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Sandia National Laboratories’ Ground Fault Simulations

* Research question: Does reducing the ground fault detector and interrupter
(GFDI) fuse rating improve the PV system safety without causing additional
nuisance trips?

* Sandia created a SPICE model of multiple PV systems.

— Simulated up to 201 string (200 kW) arrays, varying irradiance conditions, leakage currents,
and fault locations and fault resistances.

* Ground faults were simulated as constant resistance faults to the equipment
grounding conductor (EGC).

*  Model limitations include:

— Steady state conditions, e.g., no DC current ripple, changing leakage currents, MPPT
algorithms. etc.

— Inverter modeled using a constant resistance.
* Ground fault and blind spot results will also be presented in:

— Blind spot-specific Solar ABCs report, “Photovoltaic Blind Spot Electrical
Simulations”

— Comprehensive Sandia Technical Report, “Photovoltaic Ground Fault and Blind
Spot Electrical Simulations”
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Fuse Internal Resistance
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Detection Ranges for GFDI Fuses

* Only1Aand 2 A fuses can detect blind spot faults.
— The 1 A fuse needs 56 strings to trip and the 2 A fuse needs 124 strings to trip.
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Modeling Recommendations

Based on the modeling UL 1741 maximum allowable ground fault trip ranges
results, red ucing GFDI fuses Device DC Rating (kW) Max. Ground-Fault Current Detecting Setting (A)

to 1 A for all 600 V 550 2
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ground faults GFPD Trip Point vs. Size of Various Inverter Manufacturers
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