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Project Objectives Planned result

Build a re-usable front-end for time- • dataqa package for RdTools

series data, motivated by RdTools and • Dvlilo/Dvanalytics as long-

PVFleets term public repository

Extend capabilities to automatically filter For time-averaged, plane-of-array data,
time-series irradiance and PV power data accurately label:

• Clear-sky conditions
• Structural shading

Create methods to automatically
translate textual O&M records to time
series indicators of PV system states

• Functions that facilitate processing
and visualization of text data
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PVAnalytics Vision

PVAnalytics will provide a library of
tools for automating the analysis of PV
system data.

It is an open-source library that serves
as a repository of functions for

• quality control
• preprocessing
• feature extraction/labeling
• metrics

These functions are meant to be
reusable independent of any particular
analysis workflow.

• Code is available on Github:
github.com/pvlib/pvanalytics 

• Documentation available at:
pvanalytics.readthedocs.io 

• Will eventually be distributed via PyPi
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PVAnalytics Status
• Project infrastructure established on Github

• documentation built and hosted on readthedocs.io
• continuous integration to automatically run tests and linter
• code coverage tracking on Coveralls
• community already beginning to form

• Quality control functions
• physical plausibility of irradiance measurements
• physical plausibility of weather measurements
• identification of missing, interpolated, or stale data
• outlier detection
• identification timestamp problems such as daylight savings shifts

• Feature identification functions
• two methods for identifying inverter clipping
• identification of clear-sky periods using pvlib-python
• nay/night detection form power or irradiance

• System properties
• tilt and azimuth
• differentiation between fixed and tracking PV systems

• Metrics
• NREL weather corrected performance ration
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API Reference

Quality

Irradiance

The check2 _limits _qcr ad functions use the QCRad algorithm lg. to identify irradiance

measurements that are beyond physical limits.

quality.irradiance.check_ghi_limits_qcrad(.")
Test for physical limits on GHI
using the QCRad criteria.

quality.irrad' .check_dhi_limits_qcrad(.-)
Test for physical limits on DHI
using the QCRad criteria.

quality.irradiance.check_dni_limits_qcrad(-4
Test for physical limits on DM
using the QCRad criteria.

All three checks can be combined into a single function call.

quality.irradiance.check_irradiance_limits_qcrad(.-)

Test for physical limits
on GHI, DHI or DNI
using the QCRad
criteria.

Irradiance measurements can also be checked for consistency.

quality.irradiance.check_irradiance_consistency_qcrad(—)

Check
consistency of
GHI, DHI and
DNI using QCRad
criteria.
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Quality control examples
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Examples Irradiance Quality Control (QCRad)

Values that are not physically plausible are marked with
an orange 'x'.

201 3-66-30 201 3-67-111 201 3-'07-02 20 1 3-67-1)3 201 3-67-1)4

Detail of figure to the right (June/July 2013)

•
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Examples Stale data & limits
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Open Source

• Available now on GitHub
• We will publish releases on pypi

• We welcome contributions from anyone
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Text-to-Timeseries: Motivation

• Understanding contextual information from Computerized Maintenance
Management Systems (CMMS) can be valuable for informing data processing and
site assessment activities

• However, significant diversity in the CMMS makes it challenging to ascertain
needed insights

• Some CMMS contain general comment fields to describe an issue while others
include fields to identify a specific piece of equipment, and sometimes even a
subpart (e.g., an inverter fan).
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Cleaning Text Data

{
"D a te_Eve n tSt a rt : XXX
"Date_EventEndll:XXX

`Assetll:XXX

"ProductionImpact":XXX

"Response":XXX

"IssueDescription":XXX

}

Examples of a functioning pipeline
Asset Issuc

E.g.
" Inverter 742 not

down again 2/10 "

Start Date
(another
ticket)

reporting since approx 6PM 2/6; came back on

E.g.

" Inverter 742 down since 1/24 (insulation resistance), p reviously went

down for last half of day on 1/21 and first half of 1/22 but then came

back on "

• Date Parsing
• Blank dates/records with multiple dates

• Use regex/date parsing to fill in gaps

• Progress: 60% of missing entries gap-filled (-2000
records)

• Consistent Labels
• Quickly understand which object is affected, level of

impact, and what was done to correct the issue

• Industry-vetted list of consistent labels generated

• Exploring both supervised and unsupervised
approaches

• Progress: preliminary results for supervised
techniques indicate 90%+ accuracy for asset labels

• Issue Summary
• Topic modeling

• Relationship extraction

• Progress: Manuscript on topic modeling of inverter
failures in review
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Number of Reported Events by Site

Fusing Text and Production Data

• Align O&M Data with Production Data

• Discontinuity between granularity of O&M
data vs. production data

• Aggregate data and identify peaks (scipy)

• Progress: Initials functions drafted

• Quantify Production Impact

• Specific kWh numbers lacking in maintenance
data

• Compare to industry- or IEC standard-
provided expected values

• Progress: Vetting additional equations

• Visualization Tools

• Support additional explorations

• Seaborn + Plotly

• Progress: Initial functions for summary
statistics drafted
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FY 2021 Goals

• Provide new algorithms:
• Clear-sky labeling for time-averaged, plane-of-array irradiance and power data.

Available methods work on —1 minute global horizontal irradiance (GHI)

• Automatically label times with local shading conditions affecting irradiance and
power data

• Deliver an automated translator from textual O&M records to time series
indicators of PV system states

• Add content to pvlib/pvanalytics

OopFprita
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Shading Labeling
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Thank you for your interest in our work

Cliff Hansen cwhanse@sandia.gov
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