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TIME STAMP HANDLING

If data set includes global horizontal irradiance (GHI)
compare time delta between peak ground GHI and
clear sky GHI to determine best initial time zone
application.

If data only includes plane of array irradiance (POA) or
power data, compare time delta between peak ground
data and clear sky generated POA, this method is
NOT preferred because azimuth and tilt are often
Incorrectly specified and these errors appear like time
stamp shifts

OVERALL DATA QUALITY ASSESSMENT

Report percent of data that was corrected and if a
threshold is exceeded reject the entire data set.
Provide user a summary of data quality and
graphics of data corrections applied

Development of Automated Methods to Determine the
Quality of Long-term PV Data Sets

Matthew Muller, National Renewable Energy Laboratory

PROBLEM: analysis of PV degradation, soiling, and other performance trends benefits from analyzing 100s of time
series data sets. These data are often provided with quality Issues such as Incorrect time stamps, drifting or

miscalibrated sensors, incorrect field names, or missing periods of data. PV experts can often manually identify and
correct the I1ssues but this method is too time consuming for large scale analysis.
GOAL: open source algorithms to automatically flag suspect data and present the user with potential corrections

DATA

CLEAR SKY IMPLEMENTATION

Use PVLib to determine clear sky
times and days that are sufficiently

SOLAR CALCULATIONS

Determine the daily times for solar
noon, sunrise, and sunset

DETERMINE CLIPPING

Report clipping percent and time
periods. Data may be further
unusable for certain  analysis
depending on clipping levels

DATA SET WITH MULTIPLE PROBLEMS IDENTIFIED

Initial timestamp handling identified a mean time shift between the peak clear sky

HANDLING AND FLOW

CHECK FOR SHIFTS IN THE TIMESTAMP

The long term patterns for solar noon,
sunrise, and sunset are compared against
the evaluation of each parameter from
ground GHI to detect shifts. Only
sufficiently clear days are used and
polynomial fits are applied in determining
the given parameters. Multiple python
methods are being examined for best shift
detection results.

GENERATED A DAILY
PERFORMANCE METRIC

FOR POWER OR ENERGY
Report

shifts

IRRADIANCE SHIFT/DRIFT
CORRECTION

Clear sky data is used to detect
potential shifts or drifts in
irradiance data. In the event that
shift/drift is detected the user is
presented with the option of
accepting potential corrections

CHECK AZIMUTH, ELEVATION,
TRACKING

Compare power profile on clear sky
days to clear sky generated POA to
determine if meta data system
orientation is correct. If not suggest
actual azimuth and elevation, and

flag stuck tracker days

CHECK FOR SHIFTS IN
PERFORMANCE METRIC

DATA IS READY FOR INFEED TO DEGRADATION,
SOILING, OR OTHER DESIRED ANALYSIS

In PM and

provide potential corrections
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PYTHON RUPTURES() IDENTIFIES SHIFT DETECTION IN GHI DEVIATION
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