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NREL and the Hawaiian Electric Companies are collaborating
with the solar industry to implement advanced inverters

to support the State of Hawaii's goal to achieve 100%
renewable energy by 2045. Hawaiian Electric has identified
a significant role for distributed energy resources (DER) with
advanced inverters to preserve the reliability and resiliency
of the Hawaiian Islands’ grids. Next-generation advanced
inverters will help maintain stable grid operations by riding
through grid disturbances when PV output is needed

to stabilize the grid, providing autonomous operations
designed to smooth voltage fluctuations, and coordinating
the daily start-up operations and emergency reconnection

Solar panels adorn a home in Kaupuni Village on the Hawaiian island

SdIHSddN LdVd

of DER systems. of Oahu. NREL and Hawaiian Electric are studying the use of advanced
inverters to allow more solar power installations in Hawaii. Photo by Adam
R&D STRATEGY Warren, NREL 34717

NREL and Hawaiian Electric are working closely with

engineers from Apparent, Inc., Enphase Energy, SMA Partner with NREL at the ESIF

America, and SolarEdge Technologies to test next- User facility access to the ESIF is awarded through the review and
generation advanced inverter models. NREL developed approval of user proposals, depending on the scientific merit,

about 280 test cases to simulate the dynamic real-world suitability of the user facilities, and the appropriateness of the work to
environment of advanced inverter interactions with the DOE objectives, and includes a signed user agreement for the facility.
Oahu island power grid using the ESIF’s power hardware- For more information, please visit:

in-the-loop (PHIL) capability to simulate the interaction of www.nrel.gov/esi/working_with.html

advanced inverters with the modeled feeders under normal or contact:

and abnormal grid conditions. Hawaiian Electric selected Dr. Martha Symko-Davies

two feeders with PV penetrations in excess of 100% of the martha.symko.davies@nrel.gov

daytime minimum load for grid simulations. The feeders are (303) 898-4834

representative of the current state of high PV penetration
typical of many of the circuits on the Hawaiian Islands’
grids today. The PHIL power grid model includes software
models of each advanced inverter in addition to the actual

The Energy Systems Integration Facility (ESIF) at the

hardware devices to examine the closed-loop interaction National Renewable Energy Laboratory (NREL) provides

of the advanced inverters with variable PV output in real- the R&D capabilities needed for private industry, academia,

time experiments. government, and public entities to collaborate on utility-
scale solutions for integrating renewable energy and other
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efficiency technologies into our energy systems.

This study is one of many initiatives undertaken by

Hawaiian Electric and NREL to advance the attainment of To learn more about the ESIF, visit: www.nrel.gov/esif.

Hawaii's clean energy goals. The partnership will benefit
private industry, academia, government, and public entities
by advancing the real-world implementation of advanced National Renewable Energy Laboratory
inverter functions. The results of this study will be made 15013 Denver West Parkway - Golden, CO 80401 - 303-275-3000 - www.nrel.gov
publicly available in a report to the State of Hawaii Public NREL/FS-5C00-66313 - May 2016

Utilities Commission later this year. NREL prints on paper that contains recycled content.

NREL is a national laboratory of the U.S. Department of Energy, Office of Energy Efficiency
and Renewable Energy, operated by the Alliance for Sustainable Energy, LLC.
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