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PowerShare Design, installation and maintenance

Design and installation

Perform analysis of needs and conditions for PowerShare and a feasibility study to identify
the total energy and power needs of all houses.

Design of solar and battery installation. Identify which houses should have solar cells/energy
storage - Draw up and simulate solar and battery needs in PV*Sol or similar tool.

Perform PowerShare network dimensioning. Calculate which Ferroamp products should be
included, draw electrical diagrams, dimension cables.

* EnergyHub 14 can only be used with other * Cabling within Ferroamp's DC network
EnergyHub 14 devices. requires 4-conductor for L+, L-, M and PE

e Other EnergyHub models can be freely ¢ All cabling between buildings must be
combined with each other located underground

* For laying depth for cabling, see the
national high-current regulations
¢ A maximum of 8 individual Ferroamp * Maximum size of DC grid depends on
plants connected and/or a maximum of a cable sizes and cable sizing
total of 18 EnergyHub units in a DC network ¢
* Max 64 SSO (8 kW) Max 1 battery cluster
on the DC link. The cluster can contain a

maximum of 20 ESOs in any combination * 1% between EnergyHub devices.
of batteries compatible with the * 1% between EnergyHub and Batteries is 1%.
EnergyHub. Please note that the batteries * 2% between EnergyHub and SSO devices
must be placed in the same battery
compartment.

¢ Maximum length of cable between Line topology up to 3 plants
batteries and EnergyHub: 30 m. Star topology up to 8 facilities

For other information regarding design, see DC-grid's Whitepaper on ferroamp.se.

Perform installation.. Perform and verify self-audit.
Commission in accordance with the Commissioning Guide p. 4

Contact Ferroamp support for setup and licensing. Complete verification of self-audit.
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PowerShare Design, installation and maintenance

License fee at commissioning

The license for a PowerShare is a one-time payment to Ferroamp in connection with
the commissioning of the system.

Fee: 12 O00 SEK
Fee: 15 000 SEK

Fee: 20 OO0 SEK

Before you start working on a PowerShare:

« If possible - complete the PowerShare course in Ferro Academy (in Swedish).
e Read through the available documents.
e Contact Ferroamp ' s design partner for help with correctly executed design

Dictionary

A network of two or more Ferroamp systems
One or more EnergyHub units and the components connected to
them. Each system has its own Ferroamp ID (FID).
An EnergyHub unit can be wall-mounted or a module in a rack
cabinet.
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Commissioning Guide

Verify that the internet connection is up, that CT clamps are installed correctly, that the
center conductor on the DC link is routed between the Ferroamp systems and that it is not
broken in any way.

Check that all DC circuit breakers in each Ferroamp system are turned off.
Turn on the power switches for AC to each Ferroamp system in the PowerShare network.
Set the CT quota for each Ferroamp system and run the CT configuration.

Put all systems in running mode and check that the DC voltage in each Ferroamp-system is
760 V.

Contact Ferroamp support for system configuration. Go to the next step after the setup is
complete.

Measure DC voltage in the DC circuit breakers located between the Ferroamp systems. There
may be a maximum of 5 V difference between different systems. Turn on the DC switches
that separate the EnergyHub units from the PowerShare network after setup is complete.

Then turn on the DC switches in distribution boxes and PowerCases. SSOs and ESOs will now
be started up sequentially.
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Maintenance and service

Maintenance

- Annual inspection of the system is recommended for contacts and boltings on SSO, ESO,
DC distributions and rack cabinets. Also inspect hot running of cabling, terminal
blocks/terminals and AC/DC fuses.

- Thermography is recommended for all contact to find any hot passages and bad contacts.
Made on systems in operation.

- Clean the locations where the Energyhub devices are located.

Shut down of Ferroamp-system

- Stop the plant first. Verify via the display or the EnergyCloud web portal that a power cut
has occurred. Turn off the DC circuit breaker for the facility.

- Turn off AC power to the EnergyHub devices.
- Wait until capacitance has been discharged. From 760V ->~0V.

- Lock the switches if work is to be done and measure voltage.

Service or replacement of products in a PowerShare

For all work where the switch is not under constant supervision, the switch must be locked
and a warning sign must be erected. The basic rule for service work is to shut down the
system and to always work without voltage.

If it is possible to separate via a switch, the voltage must still be checked.
Never open DC fuse holders without measuring.

Never change any product under voltage.

Do not break AC and DC switches in drive mode
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Service or replacement of each product

EnergyHub

Stop the system via display or portal. Turn off the AC supply to the EnergyHub.

Turn off the DC circuit breaker that separates the EnergyHub from the EnergyHub to isolate
the device.

Wait until capacitance has been discharged. From 760V ->~0V.

Open any DC point (e.g. rack cabinet at the bottom and measure)

Do the required work e.g. replace the EnergyHub, troubleshoot components etc.

SSO

Turn off the DC switch for SSO in the deployment box. In case of uncertainty about which
switch goes to SSO, the entire PowerShare network must be shut down.

When troubleshooting on SSO, you need to hang a clamp on one of the PV conductors to
check that no current is flowing in the conductor. If there is current flowing on the PV side
even though the Ferroamp plant is switched off, the work must be done in the dark or with
covered panels. Otherwise, an arc will occur when separating PV connector and SSO.

Take the opportunity to measure the string voltage (Open Circuit) when the work is done to
can make sure that the polarity is correct and that the voltage corresponds to the expected
number of panels.

Be careful with the contact, use an end sleeve for multi-carded cables and do tensile tests.

ESO

Stop the system via display or portal. Wait five minutes. Turn off the DC switch for ESO and
battery. If the DC circuit breaker for the battery is missing, the entire PowerShare network
must be shut down. Replace any damaged ESO, check fuses, and turn on the system.

Fireman switch

Stop the plant via display or portal and turn off all EnergyHub devices connected to the
firefighter switch.

Never open DC fuse holders in operation
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