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Abstract

This work compares the Allen method and Walker
method of accounting for subhourly inverter clipping

Subhourly Clipping Loss Correction Modeling in SAM

Clipping Loss Results for different models in Desert Rock, NV
normalized to pre-clipping annual energy output

SURFRAD Sites being analyzed in model comparisons

results at high ILR

power losses in hourly PV performance models. The capacity limit ILR Hourly Allen Walker 1-Minute
Allen method uses a matrix lookup based on DNI * Models thet?feﬁza' solar maxif;“(" b’;?ef on C'ea;'Sky ,data% 1 0.00% 0.04% 0.00% 0.01%
clearn?ss land Ctlippir;‘g POtTntt.ial tto aStSignTﬁ c\l/i\;)p;:(ng ::;irrr;uun:n ased on atmospheric thickness and ratio of 1.10 0.01% 0.10% 0.01% 0.07%
correction loss at each simulation timestep. The Walker . . ™ o 0 0 9
method models the PV DC power input to the inverter as Currently available through PySAM, HOMER ™ software 1.19 0.370A: 0.64UA) 0.460A) 0.610/0
a distribution over the hourly timestep and uses p _ + 1.2 2.00% 2.59% 2.54% 2.44%
integration over the timestep to determine the amount of solar — Fsolar,min oF 1.39 4.69% 5.65% 5.73% 5.28%
clipping that occurs within the timestep. Both these t\CF-1 1.49 7.85% 9.20% 9.25% 8.58%
;ngd'els h:n/lved bl,een(ée:'a;ltly implemented irljthe Sé/stem (Psolar,max - sular,min) *(1- (;) ) 1.58 11.23% 12.91% 12.88% 12.04%
visor Model's open-source code and are o o o o
applied to hourly SURFRAD datasets to analyze the Psotar—Psolarmin 1.68 14'63f 16.58% 16'44'? 15'505]
subhourly clipping loss predicted by each model for CF = ﬁ 1.78 18.00% 20.13% 19.92% 18.94%
different system designs and inverter loading conditions. sotarmax- = sotarmin 1.88 21.28% 23.53% 23.28% 22.29%
Both models are compared to “true” 1-minute L-Pgyy ) 1.97 24.44% 26.75% 26.49% 25.49%
. . . solarmin
SURFRAD data simulations to see their accuracy [ln(l-m 2.00 25.26% 27.57% 27.32% 26.31% tpsigminoss govgradsurtradsitopago il
against more accurate 1-minute clipping correction loss CF
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Large improvement over typical hourly clipping
Different modeling approaches results primarily
in different curve shapes

How do you account for subhourly clipping in
hourly PV performance models?

Are there other modeling approaches you would
like to see in SAM or other software tools?

References

[11J.0. Allen, (2022). “Improved PV Plant Energy Production (Phases 1 and 2): The Effect of Short-term Inverter Saturation on PV Performance Modeling”. EPRI Technical Report 3002018708. EPRI, Palo Alto, CA.
hitps://www.epri.com/research/products/000000003002018708.

[2] Walker, A., Desai, J., & McDonald, B. (2020). Solar ic Systems Ti Distribution vs. Steady-Stat https:/Awww.nrel

3] Anderson, Kevin and Kirsten Perry. 2020. Estimating Subhourly Inverter Clipping Loss From SateliteDerived Irradiance Data: Preprint. Golden, CO: National Renewable Energy Laboratory. NRELICP-5K00-76021.
https:/www.nrel.gov/docs/fy200sti/76021.pdf

[4] System Advisor Model Version 2023.12.17 (SAM 2023.12.17). National Renewable Energy Laboratory. Golden, CO. Accessed January 17, 2024. https:/htips://sam.nrel.gov

[5] PYSAM Version 4.2.0. National Renewable Energy Laboratory. Golden, CO. Accessed January 17, 2024. github.com/nrel/pysam.

[6] King, D.L.; Gonzalez, S.; Galbraith, G.M.; and Boyson, W.E. (2007). Performance Model for Grid Connected Inverters. 47 pp.; Sandia Report No. 2007-5036.

[7] Augustine, J. A., J. J. DeLuisi, and C. N. Long, 2000: SURFRAD-A National Surface Radiation Budget Network for Atmospheric Research, Bull. of Amer. Met. Soc. Vol. 81, No. 10, pp. 2341- 2358.

This work was authored in part by the National Renewable Energy Laboratory, operated by Alliance for Sustainable Energy, LLC, for the U.S. Department of Energy (DOE) under Contract No. DE-AC36-08G028308. Funding
provided by the U.S. Department of Energy’s Office of Energy Efficiency and Renewable Energy (EERE) under the Solar Energy Technologies Office Award Number DE-EE0008168. The views expressed in the article do not
necessarily represent the views of the DOE or the U.S. Government. The U.S. Government retains and the publisher, by accepting the article for publication, that the U.S.
up, irrevocable, worldwide license to publish or reproduce the published form of this work, or allow others to do so, for U.S. Government purposes.

retains a paid-

PV Performance Modeling and Monitoring Workshop.
Salt Lake City, Utah

5/7/2024 - 5/9/2024

NREL/PO-7A40-89799


https://www.epri.com/research/products/000000003002018708
https://https/sam.nrel.gov



