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We replace, not repair

e The MPPTs are not repairable

 We "erronthe side of caution”, in other words, when in doubt, we issue a warranty

replacement
* Notall faults are provable customer faults
e But.... Don't just believe the customer, always look at the unit prior to lodging an RMA.
e This means athorough visual inspection and a bench test.

e This presentation explains how



Why does a MPPT break?

Not warranty: Warranty:

* Overvoltage e Faulty electronic component

e Overcurrent and overcurrent during e Manufacturing faults

reverse solar polarity «  Hardware bugs

* Reverse battery polarity +  Firmware bugs

* Mechanical damage
e Bad MC4 connector crimping These are less common
e Wiring issues leading to burned contacts

Water damage
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MPPT solar charge controllers

For example the 75/15:

e  The maximum PV voltage is 75V

e The maximum charge currentis 15A

*  Forother specifications always see the
datasheet



Battery voltage

The MPPT automatically detects the battery voltage on first install, after that
the self detection is turned off

* Soifa MPPT that came out of a 24V system and is now used in an 24V system it
will overcharge a battery

* Inthevery early days the MPPT s would always automatically detect, but this
was problematic in case the battery was disconnected often, by a BMS for
example, so we now have turned this off

e Use VictronConnect to check the battery voltage settings

* Reverse battery voltage will damage the MPPT and is not warrantable



PV voltage

 TheVoC isthe solar panel open circuit voltage

e Seethesolar panel datasheet and the MPPT
datasheet for the maximum VoC

*  Exceedingthis voltage will damage the MPPT

*  Take careinareas with cold nights, use a 10%
safety margin

e  Usethe MPPT calculator on our website to find
out if array is suitable for MPPT, the calculator
an be found on MPPT product overview page

*  Overvoltage is not warrantable


https://www.victronenergy.com/mppt-calculator

The PV voltage needs to be high enough

* The PV voltage must be 5 volt higher than the battery voltage for the MPPT to
start charging

e Once started, the PV voltage needs to be 1V higher

e Incase of low PV voltage the charger might appear broken to the customer



Charge current

Example:

e Foray7s/15 MPPT the current rating is
15 A

e Thisisthe current going into the
battery

e This means that with a 12V battery
you will get less power into your
battery than with a 24V battery.

15A x 12V = 180W 15A X 24V =360W




Current rating

The MPPT solar chargers are current limited
e Over current will not cause damage.

e This means that you can oversize the solar
panels providing you don’t connected them
in reverse polarity

e During cloudy weather, or winter, you will
benefit from larger solar panels.

e Butin summer you will get less than
maximum, but that will easily be
compensated by the longer daylight hours.



Reverse PV polarity current

 Beaware, over current will cause
damage in case of a reverse polarity
PV connection. So stick to the advise
current as per datasheet

e Notwarrantable

* Reverse polarity FET



MC4 connector problems

* Notcrimped correctly
e Toomuch current

* Notdividing the current evenly over the 3
MCg4 connector pairs

e Solar cable too thin - remember that the
current will be higher when the PV voltage is
lower

e Notwarrantable



Datasheet voltage and current ratings

» Referto datasheet for maximum voltage, currents and nominal PV power ratings

1a) If more PV power is connected, the controller will limit input power.
1b) The PV voltage must exceed Vbat + 3V for the controller to start. Thereafter the minimum PV voltage is Vbat + 1V.
2) A PV array with a higher short circuit current may damage the controller.
3) MC4 models: several splitter pairs may be needed to parallel the strings of solar panels
Maximum current per MC4 connector: 30A (the MC4 connectors are parallel connected to one MPPT tracker)




Burned connectors

Caused by:
* Nottighteningscrew

e  Usingwrong cable
*Inserting cable isolation in the connector

Not warrantable




Mechanical damage

e Inspectunit for dents or other types of mechanical damage

* Not warranty




Sand in MPPT 15A

e Ifa15AMPPT has been dropped on a concrete floor sand might come out
e Sand is used for cooling a 15A MPPT without sand is the 20A MPPT

e The sand can cause confusion.




Sand

e Sand can also come out because something inside has blown up and
internally the MPPT has expanded




Bluetoothissues

e Itis highly unlikely that the Bluetooth module is broken
e More likely an issue wit a phone
e Lookinthe Victron connect manual

e Italso could be that Bluetooth has been turned off - the
recovery is to connect with a PC and re-enable Bluetooth

Also see the Victron connect manual
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Reset PIN code

* Gotothe device list of the VictronConnect App
e C(lick onthe menu symbol next to the MPPT
 Anew window will open

e  Enter the MPPT PUK code.

e ThePUK code is printed on the product
information sticker on the SmartShunt.

e This will reset the PIN code to ooooo0
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Test procedure and the result form

e Use the Pre-RMA test Documents to see if the Unit is faulty and submit for
Warranty




Equipment needed

Small DC power supply with current limiting capability.
* Large DCpower supply (this can also be a battery bank or large Victron battery charger).

*  Empty battery or a battery with DCload (this can also be an inverter connected to an AC load like a
heater).

*  Phone, tablet, mac or pc with VictronConnect
installed (Android, Apple, Mac or Windows)

e  VE.Direct Bluetooth Smart dongle or VE.Direct to
USB interface

e Digital Multimeter True RMS with diode test
capability.

e  Current clamp for above multimeter.



Visual check

e Does the unit have water damage?

e Isthe unitvery dirty, is there soot, dust or oil present?

e Does the unit have mechanical damage to its housing? ’
e Doesthe unit have mechanical damage to its connectors?

e Doesthe unit have burned connectors?

e Doesthe unit have loose MC4 connectors?

e Doesthe unit have burn marks or molten areas to its housing or does it smell burned?

* Mechanical damage, dirt, dust water and damaged or burned connectors are not
covered by warranty. Do not lodge an RMA for a non-warrantable fault




Replaceable fuse check

e Ifthe unit has an external fuse remove the fuse and
test its continuity.
Q

o Ifthe fuse is broken replace the fuse by a new one.

e The most likely cause of blown fuse is reverse battery

polarity or an internal fault in the MPPT \/,




Battery reverse polarity check

e  Setthe Multimeter to Diode position.
e  Connectthe negative (black) multimeter lead to the battery positive terminal.

e  Connectthe positive (red) multimeter lead to the battery negative terminal.

_Di.
Fail: Open circuit (OL) —internal fuse has blown
Fail: Below 0.3 V —internal fuse has blown
Pass: Above 0.3V

Pass: Overload (OL) U

* Ablown internal fuse is caused by a failure of an internal component or battery reverse polarity.

* Reverse polarity does not fall under warranty. If you suspect that there might have been reverse polarity do
not lodge an RMA.



PV input test

e  Setthe Multimeter to Diode position
e  Connectthe negative (black) multimeter lead to the PV positive terminal

e  Connectthe positive (red) multimeter lead to the PV negative terminal

Fail: Open circuit (OL) - The PV FET has failed in open circuit Dt
Fail: Below 0.3V - The PV FET has failed in short circuit
Pass: Above 0.3V

Pass: Overload (OL) u

*  Report the result of this test in the RMA



Battery to PV -reverse FET test

e  Setthe Multimeter to Diode position
e  Connectthe negative (black) multimeter lead to the PV positive terminal

e  Connectthe positive (red) multimeter lead to the battery positive terminal

Fail: Open circuit (OL) - The reverse FET has failed in open circuit 2%
Fail: Below 0.3V - The reverse FET has failed in open circuit
Fail: Between 0.3 and 0.6V - The reverse FET has failed in short circuit

Pass: Above 0.6 V \J/
Pass: Overload (OL)
*  Report the result of this test in the RMA



PV to battery - high side FET test

e  Setthe Multimeter to Diode position.

e  Connectthe positive (red) multimeter lead to the PV positive
terminal

e  Connectthe negative (black) multimeter lead to the battery
positive terminal.

Fail: Open circuit (OL) v

Fail: Below 0.3V - The high side FET and the reverse FET have failed in short circuit
Fail : Between 0.3 and 0.6V - The high side FET failed in short circuit

Pass: Above 0.6 V

Pass: Overload (OL)

*  Reportthe result of this test in the RMA



Short circuit test PV and battery

e  Setthe power supply voltage to 12 Vdc
e Setthecurrentlimittoo.2 A

e  Connectthe power supply to the PV Input

12V
Passed if the power supply remains at 12V \ t Ny

e  Connectthe power supply to the battery Input

Passed if the power supply remains at 12V

e Ifany of these tests failed, lodge an RMA and don’t continue : x
with the other tests



Victron Connect Test

e Setthe powersupply voltage to 12 Vdc

e Connect the power supply to the PV Input (or battery input in
case PV input is not working)

e  Connect with VictronConnect to the unit. It will ask to update,
but don't let it update firmware just yet

e (Can aconnection with VictronConnect be made?

e Tryboth via Bluetooth, the Bluetooth dongle or via the
VE.Direct cable.

e See connection examples on the right. ]

* Ifno connection can be made at all report this in the RMA



Updating Firmware

e  Onfirst connection VictronConnect wil probably ask to update
the firmware of the Bluetooth interface and the MPPT. But
before updating do the following:

e  Write down the Bluetooth interface firmware version number. If
it asks for an update, let it do the update and then write down
the updated version number

*  Write down the solar charger firmware version number. If it asks
foran update, let it do the update and write down the updated
version number

e Was the unit updated in the field after the unit failed? If so, write
down the previous firmware version



Victron Connect Test

Once connected to the MPPT do the following:

e Checkthelast 4 errorsin the VictronConnect history tab,
look at bottom of graph

e Ifthere are errors, write down the last 4 errors

e Seethe Solar Charger Error document for details

e Ifneeded take the suggested steps to resolve the error
e Checkthe MPPT settings
e Save a copy of the history file and the settings file


https://www.victronenergy.com/live/mppt-error-codes

Charge voltage test

e Setapowersupply at least 10V above the
battery voltage as set in the unit. Y

e Use VictronConnect to find out what the
battery voltage it is set at

* Fortesting purposes, it might be easier to first uu

set the unit to a lower battery voltage, i.e. set
the unit to 12V instead of 48V

e Connect the power supply to the PV terminals

e Connect a multimeter in Vdc mode to the
battery terminals



Charge voltage test

e Turnthe power supply on and measure the battery output
voltage and does the voltage correspond with the expected
absorption, float or equalization voltage as set in tov+

VictronConnect? \\__J u
If yes, then this test is passed. Go to next test

if not, do the following:

e Ifthe unitis of atype thatis equipped with a remote connector,
check if the connector and the wire loop are present. Resolve
the issue if the connector and/or the loop is missing

e Check VictronConnect settings to see if the charger is enabled,
if so, enable the charger

e Ifstill not, reportin the RMA



Charge current and PV voltage test

e Leave the power supply connected to the PV
terminals

* Increase the current limit of the power supply to the 10v+
solar charger PV current rating |

e Connect an empty battery (or battery with DC load) U
to the battery terminals

e Connect a current clamp to one of the battery
cables (or use VictronConnect)

e Checkin VictronConnect that the set battery
voltage corresponds with the voltage of the
connected battery




Charge current and PV voltage test

* Measure the current going into the battery using
VictronConnect

* Isthe unit capable of delivering the expected current?
* Please note that the expected current flowing into the battery ov+
can be limited due to one of these factors:
e The available power from the power supply is limited u
*  The accepted current by the battery or the drawn current by the DC load
connectedto the battery

*  The maximum charge currentsettingin VictronConnect

*  Measure the voltage on the PV terminal -

* Doesthevoltage displayed in VictronConnect correspond with
the actual PV voltage?



Accessories and special features

e Checkifany of the accessories or special features have failed. Please note that these accessories or
feature might not all present in all solar charger models. If any of these have failed report in RMA

*  Remote on/off connector - Remove the connector with the wire loop and see if unit turns off, replace
it again and see if the unit turns on again

*  Pluggabledisplay and the display port - Connect a pluggable display and see if it works

e Load output - Measure the load output voltage. This should be the same as the battery voltage.
Check if the load output can provide full current. Check the VictronConnect load output and
streetlight settings

e  Alarmrelay - Program with VictronConnect and check functionality. Also check the VictronConnect
RX port setting



Accessories and special features

* VE.Direct Port data communication - Connect to a CCGX and see if the unit shows up on the CCGX. If
not, check that TX port function in Victron Connect is set to "Normal communication”

*  VE.Direct TX port — Check if ASSo305505500 TX digital output cable is operational and check the
VictronConnect TX port function setting

*  VE.Direct RX Port - Check external BMS functionality by using an ASSo30550310 non inverting cable
and check the VictronConnect RX port setting

e  VE.Canport communication - Connect to a CCGX and see if the unit shows up on the CCGX (don't
forget the terminators)

*  Bluetooth - Check if Bluetooth is switched on in Victron Connect. Use a VictronConnect with USB-
VE.Direct interface. Then check if there is a Bluetooth communication issue. Follow the trouble
shooting section in the VictronConnect manual. Please note that the Bluetooth interface in the unit
hardly ever fails. Do not submit an RMA for Bluetooth issues
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