
Rancho Seco Utility PV Performance Measurements over  25 Years 

 
 

Rancho Seco PV was installed in 1984 with a  
nameplate capacity of 1.18 MW DC.  The sys-
tem operated consistently  for 27 years, with 
regular maintenance primarily associated 
with tracker operation  and periodic replace-
ment of PV modules and other inverter and 
array components. 
 
 

 
Rancho Seco PV System Attributes 

 

PV Performance and Energy Harvest over Time for Utility and Rooftop Systems 

Obadiah Bartholomy, TJ Vargas, Megan Simone, Sacramento Municipal Utility District 

Age 27 Years of operation  (1984-2012) 

Location Sacramento, CA 

System Size, Type 1.18 MW DC Nameplate, Single Axis Tracker 

Module Type Arco M52N 

# Modules 28,672 

Backsheet Tedlar®/PET/Tedlar® (“TPT™”)  

Climatic Conditions Temperate / High Desert 
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Year of Measurement

Measured DC Output of 1 MW Rancho Seco PV 1 Array Over 25 Years

Measurements were taken using an IV curve tracer on all 56 half-source circuits as well as current and voltage measure-
ments on each of 16 subfield strings Measurements were taken by Southwest Technology  Development Institute in 1985, 
1986, 1989, 1998, and 2004, and by Sunedison, LLC in 2009 

Approximate degradation rate of 1% per year 

Accelerated degradation  

Module Quality and Related Issues 
 
 
 
 
Darkened EVA encapsulant occurred early on in life of array, did not 
appear to impact performance. Cell cracking more prevalent in later 
years, effecting approximately 5% of array in 2009 inspection 

 
 
 

 
 
 
 
 
 
 
 
 
DuPont Testing on Module Backsheet Tedlar® for Arco M52N Modules  

Less Commonly found Issues affecting a very small number of modules 

Water Ingress resulting in cell corrosion 

and some cells showing  internal arcing 

Unsealed J-box missing plug, a few 

were missing sealant  

Arcing at back of module  Severe cracking of cells 

Images and Descriptions summarized from SunEdison, LLC 
2009 inspection and testing report 

Images and Descriptions provided by DuPont based on tests performed on removed and spare modules 
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Wavenumbers [1/cm] 

Measuring Performance of Groups of Residential PV Systems 

SMUD’s residential PV programs be-
gan in the early 1990’s with a utility-
owned approach to minimize risk to 
customers of the relatively new 
technology. Transitioning to cus-
tomer-owned, utility aggregated 
programs and then strictly utility in-
centivized programs occurred be-
tween 2000 and 2007.  
 
One unique aspect of these pro-
grams is that SMUD required sepa-
rate meters for monitoring produc-
tion of the systems. With the switch 
to smart-metering, there are now 
opportunities to understand a vari-
ety of system performance issues re-
motely and more completely.     

Despite some of the lowest electricity rates in the state 
of California, and a top tier rate of approximately $0.18 
per kWh, PV growth has been steady and accelerating 

System Availability 
System availability for these purposes was de-
termined from examining ’zero’ reads from 
monthly measured data. For those reads that 
were zero for an entire month, they were as-
sumed to be unavailable for the month. Partial 
month or partial day availability was not exam-
ined for this exercise.  
 
The data show for two similar vintage, modern 
multi-crystalline module technologies with in-
verters produced from the same manufacturer, 
a fairly substantial decline in availability for 
both system types after 6-8 years, indicating 
value in both monitoring and follow-up system 
checkups  

Using Satellite based irradiance measurement and individual PV system model-
ing provided by Clean Power Research, and comparing to actual metered 
monthly values, these charts demonstrates observed drops in performance in-
dex for residential systems over time. Commercial systems showed less degra-
dation, but also had fewer systems in some of the year-bins, limiting ability to 
make robust conclusions. However, it is also intuitive that the commercial sys-
tems would have lower degradation in system energy harvest rates due to 
there being less shading and a higher likelihood of system monitoring. The 
most significant performance factor impacting residential PV systems is most 
likely shading, followed by component level failure. Further analysis of hourly 
metered data should provide more robust shade impacts assessment.  




