the
grid checks required by the relevant standard.



Automatic switch to backup power mode, all-pin
disconnection, e.g., in Germany with Fronius
Backup Controller 3PN-35A

Functions

Transition from
grid power feed
operation to
backup power
mode

IMPORTANT!

Depending on the installation, the entire house or only selected circuits are sup-
plied with backup power if the public grid fails. The total load of the backup
power circuits must not exceed the rated power of the inverter. Note the capacity
of the connected battery. When using the Fronius Backup Controller 3PN-35A,
the data communication area may be loaded with additional loads up to max.

3 W.

wn

Disconnects from the public grid after the required FRT time if the grid para-
meters are outside the country-specific standards in order to enable backup
power mode.

Reconnects to the public grid if the grid parameters are within the limits of
the country-specific standards.

Establish a correct ground connection for backup power mode to ensure the
functions of the protective devices.

Possibility of a separate backup power circuit or several backup power cir-
cuits, which are also supplied during a failure of the public grid. The total
load of the backup power circuits must not exceed the rated power of the in-
verter. The capacity of the connected battery must also be taken into ac-
count.

The public grid is monitored by the inverter's internal grid and system pro-
tection and by the connected Fronius Smart Meter.

Failure of the public grid.

The inverter takes the necessary measures according to the country stand-
ard and then switches off.

The Fronius Backup Controller disconnects the backup power circuits and
the inverter from the rest of the home network and from the public grid at
all pins. A multiple connection is also established between the neutral con-
ductor and the ground conductor.

Based on the feedback from the Fronius Backup Controller and the meas-
urements at the inverter terminals, the inverter decides that backup power
mode can be started.

After all required connection tests have been carried out, the inverter starts
in backup power mode.

All loads that are in the backup power circuits are supplied. The remaining
loads are not supplied and are safely disconnected.
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Transition from
backup power
mode to grid
power feed oper-
ation

52
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The inverter is operating in backup power mode. The backup power circuits
are disconnected from the public grid.

Public grid is available again.

The Fronius Smart Meter measures the grid parameters on the public grid
and passes this information on to the inverter.

The stability of the restored public grid is determined by checking the meas-
ured values of the Fronius Smart Meter.

The inverter ends backup power mode and de-energizes the outputs.

The inverter gives the Fronius Backup Controller approval to reconnect to
the public grid.

All backup power circuits are reconnected to the public grid by the Fronius
Backup Controller.

Once the grid checks required by the applicable standards have been per-
formed, the inverter can start feeding power into the grid again.



Automatic switch to backup power all-pin separa-
tion, e.g., Germany, France, Spain

Functions

Transitioning
from grid power
feed operation to
backup power
mode

N

Measuring and transferring the required parameters for energy management
and Solar.web by the Fronius Smart Meter.

Disconnecting from the public grid to enable operation in backup power
mode if the grid parameters are outside the country-specific standards.
Reconnecting to the public grid when the grid parameters are within the lim-
its specified by the country-specific standards.

Establishing a proper ground connection for backup power mode to ensure
the protection devices function correctly.

Option of having a separate backup power circuit or several backup power
circuits that are supplied even during failure of the public grid. The total load
of the backup power circuits must not exceed the rated power of the invert-
er. Furthermore, the performance of the connected battery must also be
considered.

The public grid is monitored by the inverter's internal grid and system pro-
tection unit and by the Fronius Smart Meter connected to it.

Failure of the public grid.

The inverter carries out the necessary measures according to the country
standard and then switches off.

Contactors K1, K4, and K5 drop out. This disconnects the backup power cir-
cuits and the inverter from the rest of the home network and from the public
grid, as the main contacts of contactor K1 open (all-pin). The NC auxiliary
contacts of contactor K1 send feedback to the inverter that the contactor is
open (a condition for starting backup power mode).

The NC main contacts of contactors K4 and K5 are closed, establishing a
connection between the neutral conductor and the ground conductor. The
two other NC main contacts of contactors K4 and K5 give feedback to the
inverter that the ground connection has been established correctly (a condi-
tion for starting backup power mode).

The inverter activates relay K3, which interrupts the supply to contactors K1,
K4, and K5. This prevents unintentional activation of contactors K1, K4, and
K5 and thus a grid connection when voltage is restored in the grid.

The NO contact of relay K3 gives additional feedback to the inverter on
whether the locking was successfully performed by relay K3.

The inverter decides based on the contactors' feedback as well as the meas-
urements on the inverter terminals that the backup power mode can be star-
ted.

After all the required activation tests have been carried out, the inverter
starts backup power mode.

All loads in the backup power circuits are supplied with power. The remaining
loads are not supplied with power and are safely isolated.
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Transitioning
from backup
power mode to
grid power feed
operation

54
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The inverter is operating in backup power mode. Contactor K1 to the public
grid is open.

Public grid available again.

The Fronius Smart Meter monitors the grid parameters on the public grid
and passes this information to the inverter.

The stability of the restored public grid is determined by checking the meas-
ured values of the Fronius Smart Meter.

The inverter ends backup power mode and disconnects the outputs.

The inverter deactivates K3. Power is restored to contactors K1, K4, and K5.
All circuits are reconnected to the public grid and are supplied by the grid.
The inverter does not feed anything into the grid at this time.

The inverter can start grid power feed operation again after performing the
grid checks required by the relevant standard.



Automatic switch to backup power all-pin separa-

tion, Italy

Functions

Transitioning
from grid power
feed operation to
backup power
mode

Measuring and transferring the required parameters for energy management
and Solar.web by the Fronius Smart Meter.

Monitoring of the voltage and frequency grid parameters by the inverter.
Disconnecting from the public grid to enable operation in backup power
mode if the grid parameters are outside the country-specific standards.
Reconnecting to the public grid when the grid parameters are within the lim-
its specified by the country-specific standards.

Establishing a correct ground connection for backup power mode.

Option of having a separate backup power circuit or several backup power
circuits that are supplied even during failure of the public grid. The total load
of the backup power circuits must not exceed the nominal output of the in-
verter. Furthermore, the performance of the connected battery must also be
considered.

The public grid is monitored by the inverter's internal grid and system pro-
tection unit and by an external grid and system protection unit.

Failure of the public grid

The inverter carries out the measures necessary according to the country
standard and then switches off.

The external grid and system protection unit opens contactors K1 and K2 for
grid monitoring. This disconnects the backup power circuits and the inverter
from the rest of the home network and from the public grid, as the main con-
tacts of contactors K1 and K2 open (all-pin). To ensure that the public grid
has definitely been disconnected, the NC auxiliary contacts of contactor K1
give feedback to the external grid and system protection unit.

The NC main contacts of contactors K4 and K5 are closed, establishing a
connection between the neutral conductor and the ground conductor. The
two other NC main contacts of contactors K4 and K5 give feedback to the
inverter that the ground connection has been established correctly.

The inverter activates relay K3, which activates the remote input of the ex-
ternal grid and system protection unit via an NC contact. This prevents a
connection to the public grid when voltage is restored in the grid.

The NO contact of relay K3 gives additional feedback to the inverter on
whether the locking was successfully performed by relay K3.

The inverter decides based on the contactor's feedback as well as the meas-
urement on the inverter terminals that the backup power mode can be activ-
ated.

The inverter starts backup power mode after a defined checking period.

. All loads in the backup power circuits are supplied with power. The remaining

loads are not supplied with power and are safely isolated.
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Transitioning
from backup
power mode to
grid power feed
operation
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The inverter is operating in backup power mode. The contactors K1 and K2 to
the public grid are open.

Public grid available again.

The Fronius Smart Meter monitors the grid parameters on the public grid
and passes this information to the inverter.

The stability of the restored public grid is determined by checking the meas-
ured values of the Fronius Smart Meter.

On the basis of adjustments that have been carried out, the inverter ends
backup power mode and disconnects the outputs.

The inverter deactivates K3. Power is restored to contactors K1, K2, K4, and
KS5.

All circuits are reconnected to the public grid and are supplied by the grid.
The inverter does not feed anything into the grid at this time.

The inverter can start grid power feed operation again after performing the
grid checks required by the relevant standard.



Manual switch to backup power 3-pin separation,
e.g., Austria / all-pin separation, e.g., Germany

Functions

Transition from
grid power feed
operation to
backup power
mode

N

Measuring and transferring the required parameters for energy management
and Solar.web by the Fronius Smart Meter.

Monitoring of the grid parameters by the inverter.

Possibility of manual separation from the public grid if it fails or is deemed
unstable.

Option of having a separate backup power circuit or several backup power
circuits that are supplied even during failure of the public grid. The total load
of the backup power circuits must not exceed the rated power of the invert-
er. Furthermore, the performance of the connected battery must also be
considered.

If, in the event of a public grid failure, there is no manual switch to backup
power mode within the first 10 minutes, this may cause the inverter and the
battery to shut down. In order to then start backup power mode, manual
switching must take place and a manual system start must be performed, if
necessary (see chapter Manual system start on page 34).

It is possible to manually reconnect the inverter and loads in the backup
power circuit to the public grid once it is deemed to be stable again. The in-
verter only starts feed-in mode once the required grid monitoring time has
passed.

The public grid is monitored by the inverter's internal grid and system pro-
tection and by the connected Fronius Smart Meter.

Failure of the public grid.

The inverter takes the necessary measures according to the country stand-
ard and then switches off.

The user switches the Fronius Backup Switch from switch position 1 (grid op-
eration) via switch position 0 to switch position 2 (backup power mode). This
disconnects the backup power circuits and the inverter from the rest of the
home network and from the public grid. In the case of all-pole disconnection,
the connection of ground conductor and neutral conductor is also made via
the main contacts of the switch. Switch position 2 (backup power mode) is
fed back to the inverter via a main contact of the Fronius Backup Switch. In
addition, when the Fronius Backup Switch switches via switch position 0, the
WSD line is interrupted. This causes the inverter to switch off immediately.
This behavior is ensured via 2 contacts. The communication between the in-
verter and the Fronius Smart Meter is optionally prevented via a contact. The
suspended communication prevents automatic termination of backup power
mode when power returns to the public grid. The inverter then remains in
backup power mode until it is manually switched back again.

Based on the feedback for switch position 2 and the measurements at the in-
verter terminals, the inverter decides that backup power mode can be star-
ted.

After all required connection tests have been carried out, the inverter starts
in backup power mode.

All loads that are in the backup power circuits are supplied. The remaining
loads are not supplied and are safely disconnected.
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Transition from
backup power
mode to grid
power feed oper-
ation
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The inverter is operating in backup power mode. The Fronius Backup Switch
is in switch position 2 (backup power mode).

Public grid available again.

The user switches the Fronius Backup Switch from switch position 2 (backup
power mode) via switch position O to switch position 1 (grid operation). When
switching via switch position 0, the inverter switches off immediately. This is
ensured by the Fronius Backup Switch. In order to protect sensitive loads, it
is recommended to remain in the zero position for at least 1 second during
the switchover process from backup power mode to the public grid.

The inverter is connected to the entire home network and to the public grid
again.

Communication between the inverter and the Fronius Smart Meter is re-
stored.

Once the grid checks required by the applicable standards have been per-
formed, the inverter can start feeding power into the grid again.



Installation
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General

Tools required

Quick-fastener
system

M 50

SW 60 mm
ISK M 32
TX 20 SW5mm SW 36 mm

- Spirit level

- Pencil

- TX20 screwdriver

- Hex socket torque wrench 5 mm

- Torque wrench M32, M50

- Wire stripper for cables and wires

- Multimeter for measuring voltage

- Smartphone, tablet, or PC for setting up the inverter
- Drill driver

- NOTE!

Danger when using a drill driver.

This may result in the destruction of the quick-fastener system due to over-
torque.

» Use a screwdriver (TX20).

» Do not turn the screws more than 180°.

A quick-fastener system (3) is used to
mount the connection area cover and
front cover. The system is opened and
closed with a half-rotation (180°) of
the captive screw (1) into the quick-
fastener spring (2).

The system is independent of torque.

; V% =5

i S
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System compon-  All installed components in the PV system must be compatible with each other
ent compatibility and have the necessary configuration options. The installed components must
not restrict or negatively affect the functioning of the PV system.

" NOTE!

Risk due to components in the PV system that are not and/or only partially

compatible.

Incompatible components can restrict and/or negatively affect the operation

and/or functioning of the PV system.

» Only install components recommended by the manufacturer in the PV
system.

» Before installation, check the compatibility of components that have not
been expressly recommended with the manufacturer.
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Installation location and position

Choosing the Please observe the following criteria when choosing a location for the inverter:

location of the

inverter > 200 mmt > 245 mm Only install on a solid,
non-flammable surface.

When installing the in-
verter in a switch cabinet

2240 mm | b e > 180 mm _— or similar closed environ-
o e 3 o Hoa 3
ment, ensure adequate
2 200 mm 2 100 mm heat dissipation by

forced-air ventilation.

> 250 > 690 =
mmJ mm @ -40° C - +60° C ‘@o -100 % rel. Hygro

When installing the inverter on the outer walls of cattle sheds, it is important
to maintain a minimum clearance of 2 m between all sides of the inverter and
the ventilation and building openings.

The following substrates are allowed:

- Wall installation: Corrugated sheet metal (mounting rails), brick, con-
crete, or other non-flammable surfaces sufficiently capable of bearing
loads

- Mast or beam: Mounting rails, behind the PV modules directly on the PV
mounting system

- Flat roof (if this is for a film roof, make sure that the films comply with
the fire protection requirements and are not highly flammable. Ensure
compliance with the national provisions.)

- Covered parking lot roof (no overhead installation)

The inverter is suitable for indoor installation.

The inverter is suitable for outdoor installation.

Due to its IP 66 protection class, the inverter is not susceptible
to water spray from any direction.

Do not expose the inverter to direct sunlight in order to keep in-
verter heating as low as possible.

The inverter should be installed in a protected location, e.g.,
near the PV modules or under an overhanging roof.
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Choosing the
location of third-
party batteries
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The inverter must not be installed or operated at more than
44, 000 m above sea level.

The voltage Upcmax Must not exceed the following values:
- Verto 15.0 - 20.0 Plus
- between 0 and 3000 m: 1000 V
- between 3001 and 3500 m: 959 V
- between 3501 and 4000 m: 909 V
- over 4001: not allowed
- Verto25.0 - 33.3 Plus
- between 0 and 2700 m: 1000 V
- between 2701 and 3500 m: 922 V
- between 3501 and 4000 m: 873 V
- over 4001: not allowed

Do not install the inverter:

- Where it may be exposed to ammonia, corrosive gases,
acids or salts (e.g., fertilizer storage areas, vent openings
for livestock stables, chemical plants, tanneries, etc.)

During certain operating phases the inverter may produce a
slight noise. For this reason it should not be installed in an occu-
pied living area.

Do not install the inverter in:

- Areas where there is an increased risk of accidents from
farm animals (horses, cattle, sheep, pigs, etc.)

-  Stables or adjoining areas

- Storage areas for hay, straw, chaff, animal feed, fertilizers,
etc.

The inverter is designed to be dust-proof (IP 66). In areas of
high dust accumulation, dust deposits may collect on the cool-
ing surfaces, and thus impair the thermal performance. In this
case, cleaning is required regularly. We therefore recommend
not installing the inverter in areas and environments with high
dust accumulation.

Do not install the inverter in:

- Greenhouses

- Storage or processing areas for fruit, vegetables, or viticul-
ture products

- Areas used in the preparation of grain, green fodder, or an-

imal feeds
IMPORTANT!
Refer to the manufacturer's documents for the suitable location for third-party
batteries.

Adverse environmental conditions, such as low temperatures, may result in an
automatic reduction in the charging and discharging capacity of the battery.



Installation posi-
tion of inverter

The inverter is suitable for vertical installation on a vertical wall
or column.

Do not install the inverter:

- Atanangle

- Inthe horizontal position

- With the connection sockets facing upwards
-  Onabase

The inverter is suitable for a horizontal installation position or
for installation on a sloping surface.

Do not install the inverter:

- On asloping surface with the connection sockets facing
upwards

Overhanging with the connection sockets facing down

- On the ceiling
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Installing the mounting bracket and attaching the

inverter

Selecting the
mounting mater-
ial

Properties of the
mounting brack-
et

Do not deform
the mounting
bracket

Fitting the
mounting brack-
et to a wall

66

Use the corresponding fixing materials depending on the subsurface and observe
the screw dimension recommendations for the mounting bracket.
The installer is responsible for selecting the right type of fixing.

The mounting bracket (illustration) can
\] also be used as a guide.

The pre-drilled holes on the mounting
bracket are intended for screws with a
thread diameter of 6-8 mm (0.24-0.32
inches).

Unevenness on the installation surface
(for example, coarse-grained plaster) is
largely counterbalanced by the mount-
ing bracket.

s

=
[ com—

The mounting bracket must be fixed to
the four outer tabs (marked in green).
The four inner tabs (marked in orange)
can be used in addition if required.

When attaching the mounting bracket to the wall or to a column, make sure
that the mounting bracket is not deformed.

A deformed mounting bracket may make it difficult to clip/swivel the inverter
into position.

IMPORTANT!
When installing the mounting bracket, make sure that it is installed with the ar-
row pointing upwards.



Attaching the in-
verter to the
mounting brack-
et

min. 4x
m* max.
9 mm

6 -8 mm
o

There are integrated grips on the side
of the inverter which facilitate lifting/
attaching.

Clip the inverter into the mounting
bracket from above. The connections
must point downwards.

Push the lower part of the inverter into
the snap-in tabs of the mounting
bracket until the inverter audibly clicks
into place on both sides.

Check that the inverter is correctly po-
sitioned on both sides.
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Requirements for connecting the inverter

Connecting alu-
minum cables

Different cable
types

Permitted cables
for the electrical
grid connection

68

Aluminum cables can also be connected to the AC connections.

- NOTE!

ation.

When using aluminum cables:
» Follow all national and international guidelines regarding the connection of

aluminum cables.
» Grease aluminum wires with appropriate grease to protect them from oxid-

p» Follow the instructions of the cable manufacturer.

Solid

Fine-stran-
ded

Fine-stran-
ded with fer-
rule and col-

lar

Fine-stran-
ded with fer-
rule without

collar

Sectoral

W,

L &=

4 (i

(i

LD

Round copper or aluminum conductors with a cross-section of 4 to 35 mm? can

be connected to the terminals of the inverter as described below.

The torques according to the following table must be observed:

Cross-sectin ————— Copper——— Auminum

L
&=

W
&=

L

35 mm? 10 Nm Nm 14 Nm 14 Nm
25 mm?2 12 Nm

8 Nm 8 Nm 10 Nm
16 mm?2 10 Nm
10 mm?2 5N

m
6 N o o
6 Nm

4 mm? ®

The grounding must be established with a 6 mm? copper or 16 mm?2 aluminum
cable as a minimum requirement.



Permitted cables
for the electrical
DC connection

Permitted cables
for the electrical
BAT connection

Permitted cables
for the data
communication
connection

Round copper conductors with a cross section of 4-10 mm? can be connected to
the MC4 plugs of the inverter.

Select a sufficiently large cable cross-section based on the actual device output
and the installation situation! Observe the data sheet for the plug!

The inverter is provided with 2 MC4-Evo stor plugs for the electrical BAT connec-
tion:

- Plug set MC4 EVO STO 6 mm? - 44.0240.4466,IK

- Plug set MC4 EVO STO 10 mm? - 44.0240.6688,IK

Copper conductors with a cross-section of 6 mm?2 or 10 mm? are to be used for
these plugs. Only connecting cables with a flexible stranded wire structure of
classes 5 or 6 may be connected. Use only tin-plated copper cables.

Cables with the following design can be connected to the terminals of the invert-
er:

- Copper: round, solid

- Copper: round, fine-stranded

IMPORTANT!
If several single conductors are connected to an input of the push-in terminal,
connect the single conductors with a corresponding ferrule.

WSD connections with push-in terminal

Dis- Stripping ' Cable re-
tance length D@ G% { W MM comtirr;ennda—
0.14 Min. CAT 5

100 m 10mm | 0.14-1.5mm?2 | 0.14-1.5 mm?2 | 0.14-1 mm?2 1 5Imm2 UTP (un-

109yd | 0.39inch AWG 26-16 AWG 26-16 AWG 26-18 AWG 56-16 shielded
) twisted pair)

Modbus connections with push-in terminal

Dis- Stripping ' Cable re-
tance length @ % \ W Mﬂ ComﬁrT;inda—
Min. CAT 5
300 m 10 mm | 0.14-1.5 mm?2 | 0.14-1.5 mm?2 | 0.14-1 mm?2 | 0.14-1.5 mm?2 | STP (shiel-
328 yd | 0.39 inch AWG 26-16 AWG 26-16 AWG 26-18 AWG 26-16 ded twisted

pair)
I0 connections with push-in terminal

. " Cable re-
e | sl L | U&= L1 :
tance length " W \ W comtnir:;nda
Singl -

30m 10mm | 0.14-1.5mm? | 0.14-1.5 mm? | 0.14-1 mm? | 0.14-1.5 mm?2 'gﬁ;g&n

32 yd 0.39 inch AWG 26-16 AWG 26-16 AWG 26-18 AWG 26-16 possible




LAN connections

Fronius recommends using at least CAT 5 STP (shielded twisted pair) cables and a maximum dis-
tance of 1200 m (109 yd).

Cable diameter For a standard M32 cable gland with a large reducer (green):
of the AC cable Cable diameter from 12-14 mm

For a standard M32 cable gland with a small reducer (red):
Cable diameter from 17-19 mm

For a standard M32 cable gland without a reducer:
Cable diameter from 20.5-24.5 mm

For an M50 cable gland:
Cable diameter from <35 mm

Maximum altern- " NOTE!
ating current
fuse protection |L.§J A residual current circuit breaker
National Standards for the AC connecting cable may be
required depending on national reg-
ulations, the grid operator, and oth-
er conditions.
A type A residual current circuit
breaker is generally sufficient in this
case. Nevertheless, false alarms can
be triggered for the type A residual
current circuit breaker in individual
cases and depending on local condi-
Allowed: |, > 30 mA tions. For this reason, Fronius re-
Recommended: |, > 100 mA° commends using a residual current
circuit breaker suitable for fre-
quency inverters with a release cur-
rent of at least 100 mA, taking into
account national provisions.

Recommended fuse pro-
Verto AC power tection Max. fuse protection

RCD

15.0 15 kW 40 A 63 A
17.5 17.5 kW 40 A 63 A
20.0 20 kW 50 A 63 A
25.0 25 kW 63 A 63 A
30.0 30 kW 63 A 63 A
33.3 33.3 kW 63 A 63 A
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Connecting the inverter to the public grid (AC

side)

Safety

Connecting the
inverter to the
public grid (AC
side)

/\ WARNING!

Danger from incorrect operation and work that is not carried out properly.

This can result in severe personal injury and damage to property.

» Read the Installation Instructions and Operating Instructions before in-
stalling and commissioning the equipment.

» Only qualified personnel are authorized to commission the inverter and
only within the scope of the respective technical regulations.

/\  WARNING!

Danger from grid voltage and DC voltage from PV modules that are exposed

to light.

An electric shock can be fatal.

» Prior to any connection work, ensure that the inverter is de-energized on
the AC side and the DC side.

» Only an authorized electrical engineer is permitted to connect this equip-
ment to the public grid.

/\ WARNING!

Danger from damaged and/or contaminated terminals.

This can result in severe personal injury and damage to property.

» Prior to connection work, check the terminals for damage and contamina-
tion.

» Remove any contamination while the equipment is de-energized.

» Have defective terminals replaced by an authorized specialist.

It is not possible to operate the inverter in ungrounded grids, e.g., IT grids (insu-
lated grids without ground conductor).

In certain system configurations, it is not necessary to connect the neutral con-
ductor. In this system configuration, the neutral conductor status parameter
must be set to Not connected on the web interface of the inverter in the Device
configuration > Inverter > AC grid menu.
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E' Turn off the automatic circuit breaker.
Make sure that the DC disconnector is
set to the "Off" switch setting.

|E| Loosen the 6 screws of the connection
area cover by rotating them 180° to
S the left using a screwdriver (TX20).
Remove the connection area cover
N . N from the device.

__//’\
AN
N
N

SY

@;} \\f\ OFs)
e 180°

Strip the insulation of the single con-

CU-Wire min:
75°C /167° F ductors by 16 mm.
Select the cable cross-section in ac-
16 mm Q @ cordance with the instructions in Per-
mitted cables for the electrical grid
& connection from page 68.

_) IMPORTANT!

4 - 35 mm2 Only one conductor may be connected
to each pin. With a twin ferrule, two
conductors can be connected to one

pin.



Connection with neutral conductor

Connection without neutral conductor

For more information about the cable gland, see chapter Cable diameter of
the AC cable on page 70.

]

®
3
3
3

[9
© O O OL1|L2|L3
o| o

\H\
[ ]

Tt

*

o
of,0
ozo
o®o

(E ==

min. 22 mm

O :

Connection with neutral conductor

S
3
3

(=t
min. 22 mm

=
O

Connection without neutral conductor

IMPORTANT! Observe torques — see Permitted cables for the electrical grid
connection on page 68.

IMPORTANT!
The ground conductor must be dimensioned longer and laid with a movement
loop so that it is last loaded in the event of a failure of the cable gland.

L1
L2
L3
N

PE

Phase conductor

Phase conductor

Phase conductor

Neutral conductor (optional)
Ground conductor
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Fasten the union nut of the cable
gland with a torque of 4 Nm.

Connecting the It is not possible to operate the inverter in ungrounded grids, e.g., IT grids (insu-

inverter to the lated grids without ground conductor).

public grid with

the PEN con- IEI Turn off the automatic circuit breaker.

ductor (AC side) — Make sure that the DC disconnector is
—~ /A set to the "Off" switch setting.

|z| Loosen the 6 screws of the connection
area cover by rotating them 180° to
S the left using a screwdriver (TX20).
Remove the connection area cover
BN N N from the device.

=
\t//\

\@ DXz )
© O
Q 180°

/
AN
N
N
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E CU-Wire min:

75°C/167°F

o@&

16 mm

4 - 35 mm?

" NOTE!

cording to the national regulations.

The PEN conductor must have ends that are permanently marked blue, ac-

Strip the insulation of the single con-
ductors by 16 mm.

Select the cable cross-section in ac-
cordance with the instructions in Per-
mitted cables for the electrical grid
connection from page 68.

IMPORTANT!

Only one conductor may be connected
to each pin. With a twin ferrule, two
conductors can be connected to one

pin.

For more information about the cable
gland, see chapter Cable diameter of
the AC cable on page 70.

IMPORTANT!

The ground conductor must be dimensioned longer and laid with a movement
loop so that it is last loaded in the event of a failure of the cable gland.

IMPORTANT!
Observe torques - see Permitted cables for the electrical grid connection on
page 68.
5] C\&/ .
& G 5 mm

T

v SIS

22 mm

of
ki

o
B

e

%

ISK M10

2 Ny ©0

PEN conductor version: Terminal on DIN rail

PEN conductor version: Earthing bolt
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Fasten the union nut of the cable
gland with a torque of 4 Nm.

Replacing the
PG screw joint

M50: it—//-/
42,1500,0602 = 7 Nm
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Connecting solar module strings to the inverter

General informa-
tion about PV
modules

Safety

To enable suitable PV modules to be chosen and to use the inverter as efficiently

as possible, it is important to bear the following points in mind:

- Ifinsolation is constant and the temperature is falling, the open circuit
voltage of the PV modules will increase. The open circuit voltage must not
exceed the max. permissible system voltage. An open circuit voltage above
the indicated values will damage the inverter, and all warranty rights will be-
come null and void.

- The temperature coefficients on the data sheet of the PV modules must be
observed.

- Exact values for sizing the PV modules can be obtained using suitable calcu-
lation tools, such as the Fronius Solar.creator.

IMPORTANT!
Before connecting up the PV modules, check that the voltage for the PV mod-
ules specified by the manufacturer corresponds to the actual measured voltage.

IMPORTANT!

The PV modules connected to the in-
\ verter must comply with the IEC

DC Voltage 61730 Class A standard.

IEC61730 - Class A IEC61730 - Class A
[Tttt TTTT oo e IMPORTANT!
A e e Solar module strings must not be
LJLJLJdLd LJLJLJLld grounded_
[ i i [ e i M
LJLJLJud LJLJLJud
[ e i W [ i i
LJLJLJLy LJLJLJLy
@ 2

max. 1000 VDC

/\  WARNING!

Danger from incorrect operation and work that is not carried out properly.

This can result in severe personal injury and damage to property.

» The commissioning, maintenance, and service work in the inverter's power
stage set may only be carried out by Fronius-trained service personnel in
accordance with the technical specifications.

» Read the installation instructions and operating instructions before in-
stalling and commissioning the equipment.
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https://creator.fronius.com/

PV Generator,
general

Connecting solar
module strings
to the inverter
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/\  WARNING!

Danger from mains voltage and DC voltage from PV modules that are exposed

to light.

This can result in severe personal injury and damage to property.

» All connection, maintenance, and service work should only be carried out
when the AC and DC sides have been disconnected from the inverter and
are de-energized.

» Only an authorized electrical engineer is permitted to connect this equip-
ment to the public grid.

/\  WARNING!

Danger of an electric shock due to improperly connected terminals/PV plug
connectors.
An electric shock can be fatal.
» When connecting, ensure that each pole of a string is routed via the same
PV input, e.g.:
+ pole string 1 to the input PV 1.1+ and - pole string 1 to the input PV 1.1-

/\  WARNING!

Danger from damaged and/or contaminated terminals.

This can result in severe personal injury and damage to property.

» Prior to connection work, check the terminals for damage and contamina-
tion.

» Remove any contamination while the equipment is de-energized.

» Have defective terminals replaced by an authorized specialist company.

Several independent PV inputs are available. These inputs can be connected to a
number of different modules.

When starting for the first time, set up the PV Generator in accordance with the

respective configuration (can also be carried out at a later date in the System
configuration menu field under menu item Components).

A
\ \ \ \
\ AN AN \

\ \ \ \ DC Voltage

l l ”'

max. 1000 Vp -



L LH LN L LR RN
WAL LN RN RN
[ MLNNL LNRRL RN

A OO AR
LA EL LM RN R RN
LT TSNV VUTNTVVNY

check each string!

max. 1000 Ve

/\ CAUTION!

Use a suitable measuring instrument
to check the voltage and polarity of
the DC cabling.

/\ CAUTION!

Danger due to polarity reversal at

the terminals.

This may result in severe damage to

the inverter.

» Use a suitable measuring instru-
ment to check the polarity of
the DC cabling.

» Use a suitable measuring instru-
ment to check the voltage (max.
1000 Vpe)

Risk of damage due to incompatible plug connectors.
Incompatible plug connectors can cause thermal damage and may cause a fire.
» Only use the original plug connectors (MCy4) from Staubli (formerly Multi-

Contact).

‘ ' PV-KST4
-82/2,5

PV-KBT4
-S2/2,5

Connect PV cables from the solar
modules to the MC4 plugs according
to the label

Unused MC4 plugs on the inverter

must be closed by the cover caps sup-
plied with the inverter.
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Connecting the battery to the inverter

Safety

Connecting the
battery on the
DC side

80

/\  WARNING!

Danger due to incorrect operation and incorrectly performed work.

This can result in serious injury and damage to property.

» Only a technical specialist is permitted to perform commissioning, main-
tenance, and service activities for inverters and batteries, and only within
the scope of the technical regulations.

» Read the installation instructions and operating instructions from the re-
spective manufacturer before installing and commissioning the equipment.

/\  WARNING!

Danger from mains voltage and DC voltage from the PV module that are ex-

posed to light, as well as batteries.

This can result in serious injury and damage to property.

» All connection, maintenance, and service work should only be carried out
when the AC and DC sides have been disconnected from the inverter and
battery, and are de-energized.

» Only a technical specialist is permitted to connect this equipment to the
public grid.

/\ WARNING!

Danger from damaged and/or contaminated terminals.

This can result in serious injury and damage to property.

» Prior to connection work, check the terminals for damage and contamina-
tion.

» Remove any contamination while the equipment is de-energized.

» Have defective terminals repaired by a technical specialist.

/\ CAUTION!

Danger due to operation of the battery above the permissible altitude spe-

cified by the manufacturer.

Operating the battery above the permissible altitude can result in restricted

operation, loss of operation, and unsafe states of the battery.

» Adhere to the manufacturer's instructions regarding the permissible alti-
tude.

» Operate the battery only at the altitude specified by the manufacturer.

IMPORTANT!

Prior to installing a battery, ensure that the battery is switched off. The max. DC
cable length for the installation of third-party batteries must be taken into ac-
count according to the specifications of the manufacturer, see chapter Suitable
batteries on page 31.

* The battery ground conductor must be connected externally (e.g., switch cabin-
et). Observe the minimum cross-section of the battery ground conductor.



/\ CAUTION!

Risk of damage due to incompatible plug connectors.
Incompatible plug connectors can cause thermal damage and may cause a fire.
» Only use the original plug connectors (MC4) from Staubli (formerly Multi-

Contact).

/\ CAUTION!

Danger due to polarity reversal at the terminals.

Serious damage to the PV system may result.

» Use a suitable measuring instrument to check the polarity of the DC
cabling when the battery is switched on.

» The maximum voltage for the battery input must not be exceeded (see

Technical data on page 146).

MC4 EVO STOR
see scope of supply

IMPORTANT!

Connect PV cables from the solar
modules to the MCy4 plugs according
to the label

Unused MC4 plugs on the inverter
must be closed by the cover caps sup-
plied with the inverter.

/\ CAUTION!

Danger due to overvoltage when us-

ing other slots on the terminal.

This may result in damage to the

battery and/or the PV modules due

to discharge.

» Only use the slots labeled "BAT"
for connecting the battery.

Information for connection on the battery side can be found in the installation
instructions from the relevant manufacturer.

81



Connecting backup power - Full Backup

Safety /A WARNING!

Danger from incorrect installation, commissioning, operation, or incorrect

use.

This can result in severe personal injury/damage to property.

» Only trained and qualified personnel are authorized to install and commis-
sion the system, and only within the scope of the technical regulations.

» The Installation and Operating Instructions must be read carefully prior to
use.

» If anything is unclear, contact your vendor immediately.

IMPORTANT!

The valid national laws, standards, and provisions, as well as the specifications of
the relevant grid operator are to be taken into account and applied.

It is highly recommended to coordinate the concrete examples implemented and
in particular the specific installation with the grid operator to obtain their explicit
approval. This obligation applies to system constructors in particular (e.g., in-
stallers).

The examples suggested here show a backup power supply with or without an ex-
ternal protection relay (external grid and system protection unit). The respective
grid operator decides whether an external protection relay must be used or not.

IMPORTANT!

An uninterruptible power supply (UPS) may only be used to supply individual
loads (e.g., computers). Feeding into the power supply of the house network is
not permitted. The Installation and Operating Instructions must be read care-
fully prior to use. If anything is unclear, contact your vendor immediately.

The examples given in this document (in particular cabling variants and circuit
diagrams) are suggestions only. These examples have been carefully developed
and tested. They can therefore be used as a basis for real-life installation. Anyone
following or using these examples does so at their own risk.

Testing backup Testing backup power mode is recommended:
power mode - during first-time installation and configuration
- after working on the switch cabinet
- during ongoing operation (recommendation: at least every 6 months)

A battery charge of min. 30% is recommended for test mode.
A description of how to run the test mode can be found in the checklist —

Backup power (https://www.fronius.com/en/search-page, item number:
42,0426,0365).
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Connecting the data communication cables

Modbus parti- The inputs MO and M1 can be freely selected. A maximum of four Modbus parti-
cipants cipants can be connected to the Modbus terminal at inputs MO and M1.
IMPORTANT!

Only one primary meter, one battery, and one Ohmpilot can be connected per in-
verter. Due to the high data transfer of the battery, the battery occupies two sub-
scribers. If the Inverter Control via Modbus function is activated in the Commu-
nication > Modbus menu area, no Modbus participants are possible. It is not pos-
sible to send and receive data at the same time.

Example 1:

Batter Fronius Number of Number of sec-
Y Ohmpilot primary meters ondary meters
(<] (<] 0 4

o 2

(] (<
o o 0 1
[ (>

Modbus 0
(Mo)

Modbus 1
(M1)

Example 2:

Batter Fronius Number of Number of sec-
2 Ohmpilot primary meters ondary meters

(<] (<) 1 3

Modbus 0
(Mo)

Modbus 1
(M1)
00
00
o
N

Routing data IMPORTANT!
communication If data communication cables are wired into the inverter, observe the following
cables points:

-  Depending on the number and cross-section of the wired data communica-
tion cables, remove the corresponding blanking plugs from the sealing insert
and insert the data communication cables.

- Make sure that you insert the corresponding blanking plugs into any free
openings on the sealing insert.
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IMPORTANT!
Safety class IP 66 cannot be ensured if blanking plugs are missing or incorrectly
inserted.

Remove the union nut on the cable
gland and press the sealing ring with
the blanking plugs out from the inside
of the device.

|E| Open up the sealing ring at the loca-
3x ©4.9-5,5mm (0.19-0.22inch) tion where the blanking plugs are to be

3x ¥6,7-8,5mm (0.26-0.33inch)  emoved.

* Remove the blanking plugs with a
sideways motion.

First, guide the data cables through
the union nut of the cable gland and
then through the housing opening.




Connecting the
battery commu-
nication cable

Battery Connection (Modbus RJ45)

Power supply
Voltage is present at the connection. If network devices (e.g., WiFi routers) are
connected, the device may be damaged.
» Only connect batteries to the Battery Connection

Insert the sealing ring between the
union nut and the housing opening.
Press the data cables into the seal's
cable guide. Then press in the seal un-
til it reaches the underside of the
cable gland.

Using a cable tie, attach the data
cables to the protective cover of the
DC surge protection device (SPD).
Fasten the union nut of the cable
gland with a torque of min. 2.5 - max.
4 Nm.

IMPORTANT!

For this connection version, the BAT switch on Data communication area must

be in position 1.
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Terminating res-
istors

86

E' Knock out the protective cover

Connect the cable to the RJ45
socket

v' The LEDs on the RJ45 socket
light up red when the battery
connection is active.

Modbus terminal

IMPORTANT!

To connect several single conductors to one input of the push-in terminals, con-
nect the conductors with the corresponding ferrules.

Strip 10 mm of insulation from the single conductors and fit the ferrules if

necessary.
Battery |Modbus Plug the cables into the relevant slot
and check the hold of the cable.
B [ Mo+
O | Mo-
E |GND IMPORTANT!
P Vv+ Use a twisted cable pair for data lines
B | Shield that belong together.

Twist the shielding of the cable and
plug it into the "SHIELD" slot.

IMPORTANT!

Incorrectly fitted shielding can result
in interference in the data communica-
tion.

Wiring proposal recommended by Fronius, see page 179.

It may be possible for the system to function without terminating resistors.
However, owing to interference, the use of terminating resistors according to the
following overview is recommended for trouble-free operation.

For permissible cables and max. distances for the data communication area,
refer to the chapter headed Permitted cables for the data communication con-
nection on page 69.

IMPORTANT!
Terminating resistors that are not positioned as illustrated can result in interfer-
ence in the data communication.



OPTION 1
A

Modbus 1

Modbus 0
Manufacturer manual

Modbus 0/1
(min. CAT 5)

:

Manufacturer manual

1t

Manufacturer manual

Y

Modbus 0/1
(min. CAT 5 STP)

Manufacturer manual

S

[E==1
|
—Q —Q —Q
® -
o ] —
 —— Modbus 0/1 g Modbus 0/1 —
— (min. CAT 5) (min. CAT 5 STP) -
| | i |
OPTION 3
MO / M1
(I
~- Manufacturer manual Manufacturer manual
@ e @
® -
o — ]
Modbus 0/1 — Modbus 0 /1 g
(min. CAT 5) - (min. CAT 5 STP)
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Installing the IMPORTANT!

WSD (wired The push-in WSD terminal in the in-
shutdown) verter's connection area is delivered
with a bypass ex works as standard.
The bypass must be removed when in-
stalling a trigger device or a WSD
chain.

IN+

The WSD switch of the first inverter with connected trigger device in the WSD
chain must be in position 1 (master). The WSD switch of all other inverters
should be in position 0 (secondary device).

Max. distance between 2 devices: 100 m
Max. Number of devices: 28

WSD WSD WSD

OUT (+)

*

pr—

CAT 5/6/7

* Floating contact of the trigger device (e.g., central grid and system protection).
If several floating contacts are used in a WSD chain, these must be connected in
series.
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Closing and commissioning the inverter

Closing the in-
verter's connec-
tion area/hous-
ing cover, and
commissioning

Starting the in-
verter for the
first time

S

TX20 x 25 mm

.
© 0

@ 180°

lelele2l

f\
180°
Yo A
-\-a;.\\;“:iﬁ\_&i\\;f'——
‘,\ @ )

Place the cover on the connection
area. Tighten six screws by rotating
them 180° to the right using a screw-
driver (TX20).

Clip the housing cover into the inverter
from above.

Press on the lower part of the housing
cover and tighten the two screws by
rotating them 180° to the right using a
screwdriver (TX20).

Turn the DC disconnectors to the
"Off" switch setting. Turn on the auto-
matic circuit breaker.

IMPORTANT! Open the WiFi access
point with the optical sensor; refer to
the chapter headed Button functions
and LED status indicator on page 41

When starting the inverter for the first time, various setup settings must be con-

figured.
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Installation with
the app

Installation with
the browser
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If the setup is canceled before completion, the input data is not saved and the
start screen with the installation wizard is shown once again. The data is saved in
the event of an interruption, e.g., a power failure. Commissioning is continued at
the point at which the interruption occurred after the power supply is restored. If
the setup was interrupted, the inverter feeds energy into the grid at maximum
500 W and the operating status LED flashes yellow.

The country setup can only be set when starting the inverter for the first time. If
the country setup needs to be changed at a later date, contact your installer/
technical support.

The Fronius Solar.start app is required for installation. Depending on the mobile
device used to perform the installation, the app is available on the relevant plat-
form.

Rating plate

Fronius Solar.start

L ®

# Download on the
[ ¢ App Store
A GETITON ) :
! » Google Play U

E' Download and install the Fronius Solar.start app.

open access point

Izl Open the access point by touching the sensor &
v Communications LED flashes blue.

Open the Fronius Solar.start app and follow the installation wizard. Scan the
QR code on the rating plate with a smartphone or tablet to connect to the in-
verter.

Add system components in Fronius Solar.web and commission the PV sys-
tem.

The network wizard and product setup can be performed independently. A net-
work connection is required for the Fronius Solar.web installation wizard.

WLAN:

Rating plate

Access point 192.168.250.181
password:
XXXXXXXX ﬂ

r FRONIUS_Serialnumber
(7

Password:

XXXXXXXX

open access point

E Open the access point by touching the sensor &

v" Communications LED flashes blue.



Establish the connection to the inverter in the network settings (the inverter

is displayed with the name "FRONIUS_" and the serial number of the device).
|E| Enter the password from the rating plate and confirm.

IMPORTANT!

To enter the password in Windows 10, first select the Connect using a secur-

ity key instead link to be able to establish the connection with the password.

Enter the IP address 192.168.250.181 in the address bar of the browser and
confirm. The installation wizard opens.

Follow the installation wizard and complete the installation in the individual
areas.

Add the system components in Fronius Solar.web and commission the PV
system.

The network wizard and product setup can be performed independently. A net-
work connection is required for the Fronius Solar.web installation wizard.

Ethernet:

169.254.0.180

open access point M\

E' Establish a connection to the inverter (LAN1) using a network cable (min.
CAT5 STP).

|E| Open the access point by touching the sensor once &
v" Communications LED flashes blue.

Enter the IP address 169.254.0.180 in the address bar of the browser and
confirm. The installation wizard opens.

Follow the installation wizard and complete the installation in the individual
areas.

Add the system components in Fronius Solar.web and commission the PV
system.

The network wizard and product setup can be performed independently. A net-
work connection is required for the Fronius Solar.web installation wizard.
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De-energizing the inverter and switching it back

on

Risk of rupture

De-energizing
the inverter and
switching it back
on

92

/\ WARNING!

In the case of electrical devices with a high housing protection class, there is
a risk of explosion in the event of a fault. Possible causes are defective com-
ponents that release gases, improperly installed or commissioned devices, or
the penetration of gas via lines (conduits).

This may result in serious personal injury and damage to property.

vVvy VY

Turn off the automatic circuit breaker

If possible, switch off the DC line in front of the inverter (additional ex-
ternal DC disconnector)
Turn the DC disconnector to the "OFF" switch setting

Remove the connection area cover
Allow the capacitors of the inverter to discharge (2 minutes)

Disconnecting the inverter from the
power supply:

Turn off the automatic circuit
breaker.

Turn the DC disconnector to the
"off" switch setting.

IMPORTANT!
Wait for the capacitors of the inverter
to discharge!

Switching on the inverter:

If the inverter has not been in opera-
tion for six months or more after in-
stallation, it must be tested before
commissioning.

Turn the DC disconnector to the
"on" switch setting.

Turn on the automatic circuit
breaker.



Settings — User interface of the in-
verter
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User settings

User login E' Open the user interface of the inverter in the browser.

In the Login menu area, log in with username and password, or, in the User >
User Login menu area, log in with username and password.

IMPORTANT!

Depending on the authorization of the user, settings can be made in the individu-
al menu areas.

Selecting lan- E' In the User > Language menu area, select the desired language.
guages
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Device configuration

Components
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All available components of the system can be added via Add component+.

PV Generator

Activate the MPP tracker and enter the connected PV output in the relevant
field. In the case of combined solar module strings, PV 1 + PV 2 connected in
parallel must be activated.

Meter
Primary meter

IMPORTANT!

For problem-free operation with further energy generators and in Full Backup
power mode, it is important to install and configure a Fronius Smart Meter as the
primary meter at the feed-in point. The inverter and further generators must be
connected to the public grid via the Fronius Smart Meter. Only one primary
meter can be configured in the system.

This setting has an effect on the behavior of the inverter during the night. If the
primary meter has been configured, the inverter remains permanently connected
to the grid in order to enable it to draw energy from other generators at any time.

If the primary meter has not been configured, the inverter switches to standby
mode as soon as there is no more PV power available. No energy management
specification is sent to the battery (e.g., minimum state of charge reached). The
message "Power low" is displayed. The inverter starts again as soon as an energy
management specification is sent or sufficient PV power is available.

Secondary meter

In addition to the primary meter, further secondary meters can be added to the
system to record the load curves of individual loads and generators (e.g., heat
pump, wind power plant, etc.) and provide the measured data for energy profiling
in Fronius Solar.web.

1. After connecting the meter, select a category:
- Primary meter
- Secondary meter
2. Select one of the following device types:
- Modbus RTU
- Modbus TCP
- MQTT (available MQTT device is displayed automatically)

For communication via MQTT and Modbus TCP, install the inverter and Smart
Meter in the same sub-network.

3. Additionally define the following parameters for the Smart Meter:
- Application of primary meter (Feed-in point or Load branch)
- Application of secondary meter (Production meter or Secondary meter)
- Name
- Category (e.g., inverter, heat pump)
- IP Address (for Modbus TCP)
- Port (for Modbus TCP)
- Modbus Address (for Modbus RTU and TCP)



Functions and
I/0s

The Watt value for the production meter is the sum of all production meters. The
Watt value for the secondary meter is the sum of all secondary meters.

Battery

If the SoC Limit Mode is set to Auto, the values SoC Minimum and SoC Maxim-
um are preset according to the technical specifications of the battery manufac-
turer.

If the SoC Limit Mode is set to Manual, the values SoC Minimum and SoC Max-
imum can be changed after consultation with the battery manufacturer within
the framework of their technical specifications. In a backup power situation, the
set values are not taken into account.

The setting Allow battery charging from other generators in the home network
activates/deactivates charging of the battery from other generators.

The power consumption of the Fronius inverter can be restricted by specifying a
value in the Max. Charging Power from AC field. As a maximum, a power con-
sumption equal to the AC rated power of the Fronius inverter is possible.

The setting Allow battery charging from public grid + Allow battery charging
from other generators in the home network activates/deactivates the charging of
the battery from the public grid and, if present, from other generators in the
home network.

The normative or compensatory specifications must be taken into account for
this setting. Irrespective of this setting, necessary service-related charging from
the public grid is performed (e.g., forced re-charging to protect against deep dis-
charge).

IMPORTANT!
Fronius accepts no liability for damage to third-party batteries.

Ohmpilot
All the Ohmpilots available in the system are displayed. Select the desired Ohm-
pilot and add to the system via Add.

Backup Power

In backup power mode, it is possible to select between Off and Full Backup.

The backup power mode Full Backup can only be activated once the required I/0
assignments for backup power have been configured. In addition, a meter must
be installed and configured at the feed-in point for the backup power mode Full
Backup.

IMPORTANT!
When configuring the "Full Backup" backup power mode, the instructions in
chapter Safety on page 82 must be observed.

Backup Nominal Voltage
When backup power mode is activated, the nominal voltage of the public grid
must be selected.

SoC warning level
In backup power mode, a warning is emitted when this residual battery capacity
is reached.

Reserve Capacity

The set value results in a residual capacity (depending on the capacity of the bat-
tery) that is reserved for backup power situations. The battery is not discharged
below the residual capacity in grid connected mode. In backup power mode, the
manually set value of SoC Minimum is not taken into account. If there is a
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Demand Re-
sponse Modes
(DRM)

98

backup power situation, the battery is always discharged up to the automatically
preset, minimum SoC according to the technical specifications of the battery
manufacturer.

System preservation during night

To ensure continuous backup power operation even during the night, the inverter
calculates a reserve for system preservation depending on the battery capacity.
When the calculated limit value is reached, standby mode is activated for the in-
verter and the battery and maintained for a period of 16 hours. Connected loads
are no longer supplied. The battery is discharged up to the preset minimum SoC.

Load Management

Up to four pins for the load management can be selected here. Further settings
for the load management are available in the Load Management menu item.
Default: Pin 1

Australia - Demand Response Modes (DRM)
The pins for control via DRM can be set here:

I/0
Description Information Pin

DRMO | Inverter disconnects | DRMO occurs in the REF GEN 104
from the grid event of an interruption COM 105
or short circuit on the LOAD
REF GEN or COM LOAD
lines, or in the event of
invalid combinations of
DRM1 - DRMS8.
The grid relays open.
DRM1 | Import Phom < 0% currently not supported DRM 1/5 ING
without disconnec-
tion from grid
DRM2 | Import Phom < 50% currently not supported DRM 2/6 IN7
DRM3 | Import Phom < 75% currently not supported DRM 3/7 IN8
&
+Qrel* 2 0%
DRM4 | Import Phom < 100% | currently not supported DRM 4/8 IN9
DRM5 | Export Pnom < 0% currently not supported DRM 1/5 ING
without disconnec-
tion from grid
DRMG6 | Export Pnom < 50% currently not supported DRM 2/6 IN7
DRM7 | Export Phom < 75% & | currently not supported DRM 3/7 IN8
-Qrel* 2 0%
DRM8 | Export Phom < 100% | currently not supported DRM 4/8 IN9

The percentage specifications always relate to the rated device power.

IMPORTANT!
If the Demand Response Mode (DRM) function is activated and no DRM control
is connected, the inverter switches into standby mode.

Here you can enter a value for the apparent power input and the apparent power
output for the Australia country setup.




Inverter

Force standby

When this function is activated, the supply of energy from the inverter into the
grid is interrupted. This makes it possible to shut down the inverter without
power and protect its components. The standby function is automatically deac-
tivated when the inverter is restarted.

Fan test

IMPORTANT!

For settings in this menu item, select the Technician user, enter the password for
the Technician user, and confirm. Settings may only be made by trained and
qualified personnel!

This function can be used to check whether the fans of the inverter are working
correctly based on acoustics, for example after replacing a fan.
E Click Start fan test

v' The inverter successively activates all fans that are running at partial
load during the test phase to avoid unnecessary noise. The inverter is in
standby during this time.

v' The test takes around 30 seconds per fan. The inverter then switches back to
normal operation. The test can be stopped manually using the Stop fan test
function.

AC network

Neutral con-
ductor status

Not connected

The neutral conductor is not required in
the system configuration and is therefore
not connected.

Connected

The neutral conductor is connected.

PVitoPV3

Mode Off The MPP tracker is deactivated.

Auto The inverter uses the voltage at which the
max. possible output of the MPP tracker is
possible.

Fixed The MPP tracker uses the voltage defined
in UDC fixed.

UDC fixed 150-870 V The inverter uses the fixed voltage that is
used on the MPP tracker.

Dynamic Peak Off Function is deactivated.

Manager On The entire solar module string is checked
for optimization potential and determines
the best possible voltage for the supply of
energy from the inverter into the grid.

Ripple control signal
Ripple control signals are signals that are sent by the energy company in order to
switch controllable loads on and off. Depending on the installation situation,
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ripple control signals can be dampened or amplified by the inverter. This can be
counteracted if necessary by applying the following settings.

Reduction of in- | Off Function is deactivated.

fluence On Function is activated.

Frequency of 100-3,000 Hz The frequency specified by the energy
the ripple con- company must be entered here.

trol signal

Grid inductance

0.00001-0.005
H

The value measured at the infeed point
must be entered here.

Measures to prevent FI/RCMU false alarms
(when using a 30 mA residual current circuit breaker)

- NOTE!

tions.

A residual current circuit breaker for the AC connecting cable may be re-
quired depending on national regulations, the grid operator, and other condi-

A type A residual current circuit breaker is generally sufficient in this case.
Nevertheless, false alarms can be triggered for the type A residual current cir-
cuit breaker in individual cases and depending on local conditions. For this
reason, Fronius recommends using a residual current circuit breaker suitable
for frequency inverters with a release current of least 100 mA, taking into ac-
count national provisions.

Leakage cur-
rent factor to
reduce
RCMUV/FI false

tripping

0-0.25
(default: 0.16)

By reducing the setting value, the leakage

current is reduced and the intermediate

circuit voltage is increased, which slightly

lowers the efficiency.

- A setting value of 0.16 ensures optim-
um efficiency.

- A setting value of O enables minimum
leakage currents.

ping fault cur-
rent limit value

Shutdown be- Off The function for reducing false tripping of
fore 30 mA FI the residual current circuit breaker is de-
triggers activated.

On The function for reducing false tripping of
the residual current circuit breaker is ac-
tivated.

Rated non-trip- | 0.015-0.3 Value of the non-tripping residual current

specified by the manufacturer for the re-
sidual current circuit breaker at which the
residual current circuit breaker does not
switch off under specified conditions.




Insulation warning

Insulation Off The insulation warning is deactivated.
warning On The insulation warning is activated.
A warning is output in the event of an insu-
lation fault.
Insulation Exact Insulation monitoring takes place with the
measurement highest degree of accuracy and the meas-
mode ured insulation resistance is displayed on
the user interface of the inverter.

Fast Insulation monitoring takes place with a
lesser degree of accuracy, whereby the
time to take the insulation measurement is
shortened and the insulation value is not
displayed on the user interface of the in-
verter.

Threshold for 100 If the value drops below the threshold,
the insulation 10,000 kQ status code 1083 is displayed on the user
warning interface of the inverter.

Backup power

Backup power
nominal voltage

220-240 V

The nominal phase voltage that is output
in backup power mode.

Backup power
frequency off-
set

-5-+5 Hz

The setting value can be used to reduce or
increase the backup power frequency (see
Technical data) by the offset value. The
default value is +3 Hz. Connected loads
(e.g., Fronius Ohmpilot) detect that
backup power mode is active based on the
change in frequency and react accordingly
(e.g., by activating power saving mode).

IMPORTANT!

If there is another AC source in the sys-
tem, the backup power frequency must
not be changed. The default value (+3 Hz)
prevents other AC sources from feeding in
parallel to the inverter in emergency
power mode and triggering power surges
and the shutdown of the system's own
backup power grid.

Backup power
undervoltage
protection limit
value U< [pu]

0-2%V

This set value represents the limit value
for shutting down backup power mode.
e.g., set value 0.9 = 90% of the nominal
voltage.

Backup power
undervoltage
protection time
U<

0.04-20 s

Trip time for falling below the backup
power undervoltage protection limit value.
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Backup power 0-2%V This set value represents the limit value
surge protec- for shutting down backup power mode.
tion limit value e.g., set value 1.1 = 110% of the nominal
U> [pul voltage.

Backup power 0.04-20 s Trip time for exceeding the backup power

surge protec- surge protection limit value.

tion time U>

Fast under- 0-100%V Defines the voltage limit value below

voltage protec- which rapid undervoltage protection or

tion / ground protection against ground faults is

fault protection triggered. Typically, a value such as 0.3 pu

limit value U<< (30% of the nominal voltage) is set here.

[pul

Fast under- 0-10's Defines the maximum time (in seconds) for

voltage protec- which the voltage may be below the set

tion / ground limit value before the inverter switches off.
fault protection This value must be < 0.4 s in accordance

time U<< with OVE E 8101.

Backup power 0-600 s Waiting time for restarting backup power

restart delay mode following a shutdown.

Backup power 1-10 The max. number of automated restart at-

restart at- tempts. Once the max. number of auto-

tempts mated restart attempts has been reached,
service message 1177 must be manually
acknowledged.

External fre- Off Function is deactivated

qu'encfy monit- On For Full Backup power mode in Italy, ex-

oring in backup oo
ternal frequency monitoring must be ac-

power mode . ; .

(only for Italy) tivated. Th<.e mains frequency is checked
before ending backup power mode. If the
mains frequency is within the permitted
limits, the loads are connected to the pub-
lic grid.

Backup power 0.001-60 s If a short circuit occurs during backup

short circuit

switch-off time

power mode, backup power mode is inter-
rupted within the set time.




Energy management

Permitted max-
imum battery
charge from the
public grid

Battery manage-
ment

In Germany, new rules for charging batteries came into force on January 1, 2024.
The maximum charging power from public grids is 4.2 kW when controlled in ac-
cordance with Section 14a of the EnWG (Energy Industry Act).

The inverter must establish a connection to Fronius Solar.web for documentation
purposes and be permanently connected to the Internet in order to be able to
prove the implementation of the external control commands.

The charging power is limited to a value below this by default. It is important not
to use more than the allowed 4.2 kW charging power.

State of charge settings

If the SoC Limit Mode is set to Auto, the values SoC Minimum and SoC Maxim-
um are preset according to the technical specifications of the battery manufac-
turer.

If the SoC Limit Mode is set to Manual, the values SoC Minimum and SoC Max-
imum can be changed after consultation with the battery manufacturer within
the framework of their technical specifications. In a backup power situation, the
set values are not taken into account.

If Battery charging from other sources is activated, the following options are

available:

- The setting From other generators in the home network and from public grid
activates/deactivates the charging of the battery from the public grid and, if
present, from other generators in the home network.

The normative or compensatory specifications must be taken into account
for this setting. Irrespective of this setting, necessary service-related char-
ging from the public grid is performed (e.g., forced re-charging to protect
against deep discharge).

- The setting From other generators in the home network activates/deactiv-
ates charging of the battery from other generators.

The power consumption of the Fronius inverter can be restricted by specify-
ing a value in the Max. Charging Power from AC field. As a maximum, a
power consumption equal to the AC rated power of the Fronius inverter is
possible.

SoC warning level
In backup power mode, a warning is emitted when this residual battery capacity
is reached.

Reserve Capacity

The set value results in a residual capacity (depending on the capacity of the bat-
tery) that is reserved for backup power situations. The battery is not discharged
below the residual capacity in grid connected mode.

IMPORTANT!
Fronius accepts no liability for damage to third-party batteries.

Time-dependent battery control
Using the Time-dependent battery control, it is possible to specify, restrict, or
prevent the charging/discharging of the battery at/to a defined power.
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Examples -
Time-dependent
battery control
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Battery Management is influenced, for example, by the following settings:
- Permitted battery charging from the public grid

- Power limit of the inverter, energy storage device, or overall system

- Control specifications via Modbus

- Self-consumption optimization

IMPORTANT!

The defined regulations for battery control have the second lowest priority after
Self-Consumption Optimization. Depending on the configuration, the regulations
may not be fulfilled due to other settings.

The following values can be selected for the Time-dependent battery control reg-

ulations:

- Max. charging power
The max. charging power of the battery is the value set in the Power input
field.
If no feed into the public grid and/or direct consumption in the home is pos-
sible, the set value Max. charging power is ignored and the battery is charged
with the generated energy.

- Min. charging power
The min. charging power of the battery is the value set in the Power input
field.

- Max. discharge power
The max. discharge power of the battery is the value set in the Power input
field.

- Min. discharge power
The min. discharge power of the battery is the value set in the Power input
field.

The timing of when the regulation applies is set in the Time input fields and by
selecting the days of the week.

It is not possible to define a time window beyond midnight (00:00).
Example: Two entries are needed to set a regulation of 22:00 to 06:00: "22:00 -
23:59" and "00:00 - 06:00".

Service Mode

If Service Mode is activated, the battery system is charged or discharged to the
state of charge of 30% and the state of charge of 30% is maintained until the end
of the service mode.

IMPORTANT!
The Service Mode is only available for Fronius battery systems.

The following examples serve to explain the energy flows. Efficiency levels are
not taken into account.



Battery system

1000 W
30303
{30303 AC
30303
30303
500 W TARGET: 0 W ow
= N
4 =
I\J
N A
— 0 .
500 W 500 W
PV system to inverter 1000 W
Power into the battery 500 W
Power output (AC) of the inverter 500 W
Set target value at feed-in point oW
Infeed into the public grid oW
Consumption in home 500 W

Battery system without photovoltaics, including second generator in the house
2000 W

FAraea
LJLJdLd

FAcrae

LdLJdLd AC
Fce
LdLJdLd

e
LJLJdLd

1500 W TARGET: 0 W ow

N
0

N

E 0-

1500 W 500 W

Power into the battery 1500 W
Power consumption (AC) of the inverter 1500 W
Second generator in home network 2000 W
Set target value at feed-in point oW
Infeed into the public grid oW
Consumption in home 500 W
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Battery system including second generator in the house

1000 W 2000 W
30303
{30303 AC
30303
30303
1500 W TARGET: 0 W ow
= —
4 =
v —J
N2 A
— /0 .
2500 W 500 W
PV system to inverter 1000 W
Power into the battery 2500 W
Power consumption (AC) of the inverter 1500 W
Second generator in home network 2000 W
Set target value at feed-in point oW
Infeed into the public grid oW
Consumption in home 500 W
Battery system including second generator in the house
(with AC max. limitation)
1000 W 2000 W
30303
{30303 AC
[t Wt W i |
LJdLJdLd
30303
AC max: 1000 W
1000 W TARGET: 0 W 500 W
=
o =
f\l
N2 A
— ] .
2000 W 500 W
PV system to inverter 1000 W
Power into the battery 2000 W
Power consumption AC max. limited to 1000 W
Power consumption (AC) of the inverter 1000 W
Second generator in home network 2000 W
Set target value at feed-in point oW
Infeed into the public grid 500 W
Consumption in home 500 W




Permitted bat- A regulation always consists of a restriction or specification, and the time and
tery control reg- days of the week when the regulation is active. The time of regulations with the
ulations same restriction (e.g., max. charging power) must not overlap.

Max. charging and discharging limits
One max. charging and one max. discharging power can be configured at the

same time.
ow
Limit Max. discharge Max. charging Limit
discharge power power 2000 W power 2000 W charging power
1. Max. charging power 2000 W 00:00 - 23:59 Mo Tu We Th Fr Sa Su 7 8 @ v
2. Max. discharging power 2000 W 00:00 - 23:59 Mo Tu We Th Fr Sa Su V| . v

Specify charging range
It is possible to define a charging range using a min. and max. charging limit. In
this case, it is not possible to discharge the battery.

ow
Limit Min. charging Max. charging Limit
discharge power power 500 W power 3800 W charging power
1. Min. charging power 500 W 03:00 - 04:00 Mo Tu We Th Fr Sa Su /s O o -
2. Max. charging power 3800 W 03:00 - 04:00 Mo Tu We Th Fr Sa Su 7 B . v

Specify discharging range
It is possible to define a discharging range using a min. and max. discharging Llim-
it. In this case, it is not possible to charge the battery.

ow
Limit Max. discharge Min. discharge Limit
discharge power power 3000 W power 1000 W charging power
1. Max. discharging power 3000 W 13:00 - 14:00 Mo Tu We Th Fr Sa Su /s B . v
2. Min. discharging power 1000 W 00:00 - 23:59 Mo Tu We Th Fr Sa Su /7 B o -
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PV power reduc-
tion
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Specify a defined charge
It is possible to specify a defined charging power by setting the min. and max.
charging power to the same value.

ow
Limit Min./Max. charging Limit
discharge power power 3000 W charging power
1. Min. charging power 3000 W 03:00 - 04:00 Mo Tu We Th Fr Sa Su s 8 @ v
2. Max. charging power 3000 W 03:00 - 04:00 Mo Tu We Th Fr Sa Su P~ | ‘ v

Specify a defined discharge
It is possible to specify a defined discharging power by setting the min. and max.
discharging power to the same value.

ow
Limit Min./Max. discharging Limit
discharge power power 3000 W charging power
1. Min. discharging power 3000 W 13:00 - 14:00 Mo Tu We Th Fr Sa Su /s B o -
2. Max. discharging power 3000 W 13:00 - 14:00 Mo Tu We Th Fr Sa Su /7 B o -

Possible applications

- Time-dependent energy tariffs

- Battery reservation in the event of market-specific power limitation
- Time-dependent storage reservation for a backup power situation

The regulations in the Battery Management menu area enable optimal use of the
energy generated. Situations may arise, however, in which PV power cannot be
used in full due to the time-dependent battery control.

Fronius inverter (max. output power) 6000 W
Defined discharge of the battery 6000 W
PV power 1000 W

In this case, the inverter would have to reduce the PV power to O W, since the
output power of the inverter is max. 6000 W and the device is already being fully
utilized through discharging.

Since it does not make sense to waste PV power, the power limit is automatically
adjusted in battery management such that no PV power is wasted. In the ex-
ample above, this means that the battery is discharged only at 5000 W, so that
the 1000 W PV power can be used.



Load manage-
ment

Self-consump-
tion optimization

Priorities

If additional components (e.g., battery, Fronius Ohmpilot) are present in the sys-
tem, the priorities can be set here. Devices having higher priority are actuated
first, and subsequently, if there is still excess energy available, the other devices.

IMPORTANT!

If there is a Fronius Wattpilot in the photovoltaic system, it is considered to be a
load. The priority for the load management of the Fronius Wattpilot must be
configured in the Fronius Solar.wattpilot app.

Rules

It is possible for up to four different load management rules to be defined. At
the same threshold values, the rules are activated in succession. For deactiva-
tion, this is done in reverse; the I/0 last switched on is the first to be switched
off. In the case of different thresholds, the I/0 with the lowest threshold is
switched on first, followed by the second lowest, and so on.

I/O0s controlled by the produced power are always prioritized over a battery and
Fronius Ohmpilot. That is to say that an I/O can switch on and result in the bat-
tery no longer being charged or the Fronius Ohmpilot no longer being activated.

IMPORTANT!
An I/0 is activated/deactivated after 60 seconds.

Load

- Control is Off (deactivated).

- Control is effected by the Power Production.

- Control is effected by Power Surplus (with feed-in limits). This option can
only be selected if a meter has been connected. Control is effected using the
actual power of feeding in with respect to the grid.

Thresholds
- On: For entering an effective power limit, at which the output is activated.
- Off: For entering an effective power limit, at which the output is deactivated.

Duration

- Field for activating the Minimum duration per on-signal for which the output
is to be activated for each switch-on process.

- Field for activating the Maximum duration per day.

- Field for activating the Desired duration for which the output is to be activ-
ated in total per day (several switch-on processes are allowed for).

Self-Consumption Optimization

Set the operating mode to Manual or Automatic. The inverter always adjusts to
the set Target value at feed-in point. In Automatic operating mode (factory set-
ting), an adjustment is made to 0 W at the feed-in point (max. self-consumption).

The Target value at feed-in point also applies if a further source feeds into this

Smart Meter. In this case, however:

- The Fronius Smart Meter must be installed and configured at the feed-in
point.

- The Allow battery charging from other generators in the home network
function must be activated in the Components > Battery menu area.

Target value at feed-in point
If Manual has been selected under Self-Consumption Optimization, the Opera-
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tion Mode (Consumption/Feed-in) and the Target value at feed-in point can be
set.

IMPORTANT!
Self-Consumption Optimization has lower priority than Battery Management.
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System

General

Update

Setup wizard

Restoring fact-
ory settings

Event log

Information

License Manager

Enter the name of the system in the input field PV System Name (max. 30
characters).

|z| Select the Timezone Region and Timezone Location in the drop-down lists.
E' Click Save.

v’ System name, time zone, and time zone location are saved.

All available updates for inverters and other Fronius devices are provided on the
product pages and in the "Fronius Download Search" area at www.fronius.com .

Update

Drag the firmware file into the Drag & drop file here field, or select via
Browse file.

v" Update is started.

The guided setup wizard can be accessed here.

All settings
Resets all configuration data, apart from the country setup. Changes to the
country setup may only be made by authorized personnel.

All settings without network
Resets all configuration data, apart from the country setup and the network set-
tings. Changes to the country setup may only be made by authorized personnel.

Current messagesAll current events of the linked system components are dis-
played here.

IMPORTANT!
Depending on the type of event, this must be confirmed via the "tick" button so
that it can be further processed.

History
All events of the linked system components that are no longer present are dis-
played here.

All the information regarding the system and the current settings is displayed
and provided for download in this menu area.

The power data and functional scope of the inverter are stored in the license file.
If the inverter, DC power stage set PC board, or data communication area is re-
placed, the license file must also be replaced.
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Licensing

Support
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Licensing - online (recommended)
This requires an Internet connection and a completed Fronius Solar.web config-
uration.

Finish all installation work (refer to the chapter headed Closing the invert-
er's connection area/housing cover, and commissioning on page 89).

|z| Establish a connection to the user interface of the inverter.

E' Enter the serial number and verification code (VCode) of the defective and
replacement device. The serial number and VCode can be found on the rating
plate of the inverter (refer to the chapter headed Information on the device
on page 17).

Click the Start online licensing button.

Skip past the Terms and conditions of use and Network settings menu items
by clicking Next.

v License activation is started.

Licensing - offline

There must be no Internet connection in this case. If offline licensing is carried
out while there is an active Internet connection, the license file is automatically
loaded onto the inverter, resulting in the following error when the license file is
uploaded: "The license has already been installed and the wizard can be closed".

Finish all installation work (refer to the chapter headed Closing the invert-
er's connection area/housing cover, and commissioning on page 89).

|z| Establish a connection to the user interface of the inverter.

E' Enter the serial number and verification code (VCode) of the defective and
replacement device. The serial number and VCode can be found on the rating
plate of the inverter (refer to the chapter headed Information on the device
on page 17).

Click the Start offline licensing button.

Download the service file onto the mobile device by clicking the Download
service file button.

El Open licensemanager.solarweb.com and log in with username and password.

Drag the service file into the Drag service file here or click to upload field or
click to upload it.

Download the newly generated license file onto the mobile device by clicking
the Download license file button.

Switch to the user interface of the inverter and drag the license file into the
Drag & drop license file here field or select via Choose license file.

v License activation is started.

Activating the support user
E Click the Enable Support User Account button.

v' The support user is activated.

IMPORTANT!

The support user exclusively enables Fronius Technical Support to configure set-
tings on the inverter via a secure connection. Access is deactivated by clicking
the Terminate Support User Session button.

Generating support info (for Fronius Support)
E Click the Generate support info button.


https://licensemanager.solarweb.com/

The sdp.cry file is downloaded automatically. For manual download, click the
Download support info button.

v' The sdp.cry file is saved in the downloads.

Activating remote access
E' Click the Activate Remote Access button.

v Remote access is activated for Fronius Support.

IMPORTANT!

The remote access exclusively enables Fronius Technical Support to access the
inverter via a secure connection. In this case, diagnostics data are transmitted,
which are used for troubleshooting. The remote access can be activated only
upon request by Fronius Support.
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Communication

Network

114

Server addresses for data transfer
If a firewall is used for outgoing connections, the below protocols, server ad-
dresses, and ports must be allowed for successful data transfer, see:

https://www.fronius.com/~/downloads/Solar%20Energy/Firmware/
SE FW Changelog Firewall Rules EN.pdf

When using FRITZ!Box products, Internet access must be configured without
any restrictions or limitations. The DHCP Lease Time (validity) must not be set to
O (=infinite).

LAN:

Establishing a connection:
E Enter the host name.
E' Select the connection type: Automatic or Static.

For the Static connection type, enter the IP address, subnet mask, DNS, and
gateway.

Click the Connect button.

v' The connection is established.

After connecting, the status of the connection should be checked.

WiFi:

Establishing a connection via WPS:
O The access point of the inverter must be active. This is opened by touching

the sensor ® > Communications LED flashes blue

Establish the connection to the inverter in the network settings (the inverter
is displayed with the name "FRONIUS_" and the serial number of the device).

|E| Enter the password from the rating plate and confirm.
IMPORTANT!
To enter the password in Windows 10, first select the Connect using a secur-
ity key instead link to be able to establish the connection with the password.

Enter the IP address 192.168.250.181 in the address bar of the browser and
confirm.

In the Communication > Network > WLAN > WPS menu area, click the Ac-
tivate button.

E Activate WPS on the WiFi router (see WiFi router documentation).

E' Click on the Start button. The connection is established automatically.
Log in to the user interface of the inverter.

Check the network details and connection to Fronius Solar.web.

After connecting, the status of the connection should be checked.


https://www.fronius.com/~/downloads/Solar%20Energy/Firmware/SE_FW_Changelog_Firewall_Rules_EN.pdf
https://www.fronius.com/~/downloads/Solar%20Energy/Firmware/SE_FW_Changelog_Firewall_Rules_EN.pdf

Modbus

Selecting and connecting to a WiFi network:The networks found are displayed in

the list. Clicking on the Refresh button will © perform a new search for available
WiFi networks. The selection list can be limited further via the Search network
input field.

E' Select network from the list.
E Select the connection type: Automatic or Static.
E' For the Automatic connection type, enter the WiFi password and host name.

For the Static connection type, enter the IP address, subnet mask, DNS, and
gateway.

E Click the Connect button.

v' The connection is established.

After connecting, the status of the connection should be checked.

Access point:

The inverter serves as the access point. A PC or mobile device connects directly
to the inverter. Connecting to the Internet is not possible. Assign a Network
Name (SSID) and Network Key (PSK) to establish a connection. Assign a Net-
work Key (PSK) with at least 20 characters, consisting of upper and lower case
letters, special characters, and numbers, to protect the device from unauthor-
ized access.

It is possible to operate a connection via WiFi and via the access point at the
same time.

The inverter communicates with system components (e.g., Fronius Smart Meter)
and other inverters via Modbus. The primary device (Modbus Client) sends con-
trol commands to the secondary device (Modbus Server). The control commands
are executed by the secondary device.

RTU Server

The following input fields and functions are available for communication via Mod-
bus RTU:

Meter address offset

The value entered (1-247) is the identification number (unit ID) assigned to
the meter.
Factory setting: 200

Inverter address

The value entered (1-247) is the identification number (unit ID) assigned to
the inverter.
Factory setting: 1

SunSpec Model Type
There are two different settings, depending on the SunSpec model.

float: SunSpec Inverter Model 111, 112, 113 or 211, 212, 213.
int + SF: SunSpec Inverter Model 101, 102, 103 or 201, 202, 203.
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Interface
Select one of the two interfaces Modbus 0 (M0) RTU or Modbus 1 (M1)
RTU.

Baud Rate

The baud rate influences the speed of the transmission between the indi-
vidual components connected in the system. When selecting the baud rate,
it should be ensured that this is the same on the transmit and receive side.

Parity

The parity bit can be used for parity checks. This is used to identify trans-
mission errors. In this case, a parity bit can ensure a specified number of
bits. The value (0 or 1) of the parity bit must be calculated at the transmit-
ter, and is checked at the receiver using the same calculation. The calcula-
tion of the parity bit can be carried out for even or odd parity.

Allow Control

If this option is activated, the inverter is controlled via Modbus.
Inverter control includes the following functions:

- On/off

- Power reduction

- Setting a constant power factor (cos phi)

- Setting a constant reactive power

- Battery control settings with battery

TCP Server

The following input fields and functions are available for communication via Mod-
bus TCP:

Meter address offset

The value entered (1-247) is the identification number (unit ID) assigned to
the meter.
Factory setting: 200

SunSpec Model Type
There are two different settings, depending on the SunSpec model.

float: SunSpec Inverter Model 111, 112, 113 or 211, 212, 213.
int + SF: SunSpec Inverter Model 101, 102, 103 or 201, 202, 203.

Modbus port
Number of the TCP port (502 or 1502) to be used for Modbus communica-
tion.

Meter Address

The value entered is the identification number (unit ID) assigned to the
meter, which can be found on the user interface of the inverter in the Com-
munication > Modbus menu area.

Factory setting: 200

Allow Control

If this option is activated, the inverter is controlled via Modbus.
Inverter control includes the following functions:

- On/off

- Power reduction

- Setting a constant power factor (cos phi)

- Setting a constant reactive power

- Battery control settings with battery




Cloud control

Solar API

Fronius Sol-
ar.web

Restrict Control
Restrict the control of the inverter to a device with a fixed IP address.

The utility/energy supplier can influence the output power of the inverter with
Cloud control. This requires the inverter to have an active Internet connection.

Cloud control Off Cloud control of the inverter is deactiv-
ated.
On Cloud control of the inverter is activated.
Allow cloud Deactivated/ The function may be mandatory for proper
control for reg- | Activated operation of the system.*

ulatory pur-
poses (Techni-

cian)

Allow cloud Deactivated/ If the Allow remote control for regulatory
control for Vir- | Activated purposes (technician) function is activated
tual Power (technician access required), the Allow re-
Plants (Cus- mote control for virtual power plants
tomer) function is automatically activated and

cannot be deactivated.*

* Cloud control

A virtual power plant is an interconnection of multiple generators. This virtual
power plant can be controlled by means of the cloud control via the Internet. An
active inverter Internet connection is a prerequisite for this. System data are
transferred.

The Solar API is an IP-based, open JSON interface. If enabled, IOT devices in
the local network may access inverter information without authentication. For
security reasons, the interface is disabled in the factory. Activate the interface
manually if it is required for a third-party application (e.g., EV charger, smart
home solutions, etc.). If there is a Fronius Wattpilot in the network, the inverter
automatically activates the Solar API.

Fronius recommends using Fronius Solar.web for monitoring and analyzing the
inverter and connected system components.

In the event of a firmware update to version 1.14.x, the Solar API setting is ap-
plied. In systems with a version below 1.14.x, the Solar API is activated; with
higher versions, it is deactivated but can be switched on and off via the menu.

Manually activating the Fronius Solar API

On the user interface of the inverter in the Communication > Solar APImenu
area, activate the function Activate communication via Solar API.

In this menu, you can agree to the technically necessary data processing or re-
jectit.
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In addition, the transfer of analysis data and remote configuration via Fronius
Solar.web can be enabled or disabled.
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Safety and grid requirements

Country setup

Requesting in-
verter codes in
Solar.SOS

/\  WARNING!

Danger from unauthorized fault analyses and repair work.

This can result in serious injury and damage to property.

» Fault analyses and repair work on the PV system may only be carried out
by installers/service technicians from authorized specialist companies in
accordance with national standards and regulations.

- NOTE!

Risk due to unauthorized access.

Incorrectly set parameters can have a negative effect on the public grid and/or

the grid power feed operation of the inverter and result in the loss of standard

conformity.

» Parameters may only be adjusted by installers/service technicians from au-
thorized specialist companies.

» Do not give the access code to third parties and/or unauthorized persons.

" NOTE!

Risk due to incorrectly set parameters.

Incorrectly set parameters can have a negative effect on the public grid and/or

cause inverter malfunctions and failures and result in the loss of standard con-

formity.

» Parameters may only be adjusted by installers/service technicians from au-
thorized specialist companies.

» Parameters may only be adjusted if this has been approved or requested
by the utility.

» Any parameter adjustments must be made in compliance with nationally
applicable standards and/or directives as well as the specifications of the
utility.

The Country Setup menu area is intended exclusively for installers/service tech-
nicians from authorized specialist companies. To apply for the access code re-
quired for this menu area, see chapter Requesting inverter codes in Solar.SOS.

The selected country setup for the country in question contains preset paramet-
ers in accordance with nationally applicable standards and requirements.
Changes may need to be made to the selected country setup depending on local
grid conditions and the specifications of the utility.

The Country Setup menu area is intended exclusively for installers/service tech-
nicians from authorized specialist companies. The inverter access code required
for this menu area can be requested in the Fronius Solar.SOS portal.

Requesting inverter codes in Fronius Solar.SOS:

E' Open solar-sos.fronius.com in the browser

E' Log in with your Fronius account

El At the top right, click on the drop-down menu &

119


https://solar-sos.fronius.com/

Absolute Gener-
ation Limit

Import limita-
tion

Export limitation

120

Select the Show inverter codes menu item

v A contract page appears on which the request for the access code to
change the grid parameters for Fronius inverters is located

Accept the terms and conditions of use by checking Yes, I have read and
agree to the terms of use and click Confirm & Save

After that, the codes can be retrieved in the drop-down menu at the top right
under Show inverter codes

/\ CAUTION!

Risk due to unauthorized access.

Incorrectly set parameters can have a negative effect on the public grid and/or

the grid power feed operation of the inverter and result in the loss of standard

conformity.

» Parameters may only be adjusted by installers/service technicians from au-
thorized specialist companies.

» Do not give the access code to third parties and/or unauthorized persons.

Activating this function limits the output power of the inverter to the specified
value in watts.

Energy companies or grid operators can prescribe import limitations for invert-
ers. The amperage is limited to the set value.

E' Under Limit select Current Limitation.
|z| Enter the limit value in amperes.
E| Click on Save.

Energy companies or grid operators can prescribe feed-in limits for inverters
(e.g., max. 70% of the KWp or max. 5 kW). The effective power at the grid connec-
tion point (installation location of the Fronius Smart Meter or primary meter) is
limited to the set value.

The feed-in limit takes account of self-consumption in the household before the
power of an inverter is reduced. An individual limit can be set.

In order to minimize the yield losses due to the power of feeding in limitation, the

power available from the module array can be:

- Used for (controllable) loads such as Fronius Ohmpilot, Fronius Wattpilot,
I/0-controlled loads

- Stored in a battery

If these possibilities have been exhausted, the power drawn from the module ar-
ray is reduced to such an extent that the feed-in limit is not exceeded.

Installation variants with an inverter, Fronius Smart Meter, and system compon-
ents are listed under Different operating modes.

Total DC power of the system
Input field for the total DC power of the entire system in Wp.
This value is used if the Maximum grid feed-in power is specified in %.



Power Control deactivated
The inverter converts all available PV energy.

Power Control activated

Feeding in limited with the following selection options:

- Total Power Limit
The entire photovoltaic system is limited to a fixed feed-in limit. A value must
be set for the permissible total power of feeding in.

- Limit per phase — asymmetric generation
The optimum per phase is determined. The inverter regulates the individual
phases in such a way that none of the phases exceeds the set value.

- Limit per phase — weakest phase
Each individual phase is measured. If the permissible feed-in limit is ex-
ceeded on one phase, the inverter symmetrically reduces the total power for
all phases until the limit is reached.

IMPORTANT!

The settings for Limit per phase need to be made if national standards and regu-
lations require a limitation of the single-phase power. A value must be set for the
permissible power of feeding in for each phase.

IMPORTANT!
Power Control settings are automatically applied for the dynamic feed-in limit of
I/0 power management. Total Power Limit is the default configuration.

Export Limit Control (Soft Limit)
If this value is exceeded, the inverter readjusts down to the set value.

Export Limit Protection (Hard Limit Trip)

IMPORTANT!
This function is only available if Export Limit Control (Soft Limit) is activated.

If this value is exceeded, the inverter switches off within max. 5 seconds. This
value must be higher than the value set for Export Limit Control (Soft Limit).

Maximum grid feed-in power

Input field for the Maximum grid feed-in power in W or % (setting range: -10 to
100%).

If there is no meter in the system or if the primary meter has failed, the inverter
limits its output power to the set value.

Activate the function Reduce inverter power to 0% if meter connection has been
lost for control in the event of a fail-safe.

The use of WiFi for communication between the Fronius Smart Meter and the in-
verter is not recommended for the fail-safe function. Even short-term disconnec-
tions can cause the inverter to shut down. This problem is particularly common
with weak WiFi signal strengths, a slow or overloaded WiFi connection, and auto-
matic channel selection of the router.

Limit multiple inverters (only Soft Limit)

Control of the dynamic feed-in limit for several inverters, for details on configur-
ation, see chapter Dynamic feed-in limit with multiple inverters on page 123.
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Feed-in limit —
examples
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"Total Power Limit"
(feed-in limit 0 kW)

5 4 kW
LN [ o

—> 4 kW

e
LJdLJdLd

2kW —
0 kW —
2 KW —

P..=0kW

2 KW
— 4KW
& BkW

P, =12 kW

su

5

Explanation
No power (0 kW) may be fed into the public grid at the grid feed-in point. The
load requirement in the home network (12 kW) is supplied by the power gener-

ated by the inverter.
0kwW —
0kW — ﬁ
0kw —

P, =0 kW

sul

"Limit per phase — asymmetric generation"
(feed-in limit 0 kW per phase) — asymmetric

—> 2 kW
LN .I o

> 6 kW

rFAraen
LJLJdLd
rrae
LJLJdLd
e
LJLJdLd
rhrae
LJLJLd

2 KW
o 4 KW
& BKW

P, = 12kW

5

Explanation
The load requirement in the home network per phase is determined and supplied.

A KW
kW — ﬁ
AKW >

P, =-3kwW

sul

"Limit per phase — asymmetric generation"
(feed-in limit 1 KW per phase) — asymmetric

—> 3KW
ok .I o

— 6 kW

e
LJLJdLd
e
LJLJdLd
e
LdLJdLd
rrae
LJLJdLd

“ 2KW
o 4 KW
& BKW

5

P, =11kwW

sul

Explanation
The load requirement in the home network per phase is determined and supplied.

In addition, the excess production (1 kW per phase) is fed into the public grid in
accordance with the maximum permitted feed-in limit.



Dynamic feed-in
limit with mul-
tiple inverters

"Limit per phase — weakest phase"
(feed-in limit 0 kW per phase) — symmetrical

00303 20 kw m — 2kW 0 kW —
Tt R— — 2kw 2kW
LJLJLy -E

£30303 — 2 kW 4KW —

LJLJLd

P, =6kW

sul

2 KW
4 KW
& BKW

P, = 12 kW

su

5

Explanation

The weakest phase in the load requirement in the home network is determined
(phase 1 = 2 kW). The result of the weakest phase (2 kW) is applied to all phases.
Phase 1 (2 kW) can be supplied. Phase 2 (4 kW) and phase 3 (6 kW) cannot be
supplied, power from the public grid is required (phase 2 = 2 kW, phase 3 = 4 kW).

"Limit per phase — weakest phase"
(feed-in limit 1 kKW per phase) — symmetrical

00203 20kw m — 3kw kW —
e — 3kw TkW <
LJLJLy -E

e 7> 3 kW 3 kW <7

LJLJdLd

P, = 3kW

sul

2 KW
4 KW
& BKW

P, =12 kW

sul

5

Explanation

The weakest phase in the load requirement in the home network is determined
(phase 1 = 2 kW) and the max. permitted feed-in limit (1 kW) is added. The result
of the weakest phase (2 kW) is applied to all phases. Phase 1 (2 kW) can be sup-
plied. Phase 2 (4 kW) and phase 3 (6 kW) cannot be supplied, power from the
public grid is required (phase 2 = 1 kW, phase 3 = 3 kW).

IMPORTANT!

To view and change settings in this menu item, select the user Technician, and
enter and confirm the password for the user Technician. Settings in this menu
area may only be made by trained and qualified personnel.

The inverter can be used as a primary device to control dynamic feed-in limits for
additional Fronius inverters (secondary devices) so that feed-in limits prescribed
by energy companies or utilities can be centrally managed. This control refers to
the Soft Limit feed-in limit (see Export limitation). The following requirements
must be met:
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- Power Control and the Limit multiple inverters (only Soft Limit and I/0
Power Management) function are activated and configured on the user inter-
face of the primary device.

- Primary device and secondary device(s) are physically connected to the same
network router via LAN.

- Inverter Control via Modbus TCP is activated and configured for all second-
ary devices.

- The Fronius Smart Meter is configured as a primary meter and connected to
the primary device.

IMPORTANT!
Only one primary meter is required for the primary device.

IMPORTANT!
If an inverter with a battery is connected, it must be used as the primary device
for dynamic feed-in limits.

Example connection diagram for dynamic feed-in limit with multiple inverters

System limits

- Systems with a maximum of 20 inverters (1 primary device + 19 secondary
devices) are supported.

- The control is designed for photovoltaic systems with a total output of up to
300 kW.

- Inthe case of larger system capacities, the control times in the system are
extended.

- For systems >300 kW, the use of a plant controller is recommended.

The dynamic feed-in limit is available for the following device combinations:

Fronius GEN24 Fronius GEN24, Fronius Verto, Fronius Tauro, Fronius
Argeno, Fronius SnapINverter with Fronius Dataman-
ager 2.0*

Fronius Verto Fronius GEN24, Fronius Verto, Fronius Tauro, Fronius
Argeno, Fronius SnapINverter with Fronius Dataman-
ager 2.0*

Fronius Tauro Fronius GEN24, Fronius Verto, Fronius Tauro, Fronius
Argeno, Fronius SnapINverter with Fronius Dataman-
ager 2.0*

* Up to four additional Fronius SnapINverters can be connected to each Fronius SnapINverter with
Fronius Datamanager 2.0.

Primary meter

The Fronius Smart Meter acts as the only primary meter and is connected dir-
ectly to the primary device. The Smart Meter measures the total output power of
all inverters into the grid and passes this information to the primary device.



Primary device
The export limitation is configured on the user interface of the inverter:

E' In the Safety and Grid Regulations > Export Limitation menu area, activate
the Power Control function and select Total Power Limit.

|z| Configure the country-specific settings.

In the Safety and Grid Regulations > Export Limitation menu area, activate
the Limit multiple inverters (only Soft Limit and I/0 Power Limit) function.

The primary device automatically scans the network for available secondary

devices. A list of the inverters found is displayed. Click the refresh button Dto
perform the search again.

DETECTED INVERTERS ADDITIONAL INVERTERS

26 Inverters were found ( Q) Use all Inverters

jf-rop S10RW 33302856 jf-rop.local 10.5.48.141
Symo-Gen24-12SC7 S12RW 34590379 Symo-Gen24-12-SC7.|... 10.5.48.29

pilot2v-haas1 V30RW 45454545 pilot2v-haas1.local 10.5.48.165 )

Activate Use Inverter against all secondary devices to which an export limita-
tion applies. Click Use all inverters to enable the function for the primary
device and all secondary devices.

The status of the inverters listed is displayed as follows:

- Inactive: Secondary device is not configured for the power control.

- Disconnected: Secondary device is configured, network connection not
possible.

- Connected: Secondary device is configured and accessible via the net-
work of the primary device.

In the Safety and Grid Regulations > I/0 Power Management menu area, set
the controlling priorities as follows:

1. I/O Power Limit

2. Export Limitation

3. Modbus

Adding Fronius Argeno and other inverters manually
E Select the Additional inverters menu area.

Enter the name, hostname or IP address, and the Modbus address of the sec-
ondary device.

E Click Add inverter +.

Secondary device

A secondary device takes over the export limitation of the primary device. No
data are sent to the primary device for the export limitation. The following con-
figurations must be set for the power control:

User interface secondary device GEN24 / Verto / Tauro
E Select the user Technician and enter the password for the user Technician.

In the Modbus menu area, activate the TCP Server mode and the Allow Con-
trol function.

125



I/0 Power Man-
agement

126

For a fail-safe scenario, in the Safety and Grid Regulations > I/0 Power Man-
agement menu area, set the controlling priorities as follows:

1. Modbus

2. Export Limitation

3. I/0 Power Limit

In the Safety and Grid Regulations > Export Limitation menu area, select

and edit the following settings:

- Activate the Power Control function

- Select Total Power Limit and specify the total DC power of the entire
system in W

- Enable Export Limit Control (Soft Limit) and enter a value of 0 W for the
Maximum grid feed-in power.

- Enable the Reduce inverter power to 0% if meter connection has been
lost function

General

Settings relevant to the grid operator are defined as rules under this menu item.
This relates to an effective power limit in % or watts and/or a power factor spe-
cification.

IMPORTANT!

To view and change settings in this menu item, select the user Technician, and
enter and confirm the password for the user Technician. Only technical special-
ists may make settings in this menu area.

Under Rules, expand a menu area (e.g., Rule 1). Configure the following settings:
Limitation

IMPORTANT!

A dynamic feed-in limit for several inverters can be configured under Export lim-
itation. I/0 power management rules are transferred from the inverter (primary
device) to connected inverters in the system (secondary devices).

Select the following rules for power management:

- I/0 Generation Limit (%): The total output power of the connected inverter
is statically limited to the defined value of the absolute rated power.

- Export Limit Control (W): The effective power fed in at the grid connection
point is limited to the set value (e.g., 5000 watts). The output powers of the
inverters (primary and secondary devices) are dynamically adjusted depend-
ing on their self-consumption.

- Shutdown single device: The inverter stops grid power feed operation and
switches to standby mode.

IMPORTANT!
The rules for shutdown apply to this device and cannot be applied to other in-
verters in the system.

Input pattern (assignment of individual I/0s)
1 click = white, contact open

2 clicks = blue, contact closed

3 clicks = gray, not used

Power Factor (cos ¢) (define value)
Impedance response

- Capacitive
- Inductive



Connection dia-
gram - 4 relays

DNO Feedback
If the rule is activated, always configure the DNO Feedback output, e.g., for oper-
ating a signal device.

The Import and Export of defined rules can be carried out in the data format
* fpc.

If there is an active rule for the control of the inverter, the device indicates this in
the overview of the user interface under Device State.

Controlling Priorities
Used to set controlling priorities for I/O Power Management (DRM or ripple con-
trol receiver), the feed-in limit, and control via Modbus.

1 = highest priority, 3 = lowest priority

Local priorities of the I/0O Power Management, the feed-in limit, and the Modbus
interface are deactivated by cloud control commands (regulatory purposes and
virtual power plants) — see Cloud control on page 117 — and by backup power.

In terms of control priorities, the device differentiates between power control
and inverter shutdown. Inverter shutdown always takes precedence over power
control. An inverter shutdown command is always executed and does not need to
be prioritized.

Power control

- I/0 Power Management (DRM/ripple control receiver signal)—according to
command

- Export Limitation (Soft Limit)—always active

- Modbus (generation limit)—according to command

Inverter shutdown

- Shutdown single device

- Export Limitation (Hard Limit)

- Modbus (shutdown command) — according to command

Connect the ripple control signal receiver and the I/0 terminals of the inverter
to one another as shown in the connection diagram.

For distances greater than 10 m between the inverter and the ripple control sig-
nal receiver, use a shielded data communication cable (CAT 5 or higher) with
twisted cable pairs. Connect the shielding on one side to the push-in terminal of
the data communication area (SHIELD).

(1) : v+
100 % e
0% IN9
0% IN10
0% IN11
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(1) Ripple control signal receiver with 4 relays for effective power limitation.
(2) I/0 connection terminals of the data communication area.

Use pre-configured file for 4-relay operation:
E Download the file (.fpc) under 4-relay operation to the mobile device.

Upload the file (.fpc) in the I/0 Power Management menu area by clicking
the Import button.

E Click Save.

v' The settings for 4-relay operation are saved.


https://www.fronius.com/~/downloads/Solar%20Energy/Software/SE_SW_GEN24_Power_Management_4_Relays_Mode.fpc

I/0 power man- I/0 Power Management

agement Set- V#GND 10 R |n Activate Backup interlock
- Ve 24 Rule 1
tings - 4 relays oan I e
wwo oo [l B
3]
DNO feedback pin
Not used - n
a
Rules + Add | Open grid relais feedback
|[E2 Backup interlock feedback
1/0 control
Rule w ® ~ 1/0 control
1/0 control
[ 0] [0 s | s B 1/0 control
BEER-
Limitation
1/0 Generation Limit (%) -
Active Power *
100 %
Power Factor (cos ¢) * mpendance response
1 Capacitive v

® DNO Feedback

Rule 2 W e® ~
O EERE
EEEBq

Limitation

1/0 Generation Limit (%) -

Active Power *

L4 60 %
Power Factor (cos ¢) * mpendance response
1 Capacitive v

® DNO Feedback

Rule 3 ] ® ~
DEEQ:m
BEEHD M

Limitation

1/0 Generation Limit (%) -

Active Power *

® 3 %

Power Factor (cos §) * mpendance response

1 Capacitive -

® DNO Feedback

Rule 4 @ . ~
O EE»E [
EEH:

Limitation

1/0 Generation Limit (%) -

Active Power *
0 %

Power Factor (cos ¢) * mpendance response

1 Capacitive v

® DNO Feedback

Connection dia- Connect the ripple control signal receiver and the I/0 terminals of the inverter
gram - 3 relays to one another as shown in the connection diagram.
For distances greater than 10 m between the inverter and the ripple control sig-
nal receiver, use a shielded data communication cable (CAT 5 or higher) with
twisted cable pairs. Connect the shielding on one side to the push-in terminal of
the data communication area (SHIELD).
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(1) , v+
007% IN8
0% jl IN9
0
0% 1 IN10
(1) Ripple control signal receiver with 3 relays for effective power limitation.
(2) I/0 connection terminals of the data communication area.

Use pre-configured file for 3-relay operation:
E' Download the file (.fpc) under 3-relay operation to the mobile device.

Upload the file (.fpc) in the I/0 Power Management menu area by clicking
the Import button.

E' Click Save.

v' The settings for 3-relay operation are saved.
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https://www.fronius.com/~/downloads/Solar%20Energy/Software/SE_SW_GEN24_Power_Management_3_Relays_Mode.fpc

I/0 power man- I/0 Power Management

agement set- VHGND L0 =1 | Activate Backup interlock
tings - 3 relays “vOoan | I Rute
w w HHEB
- - H
DNO feedback pin 4
Not used A .
a
Rules 1 Add | Open grid relais feedback
| Backup interlock feedback
1/0 control
Rule 1 @ ® ~ 1/0 control
1/0 control

BEER G
BEER- M
Limitation

1/O Generation Limit (%) -

=)

Active Power *

100 %
Power Factor (cos ¢) * Impendance response
1 Capacitive v

® DNO Feedback

Rule 2 W e® ~

OEEQB
BEEHR>

Limitation

1/0 Generation Limit (%) -
Active Power *
60 %
Power Factor (cos ¢) * Impendance response
1 Capacitive v

® DNO Feedback

Rule 3 i «® ~

OEE-R:E
OBEEEB

Limitation
1/0 Generation Limit (%) -
Active Power *
30 %
Power Factor (cos ¢) * Impendance response
1 Capacitive v

® DNO Feedback

Rule 4 W o® ~

BEEQ @
BEE >

Limitation
1/0 Generation Limit (%) -
Active Power *
(0] %
Power Factor (cos ¢) * Impendance response
1 Capacitive v

® DNO Feedback

Connection dia- Connect the ripple control signal receiver and the I/0 terminals of the inverter
gram - 2 relays to one another as shown in the connection diagram.
For distances greater than 10 m between the inverter and the ripple control sig-
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nal receiver, use a shielded data communication cable (CAT 5 or higher) with
twisted cable pairs. Connect the shielding on one side to the push-in terminal of
the data communication area (SHIELD).

(1) ! V+
Relay 1
Y1 IN8
I
Relay 2
W IN9
(1) Ripple control signal receiver with 2 relays for effective power limitation.
(2) I/0 connection terminals of the data commmunication area.

Use pre-configured file for 2-relay operation:
E Download the file (.fpc) under 2-relay operation to the mobile device.

Upload the file (.fpc) in the I/0 Power Management menu area by clicking
the Import button.

E' Click Save.

v'  The settings for 2-relay operation are saved.
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https://www.fronius.com/~/downloads/Solar%20Energy/Software/SE_SW_GEN24_Power_Management_2_Relays_Mode.fpc

I/0 power man- I/0 Power Management

agement Set- V#GND 10 R |n Activate Backup interlock
tings - 2 relays -0 I e
w & EEB
- - 3]
DNO feedback pin
Not used - n
a
Rules + Add | Open grid relais feedback
|[E2 Backup interlock feedback
1/0 control
Rule ) ® ~ 1/0 control

OEEREE

OEER-@A
Limitation
1/0 Generation Limit (%) v
Active Power *
100 %
Power Factor (cos ¢) * mpendance response
1 Capacitive v

® DNO Feedback

Rule 2 W e® ~
DEE@Aa
BEER>-R

Limitation

1/0 Generation Limit (%) -

Active Power *

60 %

Power Factor (cos ¢) * Impendance response

1 Capacitive v

® DNO Feedback

Rule 3 ] ® ~
OEEA:
OEEEB A

Limitation

1/0 Generation Limit (%) -

Active Power *

30 %

Power Factor (cos §) * mpendance response

1 Capacitive -

® DNO Feedback

Rule 4 @ . ~
DEE@Aa
EEEBE R

Limitation

1/0 Generation Limit (%) -

Active Power *
0 %

Power Factor (cos ¢) * mpendance response

1 Capacitive v

® DNO Feedback

Connection dia- The ripple control signal receivers and the I/O terminals of the inverter can be
gram - 1 relay connected to one another as shown in the connection diagram.
For distances of over 10 m between the inverter and the ripple control signal re-
ceiver, a CAT 5 STP cable is recommended as a minimum and the shielding must
be connected on one side at the push-in terminal of the data communication
area (SHIELD).
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(1) : v+

100 %
° IN8
(1) Ripple control signal receiver with 1 relay for effective power limitation.
(2) I/0 connection terminals of the data communication area.

Use pre-configured file for 1-relay operation:
E' Download the file (.fpc) under 1-relay operation to the mobile device.

Upload the file (.fpc) in the I/0 Power Management menu area by clicking
the Import button.

E' Click Save.

v' The settings for 1-relay operation are saved.
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https://www.fronius.com/~/downloads/Solar%20Energy/Software/SE_SW_GEN24_Power_Management_1_Relays_Mode.fpc

I/0 power man-
agement set-
tings - 1 relay

Connecting the
ripple control re-
ceiver with sev-
eral inverters

I/0 Power Management

V+/GND — /o — i In Activate Backup interlock
« v B [ 4] | BB Rute 1
GND  GND n
o o
DNO feedback pin
Not used -
I Open grid relais feedback
Rules —+ Add
I Backup interlock feedback
. I 1/0 control
Rule 1 W «@ ~
Lo JEARETY s BTN
HBEERER
Limitation
1/0 Generation Limit (%) -
Active Power *
100 %
Power Factor (cos ¢) * Impendance response
1 Capacitive -
@@ DNO Feedback
Rule 2 [@ o® ~
DEE@BHBEE
HEERE R
Limitation
I/O Generation Limit (%) -
Active Power *
0 %
Power Factor (cos ¢) * Impendance response
1 Capacitive v

@® DNO Feedback

The grid operator may request the connection of one or more inverters to a ripple
control receiver in order to limit the effective power and/or the power factor of
the photovoltaic system.
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Connection diagram for ripple control receiver with several inverters

The following Fronius inverters can be connected to the ripple control receiver
via a distributor (coupling relay):

- Symo GEN24

- Primo GEN24

- Tauro

- Verto

- SnapINverter (only devices with Fronius Datamanager 2.0)

IMPORTANT!

On the user interface of each inverter connected to the ripple control receiver,
the 4-relay mode setting (see Connection diagram - 4 relays and I/O power man-
agement settings - 4 relays) must be activated.
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Service, maintenance and disposal

General

Maintenance

Cleaning

Operation in
dusty environ-
ments

The inverter is designed so that it does not require additional maintenance work.
Nevertheless, a few points must be considered during operation to ensure that
the inverter works perfectly.

Maintenance and service work may only be carried out by a trained technician.

Wipe the inverter, if necessary, with a damp cloth.
Do not use cleaning agents, scouring agents, solvents, or similar products to
clean the inverter.

" NOTE!

If the inverter is operated in dusty environments, dirt may build up on the

heat sink and fan.

This may result in a loss of power due to insufficient cooling of the inverter.

» Make sure that the ambient air can always flow through the inverter's vent-
ilation slots unimpeded.

» Remove any build-ups of dirt from the heat sink and the fan.

Switch off power to the inverter and
wait for the capacitors to discharge (2
minutes) and the fan to shut down.
Turn the DC disconnector to the "off"
switch setting.
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Remove any build-up of dirt on the
heat sink and fan using compressed air,
a cloth, or a brush.

NOTE!

Risk due to damage to the fan bear-
ing in the event of incorrect clean-

ing.
_///V Excessive speeds and the applica-
\\\\ : tion of pressure to the fan bearing

can cause damage.

» Block the fan and clean with
compressed air.

» When using a cloth or brush,
clean the fan without applying
any pressure.

To start up the inverter again, follow the steps listed above in reverse order.

Safety /A WARNING!

Danger from mains voltage and DC voltage from PV modules.

This can result in serious injury and damage to property.

» The connection area must only be opened by an authorized electrician.

» The separate power stage set area must only be opened by Fronius-trained
service technicians.

» Prior to any connection work, disconnect the inverter on the AC side and
the DC side.

/\  WARNING!

Danger due to residual voltage from capacitors.
This can result in serious injury and damage to property.
» Allow the capacitors of the inverter to discharge (2 minutes).

Disposal Waste electrical and electronic equipment must be collected separately and re-
cycled in an environmentally sound manner in accordance with the European Dir-
ective and national law. Used equipment must be returned to the distributor or
through a local authorized collection and disposal system. Proper disposal of the
used device promotes sustainable recycling of resources and prevents negative
effects on health and the environment.

Packaging materials

- Collect separately

- Observe local regulations
- Crush cardboard boxes
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Warranty provisions

Fronius manu- Detailed warranty conditions specific to your country can be found at www.froni-
facturer's war- us.com/solar/garantie .
ranty

To secure the full warranty period for the newly installed Fronius product, it is
necessary to register at www.solarweb.com .
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https://www.fronius.com/de-de/germany/solarenergie/installateure-partner/service-support/garantiemodelle
https://www.fronius.com/de-de/germany/solarenergie/installateure-partner/service-support/garantiemodelle
https://www.solarweb.com/

Components for switching to backup power

Components for Fronius components

automatic With the following Fronius components, no additional components are required
backup power for the automatic changeover to backup power. If components are not available
changeover to depending on national availability, automatic changeover to backup power can be
Full Backup implemented with the following third-party components.

Fronius Backup Controller 3P-35A* 4,240,047,CK
43,0001,1473
43,0001,1478

Fronius Smart Meter 63A-3

Fronius Smart Meter 50kA-3

Fronius Smart Meter TS 65A-3 43,0001,0044

Fronius Smart Meter TS 5kA-3 £43,0001,0046

43,0001,3591

Fronius Smart Meter WR

* Only compatible with Fronius Verto 15.0 - 20.0 Plus.

Third-party components
Manufacturers/types other than the product examples listed are permissible,
provided that they meet the same technical and functional requirements.

Grid and system protection

Manufacturer/type Bender GmbH & Co. KG VMD460-NA-D-2
Tele Haase Steuergerdte Ges.m.b.H. RE-NA003-M64

K1 and K2 - AC installation contactor with auxiliary contact

Number of pins 3-pin or 4-pin

(depending on the cabling variant)

Rated current depending on the house connection

Coil voltage 230 Vac
Rated frequency 50/ 60 Hz
Coil fuse 6 A

Min. short circuit cur-

rent 3 kA (contacts)

Test standard IEC 60947-4-1

Auxiliary contact

Number of NC con-

tacts 1
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Switching voltage

12-230V @ 50/ 60 Hz

Min. nominal current

1A

Min. short circuit cur-
rent

1 kA

Manufacturer/type

ISKRA IK63-40 / Schrack BZ326461




Buffer power supply - Fault Ride Through cabling variant

Manufacturer/type BKE JS-20-240/DIN_BUF

K1 and K2 - DC installation contactor with auxiliary contact (Fault Ride

Through)

Number of pins 3-pin or 4-pin

(depending on the cabling variant)
Rated current depending on the house connection
Coil voltage 24 Vpc

Min. short circuit cur-

rent 3 KA (contacts)

Test standard IEC 60947-4-1

Auxiliary contact

Number of NC con-

tacts 1

Switching voltage 24 Vpc

Min. nominal current 1A

relr?t- short circuit cur 1 KA
Manufacturer/type Finder 22.64.0.024.4710

K3 - Modular relay

Number of changeover
2
contacts
Coil voltage 12 Vpc
Test standard IEC 60947-4-1
Manufacturer/type Finder 22.23.9.012.4000 / Schrack relay RT424012
(bracket RT17017, relay base RT78725)

K4 and K5 - Installation contactor

Number of NC con-

tacts 2(25 A)
Coil voltage 230 V AC (2P)
Rated frequency 50/ 60 Hz
Coil fuse 6 A

Min. short circuit cur- 3 kA (contacts)

rent
Test standard IEC 60947-4-1
Manufacturer/type ISKRA IKA225-02
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Components for
manual backup
power
changeover to
Full Backup
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Fronius Smart Meter 63A-3

43,0001,1473

Fronius Smart Meter TS 65A-3

43,0001,0044

Fronius Backup Switch 1P/3P-63A

4,050,221

Fronius Backup Switch 1PN/3PN-63A

4,050,220




Status codes and remedy

Display Status codes are displayed on the user interface of the inverter in the System >
Event Log menu area or in the user menu under Notifications and in Fronius Sol-
ar.web®.

*

If configured accordingly, see chapter Fronius Solar.web on page 22.

Status codes 1030 — WSD Open (operating LED: flashes red)

Cause: A device that is connected in the WSD chain has interrupted the sig-
nal line (e.g., surge protection device) or the bypass installed ex works
as standard has been removed and no trigger device has been in-
stalled.

Remedy: If the SPD surge protection device has tripped, the inverter must be
repaired by an authorized specialist.

OR: Install the bypass installed ex works as standard or a trigger device.
OR: Turn the WSD (wired shutdown) switch to position 1 (WSD primary
device).

/\  WARNING!

Danger from work that is not carried out properly.

This can result in serious injury and damage to property.

» The installation and connection of an SPD surge protection device may
only be carried out by Fronius-trained service personnel in accordance
with the technical specifications.

» Observe safety rules.
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Technical data

Verto Plus 15.0

Maximum input voltage
(at 2000 W/m? / -10 °C in an open circuit)

Start-up input voltage
MPP voltage range
Number MPP-controller

Maximum input current (IDC max)

PV1/PV2/PV3
per string

Max. short circuit current 8) Total
PV1/PV2/PV3
per string

Maximum PV field power (Ppy max) Total
PV1/PV2/PV3

DC overvoltage category

Max. inverter backfeed current to the array 3)

DC input data

Max. capacity of the PV generator against ground

Limit value of the insulation resistance test between module array and
ground (on delivery) 7)
Adjustable range of insulation resistance test between module array and

ground 6)

Limit value and trip time of sudden residual fault current monitoring (on
delivery)

Limit value and trip time of continuous residual fault current monitoring
(on delivery)

Adjustable range of continuous residual current monitoring 6)

Cyclic repetition of the insulation resistance test (on delivery)

Adjustable range for cyclic repetition of the insulation resistance test

Max. voltage 11)
Min. voltage
Max. current

Max. output

DC input data

DC inputs

146

1000 VDG

150 VpC

180 - 870 VpC

3

28 /28 /28 A
28 A

150 A
50/50/50A
50 A

22.5 kWp
20/20 /20 kWp

2

o AL)

3000 nF

34 kQ

34 - 10,000 kQ

30 mA /300 ms
60 mA /150 ms
90 mA / 40 ms

300 mA / 300 ms

30 - 1000 mA

24 h

700V

150 V

50 A

22.5 kW

1




Output data

AC output data
Full Backup 8)

Grid voltage range

176 - 528 VAC

Rated grid voltage

220 /230 VacD
253 /257 VAGY)

Rated power

15 kW

sable DC power — in e 10)

22.5 kW

Rated apparent power

15 kVA

Rated frequency

50/ 60 Hz 1)

Maximum output current/phase

32.3A

Initial symmetrical sho ircuit current/phase IK"

32.3 A

Power factor (cos phi)

0-1ind./cap.2)

Grid connection

3~ (N)PE 380 /220 VAC
3~ (N)PE 400 /230 VAC
3~ (N)PE 440 /253 VAC
3~ (N)PE 480 /277 VAC

Maximum output power

15 kW

Rated output current / phase

22.7/21.7/19.7/18.1 A

Total harmonic distortion

<3%

AC overvoltage category

3

Current (inrush) 5)

24.72 A peak /
6.82 A rms over 1.99 ms 4)

Max. output fault current / duration

24.38 A/ 38.72 ms

Max. output current / phase
3 phases
1 phase

32.3A
43.5 A (AC boost for 5 - 10 s)
32 A (AC boost for 5 -10 s)

Rated power

15 kW
30 kVA (AC boost for 5 - 10 s)

Rated output current (per phase)

32.3 A (max. asymmetry 25 A)

Nominal mains voltage

3~ (N)PE 380 /220 VAC
3~ (N)PE 400 /230 VAC
3~ (N)PE 440 /253 VAC
3~ (N)PE 480 /277 VAC

Nominal frequency for Full Backup

53 /63 Hz 1)

Switching time

<35s

Power factor cos phi

o-1 ind./cap.2)
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Night-time power loss = standby consumption 16 W

European Efficiency (180 / 600 / 870 VpC) 06.65/97.35/ 96.58%

Maximum Efficiency 97.27%

Safety class 1

EMC emission class B

Pollution degree 3

@©
-
3 Permitted ambient temperature - 40 °C-+60 °C
®
H Permitted storage temperature - 40 °C-+70°C
c
8 Relative humidity 0-100%

Sound pressure level 50.3 dB(A) (ref. 20 pPA)

Dimensions (height x width x depth) 865 X 574 X279 mm

40.1 kg (only the inverter Lift up)
50.7 kg (with package)

Non-insulated, no transformer

Inverter topology

Verto Plus 17.5
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Maximum input voltage
(at 2000 W/m? / -10 °C in an open circuit)

Start-up input voltage
MPP voltage range

Number MPP-controller

Maximum input current (IDC max)

PV1/PV2/PV3
per string

Max. short circuit current 8) Total
PV1/PV2/PV3
per string

Maximum PV field power (Ppy max) Total
PV1/PV2/PV3

DC overvoltage category

Max. inverter backfeed current to the array 3)
Max. capacity of the PV generator against ground

Limit value of the insulation resistance test between module array and
ground (on delivery) 7)

Adjustable range of insulation resistance test between module array and
ground 6)

Limit value and trip time of sudden residual fault current monitoring (on
delivery)

Limit value and trip time of continuous residual fault current monitoring
(on delivery)

Adjustable range of continuous residual current monitoring 6)
Cyclic repetition of the insulation resistance test (on delivery)

Adjustable range for cyclic repetition of the insulation resistance test

1000 VpC

150 VpC

210 - 870 VpC

3

28/28/28 A
28 A

150 A
50/50/50A
50 A

26.25 kWp
20 /20 /20 kWp

2

o AL)

3600 nF

34 kQ

34 - 10,000 kQ

30 mA / 300 ms
60 mMA /150 ms
90 mA / 40 ms

300 mA / 300 ms

30 - 1000 mA

24 h




DC input data
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AC output data
Full Backup 8)

Max. voltage 11)

700 V

Min. voltage

150V

50 A

Max. output

26.25 kW

DC inputs

1

Grid voltage range

176 - 528 VAC

Rated grid voltage

220 /230 VacD
253 /257 VAGY)

Rated power

17.5 kW

Max. usable DC power — inverter 10)

26.25 kW

Rated apparent power

17.5 KVA

Rated frequency

50/ 60 Hz 1)

Maximum output current/phase

32.3A

Initial symmetrical short-circuit current/phase IK"

32.3 A

Power factor (cos phi)

0-1ind./cap.2)

Grid connection

3~ (N)PE 380 /220 VAC
3~ (N)PE 400 /230 VAC
3~ (N)PE 440/ 253 VAC
3~ (N)PE 480 /277 VAC

Maximum output power

17.5 kW

Rated output current / phase

26.5/25.4/23.0/21.1A

Total harmonic distortion

<3%

AC overvoltage category

3

Current (inrush) )

24.72 A peak /
6.82 A rms over 1.99 ms 4)

Max. output fault current / duration

24.38 A/ 38.72 ms

Max. output current / phase
3 phases
1 phase

32.3A
43.5 A (AC boost for 5 - 10 s)
32 A (AC boost for 5 -10s)

Rated power

17.5 kW
30 kVA (AC boost for 5 - 10 s)

Rated output current (per phase)

32.3 A (max. asymmetry 25 A)

Nominal mains voltage

3~ (N)PE 380 /220 VAC
3~ (N)PE 400 /230 VAC
3~ (N)PE 440 /253 VAC
3~ (N)PE 480 /277 VAC

Nominal frequency for Full Backup

53 /63 Hz 1)

Switching time

<35s

Power factor cos phi

o-1 ind./cap.2)
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Night-time power loss = standby consumption 16 W

European Efficiency (210 / 600 / 870 VpC) 06.87/97.54 / 96.88%

Maximum Efficiency 97.42%

Safety class 1

EMC emission class B

Pollution degree 3

@©
-
3 Permitted ambient temperature - 40 °C-+60 °C
®
H Permitted storage temperature - 40 °C-+70°C
c
8 Relative humidity 0-100%

Sound pressure level 50.3 dB(A) (ref. 20 pPA)

Dimensions (height x width x depth) 865 X 574 X279 mm

40.1 kg (only the inverter Lift up)
50.7 kg (with package)

Non-insulated, no transformer

Inverter topology

Verto Plus 20.0
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Maximum input voltage
(at 2000 W/m? / -10 °C in an open circuit)

Start-up input voltage
MPP voltage range

Number MPP-controller

Maximum input current (IDC max)

PV1/PV2/PV3
per string

Max. short circuit current 8) Total
PV1/PV2/PV3
per string

Maximum PV field power (Ppy max) Total
PV1/PV2/PV3

DC overvoltage category

Max. inverter backfeed current to the array 3)
Max. capacity of the PV generator against ground

Limit value of the insulation resistance test between module array and
ground (on delivery) 7)

Adjustable range of insulation resistance test between module array and
ground 6)

Limit value and trip time of sudden residual fault current monitoring (on
delivery)

Limit value and trip time of continuous residual fault current monitoring
(on delivery)

Adjustable range of continuous residual current monitoring 6)
Cyclic repetition of the insulation resistance test (on delivery)

Adjustable range for cyclic repetition of the insulation resistance test

1000 VpC

150 VpC

240 - 870 VpC

3

28/28/28 A
28 A

150 A
50/50/50A
50 A

30.0 KWp
20/20/20 kWp

2

o AL)

5000 nF

34 kQ

34 - 10,000 kQ

30 mA / 300 ms
60 mMA /150 ms
90 mA / 40 ms

300 mA / 300 ms

30 - 1000 mA

24 h




DC input data
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AC output data
Full Backup 8)

Max. voltage 11)

700 V

Min. voltage

150V

50 A

Max. output

30 kW

DC inputs

1

Grid voltage range

176 - 528 VAC

Rated grid voltage

220 /230 VacD
253 /257 VAGY)

Rated power

20 kW

Max. usable DC power — inverter 10)

30 kW

Rated apparent power

20 kVA

Rated frequency

50/ 60 Hz 1)

Maximum output current/phase

32.3A

Initial symmetrical short-circuit current/phase IK"

32.3 A

Power factor (cos phi)

0-1ind./cap.2)

Grid connection

3~ (N)PE 380 /220 VAC
3~ (N)PE 400 /230 VAC
3~ (N)PE 440/ 253 VAC
3~ (N)PE 480 /277 VAC

Maximum output power

20 kW

Rated output current / phase

30.3/29/26.2/24.1A

Total harmonic distortion

<3%

AC overvoltage category

3

Current (inrush) )

24.72 A peak /
6.82 A rms over 1.99 ms 4)

Max. output fault current / duration

24.38 A/ 38.72 ms

Max. output current / phase
3 phases
1 phase

32.3A
43.5 A (AC boost for 5 - 10 s)
32 A (AC boost for 5 -10s)

Rated power

20 kW
30 kVA (AC boost for 5 - 10 s)

Rated output current (per phase)

32.3 A (max. asymmetry 25 A)

Nominal mains voltage

3~ (N)PE 380 /220 VAC
3~ (N)PE 400 /230 VAC
3~ (N)PE 440 /253 VAC
3~ (N)PE 480 /277 VAC

Nominal frequency for Full Backup

53 /63 Hz 1)

Switching time

<35s

Power factor cos phi

o-1 ind./cap.2)
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Night-time power loss = standby consumption 16 W

European Efficiency (240 / 600 / 870 VD) 97.08 / 97.95 / 96.93%

Maximum Efficiency 97.52%

Safety class 1

EMC emission class B

Pollution degree 3

@©
-
3 Permitted ambient temperature - 40 °C-+60 °C
®
H Permitted storage temperature - 40 °C-+70°C
c
8 Relative humidity 0-100%

Sound pressure level 50.3 dB(A) (ref. 20 pPA)

Dimensions (height x width x depth) 865 X 574 X279 mm

40.1 kg (only the inverter Lift up)
50.7 kg (with package)

Non-insulated, no transformer

Inverter topology

Verto Plus 25.0
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Maximum input voltage
(at 2000 W/m? / -10 °C in an open circuit)

Start-up input voltage
MPP voltage range

Number MPP-controller

Maximum input current (IDC max)

PV1/PV2/PV3
per string

Max. short circuit current 8) Total
PV1/PV2/PV3
per string

Maximum PV field power (Ppy max) Total
PV1/PV2/PV3

DC overvoltage category

Max. inverter backfeed current to the array 3)
Max. capacity of the PV generator against ground

Limit value of the insulation resistance test between module array and
ground (on delivery) 7)

Adjustable range of insulation resistance test between module array and
ground 6)

Limit value and trip time of sudden residual fault current monitoring (on
delivery)

Limit value and trip time of continuous residual fault current monitoring
(on delivery)

Adjustable range of continuous residual current monitoring 6)
Cyclic repetition of the insulation resistance test (on delivery)

Adjustable range for cyclic repetition of the insulation resistance test

1000 VpC

150 VpC

240 - 870 VpC

3

28/28/28 A
28 A

150 A
50/50/50A
50 A

37.5 kWp
20 /20 /20 kWp

2

o AL)

5400 nF

34 kQ

34 - 10,000 kQ

30 mA / 300 ms
60 mMA /150 ms
90 mA / 40 ms

300 mA / 300 ms

30 - 1000 mA

24 h




DC input data
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AC output data
Full Backup 8)

Max. voltage 11)

700 V

Min. voltage

150V

50 A

Max. output

35 kW

DC inputs

1

Grid voltage range

176 - 528 VAC

Rated grid voltage

220 /230 VacD
253 /257 VAGY)

Rated power

25 kW

Max. usable DC power — inverter 10)

32.5 kW

Rated apparent power

25 kVA

Rated frequency

50/ 60 Hz 1)

Maximum output current/phase

53.7 A

Initial symmetrical short-circuit current/phase IK"

53.7 A

Power factor (cos phi)

0-1ind./cap.2)

Grid connection

3~ (N)PE 380 /220 VAC
3~ (N)PE 400 /230 VAC
3~ (N)PE 440/ 253 VAC
3~ (N)PE 480 /277 VAC

Maximum output power

25 kW

Rated output current / phase

37.9/36.2/328/30.1A

Total harmonic distortion

<3%

AC overvoltage category

3

Current (inrush) )

24.72 A peak /
6.82 A rms over 1.99 ms 4)

Max. output fault current / duration

53.74 A/ 13.51 ms

Max. output current / phase
3 phases
1 phase

53.7 A
72.5 A (AC boost for 5 - 10's)
72.5 A (AC boost for 5 - 10 s)

Rated power

25 kW
50 kVA (AC boost for 5 - 10 s)

Rated output current (per phase)

53.7 A

Nominal mains voltage

3~ (N)PE 380 /220 VAC
3~ (N)PE 400 /230 VAC
3~ (N)PE 440 /253 VAC
3~ (N)PE 480 /277 VAC

Nominal frequency for Full Backup

53 /63 Hz 1)

Switching time

<35s

Power factor cos phi

o-1 ind./cap.2)
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Night-time power loss = standby consumption 16 W

European Efficiency (300 / 600 / 870 VpC) 97.24/ 97.74 /1 97.11%

Maximum Efficiency 97.59%

Safety class 1

EMC emission class B

Pollution degree 3

@©
-
3 Permitted ambient temperature - 40 °C-+60 °C
®
H Permitted storage temperature - 40 °C-+70°C
c
8 Relative humidity 0-100%

Sound pressure level 56.7 dB(A) (ref. 20 uPA)

Dimensions (height x width x depth) 865 X 574 X279 mm

40.1 kg (only the inverter Lift up)
50.7 kg (with package)

Non-insulated, no transformer

Inverter topology

Verto Plus 30.0
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Maximum input voltage
(at 2000 W/m? / -10 °C in an open circuit)

Start-up input voltage
MPP voltage range

Number MPP-controller

Maximum input current (IDC max)

PV1/PV2/PV3
per string

Max. short circuit current 8) Total
PV1/PV2/PV3
per string

Maximum PV field power (Ppy max) Total
PV1/PV2/PV3

DC overvoltage category

Max. inverter backfeed current to the array 3)
Max. capacity of the PV generator against ground

Limit value of the insulation resistance test between module array and
ground (on delivery) 7)

Adjustable range of insulation resistance test between module array and
ground 6)

Limit value and trip time of sudden residual fault current monitoring (on
delivery)

Limit value and trip time of continuous residual fault current monitoring
(on delivery)

Adjustable range of continuous residual current monitoring 6)
Cyclic repetition of the insulation resistance test (on delivery)

Adjustable range for cyclic repetition of the insulation resistance test

1000 VpC

150 VpC

360 - 870 VpC

3

28/28/28 A
28 A

150 A
50/50/50A
50 A

45 kWp
20 /20 /20 kWp

2

o AL)

6000 nF

34 kQ

34 - 10,000 kQ

30 mA / 300 ms
60 mMA /150 ms
90 mA / 40 ms

300 mA / 300 ms

30 - 1000 mA

24 h




DC input data
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AC output data
Full Backup 8)

Max. voltage 11)

700 V

Min. voltage

150V

50 A

Max. output

35 kW

DC inputs

1

Grid voltage range

176 - 528 VAC

Rated grid voltage

220 /230 VacD
253 /257 VAGY)

Rated power

29.99 kW

Max. usable DC power — inverter 10)

39 kW

Rated apparent power

29.99 kVA

Rated frequency

50/ 60 Hz 1)

Maximum output current/phase

53.7 A

Initial symmetrical short-circuit current/phase IK"

53.7 A

Power factor (cos phi)

0-1ind./cap.2)

Grid connection

3~ (N)PE 380 /220 VAC
3~ (N)PE 400 /230 VAC
3~ (N)PE 440/ 253 VAC
3~ (N)PE 480 /277 VAC

Maximum output power

29.99 kW

Rated output current / phase

45.5/43.5/39.4/36.1 A

Total harmonic distortion

<3%

AC overvoltage category

3

Current (inrush) )

24.72 A peak /
6.82 A rms over 1.99 ms 4)

Max. output fault current / duration

53.74 A/ 13.51 ms

Max. output current / phase
3 phases
1 phase

53.7 A
72.5 A (AC boost for 5 - 10's)
72.5 A (AC boost for 5 - 10 s)

Rated power

29.99 kW
50 kVA (AC boost for 5 - 10 s)

Rated output current (per phase)

53.7 A

Nominal mains voltage

3~ (N)PE 380 /220 VAC
3~ (N)PE 400 /230 VAC
3~ (N)PE 440 /253 VAC
3~ (N)PE 480 /277 VAC

Nominal frequency for Full Backup

53 /63 Hz 1)

Switching time

<35s

Power factor cos phi

o-1 ind./cap.2)
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Night-time power loss = standby consumption 16 W

European Efficiency (360 / 600 / 870 VpC) 97.35/97.96 / 97.57%

Maximum Efficiency 97.72%

Safety class 1

EMC emission class B

Pollution degree 3

@©
-
3 Permitted ambient temperature - 40 °C-+60 °C
®
H Permitted storage temperature - 40 °C-+70°C
c
8 Relative humidity 0-100%

Sound pressure level 56.7 dB(A) (ref. 20 uPA)

Dimensions (height x width x depth) 865 X 574 X279 mm

40.1 kg (only the inverter Lift up)
50.7 kg (with package)

Non-insulated, no transformer

Inverter topology

Verto Plus 33.3
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Maximum input voltage
(at 2000 W/m? / -10 °C in an open circuit)

Start-up input voltage
MPP voltage range

Number MPP-controller

Maximum input current (IDC max)

PV1/PV2/PV3
per string

Max. short circuit current 8) Total
PV1/PV2/PV3
per string

Maximum PV field power (Ppy max) Total
PV1/PV2/PV3

DC overvoltage category

Max. inverter backfeed current to the array 3)
Max. capacity of the PV generator against ground

Limit value of the insulation resistance test between module array and
ground (on delivery) 7)

Adjustable range of insulation resistance test between module array and
ground 6)

Limit value and trip time of sudden residual fault current monitoring (on
delivery)

Limit value and trip time of continuous residual fault current monitoring
(on delivery)

Adjustable range of continuous residual current monitoring 6)
Cyclic repetition of the insulation resistance test (on delivery)

Adjustable range for cyclic repetition of the insulation resistance test

1000 VpC

150 VpC

410 - 870 VDC

3

28/28/28 A
28 A

150 A
50/50/50A
50 A

50 kWp
20 /20 /20 kWp

2

o AL)

6660 nF

34 kQ

34 - 10,000 kQ

30 mA / 300 ms
60 mMA /150 ms
90 mA / 40 ms

300 mA / 300 ms

30 - 1000 mA

24 h




DC input data
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AC output data
Full Backup 8)

Max. voltage 11)

700 V

Min. voltage

150V

50 A

Max. output

35 kW

DC inputs

1

Grid voltage range

176 - 528 VAC

Rated grid voltage

220 /230 VacD
253 /257 VAGY)

Rated power

33.3 kW

Max. usable DC power — inverter 10)

39 kW

Rated apparent power

33.3 KVA

Rated frequency

50/ 60 Hz 1)

Maximum output current/phase

53.7 A

Initial symmetrical short-circuit current/phase IK"

53.7 A

Power factor (cos phi)

0-1ind./cap.2)

Grid connection

3~ (N)PE 380 /220 VAC
3~ (N)PE 400 /230 VAC
3~ (N)PE 440/ 253 VAC
3~ (N)PE 480 /277 VAC

Maximum output power

33.3 kW

Rated output current / phase

50.5/ 48.3 / 43.7/ 40.1 A

Total harmonic distortion

<3%

AC overvoltage category

3

Current (inrush) )

24.72 A peak /
6.82 A rms over 1.99 ms 4)

Max. output fault current / duration

53.74 A/ 13.51 ms

Max. output current / phase
3 phases
1 phase

53.7 A
72.5 A (AC boost for 5 - 10's)
72.5 A (AC boost for 5 - 10 s)

Rated power

33.3 kW
50 kVA (AC boost for 5 - 10 s)

Rated output current (per phase)

53.7 A

Nominal mains voltage

3~ (N)PE 380 /220 VAC
3~ (N)PE 400 /230 VAC
3~ (N)PE 440 /253 VAC
3~ (N)PE 480 /277 VAC

Nominal frequency for Full Backup

53 /63 Hz 1)

Switching time

<35s

Power factor cos phi

o-1 ind./cap.2)
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Night-time power loss = standby consumption 16 W
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Pollution degree 3

Permitted ambient temperature - 40 °C-+60 °C

Permitted storage temperature - 4,0 °C-+70 °C

Relative humidity 0-100%

50.7 kg (with package)

Inverter topology Non-insulated, no transformer

Protection
devices

WLAN

158

DC disconnector

Integrated

Cooling principle

Controlled forced-air ventilation

RCMU 9)

Integrated

RCMU classification

The software class of the safety platform(s) is defined
as a class B control function (single-channel with peri-
odic self-test) in accordance with IEC 60730 Annex H.

DC isolation measurement 9)

integrated 2)

Overload performance

Operating point shift
Power limitation

Active anti-islanding method

Frequency point shift method

AFCI

optional

AFPE (AFCI) classification (according to
IEC 63027) 9)

F-I-AFPE-1-4/2-2

Full coverage

Integrated

AFPE

1 monitored string per input port

4/2 input ports per channel (AFPE1 for MPP1 & MPP2:
4, AFPE2 for MPP3 & MPP3: 2)

2 monitored channels

Frequency range

2412 - 24,62 MHz

Channels / power used

Channel: 1-11 b,g,n HT20
Channel: 3-9 HT40
<18 dBm




Modulation 802.11b: DSSS (1Mbps DBPSK, 2M-
bps DQPSK, 5.5/11Mbps CCK)
802.11g: OFDM (6/9Mbps BPSK,
12/18Mbps QPSK, 24/36Mbps 16-
QAM, 48/54Mbps 64-QAM)
802.11n: OFDM (6.5 BPSK, QPSK,
16-QAM, 64-QAM)

Surge protection General data

device DC SPD
type 1+2 Rated discharge current (Ip) 20 kKA
- 8/20 ps pulses
Protection level (Up) 4 kV
Short circuit strength PV (Igcpv) 9 kA
Thermal disconnector Integrated
External fuse None
Disconnection indicator Mechanical indicator
Remote communication of the connection inter- Output on the changeover contact
ruption
Housing material Thermoplastic UL-94-VO
Test standards IEC 61643-31/ EN 61643-31
Explanation of 1) The values provided are standard values. If required, the inverter is cus-
footnotes tomized for a specific country.
2) Depending on the country setup or device-specific settings
(ind. = inductive; cap. = capacitive)
3) Maximum current from a defective PV module to all other PV modules.
From the inverter itself to the PV side of the inverter, this is O amperes.
4) Assured by the electrical design of the inverter
5) Peak current when turning on the inverter
6) The values provided are standard values. These values must be adjusted
according to requirements and PV output.
7) The value provided is a maximum value. If this value is exceeded, this may

impair the function.
) Isc pv = Isc max = Isc (STC) x 1.25 acc. to e.g.: IEC 60364-7-712, NEC
2020, AS/NZS 5033:2021
9) Software class B (single-channel with periodic self-test) according to IEC
60730-1 Appendix H.
10)  Max. power that can be used in parallel for the output power (AC) and the
battery charging power (DC).

00
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Integrated DC General data
disconnector

Product name Benedict LSA32 E 8237
Rated insulation voltage 1000 VpC
Rated impulse withstand voltage 8 kV
Suitability for insulation Yes, DC only
Utilization category and/or PV utilization category according to IEC/EN 60947-3 utilization

category DC-PV2

Rated short-time withstand current (Igw) Rated short-time withstand current
(Icw): 1000 A

Rated short-circuit capacity (Icm) Rated short-circuit capacity (Icm):
1000 A

Rated operating current and rated breaking capacity

Rated operating voltage Rated operating cur- | I(make) / Rated operating cur- | I(make) /
(Ug) rent (Ig) I(break) rent (Ig) I(break)
<500 VpC 14 A 56 A 28 A 112 A
600 VpC 11.5 A 46 A 28 A 112 A
700 VDC 7.5 A 30 A 28 A 112 A
800 VpC 5.75 A 23 A 23 A 92 A
900 VpC 4.75 A 19 A 20 A 80 A
1000 VpC 4 A 16 A 13 A 52 A
Number of pins 1 1 2 2
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System circuit diagrams
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Fronius Verto Plus and Fronius Reserva

DC IN

PV-GENERATOR
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CONNECTION AREA BMS: TERMINATOR TERMINATOR
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SYMBOL DEFINITION:

=

*1) GESCHIRMTE KOMMUNIKATIONSLEITUNG (CAT5 STP OD. HOHER)
SHIELDED COMMUNICATION CABLE (CAT5 STP OR HIGHER)

*2) KABELQUERSCHNITTE LAUT WECHSELRICHTER DOKUMENTATION
CABLE CROSS SECTIONS ACCORDING INVERTER MANUAL

*3) MIN/MAX ZULASSIGE BATTERIE-MODULANZAHL
LAUT WECHSELRICHTER DOKUMENTATION
MIN/MAX POSSIBLE NUMBER OF BATTERY-MODULES
ACCORDING INVERTER MANUAL

verdrillte Leitung
twisted pair
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=A2.1 Reserva BMS
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Fronius Verto Plus with Fronius Reserva connec-

ted in parallel

DC IN

PV-GENERATOR

<@ STRING 1-
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=A2.1 Reserva BMS

=A3.1 Reserva BMS

=A2.x Reserva Module ¥

=A3.x Reserva Module ¥

PRIMARY BATTERY

SYMBOL DEFINITION:

==

*1) GESCHIRMTE KOMMUNIKATIONSLEITUNG (CAT5 STP OD. HOHER)
SHIELDED COMMUNICATION CABLE (CAT5 STP OR HIGHER)

verdrillte Leitung
twisted pair

*2) KABELQUERSCHNITTE LAUT WECHSELRICHTER DOKUMENTATION

CABLE CROSS SECTIONS ACCORDING INVERTER MANUAL
*3) MINMAX ZULASSIGE BATTERIE-MODULANZAHL

LAUT WECHSELRICHTER DOKUMENTATION

MIN/MAX POSSIBLE NUMBER OF BATTERY-MODULES

ACCORDING INVERTER MANUAL

| SECONDARY BA TTERYl

ANSCHLUSSBEREICH BMS:
CONNECTION AREA BMS:

O

o

[ bc2-
SERVICE
e+ e+

out INVERTER

=A5.1 Reserva BMS

=A5.x Reserva Module ¥

SECONDARY LAST BATTERY
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Fronius Verto Plus and Fronius Reserva Pro

=A1-X1

DCIN

PV-GENERATOR

AC OUT

400V AC

SYMBOL DEFINITION:

==

)
)
3

verdrillte Leitung
twisted pair

GESCHIRMTE KOMMUNIKATIONSLEITUNG (CAT5 STP OD. HOHER)
SHIELDED COMMUNICATION CABLE (CAT5 STP OR HIGHER)

KABELQUERSCHNITTE LAUT WECHSELRICHTER DOKUMENTATION
CABLE CROSS SECTIONS ACCORDING INVERTER MANUAL
MIN/MAX ZULASSIGE BATTERIE-MODULANZAHL

LAUT WECHSELRICHTER DOKUMENTATION

MIN/MAX POSSIBLE NUMBER OF BATTERY-MODULES

AACCORDING INVERTER MANUAL

e ss pE ¥ sd 8@
2 ¢3¢ 22 ¢£¢ 22 ¢¢
EE EE  EE EE  EE EE
Y W Sy S O S Y P |_J_l—
(2 S N I e A N T G
<o &g i <o & & HEEC. 3 & & =3 = '
R RN IR R § 3
,,,,,, MPPI/PVI [ MPR2/PV2 1 MPR3/PVs | BATTERY |
=A1 VERTO PLUS
T At poT2v T
: BSeere Qg
: S 0. ..E0888%.. 95,80, ., o
Li|L2|L3| N |PE | g:5:530508302522855 yiFSSE5ISLE g
s LS

Il
Il
|
T =

*
Sy
=

MIN CATSSTP

[72]
58
mnx
Py

rrrrrrr Tl
S =R
Optionally 98l 2
! Visual-auditor =l s
warning i
5 s
8 s

2 f____ %
LA
Parallel Parallel Inverter DC1+  DC1-
IN ouTt

=A2.1 Reserva Pro BMS

=A2.x Reserva Pro Module ¥

£4,210,450
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Wiring suggestion with battery Reserva Pro single tower



Fronius Verto Plus with Fronius Reserva Pro con-
nected in parallel

DCIN

PV-GENERATOR

SYMBOL DEFINITION:

==

verdrillte Leitung
twisted pair

O & & & & + & b & & & "
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CABLE CROSS SECTIONS ACCORDING INVERTER MANUAL
' ' ' ' ' ' ' ' v ' ' ' "3) MIN/MAX ZULASSIGE BATTERIE-MODULANZAHL
LAUT WECHSELRICHTER DOKUMENTATION
A ‘ A i A i A i A i A ‘ MIN/MAX POSSIBLE NUMBER OF BATTERY-MODULES
' ‘T/ ‘ H) B ‘ H) ' H) ' ' H) ' ‘T/ l ﬁ:‘ 3 ACCORDING INVERTER MANUAL
Ll S LI L
TE % =5 3% PR 03
,,,,,, MPPI/PVI_ i MPP2/PV2_ | MPPI/PVs | BATTERY |
=A1+A8 PILOT2V
gu
- 9 o €S8858%er
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LT SAANAANAANAAAAALL 3
STRRREIrr e =
SMART
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400V AC
E
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58z 8
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1S oS! S
Optionally
+F ! Visual-auditory |
warning
I *1) EXTERNAL EXTERNAL ™ ' EXTERNAL
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Parallel Parallel INVERTER DC1+ DC1- DC2+ DC2- PE Parallel Parallel INVERTER DC1+ DC1- DC2+ DC2- PE ! Parallel Parallel INVERTER DC1+ DC1- DC2+ DC2- PE
IN out IN out IN out

=A2.1 Reserva Pro BMS

=A3.1 Reserva Pro BMS

=A2.x Reserva Pro Module

=A3.x Reserva Pro Module ¥

PRIMARY BATTERY

SECONDARY BATTERY

=A5.1 Reserva Pro BMS

=A5.x Reserva Pro Module ¥

SECONDARY LAST BATTERY

E4,210,450

001-26112025

Wiring suggestion with battery Reserva Pro multi tower
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Fronius Verto Plus and BYD Battery-Box Premi-

um
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a MODE SWITCH
=A2.1 BCU BYD B-Box Premium

DC IN

PV-GENERATOR

CAN  RS485

COM_Parallel

.m._', SUT ETHERNET

L ll F ] PIN8/; - PIN1

B @J
PIN# | 1 2 34 5 6 718

[CAN/RS485 | CANH | CANL iEN_G EN_[12VIN | 12VIN_(
CAN CANH | CANL [EN_GI EN f2vout ou'}%nn 12vIN n},z;m:
o _sm:l N 12vOuT| oui e | 12¢ N i ZtND

SYMBOL DEFINITION:

S

*1)

VERDRILLTE LEITUNG
TWISTED PAIR

DETAILS SIEHE WECHSELRICHTER-DOKUMENTATION.
THE MODBUS COMMUNICATION BUS REQUIRES THE
TERMINATION OF CABLE ENDS WITH TERMINATION
RESISTORS. DETAILS ACCORDING INVERTER MANUAL.

*2)

MIN/MAX ZULASSIGE MODULANZAHL

LAUT WECHSELRICHTER-DOKUMENTATION

MIN/MAX POSSIBLE NUMBER OF MODULES
ACCORDING INVERTER MANUAL

*3)

DER BYD BATTERY-BOX PREMIUM ENTNEHMEN (-> 10 MM?)

REFER PE CABLE CROSS-SECTION ACCORDING TO
BYD BATTERY-BOX PREMIUM MANUAL (-> 10 MM? / AWG7)
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DER MODBUS-KOMMUNIKATIONS-BUS ERFORDERT DEN ABSCHLUSS
DER LEITUNGSENDEN MITTELS ABSCHLUSSWIDERSTANDE.

DEN QUERSCHNITT DER ERDUNGSLEITUNG AUS DER DOKUMENTATION

=A2.2 Battery BYD B-Box Premium HVS/HVM

=A2.x Battery BYD B-Box Premium HVS/HVM

*2)




Fronius Verto Plus with 3 BYD Battery-Box
Premium HV connected in parallel
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S
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T3 ‘
@
= | BATTERY COMBINER BOX 50A !
< : -1 - F5.. WEIDMULLER FUSE WSFL '
e S : 22X56 654 1KV GV !
w A | 50A: 10 mm? PV cable acc. EN 50618 or IEC 62930 |
8 LT .

4142 X SHIELD -

OPTIONAL A ORB.

1 OPTION A

OLILIC BT L )]

SA21X2 ZAZ1X3 AZIXA =A21XS - "
CAN RSi85 INCOM OUTCOM ETHERNET ¢
PARALLELPARALLEL

MODE SWITCH

=A2.1 BCU BYD B-Box Premium

=A2.2 Battery BYD B-Box Premium HVS/HVM

=A2.x Battery BYD B-Box Premium HVS/HVM

Primary Battery

OO = I

SAIIX2 RTINS ALIXE =3 Aa1xX6 !
AN RS4as INCOM OUTCOM ETHERNET Exd
PARALLELPARALLEL

MODE SWITCH *

3.1 BCU BYD B-Box Premium

=A3.x Battery BYD B-Box Premium HVS/HVM

Secondary Battery #1

connection area at BCU's:

oo

FPTTEETT] Ll £ : L
7 —{1]2[3]45]6]7]8 ACT.—R 1200/ ~DEA. 33578358 G R om oot b oy
= = can 7 “=82
— WODESTTCH
CANIRS485 — T,?,,‘:,s =A4.1 BCU BYD B-Box Premium
[ [ Parallel
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A . S |
j E ﬁﬁ %ﬁ %ﬁ =A4.2 Battery BYD B-Box Premium HVS/HVM
CAN RS485
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Rs4as EN_GND BN fi2v 0uT) oy tlnp |17V IN |y Znp

=A4.x Battery BYD B-Box Premium HVS/HVM
*
The ferrite cores -Z1 to -Z8 are only mandatory for storage installations in Italy!
Certified ferrites for DC connection path: -Z1 to -Z3: WE742-712-21, manufacturer: Wiirth
Certified ferrites for communication connection: -Z4 to -28: WE742-711-12, manufacturer: Wiirth

Secondary Battery #2
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Fronius Verto Plus and BYD Battery-Box HVS

+/HVM+/HVB
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<@ STRING 2+

GESCHIRMTE KOMMUNIKATIONSLEITUNG (CAT5 STP OD. HOHER)
SHIELDED COMMUNICATION CABLE (CATS STP OR HIGHER)

KABELQUERSCHNITTE LAUT WECHSELRICHTER DOKUMENTATION
CABLE CROSS SECTIONS ACCORDING INVERTER MANUAL

MIN/MAX ZULASSIGE BATTERIE-MODULANZAHL

LAUT WECHSELRICHTER DOKUMENTATION

MIN/MAX POSSIBLE NUMBER OF BATTERY-MODULES
ACCORDING INVERTER MANUAL

DATENVERBINDUNG WECHSELRICHTER - BATTERIE AUCH VIA
8-PIN TERMINAL (COM-INV) MOGLICH

DATA CONNECTION INVERTER - BATTERY ALSO VIA

8-PIN TERMINAL (COM-INV) POSSIBLE

DCIN
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E4,210,450
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Wiring suggestion with battery BYD HVS+/HVM+/HVB single tower



Fronius Verto Plus with BYD Battery-Box HVS
+/HVM+/HVB connected in parallel

DC IN SYMBOL DEFINITION:
verdrillte Leitung
PV-GENERATOR ﬁ twisted pair

*1) GESCHIRMTE KOMMUNIKATIONSLEITUNG (CAT5 STP OD. HOHER)
SHIELDED COMMUNICATION CABLE (CAT5 STP OR HIGHER)

*2) KABELQUERSCHNITTE LAUT WECHSELRICHTER DOKUMENTATION
CABLE CROSS SECTIONS ACCORDING INVERTER MANUAL

*3) MIN/MAX ZULASSIGE BATTERIE-MODULANZAHL
LAUT WECHSELRICHTER DOKUMENTATION

MIN/MAX POSSIBLE NUMBER OF BATTERY-MODULES
AACCORDING INVERTER MANUAL
) _ *4) DATENVERBINDUNG WECHSELRICHTER - BATTERIE AUCH VIA
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<@ STRING 4+
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=A2.1 BYD HVS+/HVM+/HVB BCU =A3.1 BYD HVS+/HVM+/HVB BCU =A5.1 BYD HVS+/HVM+/HVB BCU

=A2.x BYD HVS+/HVM+/HVB =A3.x BYD HVS+/HVM+/HVB =A5.x BYD HVS+/HVM+/HVB
Battery Module "3 Battery Module 3 Battery Module "3

PRIMARY BATTERY SECONDARY BATTERY SECONDARY LAST BATTERY

E4,210,450 001-26112025 Wiring suggestion with battery BYD HVS+/HVM+/HVB multi tower
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Circuit diagrams—automatic
switch to backup power with Froni-
us Backup Controller
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Fronius Backup Controller 3-pin separation, e.g.,
Austria

BESTEHENDE HAUSINSTALLATION
EXISTING DOMESTIC INSTALLATION
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Fronius Backup Controller 4-pin separation, e.g.,
Germany

BESTEHENDE HAUSINSTALLATION
EXISTING DOMESTIC INSTALLATION
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Circuit diagrams—automatic
switch to backup power with third-
party components
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Automatic switch to backup power 3-pin single
FRT-capable separation - e.g., Austria

BESTEHENDE HAUSINSTALLATION
EXISTING DOMESTIC INSTALLATION
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Automatic switch to backup power 3-pin single
separation - e.g., Australia

BESTEHENDE HAUSINSTALLATION
EXISTING DOMESTIC INSTALLATION
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*1) PE-N VERBINDUNG NUR IM TN-SYSTEM
PE - N CONNECTION ONLY IN TN-NETWORK

K1 *4)

DER MODBUS-KOMMUNIKATIONS-BUS ERFORDERT DEN ABSCHLUSS
DER LEITUNGSENDEN MITTELS ABSCHLUSSWIDERSTANDE.

DETAILS SIEHE WECHSELRICHTER-DOKUMENTATION.

THE MODBUS COMMUNICATION BUS REQUIRES THE

TERMINATION OF CABLE ENDS WITH TERMINATION

RESISTORS. DETAILS ACCORDING INVERTER MANUAL.
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Automatic switch to backup power 3-pin double
separation with ext. grid and system protection

BESTEHENDE HAUSINSTALLATION
EXISTING DOMESTIC INSTALLATION
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*1 ) PE - N VERBINDUNG NUR IM TN-SYSTEM
PE - N CONNECTION ONLY IN TN-NETWORK

DER MODBUS-KOMMUNIKATIONS-BUS ERFORDERT DEN ABSCHLUSS
DER LEITUNGSENDEN MITTELS ABSCHLUSSWIDERSTANDE.

DETAILS SIEHE WECHSELRICHTER-DOKUMENTATION.

THE MODBUS COMMUNICATION BUS REQUIRES THE

TERMINATION OF CABLE ENDS WITH TERMINATION

RESISTORS. DETAILS ACCORDING INVERTER MANUAL.

ES DURFEN NUR SCHALTELEMENTE MIT AUSREICHENDEN
SCHALTVERMOGEN ENTSPRECHEND DER VORGESCHALTENEN
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ONLY USE SWITCHING ELEMENTS WITH SUFFICIENT CIRCUIT
SWITCHING CAPACITY IN ACCORDANCE WITH THE UP-LINE FUSE
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Automatic switch to backup power 4-pin single
separation - e.g., Germany

BESTEHENDE HAUSINSTALLATION
EXISTING DOMESTIC INSTALLATION
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DER MODBUS-KOMMUNIKATIONS-BUS ERFORDERT DEN ABSCHLUSS
DER LEITUNGSENDEN MITTELS ABSCHLUSSWIDERSTANDE.

DETAILS SIEHE WECHSELRICHTER-DOKUMENTATION

THE MODBUS COMMUNICATION BUS REQUIRES THE

TERMINATION OF CABLE ENDS WITH TERMINATION

RESISTORS. DETAILS ACCORDING INVERTER MANUAL.

ES DURFEN NUR SCHALTELEMENTE MIT AUSREICHENDEN
SCHALTVERMOGEN ENTSPRECHEND DER VORGESCHALTENEN
SICHERUNG UND MIT MECHANISCH GEKOPPELTEN RUCKMELDE-
KONTAKT VERWENDET WERDEN

ONLY USE SWITCHING ELEMENTS WITH SUFFICIENT CIRCUIT
SWITCHING CAPACITY IN ACCORDANCE WITH THE UP-LINE FUSE
' AND WITH A MECHANICALLY COUPLED FEEDBACK CONTACT
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Automatic switch to backup power 4-pin single
FRT-capable separation

BESTEHENDE HAUSINSTALLATION
EXISTING DOMESTIC INSTALLATION

DCIN

Loy |
! tg f PV-GENERATOR
H [
PN :
: sE Q& I b b e b
N i o 9 Qo 9 0 9 0 9 o 9 o o
. ' z z z z z z z z z z z z
" N o o @ o x o x o xr o xr o
i H E e E e == == = E B
' POTENTIALAUSGLEICHSSCHIENE | o o o o o 0 o 0 o o o o
: MEN - LINK .
| e AR 2RI R IR 1T
' EER 1 H 4 |
: e ) : R | AN " U |
L BRI ' oy Ty v T v T
: 62 . i Y Yoo Y Yoo Y Yoo I
H i ' Lo+ 4+ ' Lo+ Y+ | Lo y & | = & '
: L €L : PET S 0 8y S sG sd o® 8
: & = H : . . ' :
H ER KWh ! . MPP 1/PV1 : MPP 2/ PV2 . MPP 3/PV3 | BATTERY
: 3z e
. 2 3| =adAC H
B E H —_
: 3 : =A1 VERTO PLUS
: goy :
' 22 i : ;
< i '
‘ s (00 -
. Nu ! '
H &S b el : :
: EC H : Blvorw =)=]
B i - ' Z4+2Z28% p= z -+ Z -
H ! RN . g363b990o90ozzzzzz gﬁogg%%§§$o 2
[, O A H 5 S AAANAAAAAAAAAAAL S ANANANAALL %
§ 5 <
AR RRRR R R R R R N J ! *2)‘”‘
. EIGENSTANDIGE NETZUMSCHALTBOX % |ﬁ|3 = *‘ 2 |N|"H“’|“|“
. ODER TEIL DES HAUSANSCHLUSSKASTENS
' INDEPENDENT SWITCHOVER BOX
:
. (SIEHE BATTERIE-SCHALTPLAN)
K 1 CONNECT TO FRONIUS
: F1gr APPROVED BATTERIES
: bk (REFER TO BATTERY SCHEMATIC)
: 21 21
' -K4 / K5
! 22 22
: N
' pra
: =P1
' Fronius Smart Meter
3 Sy
' K1 *3)
12
. PR
| 5 6 SYMBOL DEFINITION:
: (2T
: - VERDRILLTE LEITUNG
' 3 D TWISTED PAIR
: *1) PE-N VERBINDUNG NUR IM TN-SYSTEM
. AC 230V PE - N CONNECTION ONLY IN TN-NETWORK
*2) DER MODBUS KOMMUNIKATIONS-BUS ERFORDERT DEN ABSCHLUSS
: DER LEITUNGSENDEN MITTELS ABSCHLUSSWIDERSTANDE
: DETAILS SIEHE WECHSELRICHTER-DOKUMENTATION.
. THE MODBUS COMMUNICATION BUS REQUIRES THE
: TERMINATION OF CABLE ENDS WITH TERMINATION
: RESISTORS. DETAILS ACCORDING INVERTER MANUAL.
. *3) ES DURFEN NUR SCHALTELEMENTE MIT AUSREICHENDEN
i SCHALTVERMOGEN ENTSPRECHEND DER VORGESCHALTENEN
: SICHERUNG UND MIT MECHANISCH GEKOPPELTEN RUCKMELDE-
' KONTAKT VERWENDET WERDEN
. ONLY USE SWITCHING ELEMENTS WITH SUFFICIENT CIRCUIT
. SWITCHING CAPACITY IN ACCORDANCE WITH THE UP-LINE FUSE
777777777777777777777777777777 AND WITH A MECHANICALLY COUPLED FEEDBACK CONTACT
el — el [ —
ENE ERE
2 | fs Jo 2 s s Jo
hw h I

LAST NOTSTROMVERSORGUNG
LOAD BACKUP LOAD

180



Automatic switch to backup power 4-pin single
separation - e.g., France

BESTEHENDE HAUSINSTALLATION
EXISTING DOMESTIC INSTALLATION
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Z i : SYMBOL DEFINITION

T s
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TWISTED PAIR

*1 ) PE - N VERBINDUNG NUR IM TN-SYSTEM
PE - N CONNECTION ONLY IN TN-NETWORK

DER MODBUS-KOMMUNIKATIONS-BUS ERFORDERT DEN ABSCHLUSS
DER LEITUNGSENDEN MITTELS ABSCHLUSSWIDERSTANDE.

DETAILS SIEHE WECHSELRICHTER-DOKUMENTATION.

THE MODBUS COMMUNICATION BUS REQUIRES THE

TERMINATION OF CABLE ENDS WITH TERMINATION

*2

Al ] RESISTORS. DETAILS ACCORDING INVERTER MANUAL.
R "2 *3) ES DURFEN NUR SCHALTELEMENTE MIT AUSREICHENDEN

SCHALTVERMOGEN ENTSPRECHEND DER VORGESCHALTENEN
SICHERUNG UND MIT MECHANISCH GEKOPPELTEN RUCKMELDE-
KONTAKT VERWENDET WERDEN

ONLY USE SWITCHING ELEMENTS WITH SUFFICIENT CIRCUIT
SWITCHING CAPACITY IN ACCORDANCE WITH THE UP-LINE FUSE
AND WITH A MECHANICALLY COUPLED FEEDBACK CONTACT
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Automatic switch to backup power 4-pin single
separation - e.g., Spain

BESTEHENDE HAUSINSTALLATION
EXISTING DOMESTIC INSTALLATION
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Automatic switch to backup power 4-pin double
separation with ext. grid and system protection -
e.g., Italy
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Circuit diagrams—manual switch
to backup power with Fronius
Backup Switch
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Manual switch to backup power 3-pin separation,
e.g., Austria
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Manual switch to backup power 4-pin separation,

e.g., Germany
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