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3 PV plants can be exposed to disruptions due to weather
events such as hurricanes and hail storms

SBS News (2018)

(BMR Energy 2017)
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4 There is an increasing prevalence of weather impacts to PV

ROOT CAUSES OF SOLAR PV CLAIMS

2.3%
Mechanical Breakdom

9%
Electrical Failure

36.1%
Fire

NORTH AMERICA

2.3%
Lightning 0,5%

Theft

49.8%
Weather

(GCube 20 I 6)

0



5 Study Objectives 0

Analysis of site-level performance and weather data to identify trends

Identification of performance variabilities across sites, climates, and event types



6 Multiple tropical storms affected the Carolinas in Fall 2018

Hurricane Florence

09/0 I
Named tropical storm

09/14
Makes landfall in NC

09/05
Becomes a hurricane

NOAA (2018)

➢ Hurricane Michael

10/07
Named tropical depression

09/18
Hurricane downgraded
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Reaches the Carolinas
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7 Multiple datasets are combined to linl< performance, weather
and O&M records

Industry Data-1

Site Characteristics

• DC Size
• Climate zone
• Latitude
• Longitude
• Asset clipping limit

Measured data

• Date
• Irradiance
• Energy delivered
• Output power
• Expected energy

O&M Logs

• Failure details
• Event duration

Site Metrics

Yield Loss

• Final system yield

• Reference yield

Performance metrics

• Performance ratio

• Energy performance index

[limate Dail]

GHCN Weather Stations

• Precipitation
• Snow

PRISM

• Maximum temperature
• Minimum temperature



8 Performance data in the Carolinas can be paired with PVROM data 0
for the period 2018-2019

Marlin tett
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9 Data processing of site-level raw data

Raw Data
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io Multiple site metrics are evaluated at the daily time scale

Eiriekl losses

Final system yield

Reference yield

[ferformance metrics

Performance ratio

Eout PR = 1.17
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Energy performance index
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ii Sample daily performance for a North Carolina site with the
hurricanes indicated

Hurricane Florence

08-2018

Hurricane Michael

10-2018 12-2018 02-2019 04-2019 06-2019 08-2019
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013 Precipitation anomalies developed by comparing daily
precipitation data to its 30-year historical mean

Hurricane Florence

50 -

To

o
co
c 25 -
o
t'71
—o_

a_

Hurricane Michael



Precipitation anomaly (mm)
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1 5 Multi-site comparison of precipitation anomalies with daily site
performance suggest presence of other confounding factors
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I 6 Ongoing work 0

Continue analysis of performance data for remainder of sites

Integrate remaining O&M records with weather and performance data

Refine processing of site-specific climate data
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