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Victron Energy Inverter/Chargers combined
with Grid Tie Inverters

NOTE: this page will need updating for Self-consumption
Hub-2 v3

Notes on Off Grid System Configurations:

The right application of different solar system configurations is important to the life cycle of the
components in the system.

When the Load or power demand is known to be high in the day time only, it is a very good idea to
use a Grid Inverter system because the Grid Inverter produces 230VAC and then the power is
consumed right away.

If the power demand is at night it can only supplied by a Battery bank and a Inverter/charger, thus to
have the simplest method of charging and most cost effective is the answer.

If in a Grid Inverter/island system it often happens that no power is being used during the day and the
battery bank is fully charged the Grid Inverter can shut down or sleep, if this happens very often then
the system is over designed which is most of the time very possible but not ideal.

In load conditions it is also very important to understand what will happen when a large 230VAC load
is switched off suddenly in an Island System. The Grid Inverter is at full power and the
Inverter/charger monitors the power going to the load, once the load is shut down there is a high
current condition on the 230VAC Bus, if the battery bank needs charging there is no problem, the
charger goes into full Bulk charging mode.

If the battery bank is fully charged the high current condition causes an in rush of current into the
Inverter/charger, this can cause several conditions to occur. The Inverter/charger can push the DC
Voltage up very quickly to above Bulk Voltage most times the internal regulation can control the Grid
Inverter power by changing the Inverter/charger frequency quick enough. Sometimes if this happens
often the Inverter/charger can show a flashing over load LED, this should be avoided as much as
possible.

How can this be prevented?

1. By not over-sizing the Grid Inverter system according to the load demand
2. Installing a battery bank that is not too small, rule of thumb it must be able to provide 6-8 hours
back up

Here follows some of the important steps to make the settings for a Grid Inverter Solar System with
our Assistants.

The Important point is that only Solar Systems with a Grid Inverters that can be controlled by
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Frequency can be used in Conjunction with a Victron Inverter/charger. This mode in the Grid Inverters
is usually called an ‘Off Grid Mode’. The most common Grid Inverters are SMA, Kaco, Steca, SolarEdge
and Fronius (new model) off course our own Grid Inverter as well. When it is required to have a
battery back for such an installation we have a special software feature called assistants that is used
to make such an installation very easy and quick.

When is it best to use a Grid Inverter for a Solar System? Because of the very high efficiency in
producing the AC Power it is best to use the power at the moment it is generated. So when there is
more power used in the day time it is recommended to implement a Grid Inverter in the Solar System.

Important steps to take care of before you start.

1. Have a good understanding of how power is used in the application, make a load chart
2. Make a power curve over a 24Hour period to see when the most power is being used
3. Select the right size Inverter/charger to work with the Grid Inverter

4. Calculate and Verify the Solar Power that can be generated at this location

5. Size the battery bank

6. Calculate efficiency for each component in the system

Once the above steps are taken care of and a system is designed the list could be as follows:

e 24 x 2V 800A/H OPzS Batteries

e 10 x 280Watt Victron Solar Panels
e 1 x 2800Watt Victron Grid Inverter
e 1 x48/5000/70 Multiplus

.
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The next step is to set up your system with VE Configure 3, because the assistants will be used the
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Inverter/charger will need to be upgraded to a special firmware version.

The Firmware number can be seen in the software and inside the Inverter/charger on the control card
as shown below.

VE Configure 3 Settings:

The Normal settings can be made on the General, Inverter and Charger page. The Battery Monitor
page can now be used (see explanation below *). On the Charger page settings some settings can
also be changed via the Assistant, ‘Grid Converter support’, this is optional.

The assistant page will become active when the firmware update has been completed.

File Portzelection Target Defaults Options Special Help File Portsdlection Target Defeuks Options Special Help
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Before the setup using the Assistant can be done it is important to know at what frequency will the
Grid Inverter go into sleep mode, the shutdown Hz level shut not be used to prevent any
unnecessary on/off switching. The sleep mode keeps it on and when set into sleep it will provide
power very quickly thereafter.

* The Inverter/chargers internal shunt is used for counting the Amp Hours used and charged, when
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there are DC Loads in the system the Battery Monitor becomes in accurate.

Grid Converter Support

A list of assistants are available to choose from, the assistants listed are used and combined with
each other for specific installations by different customers that are more technical knowledge and
experience than our normal customers. In this document we will use the Grid Converter support
assistant. While making settings on each specific window a brief explanation is given for reach screen
at the top, it is very important to read this screen before carrying on to the next window.

From the Drop down menu select the Grid converter support (0114) - shows the version of the
assistant, this is the latest version.

File Portselection Target Defaults Options Special Help
P LiltiF iz

Generall Inverterl Ehargerl B attery monitor  Assistants

Azziztant Configuration | Azziztant Tools |

~Azzistant Setup
Arailable azsistants:

general flag user [01711] ;I Add aszistant

general flag user [0117]
generator start and stop [010E
grid corverter support [0114]
Lyt lan BMS zuppart [01716] Delete azzsiztant
pragrammable relay [0715]
relay locker [0104]
Self-congumnption Hub-2 [0112]

Start azzistant

Surmmary

Save azziztant

Load azziztant

Once selected select ‘Add assistant’ it now appears in the main window under the drop down menu.
The Italic ‘grid converter support’ means it is not configured yet.

Now Start Assistant can be selected to begin making your settings.
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File Portselection Target Defaults Options Special Help

i

arid converter suppork [07714] - Add aszistant

Delete asziztant

Start aszistant

Summary

Save azziztant

Load azziztant

@y

Yictron Energy

This Welcome screen is very important to read and understand, it explains certain important points to
take note in Grid Inverter/Island systems.
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Welcome

Thiz azzsistant will help you to zetup a zolar system
[MPORTAMT: Make zure to read and follow the requirements belowl! [at the end of
the introduction]

INTRODLCTIOM:

A Multilnverter can be uzed in conjunction with a gnd-connected zolar
corverter bo make an izland system.

Mormally all extra energy [=zolar energy minus load] will flow to the batten,
Thiz can cauze the batteries to became over charged!

To prevent thiz, the solar converter should be limited in power or shut aff
when the batten voltage becomes too high.

Yictron Bluesolar Grid [nverters can be limited in power by adjusting the
output frequency of the Mull. So by changing the frequency the ‘charge'
process can be requlated.

Thiz azzistant will help you to zetup such a system.

YWhen thiz aszistant iz uzed, chanaging the ‘zystem frequency’ on the general
page haz no effect on the inverter fregquency. [It can still have effect on the
acceptable frequency range of the tranzfer switch, zee the help file]

REGQUIREMEMTS:

- Ay azziztantz which have effect on whether or not the incoming &C is
accepted muzt be placed BEFORE this azsiztant.
[F any such azsiztant iz uzed in a Multi phase zpztem they MOST
be uzed in phaze 1.

- Al Fultiz in the system must load this assistant,

- & bulti-phase spztem must be zummetnical, this implies:
* Each phaze must have the zame Solar power inztalled
* Each phaze muzt have the zame number af Multiz/Ouattros
* Each input musgt ‘switch az group' [zee E.Buz Syetem Configuratar']
[then using %E.Bus Quick Setup’ most conditions are zatizfied
automatically. Only the Solar power must be balanced per phase. ]

The Disconnect Frequency should be the Sleep level at which the Grid Inverter goes into sleep mode
and stops producing power. If this level is not known the shutdown level can also be used, once the
Hz is back to a normal level there should be a 30second delay for power is delivered again by the Grid
inverter.
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Disconnect frequency

Enter the frequency at which the grid converter disconnects.

Mote: the azziztant assumesz that:
* zalar pawer will be reduced ta minirmum at [Disconnect frequency - 0. 2Hz]
* zolar converter will be awitched off at [Dizconnect frequency + 0.1Hz]

The zolar converter disconnects at |52.90 Hz

The value required here is the total installed PV Power, this value should reflect what the possible
maximum power output from the PV Array could be.

Relative solar power

Pleaze calculate the relative zolar power as:
Total inztalled solar corverter power / Tatal fr of Multis or Quattros

Relative zolar power iz (4500  *watts,

The Default setting is Lithium Batteries, in almost 99% of all cases it should be changed to other.
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Battery type

Specify the battery type. The zelected battery tppe will be uzed to optimize the
performance of the azsigtant.

[&lza, when Lithium batteries are selected, the temperature compenzation will be
dizabled].

" Lithiurn batteries

The Option to use the settings made on the Charger page is now available, alternatively it is possible
to specify different settings for when charging from the Grid Inverter.

Make your selection

M otes:

* Settings uzed from YECanfigure are: Abzorption valtage and duration, Flaat
voltage, Charge curent and State of charge reset paint.

* Depending on the battery twpedcapacity, installed zolar power and zize and type of
lnads, woltages above 14,8 [12% system] can result in instability. Thiz instabilit
will ezpecially occur when, with a full battery and on a sunny day, a large AC load iz
awitched off.

{* Lz settings from 'Charger' and 'Batkery manitar page

" Specify different settings For thiz assiztant

X Cancel

This setting is to reset the Grid Inverter once it has been switched off, reset into sleep mode. This
happens when there is no load connected to the system and the battery bank if fully charged.
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Restart voltage

wihen more lnads are connected or when olar energy becomes less the inverter
ghartz bo work, and battery voltage will drop. [f woltage becomes lov the Solar charge
process should be rezet [i.e. switched ta Bulk)].

Specify the rezet voltage, [U=e 1335 for LiIFePO4 battenies)

YWhen, at any time during the process, the batten voltage becomes lower than
2050 Yaolts for B0 seconds, the charge process iz rezet,

x Cancel

How much Solar power from a Grid Inverter can be combined with a
Inverter/charger?

The rule is 3000VA Multi = 3000Wp installed solar power. So 8000VA Multi it is 8000Wp and so on.
This rule is for grid connected systems and off-grid systems.

1. When a 3000VA Multi is connected to the grid, all 3000Wp can be fed back to the grid through
the Multi.

2. In case the Multi is not connected to the grid, the 3000Wp is more than the charger in a Multi
3000VA can handle. The charger is around 1600Watt. Therefore the grid inverter assistant will
automatically increase the frequency to reduce the output of the grid inverter, to match
maximum charge current.

The aforementioned 3000Wp and 8000Wp is the Watt-peak which can be expected from the solar
system. So for and over-sized PV array, where the total Wp installed PV panels exceeds the power of
the PV Inverter, you take the Wp from the inverter. For example 7000Wp of solar panels installed,
with an 6000Wp PV grid inverter, the figure to be used in the calculations is 6000Wp.

And for an undersized PV array, where the total Wp of installed PV panels is less than the installed PV
grid inverter, you use the Wp from the PV panels in your calculation.

What Assistant settings are made when there is a Multiple Inverter/charger installation with a Grid
Inverter?

In a Single Phase system only the Master unit will have the Grid Converter support assistant added.

Victron Energy - https://www.victronenergy.com/live/



Last

;8(11;?8:1-03 assistants:single_phase_solar_system https://www.victronenergy.com/live/assistants:single_phase_solar_system?rev=1420323097

23:11

Multiplus 48/5000/70  Multiplus 48/5000/70

230VAC Output

Careful attention must be paid to all Cabling DC and AC Cabling; the wire size must be rated correctly.
The AC cabling must also be of the same length throughout from the Input into the Inverter/chargers
and from the Output to the Grid Inverter/s and to the Distribution Board.

The software set up is the same as before.

Change settings connected demo devices

Switch on/off by double clicking

Master Iave 1 Slave 2

System is correctly configure

The settings of individual multies can now be
changed with VeConfigure?2 by right-clicking on
the corresponding image. Multis can also be
identified by flashing LEDs.

‘wiring information

When making your VE Configure 3 settings in the master ensure all settings except the Assistant
settings are sent to all units. Thereafter you make your assistant settings in the master and send it
only to the Master. The image below is the only screen that is added from a single unit installation for
the assistant. The default channel value is the correct setting.
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VE.Bus solar charge state channel

Thiz aszistant uzes WE Bus to communicate the solar charge state to all connected
Lirits.

There are 8 channels available for azsistants. Chooze the channel which will be uzed
for zolar charge state info. Make zure to choose the zame channel in all units.

I1ze WE.Buz channel |2 vI for zolar charge state info.

X Cancel |

In a 3 Phase system, each Phase Master unit must have the Grid Converter Support Assistant added.
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SKw Blue Solar Inverter

Multiplus 48/5000/70

IIVAL Inpest

Multiplus 48/5000/70 EKw Blue Solar Inverter

IIVAL Inpest

5Kw Blue Solar inverter

Multiplus 48/5000/70

|
3

It is very important to ensure the loads are well balanced in a 3 phase system with Grid Inverters.
Careful attention must be paid to all Cabling DC and AC Cabling; the wire size must be rated correctly.
The AC cabling must also be of the same length throughout from the Input into the Inverter/chargers
and from the Output to the Grid Inverter/s and to the Distribution Board.

There must be one central battery bank connected to each inverter/charger in the system. The same
DC Voltage must be measurable in each Inverter/charger.

The assistant settings; we use channels inside the VE-Bus System, for Solar Charging control and
State (via the Charger inside the Inverter/charger) the master can only control this, a Channel has to
be selected for this, see below.
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VE.Bus solar charge state channel

Thiz aszistant uzes WE Bus to communicate the solar charge state to all connected
Lirits.

There are 8 channels available for azsistants. Chooze the channel which will be uzed
for zolar charge state info. Make zure to choose the zame channel in all units.

I1ze WE.Buz channel |2 vI for zolar charge state info.

X Cancel |

For Solar Charging Current, each Phase Inverter/charger must use its own Channel, see below the
screen showing this setting.

Phase 2.
VE.Bus phase 2 solar channel
WE . Buz iz alzo uzed to communicate the charge current of the zeparate phazes
There are 8 channels available for azsistants. Chooze the channel which will be uzed
for the phaze 2 charge current. Make sure to chooze the zame channel in all units.
I1ze WE . Buz channel |3 vI for phase 2 info.
Phase 3.
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VE.Bus phase 3 solar channel

WE . Buz iz alzo uzed to communicate the charge current of the zeparate phazes
There are 8 channels available for azsistants. Chooze the channel which will be used
for the phaze 3 charge cunrent. Make sure to chooze the zame channel in all unitz.

Ilze WE . Buz channel |4 w | for phaze 3 infa.

After these screens are set the normal screens start as previously shown above.

NB: All system can be tested in Dem mode in the Software programs VE bus Quick Configure and VE
Bus System Configurator. It is very Important to use these features when you are not sure of the set
up procedures.
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