/ Perfect Welding / Solar Energy / Perfect Charging @

CELLULAR INTEGRATION FOR
FRONIUS INVERTER

APPLICATION GUIDE



© Fronius International GmbH
Version 2 July/2021 Click here to enter text.

Solar Energy / System & components

Fronius reserves all rights, in particular rights of reproduction, distribution and translation. No part of this document may be reproduced,
in any form whatsoever, or stored, processed, duplicated or disseminated with the aid of electronic systems, without the written consent
of Fronius. You are hereby reminded that the information published in this document, despite the greatest care being exercised in its
preparation, is subject to change and that neither the author nor Fronius can accept any legal liability. Gender-specific wording refers

equally to the male and female form

Cellular integration for fronius inverter 2/22



TABLE OF CONTENT

1.1

3.1
3.2
3.3
3.3.1
3.3.2
3.3.3
334
3.3.5
3.3.6
34

41
4.2

INTRODUGTION ...t mm e sme e e s s e e s mm s e e e e e s e e s e mmsEe e s ea s e snnmnee s s eaan s snmnnneeessan 4
RV 1T 1 SRS 4
L N I Y 4
SOFTWARE / CONFIGURATION .......ooiiiiiiiierr s s s s s s s s ssms s sm e e smme s smme s s smmn s 7
FOr the GENZ24/TAUIO INVEIEI ... ..iiiiiiiiit ettt ettt ettt e sbe e skt e sae e e st e e e ene e e sbeeennnee e 7
For the SnapINverter (web server), Symo Hybrid and Datamanager BOX.........ccccocuvieiiiiiiiiiiecc e 8
LO70] 41 T[] =11Te] o T I = O RPN 9
oo [ 1aTd o= T3V o] o [PPSO PPUP 9
Gateway CONFIGUIALION ......eeiiiii e e ettt e e e e e et r e e e e e e esatbeeeeaeeesesbaseeeaeeesansneneeaeeeaan 11
Auto reboot (optional but reCOMMENAEd)........oo i a e e e e e e 13
Testing the data CONNECHON ... e e e e e e e e e e r e e e e e e e e s nnnreees 16
Activating data roaming..........coo oo 17
Yo 10T YT oo F= L (= PP PPPPPPPPPPRt 18
One gateway fOr SEVEIal INVEIEIS...........coii ettt e e e e e e e e e e e e s e et s e e e e e e e s eenneseeeaaeaan 19
DATA VOLUME / PROVIDER.........ciiiitiiinrrr s ssss s ssss s ssss s s ssss s s ssssssssssmssssssnnasssssmnees 20
GEN24/Tauro & SnaplNverter Generation (Datamanager) data volume ............ccccoveiiiiiiiie i, 20
(04 gTeTo 51T aTo J= I o] {0 )Y/ T [T TR 22
SECURITY SETTINGS. ... icte e er e s s ms s ms e s sme e s am e e s s sam e s s mm e e s e 22

Cellular integration for fronius inverter



1 INTRODUCTION

This document contains an overview of the application options for a cellular gateway in combination with
Fronius inverters as well as a summary of the hardware requirements and details of the expected data volume.

Fronius accepts no liability for the actual data volume.

In the following, Fronius describes the options for connecting to a cellular gateway. Fronius is not liable for
costs which may arise from data transmission by the user via the mobile networks. Furthermore, Fronius is not
responsible for the security of the data transmission via the mobile networks and is not liable for any damages

which may occur therefrom.

1.1 Validity

This white paper covers the following inverter generations:
| GEN24 inverter
Tauro inverter

/
| SnaplNverter generation (web server)
/' Symo Hybrid

/

Datamanager Box

2 HARDWARE

The gateway can be powered by the inverter (Primo GEN24, Symo GEN24 and Tauro) if it meets the following

criteria:

| Supply voltage: 12V

| Power consumption <= 6 W

An external power supply (Fronius power supply unit for Datcom and Datamanager Box) is recommended for
devices with a Datamanager Card. If additional loads are connected (signal lamps, relays, etc.), their

consumption must be taken into account in the performance measurement.

The communication between the gateway and inverter takes place via the LAN interface (Ethernet).

Attention: no communication via USB!

To guarantee reception, the antenna needs to be positioned outside the inverter. Depending on the gateway,
a corresponding antenna cable extension may be necessary. It is important that there is a distance of at

least 30 cm between the antenna and the metal housings.
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Fronius has tested a range of gateways (the Teltonika TRB 140 gateway is used in the following as an

example of a gateway that has passed all tests and is recommended by Fronius):

Ethernet interface

LTE Cat 4 with speeds of up to 150 Mbps

9-30 VDC voltage input

Open VPN and IPsec

Embedded firewall

Mini SIM (2FF)

Management: RMS, FORA, SSH, CLI, SMS (status/configuration)
Operating temperature of -40 °C to 75 °C

Size (L xW x H): 70 x 60 x 18 mm

Weight: approx. 134 grams

— — — — — — o~~~ -

The gateway is powered via the 10 connector on the inverter at terminals "V+" and "GND". Communication is
established via a CAT5 cable between the "Ethernet port" gateway and "Ethernet port" inverter ("LAN 1").
The figure below depicts the cabling of a gateway with a GEN24 inverter.
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Connection diagram on the data communication interface of the inverter:

IMPORTANT!
If the total output (6 W) is exceeded, the inverter swilches off the entire external power
supply.
v
12V DE —0
i
5unm |G
¥
Bt
T
Reme
NellEe]
' GHp ghD
(1) Power limitation

The gateway can be installed both within the inverter's connection area and outside of it (the specification of

the gateway manufacturer's must be taken into account!)

The installation process is similar when a gateway is being used with a SnapINverter — the LAN port of the

inverter/Datamanager (LAN) is connected to the Ethernet port of the gateway. The power supply is provided

via the terminals (+ / -). Further details can be found in the Fronius Datamanager 2.0 operating manuals.
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3 SOFTWARE / CONFIGURATION

The configuration of the gateway at the inverter is identical to the network set-up of a "conventional" LAN

connection::

3.1 For the GEN24/Tauro inverter

1. Open the access point of the inverter by actuating the o ¥

sensor = right LED flashes blue

2. Connect to the access point
Open the browser and call up the user interface of the inverter by entering the IP 192.168.250.181

4. Inthe Communication tab of the user interface of the inverter = go to the tab network

Fronius GEN24 Fronius GEN24

E3 Device Configuration > & Communication
£ System > Modbus

& Communication > Remote control

% Safety and Grid Regulations >

Overview

5. Click on LAN and apply the settings
6. Complete the configuration by clicking "Connect"

Fromius  GEN24

€ Communication

Network |
ETHERNET ==
Modbus T v | IP Address: 10.5.72.142 ~
) = (o) Subnet Mask: 255.255 255.0
Gateway: 10.5.73.254
Remote control DNS:10.1.1.60,10.1.1.2

Hostname
dummy-simulation

O Automatic

@® static

192.168.1.180

Subnet Mask

255.255.255.0

DNS
192.168.1.1

Gatewaj
192.168.1.1
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3.2 For the SnapINverter (web server), Symo Hybrid and Datamanager Box

1. Activate access points

[SETUPR JISE TUF NS TERlE T 1
WiFi Access Point WiFi RAccess Point
[ stopped ] Réﬂactiuo 1
: F I 408.79808
: (5248357

| 3 E > ¢

] 1
WiFi ﬂccefs Point Check the following:
[ not available ] DataManager 2.0 is installed
’ Solariet loop is complete
Master/Slave switch is in master position
)

Connect to the access point

Open the browser and call up the Datamanager user interface of the inverter by entering the IP
192.168.250.181 in the address line.

4. Go to the Settings section of the user interface of the inverter = Click on Network

Settings

Network interfaces

v X
Connection mode
— Internet via WLAN e P Internet via LAN _—
' =]
‘O IEI ((t- - @ - () =
A AN A
_— Local Network via Access-Point ———
a=ry="u
A v

5. Click on Internet via LAN

6. Complete configuration under LAN settings.

e ) O |

\ Y.
FRONIUS SENSOR CARDS LAN Settings

Get address O static ® dynamic

Host name |dat(:nm-::ity

IP address 192.1658.1.180

Subnet mask 2552552550

Gateway 192.168.1.1

DNS server 192.168.1.1

7. Clickon Y tosavethe applied settings.
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3.3 Configuration TRB140

3.3.1 Login/password

Before the gateway is connected to the inverter, the configuration of the inverter has to be finalised in order to
have internet connection during the setup process.

To configure the gateway, connect it to the network port of a computer. Then insert following data:

Gateway website: http://192.168.2.1
Standard login user: admin

Password: admin01

Info: A new password must then be created:

& Teltonika-TRB140.com - Adminiz X =+ -]

e C A Nichtsicher | 192.168.2.1/cgi-bin/luci/admin o ¢ [ » 2

& TELTONIKA | Networks

AUTHORIZATION REQUIRED admin
Please enter your ARSeOrd
username and

password
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http://192.168.2.1/

4% Teltonika-TRB140.com - Overvie: X |+ (-]

& C A Nichtsicher | 192.168.2.1/cgi-bin/lucifadmin o fr © TN A&

SET NEW PASSWORD

Yau haven't changed the default password far this router.

Password requirements: stone uppercase letter, one

and on

umber.
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3.3.2 Gateway configuration

Set time zone and confirm LAN settings.

~ LAN CONFIGURATION

IP address

Netmack
~ DHCP CONFIGURATION

Enable DHCP
Start

Lirnit

Lease time

Units

TELTONIKA | Networks

o

192.168.2.1

on

100

150

12

Hours

<, Teltonika-TRB140.com - Step 1- X + Q = %
&« C A Nichtsicher | 192.168.2.1/cgi-bin/luci/admin/system/wizard/ o [} i
= .TELTONIKA | Networks
~ GENERAL SETTINGS
Current system time  Thu Feb 27 21:30:56 2020| SYNC WITH BROWSER l
Time zone Europe/Vienna
~ WEBUI MODE SETTINGS
Mode Basic
SKIP WIZARD @
Teltonika Networks Solutions wiww.teltonika-networks.com
o (m]
@ Teltoniks-TRB140.com -Step2- X = (-]
L C A Nichtsicher | 192.168.2.1/cqi-bin/luci/admin/system/wizard/step-lan b S < ] » 2
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The next step involves setting the right APN for the grid operator. SIM card PIN protection should also be

activated. This prevents the SIM card from being used elsewhere.

— (m] *
@, Teltonika-TRB140.com - Step 3- X + Q
&« Cc A Nicht sicher | 192.168.2.1/cgi-bin/luci/admin/system/wizard/step-wan or [ » 2
= G TELTONIKA | Networks

~ MOBILE CONFIGURATION | MOB1S1A1

Auto APN '

off on
APN ~ Custom --
Custom APN alnet

Authentication Type PAP

Username opp@Alplusat
Password |
PIN 85

(<onex ) (P wizan ) (o

The setup wizard can now be closed.
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3.3.3 Auto reboot (optional but recommended)

Since there are always malfunctions in the cellular network, it is recommended that the gateway should be set

to reboot every day. In the example here, the daily reboot is set for 01:00 in the morning.
This can be found in the user interface of the inverter under "SERVICES" = "AUTO REBOOT" = "REBOOT

SCHEDULER"

SERVICES

CLOUD SOLUTIONS

MOBILE LTILITIES

AUTD REBOOT
FINGWGET RERDDT
RIBOOT SLEILIJl_j-i.'\'.

INPUT/OUTPUT

Maom
SHMP
CLl

WAKE 0N LA

PACKAGE MANAGER

FTELTONIKA | Networks

~ PING/WGET REBOOT SETTINGS

TWPE  ACTHOM WTERVAL (Mo

TIEDUT (SEC)

i 2y

ADVANCED ADMIN  TEB1R I

TRY COUNT HOET

SAWE B AFFLY

SERVICES

CLOUD SOLLTIONS
MOBILE UTILITIES
AUTO REBOOT

PINGAC nat

| AcwooT su
e

DULIR

INPUT/OUTPLT
VPN

MODBUS

DATA TO SERVER
WEE FILTER

TRAFFIC LOGGING
i

SHMP

cl
WAKE OM LAN
PACKAGE MARAGER

CITELTONIKA | Networks

«~ REBOOT SCHEDULER

ALTION

5 FOCTIP comming Ao volies T

(C1H]

BER P K

ADWANCED  ADMIN  TRE1 R DOOZ0E1 [DGOUT |-

TIkE

(am )

| SAVE B APPLY
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TN |4 - Rbiourl

SERVICES

CLOUD SOLUTIONS

MOBILE UTILITIES

AUTO REBOOT
PIMG/WGLT REBooR

| REBOOT SCHEDULER

NIP

INPUT/DUTPUT

PN

MODBUS

DATA TO SERVER

WEB FILTER

DYNAMIC DNS

EVENTS REPORTING

TRAFFIC LOGGING

MarT

SHMP

ol

WAKE ON LAN

PACKAGE MANAGER

+*

A Wichtsicher | 192.168.2.1/5gi biryh

fad min snrvice:

L rELTONIKA | Networks

~ MODIFY REBOOT INSTANCE

s rebact/rabact sl

hoduler/cfgh110ad H S

i
ADVANCED

USFR FW YERSION

ADMIN - TRE1R 0002061 LOGOUT [

[« Back |

Enatle

Atk | Bakee o

WeukDags | Mere fmw Wmaw Thure i

Dy erne (hhirmen]

[ 58vE & bPELY |

ka TR 140eaim - Rubn

© @ A& Nicht sicher |

SERVICES

CLOUD SOLUTIONS

MOBILE UTILITIES

AUTO REBOOT
PING/WGET REBODT

| REBOOT SEHEOULER

NTP

INPUT/DUTPUT

VPN

MODBUS

DATA TO SERVER

'WEB FILTER

DYNAMIC DNS

EVENTS REPORTING

TRAFFIC LOGGING

MatT

SHMP

GLl

'WAKE ON LAN

PACKAGE MANAGER

SR

= [k
192.168.2.7/« ato rebooyak schuduien/cfigd 110ad
GLTELTONIKA | Networks
~ MODIFY REBOOT INSTANCE
i (0

("< Baex |

Wedk Days | Man Tuss

Doy ume (Rbeenmy | 0109

‘ o x
oo ow R
HOGE USER W VERSION
AUVANCED  ADMIN  TRB1R.ODOZOGY  LOGOUT G+
[Csavgp appiy |
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4 Teteeiln TRETDoow - Reboct M -]

“ O A Nehtsicher | 19216820 og-binylicyadmin/seevices fauta-reboakira baot-scheciser T O » 2

WOoE USER: [P YERSION
ADVAKCED ~ ADMIN  TRB1_R_00.0Z061  LOGOUT =

U TELTONIKA | Networks

SERVICES ~ REBOOT SCHEDULER '

ACTION [ITVH T
CLOUD E0LUTIONS

MOBILE UTILITIES Febaos Mar, Tus, Wed, Thu, Fri, 5ot Sun 1140
AUTO REBOOT A

PING!WIEFT REROOT I ADD ]
| esoar sohpuLR

u)
(x)

NTP [ save g arriy |
INPUT/DUTPUT

VPN

MODBUS

[IATA TO SERVER
WEB FILTER
DYNAMIC DNS
FYENTS REPORTING
TRAFFIL LOGEING
MOTT

SHMP

cll

WAKE ON LAN
PAGKAGE MAMAGER

SIRINES
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3.3.4 Testing the data connection

If the previous steps have been carried out correctly, there should now be a data connection. This can be
checked by visiting a website. If it is not possible to connect, additional steps may be necessary; see Point
(3.3.5). If there is a data connection, the gateway can be disconnected from the computer and connected to
the "LAN1" port of the inverter.

@ Teltonika-TRB140.com - Ovenvie: X | (-]

< C A Nicht sicher | 192.168.2.1/cgi-bin/lucifadmin o it @ % 2

MODE USER FW VERSION
ADVANGED  ADMIN  TRB1.R_00.0206.1  LOGOUT >

aill 51 d8m '

K TELTONIKA | Networks

24.50% CPU load
=3

A STATUS Ll

STATLS ROUTER UPTIME DATA CONNECTION
OVERVIEW LOCAL DEVICE TIME
SYSTEM 2021.06-28, 11:00:35 gistere
NE MEMORY USAGE SIM CARD INFO
RAM: 74.69% FLASH: 0.62% Ready
—— y
Cloud Solutons FRNARE VERSION - s
ks . 33,7 KB /365815

Mobile Utilities

Aum&ebuo(
NTP

Input/Qutput

MOB1S1AT (MAIN) @

VPN
MODBUS

Data to Server
Web Filter
Dynarmic DNS

RECENT SYSTEM EVENTS @
Events Reporting

—_— 2021-06-28 104316
Reboot: Request from UART . d5d6
MQTT
SNMP
c Mabile Data: Mobile data connected fintemal modem)
Wake on LAN 2021-06-28 104523
Network Type: Joined WCDMA network madem)
Package Manager 2020-05-05 204939
oo 2021-06-28 1045:23
MNetwork Operator: C erator (inter m)

192.168.2.1/cgi-bin/lucifadmin/services/auto-reboot
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3.3.5 Activating data roaming

If a data connection is yet to be established, it may be necessary to activate the "Data Roaming" function,
depending on the mobile network operator. However, it is important to make sure that the gateway does not
connect to third-party cellular networks, which can result in extra costs, particularly in areas close to a national
border.

T Tekcrica- TRE|40.com % | o

£ @ ik Michtoicher | 120600 Ee bryluziadminnatwerkimabic T 2 » X

WOZE LSEF

< TELTONIKA | Net Lt FW VEREIDY
Q: il BAZIC  ADMN  TREVRODOZO0SZ LOGOUT

~ §IM CARD SETTINGS '
NETWORK
- DBILE seasmberne L
[ii . s e
A WA
LAN L

FIREWALL

~ BME LIMIT SETTINGE

- LI580

Resporse meisae

o rape s yat

it 24 tkc o 2 8 mieuedee o LS ED renss s oz b reoehas,

SEND

[ swLarny

Cellular integration for fronius inverter 17122



3.3.6 Software update

An online software update can be initiated for the gateway as soon as its online connection has been
established. It is important to keep in mind that the update includes two parts: the software for the gateway
and the device software.

4 Tehonia-TREVI0c0m - Updete | % | -

€ A Neohsicher | 192,168.20/ 0gi-biny ke adimensysten fashops - »* 4

[ USHE  FW VEREIDN

ADVANCED  ADMIM  TRB1R 0002052  LOGOUT =+

GLTELTONIKA | Networks

CURRENT FIRMWARE INFORMATION
SYSTEM

ADMINFSTRATION
FIRMWARE

[ LIFUATE HEMRARE
FOTA CORFIGURATION

BACKUP
PROFILES ~ FLASH NEW FIRMWARE IMAGE
USERS
CUSTOM SCRIPTS i [
SETUP WIZARD
REBOOT Ferweare type | Devos Frmears
Kpsp-sew L
s
Flach stecrmd g | uroart g, ]
=
4 Teltoniks-TAT40.com W e o
“ C A Mighisicher | 1921682 Fap-Binducidadninsystem Nashoos/ sy pgrade o » i
TELTONIKA | N K Newt s P
& I AANGED ADMM  TREIRODDRISZ  LOGOUT [+
SYSTEM FLASH NEW FIRMWARE IMAGE H
Canfygoratian fiws il e bt
ADMINISTRATION
FIRMWARE VALIDATION SUCCEEDED
UFDETE FIRMWARE
FOTA CONFIGURATION
BACKUP
PROALES
|ISERS AUTHORIZED FIRMWARE

EL:SIa ‘E klms Uedcaded Mrmears o degitay s gned and suther v by Telleriba Nenorns
SETUP WIZARD . ’
REBOOT
[Ccaneet | [ Frodvn
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3.4 One gateway for several inverters

If a single gateway needs to be used for more than one inverter, a suitable network switch is required because
the inverter and gateway only have one network port each. It is important to make sure that the gateway and
switch are not connected to the same inverter and that an additional power supply is used. Simultaneous
supply of both components via one inverter would result in an excessively large load and would deactivate the

power supply.
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4 DATA VOLUME / PROVIDER

4.1 GEN24/Tauro & SnaplINverter Generation (Datamanager) data volume

GEN24/Tauro

We recommend a data plan with a data volume of at least 2 GB per month for a gateway with a Fronius
GENZ24/Tauro inverter. Data consumption varies widely according to the design of the installation (inverter,
Smart Meter and/or battery, as well as service messages on the inverter). An update requires a data volume

of approx. 120 MB (up to four update files may be released per year).

If more than one GEN24 or Tauro needs to be connected with a single gateway, the data volume must be

increased accordingly.

SnaplNverter, Symo Hybrid, Datamanager:

Data consumption varies very widely according to the installation design (inverter, inverter with Smart Meter,
inverter with battery and Smart Meter as well as AFCI function and service messages on the inverter).

An update requires a data volume of approx. 100 MB (up to four update files may be released per year).

For SnapIN generation inverters, Fronius recommends a data volume of at least 1 GB per month. If additional

inverters are operated within the Solar Net ring, the data volume needs to be increased accordingly.

It is possible to adjust the settings regarding data logging, service messages and the transfer of current and
archive data via the inverter web interface (Datamanager) under "FRONIUS SOLAR.WEB" to reduce the

resulting data volume (see figure below).
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Settings

Fronius Solar.web

Datalogging settings

Query cycle inverter
Query cycle Fronius Sensor Cards

delete logged data ..
Logging during night-time hours
® No O Yes

Note: Activating this seting will prevent inverter power-down during nighi-time hours
The setting "Nightmode™ on the inverter will therefore no longer be valid

Send the service messages to Fronius Solar.web immediately
FRONIUS SENSOR CARDS O No @ Yes

Note: Due to the acfivation of this setling, service messages will be send to Fronius Solarweb immediately.
If you have a limited data connection this can lead to additional costs.

Send real time data to Fronius Solar.web
O No @ Yes

Send archive data to Fronius Solar.web
O never O daily ® hourly

Coo:00 Dot:00 Do2:00 Do3:00 Do4:00 Dos-00 Eos:00 Eo7-00
0800 E09-00 E10-00 E11:00 E12:00 E13.00 E14:00 E15:00
& 16:00 E17:00 E158:00 & 19:00 E20:00 E21:00 DJ22:00 J23:00

register at Solar.web ...

If necessary, the expected data volume can be reduced by applying the following settings:

| Extend the inverter query cycle (>15 min)

| Deactivate immediate dispatch of service messages (service messages are all sent together when log
data is uploaded)

/ Deactivate the transfer of current data

/| Daily transfer of archive data

An overview of the data volume reduction can be found in the Datamanager 2.0 operating manuals.
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4.2 Choosing a provider

Before you choose a provider and purchase a SIM card, the on-site reception situation (installation site of the
gateway) must be checked. This enables you to ensure that the signal quality is sufficient for data transfer,

that the connection is stable and that the gateway is working correctly.

/" Furthermore, you must check that the right size of SIM card is used (the requirements can be taken from
the gateway which is used. The following SIM card (Mini SIM (2FF) is required for the Teltonika

gateway)

5 SECURITY SETTINGS

For the admin password, use a secure password that contains letters, symbols and numbers. Moreover we

also suggest to change it on a regular basis.

If you are using a router with a WLAN connection, position it such that the signal is strong enough and can
guarantee a stable connection.
It is also recommended that you choose a password that contains letters, symbols and numbers to prevent

unwanted access to the WLAN network.
In the course of router/gateway updates, follow the recommendations of the router/gateway manufacturer
Activate the gateway's firewall settings to protect the local network. It is not recommended to forward the

network port of the web interface to the WAN interface. Please use Fronius Solar.web to make the data from

your inverter or photovoltaic system accessible via the Internet.
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