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HIL simulation allows for more rapid development of either the hardware Once configured, the user ' 3. Results: Upon test completlon._
systems or software control models. In this case, HIL simulation is used to presses “Start Test", which " data collected throughout the test is
considerably shorten the amount of time required to complete a full set of will verify that the entered | A e e | passed from the RTS to the Results
grid interconnection conformance tests by placing a software control model parameters are valid and e b= Analyzer and Plotter, where the
of each conformance test in the loop with the ICS under test and the related | | then execute the test using Figure 3 Grid Interconnection System Evaluator Graphical User Interface result parameters are calculated and
electrical test equipment. HIL simulation also adds additional testing the RTS. plots creatgd. This Informatlon s
capabilities, such as testing advanced functions such as voltage (VRT) Upon test completion, the GUI collects the test data logged by the RTS over the entire test and sends that to the then organized and displayed to
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for an example) is opened at the bottom of the screen. All results of the test are available in this PDF report. 4. Repeat: as necessary.

CONCLUSIONS AND FUTURE WORK

This Grid Interconnection System Evaluator provides a method to
vastly increase the efficiency of conducting IEEE Std 1547 grid
interconnection conformance tests through the use of HIL simulation
techniques and advanced analysis scripts. However, more than just
automating a test procedure, this work adds further capability to
NREL's advanced platform for development and evaluation of grid
interconnection systems. This platform now allows for rapid
development of ICS control algorithms using controller hardware-in-
the-loop techniques, the ability to test the dc input characteristics of
PV-based ICS through the use of a PV simulator capable of
simulating real-world dynamics using power hardware-in-the-loop
(PHIL), and now the capability to evaluate the grid interconnection
conformance of an ICS. This platform offers a unique set of
capabilities that will help develop and evaluate the next generation of

TEST RESULTS

Figure 4 shows an example test report from an
undervoltage time interconnection conformance
test. There are four key sections to this report:
1. Report Header: shows a tabular summary of =
the user’s specified parameters (left) and the H
relevant results (right) for the test. This section ]
is useful in quickly determining whether the ICS ;
passed this test.
. Top Plot: shows RMS values of the ICS current
and voltage magnitude, in addition to the T
frequency of the voltage waveform as a function \—l‘m‘::;;::":.wmmmmu_wwm
of time, over the course of the entire test. The T
three test intervals (pre-test, test start hold, and *hifit
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IP””CiPa' test) are delineated by the vertical ;""" umm;‘ ICS that will be prevalent in future advanced EPS architectures.
ines. k i
3. Middle Plot: shows the ICS current and voltage | ||| M I Upcoming work will involve developing methods to leverage PHIL
waveforms over the course of the entire test. 9 | techniques to advance unintentional islanding, VRT, FRT, and
This plot adds additional detail to the top plot so B T T T T R T T volt/var control testing capabilities, and performing more realistic
that one can better spot any periodic - simulations of ICS interfaced at various local EPS.
abnormalities in current output from the R -
waveform.
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