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EVALUATING FUTURE STANDARDS AND CODES WITH A FOCUS

ON HIGH PENETRATION PHOTOVOLTAIC (HPPV) SYSTEM DEPLOYMENT

Effectively interconnecting high-level penetration of
photovoltaic (PV) systems requires careful technical
attention to ensuring compatibility with electric
power systems. Standards, codes, and implementa-
tion have been cited as major impediments to wide-
spread use of PV within electric power systems.

On May 20, 2010, in Denver, Colorado, the National
Renewable Energy Laboratory, in conjunction with
the U.S. Department of Energy (DOE) Office of Energy
Efficiency and Renewable Energy (EERE), held a work-
shop to examine the key technical issues and barriers
associated with high PV penetration levels with an
emphasis on codes and standards.

There was significant focus on future inverters that
would be capable of staying online during grid
anomalies while maintaining grid safety and reliabil-
ity. Discussions included multiple definitions of high
penetration, enhanced monitoring and control op-
portunities, and the new IEEE P1547.8 (Expanded Use
of IEEE Standard 1547) that will focus on resolution of
many concerns of high-penetration PV deployment.
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DEFINING HIGH PENETRATION

« Minimum Load to Generation Ratio: this is the annual
minimum load on the relevant power system section
divided by the aggregate DG capacity on the power
system section

- Stiffness Factor: the available utility fault current di-
vided by DG rated output current in the affected area

- Fault Ratio Factor: available utility fault current di-
vided by DG fault contribution in the affected area

- Ground Source Impedance Ratio: ratio of zero se-
guence impedance of DG ground source relative to
utility ground source impedance)

What is it useful for?
Note: these ratios are intended for distribution and subtransmis-
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Suggested Penetration Level Ratios
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