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Application Note No. 006

Isolation Fault Troubleshooting

Version History

 Version 01 (2020-08-25)

Initial Release

1. Reason

What’s an "isolation fault"?

In photovoltaic systems with a transformer-less inverter, the DC is isolated from the ground.
Modules with defective module isolation, unshielded wires, defective power optimizers, or an
inverter internal fault can cause DC current leakage to the ground (PE - protective earth).
Such a fault is also called an isolation fault.

Every time the Renac inverter enters operational mode and starts producing power, the
resistance between the ground and the DC current-carrying conductors is checked. The
inverter displays an isolation error when it detects a total combined isolation resistance of
less than 600kΩ in single-phase inverters, or 1MΩ in three-phase inverters.

How does an isolation fault occur?

 In humid weather, the number of incidents involving systems with isolation faults
increases. Tracking down such a fault is only possible at the moment it occurs. Often
there will be an isolation fault in the morning which sometimes disappears as soon as
the moisture resolves. In some cases, it is hard to figure out what causes the isolation
fault. However, it can often be put down to shoddy installation work.

 If the shielding on the wiring is damaged during fitting, a short circuit may occur between
the DC and the PE (AC). This is what we call an isolation fault. Besides a problem with
the cable shielding, an isolation fault could also be caused by moisture or a bad
connection in the solar panel’s junction box.

The error message that appears on the inverter screen is "isolation fault". For safety reasons,
as long as this fault exists, the inverter will not convert any power as there may be a life-
threatening current on the conductive parts of the system.
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As long as there is only one electrical connection between the DC and the PE, there is no
immediate danger since the system is not closed and no current can flow through it.
Nevertheless, always exercise caution because there are hazards:

 A second short-circuit to earth has occurred PE (2) creating a short-circuit current
through the modules and wiring. This will increase the risk of fire.

 Touching the modules may lead to severe physical injuries.

2. Diagnosis

Tracking and isolation of fault

 Switch off the AC connection.

 Measure and make a note of the open-circuit voltage of all strings.

 Disconnect the PE (AC earth) and any earthing from the inverter. Leave the DC
connected.

 Red LED lights up to signal an error

 The isolation fault message is no longer displayed because the inverter can no
longer take a reading between the DC and AC.

 Disconnect all DC wiring but keep the DC+ and DC- from each string together.

 Use a DC voltmeter to measure the voltage between (AC) PE and DC (+) and between
(AC) PE and DC – and make a note of both voltages.

 You will see that one or more readings are not showing 0 Volt (First, the reading shows
the open circuit voltage, then it drops to 0); these strings have an isolation fault.

 The voltages measured can help trace the problem.
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For example:
String with 9 solar panels Uoc = 300 V
PE and +DC (V1) = 200V (= modules 1, 2, 3, 4, 5, 6,)
PE and –DC (V2) = 100V (= modules 7, 8, 9,)
This fault will be located between modules 6 and 7.

CAUTION! Touching non-insulated parts of the string or frame could cause severe
injury. Use appropriate safety gear and safe measuring instruments

 if all the measured strings are ok, and the inverter still has the error “isolation fault”, an
inverter hardware problem. Call technical support to offer the replacement.

3. Conclusion

"Isolation fault" is generally the problem on the solar panel side （just a few inverter
problems）, mainly due to humid weather, solar panel connection problems, water in the
junction box, solar panels, or cable aging.
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