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3. Fronius Grid Isolation/Backup Power mode

If a power failure occurs with the Full Backup option, the inverter automatically disconnects the building from
the public grid. The household is supplied with the available electricity by both the PV generator and the
battery. In conjunction with the Fronius Smart Meter, the hybrid inverter ensures that the building remains
disconnected from the public grid until the fault or failure has been rectified and normal grid operation is
restored.

The Fronius Grid Isolation Transfer Switch allows the safe isolation (islanding) of the site until the grid supply
has been restored and the required voltage and frequency has been stable for a pre-set period of time.

Islanding is performed by active and backup grid isolation contactors, with instant isolation on grid failure.
Additional power monitoring is performed by the Fronius Smart Meter and Gen24 inverter to further interlock
the grid isolation contactors.

Technical data:
The following technical data apply to the devices in the Symo GEN24 Plus series in backup power mode:

Symo GEN24 6.0

Symo GEN24 8.0

Symo GEN24 10.0

Max. nominal power

6kwW

8kw

10kW

Max. power per phase 3 68kW 3.68kW 3.68kw
Max. charging and 29A 29A 22A
discharging current

Switch-over time <90s <90s <90s

Discharge power of the battery:
The maximum continuous output also depends on the battery voltage and discharge power of the connected
battery. The voltage and discharge power of the battery can be found on the data sheet.

Attention: the power can vary by up to +/- 20% depending on the state of charge.




Nominal voltage and overcurrent;

The nominal voltage is available immediately after the device has been switched on.

In the short term, a maximum peak power of up to 12.100VA is possible. This value is valid for all device
variants.

Overload:
Short-term overloading is possible with all devices. This relates to the respective power per phase. In this
overload scenario, the voltage is kept within the nominal voltage range, in contrast to overcurrent.

Backup power switchover (grid disconnection):

The purpose of the backup power switchover is to disconnect the household from the grid before stand-alone
operation is activated. This ensures that maintenance personnel are not endangered by energy that is fed in
accidentally.

Depending on the grid operator, the demands on backup power switchover can vary. The exact nature of the
backup power switchover itself is the responsibility of the installation company and must be agreed with the
grid operator. Fronius provides some examples of circuit diagrams.

Recommendations for backup power installations.
- Combine important devices onto one “essential” backup power distribution board

Combine non-essential circuits onto one or more “non-essential” power distribution boards
Distribute loads evenly over all phases

When using backup power, connect devices in a time-delayed sequence, if possible.
Ensure that the inverter maximum output is not exceeded on the essential PDU.



4. Schematics and Operation

Below is the main circuit diagram for backup power switchover.

The appropriate design and circuitry for your system should always be agreed with your local grid operator.
K1 consists of two redundantly connected contactors.
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4.1. Grid Isolation/Backup Power Switch-Over Controls

4.1.1. Grid Connected Operation (NORMAL)

A B 1+ D E F G H 1 4 K L M N o a R 8 T
- =" " R_UN_LIS—i FUTURE B
l i METER 20 12v
| = TS ka3 | Ri
| alalz |
| pe[L1]iz]ia]n AEE |
Tl T TP e = |

P ] B 1 | e
| P T 4| EePFRLils NI == AT = 1
| FE T MC; Lk 2[11[Le | | i
] e 2y EEmE e e = I |
| ] mcB2p* _ Ll |
I o 1 : | | |
e — - 5 NN T R |

Pl ‘

L |ttt e | ] |
17 il : Il l
ez | || 30 S|
18 | |1 |
| |1 |
| |1 |
| 145 }
5 |
2 4p [pa0v | | |
ci |- cz | | |
| | |
= 3 | | | |
ESBE3-40N-0! ESBE3-
4 oA 2 240V | ] |
O CONTACTOR CONTACTOR |
\ \ WITH WATH2NG + c2 I | |
| T ARty e | €/
ISOLATOR i el val Tal Ta Tl tal ki e | | | AU |
o RSB VoL aBE \
______ 28mm’ zpewces| | Y 204 \ ] | |
& M‘éﬁﬁz‘: TR T | “255.\: \ | | | |
1omm® ) L = l 1 |
s T = | Y
TC.18mm 10mm’ i 10mm* () [ R T o) e . ]
I L [
A
St S S
TERM e TERM TERM
GRID ESSENTIAL INVERTER EETL o INVERTER INVERTER
MAINS BACKUP POWER MODBUS CONTROL
(DIFFERENT MODELS SCREENED
MAY BE USED) 4 CORE 5= CTIVATE ISOLATION BELAY
MODEUS RID CONTACTOR 1 STATUS
T0 GENZ4 7 N 7 (BACKUF ACTIVE)
ALLINTERNAL WIRING £33 & NON ESS MUST HAVE SURGE 1=MO=
IR PROTECTION INSTALLED Y OTHERS 2o
SHEILD=SCREEN
T oL T PROJECT. SOLAR Y Emm  (pgmen
BUILDING MANAGEMENT SYSTEMS TITLE: 3 PHASE AUTO TRANSFER SWITCH ISSUE: 1 SHEET 2 OF4

During grid-connected operation, the output 10-0 is OFF and the inputs 16 and 17 are OFF

No current flows through the coil of backup power control relays R1 from the GEN24.

This keeps the N/C contacts of R1/2 CLOSED and means that current is able to flow though the coils of
contactor C1 and the N/O contacts are therefore CLOSED.

Contactor C2 is also energised and the N/C contacts are therefore OPEN.

The N/O GEN24 feedback contacts R1/1 remain open.

Input 7 is therefore OFF.

The N/C GEN24 feedback contacts of C1/AUX are OPEN and so Input 6 is also OFF.
The system is in grid-connected operation.

Grid power is supplied from the Grid to the essential DB and the GEN24.

NB. If the PV array or any PV connected Battery systems are generating excess power, then this will be used
to supply any essential systems.

Any excess power will be exported to the grid (depending on the export limitations set within the GEN24 or as



mandated by the local DNO).

Any failure of grid isolation Contactor C1 will isolate the Essential backup supply from the grid connection.

Any failure of grid power to grid isolation Contactor C1 will isolate the Essential backup supply from the grid
connection.



4.1.2. Grid Disconnected (Backup Power) Mode (GRID FAILURE)
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During grid isolation/backup power mode, the output 10-0 is ON and the inputs 16 and 17 are ON (+12VDC).

In the event of a grid power outage, the 230VAC supply to the coils of C1 and C2 is automatically interrupted.
This OPENS the N/O contacts of C1 and disconnects the system from the public grid completely.

This CLOSES the N/C contacts of C2 and connects the system Earth to the local Earth Electrode.

The N/C GEN24 feedback contacts of C1/AUX and C2/AUX are now CLOSED, changing Input 6 to ON.

The output 10-0 is now set to ON to interlock the grid isolation contactors C1 and C2, preventing them from
automatically re-connecting the grid once grid power is restored.

Current is now able to flow through the coil of backup power relay R1. The N/C contacts of R1/2 are OPEN
and further isolate the coils of both contactors C1 and C2 from the grid.

The N/O GEN24 feedback contacts R1/1 are now CLOSED. This ensures that in grid isolation/backup power
mode, the system does not reconnect to the grid automatically until instructed to do so by the GEN24.

Any failure of grid isolation Contactor C1 will isolate the Essential backup supply from the grid connection.

Any failure of grid power to either grid isolation Contactor C1 or C2 will isolate the Essential backup supply
from the grid connection.



5 Cabling of the Components

To connect the inverter to switchover components an 8-pole CAT5-7 shielded communication cable is
required (CAT 5 cable 8x0,5mm2).

On the inverter the 16-pole plug (see figure 1 and 2 below) is used to connect the relays and contactors.

The Fronius Smart Meter will be connected on the 10-pole plug (see figure 1 and 2 below — middle positioned
plug) use therefore the Pins MO+,M0- and GND. A termination resistor is required on both ends of the Modbus
communication.
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Figure 1: Communication interface on GEN24 in the centre

Figure 2: Communication interface module (10 and 16 pole plugs)



5.1. Wiring Connections & Terminals

5.1.1 GEN24 Connector Blocks
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5.1.2 Transfer Switch Terminal Connections
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5.1.3 Transfer Switch Data and Control Connection Details

Wiring Box

X4-L
X4-N
X4-E

X5-1
X5-2
X5-3

X5-4
X5-5
X5-6
X5-7
X5-8
X5-9
X5-10

X6-1
X6-2
X6-3

GEN24

AC L
AC N
AC Earth
MODBUS MO+
MODBUS MO-
MODBUS GND
[@] V+
10 10-0
[@] IN6
10 IN7
[@] 10-1
[@] IN9
10 GND

Grid Isolation Override Switch Power
Grid Isolation Override Switch 1
Grid Isolation Override Switch 2



5.1.4 Transfer Switch Power Connection Details

X1-L Grid Live

X1-N Grid Neutral

X1-E Earth

X2-L Non-essential (grid supplied only) DB Live
X2-N Non-essential (grid supplied only) DB Neutral
X2-E Earth

X3-L Essential (grid or island supply) DB Live
X3-N Essential (grid or island supply) DB Neutral
X3-E Earth

X4-L GEN24 Live

X4-N GEN24 Neutral

X4-E Earth & Separate Earth Electrode®!

#1 Earth electrode to be installed to current IEE wiring regs in case of grid isolation to replace Grid Earth.



6 Commissioning GEN24 Backup Power Switchover

6.1. Using the Fronius Start APP
See the FRONIUS Commissioning Guide for specific details, however the basic options are

as follows:

Download Fronius Solar.start App

- Select inverter Fronius GEN24 and start the Wifi acces point

- Connect to inverter — see picture below

- Follow Setup Wizard — Product commissioning

- Activate “Full Backup” under Functions and I/Os.

1622 M iaQ -

NEF -

E21 &9 - oEe

@ 192.168.250.181 @,

1621 W& -

GEN24 30427979

NETWORK
Ethernet (165.254.0.180)

PRODUCT

Only for trained technicians

SOLAR.WEB

Network connection required first

Skip Setup

Il (@) <

SETUP
Q General

Q Device Configuration

0 Functions and I/0s

" Pin-Ansicht

V+/GND 10

.
+ wHanDb

Backup power 2 -~

CONFIGURATION

Batkup Mode

Backup power

CONFIGURATION

Backup Mode

Full Backup

Backup nominal voltage

230V

SoC warning level

7

%

Backup battery capacity
7

%

1/0s

Activate backup interlock

Pin O (Default)

Backup interlock feedback
Pin 7 (Default)

Open grid relais feedback
Pin 6 (Default)

11 O

B show additional pins



6.2. Standard commissioning with a Laptop

- Activate the Wifi Access Point of the inverter

- Connect to the hot spot via laptop, smartphone or tablet

- Search for the network "FRONIUS xxxx" on the device; default password is: 12345678
- Enter into the web browser: the IP address http://192.168.250.181

- Commission the inverter by using the Wizard on the inverter’s built in web page

A detailed explanation of the commissioning can be found in the operation manual of the inverter


http://192.168.250.181

7. Notes and Technical Data

All down stream Essential and Non-Essential DB’s must be install to the current Wiring Regulations.

A suitable Earthing rod should be installed and tested to the current Wiring Regulations, for Earthing
requirements during Island operation.

The Transfer Switch shall:

i. Inhibit connection of Power Generating Modules to the system unless that phase of the DNO’s
Distribution Network is present;

ii. Disconnect the Power Generating Module from the system in the event of the loss of that phase of the
DNQO's Distribution Network;

The GEN24 Invertor shall detect:
i. Under Voltage (1 stage);
ii. Over Voltage (2 stages);
iii. Under Frequency (2 stages);
iv. Over Frequency (1 stage);
v. Loss of Mains (LoM).

Type A, Type B and Type C Power Generating Modules
LV Protection(1) HV Protection(1)
Time Delay Time Delay
Protection Function Trip Setting Setting Trip Setting Setting

Under Voltage Vo-nt - 20% 25¢* Vo-01 - 20% 255"
Over Voltage Stage 1 Vo-nt +14% 10s Vo-o1f + 10% 10s
Over Voltage Stage 2 Vo-nt+ 19%° 05s Vo-01 + 13% 05s
Under Frequency Stage 1 475 Hz 20s 475 Hz 20s
Under Frequency Stage 2 47.0Hz 05s 47.0Hz 05s
Over Frequency 52.0 Hz 05s 52.0 Hz 05s
Loss of Mains 1 Hzs? 05s 1 Hzs? 05s

TA value of 230 V shall be used in all cases for Power Generating Facilities connected to a DNO’s LV
Distribution Network ie the U/V LV trip setting is 184 V, the O/V stage 1 setting is 262.2 V and the O/V stage 2
setting is 273.7 V.

TA value to suit the nominal voltage of the HV Connection Point.
* Might need to be reduced if auto-reclose times are <3 s. (see 10.2.1).
# Intertripping may be considered as an alternative to the use of a LoM relay.

$ For voltages greater than 230 V +19% which are present for periods 0f<0.5 s the Power Generating Module
is permitted to reduce/cease exporting in order to protect the Power Generating Module.



Note:
Table replicated from the ENA Engineering Recommendation G99, Issuel, Amendment 6.

The above Type Tested Interface Protection settings are coded into the GEN24 inverter at manufacture, but
can be adjusted by an manufacturer approved and authorized engineer via a laptop, subject to the correct
credentials being entered. The settings shall only be adjusted after commissioning upon agreement between
the DNO and the generator.

The above settings are able to be interrogated via a laptop. The identification number of the Invertor is
permanently fixed to the device and visible on the electronic device screen at the same time as the settings to
ensure the correct device is viewed.

In exceptional circumstances additional protection may be required by the DNO to protect the Distribution
Network and its Customers from the Power Generating Module.

Note that where the Generator installs an export limitation scheme in accordance with EREC G100 the
installation will also need to comply with the requirements of that EREC.

Please refer to ENA Engineering Recommendation G98/G99/G100.



8. Isolation Panel Technical Data

Cable Size

Terminal Driver Operatin Power
Item Description Part No. |Terminals . . Torque Solid Core Stranded Ferrule Cable Strip Length IP Rating P g
Screw Size Size Temp |Loss W)
+
¥ B 3 1 1 %
o B | Y [ ] o
Consumer Unit 32 way Enclosure EPP-R2032 148.54
Surge Protecior Grid Supply 1 Phase Type 2 Surge Protecior [DEHN 952205 | Contacs 1.5...36mm’ 1.5...35mm* 1.5....35mm’ 12mm IP20/P40 (in DB) | -40...+80°C 0.036
Surge Protecior Gen24 Supply |1 Phase Type 2 Surge Profecior [DEHN 952205 | Contacs 1.5...35mm’ 1.5...36mm* 1.5...36mm’ 12mm IP20/IP40 in DB) | -40...+80°C 0.0356
Mains Incommer Supply lsolasion | 1004 Swich disconnect isolaior | E202/100R Contacs ] 2.5Nm 2.5...50mm’ 25...50mm’ 2.5...50mm’ IFZ0/IP40 (in DB) | -25.. +55°C 75
Mon ESS Supply Isolason 1004 Swich disconnect isolaior | E202/100R Contacs ] 2.5Nm 2.5...50mm’ 25...50mm’ 2.5...50mm’ IFZ0/IP40 (in DB) | -25.. +55°C 75
ESS Backup Supply lsolason 504 MCB S202M-BS0 Contacs ] 2.8Nm 0.75...35mm" 0.75... 35mm" 0.75...25mm" IFZ0P40 (in DB) | -25.. +55°C 65
Gan24 Supply |solason 504 MCB S202M-B50 Contacs ] 2.8Nm 0.75...35mm" 0.75... 35mm’ 0.75...25mm" IFZ0/IP40 (in DB) | -25.. +55°C 65
Grid Contacior 1 G3A Coniacior ESBB3-22N-06 | Coniads 7 5mm@ P72 2 5hm 1x1.5. mma_ﬂm_ 2x1.5. 10mm’ | 1x1.5 Ama_,_m_ %15 10mm* | 1x15 Amag._w_ 2x1.5.10mm’ 13mm IP20JIP40 (in DB) | -25. +55°C 192
Col 5.0mmiz P71 0.8Nm 1x1._4mm® 2x1. 2 5mm’ %1 4mm® 2x1. 25mm’ | %075 25mm® 2x0.75. 1mm’ 7mm
Grid Contacior 1 Staus Relay  [EHO4-11N Contacts 5.0mmd FZ1 0.9Nm 1x1.4mm®, 2x1._1.5mm’ 1x1...4mm* <1 5mm’=7mm; >1.5mm’ =8-17mm |IF201P40 (n DB) | -25. +65°C
Grid Contacior 2 634 Coniacior ESBE3-2IN-08 | Contacs 7.5mmi3 PZ2 25Mm | 1x1.5. 25mm? 2x15. 10mm® | 1x1.5. 16mm% 2x1.5. 10mm? | 1x1.5. 16mm% 2x1.5.10mm’ 13mm IP20/P40 (in DB) | -25..+55°C 18.2
Col 5.0mm P71 0.8Nm 1x1..Amm® 2x1...2 5mm® x4, Amm® 2x1..25mm° | 1x0.75....25mm% 2x0.75.. imm® 7mm
Grid Contacior 2 Stalus Relay  [EHD4A1IN Coniacs 5.Ommi FZ1 0.9Nm 1x1...4mm%, 2x1...1.5mm° 1x1...4mm* <1.5mm*=7mm; >1.5mm" =g-17mm |IP20/P40 (in DB) | -25...465°C
MCE1 64 3Ph B MCB S201M-B6 Contacs ] 2.8Nm 0.75...35mm" 0.75... 35mm" 0.75...25mm° IFZ0/IP40 (in DB) | -25.. +55°C 2
Relay R1 12V Backup Relay ESB16-11N-14| Contacs 5.0mmg PZ1 1.2Nm 1x1...10mm,_2x1...4mm’ 1x1...6mm%_2x1.._4mm’ 1x1...6mm’, 2x1...1.5mm’ 10mm IP20/IP40 (in DB) | -25...+55°C 2
Coi 5. 0mmi3 P71 0.8Nm 1x1._4mm® 21 25mm° | 1x1_25mm% 2x1. 15mm’ | 1x0.75. 2 5mm’ 2x0.75. imm’ Fmm
Relay R2 12V Backup Relay ESB16-11N-14| Contads 5 Omme F71 1.2Nm 1x1__10mm°, 2x1__4mm® 1x1_Bmm® 2x1_4mm® 1x1_Gmm’, 2x115mm® 10mm IFZWIP40 (in DB) | -25_+565°C 2
Col 5.0mmiz P71 0.8Nm 1x1_4mm® 2x1 25mm® | 1x1_25mm® 2x1 15mm’ | 1x0.75. 25mm% 2x0.75. imm’ 7mm
Elec Meter Fronius 1 phase Smart Meer TS 100A-1 Conduciors 1...25mm* 1...25mm* 1...25mm* IP20/P51 (in DB) | -25.. +65°C 1
Comms 0.05...1.5mm’ 0.05...1.5mm’ 0.05...1 5mm’




