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Abstract  :  Based on multivariate  statistical  analysis  theory,  this  paper  uses  the  principal  component  analysis  method,
Mahalanobis distance analysis method and fitting method to establish the photovoltaic health model to evaluate the health of
photovoltaic panels. First of all, according to weather conditions, the photovoltaic panel variable data are classified into five
categories: sunny, cloudy, rainy, foggy, overcast. The health of photovoltaic panels in these five types of weather is studied.
Secondly, a scatterplot of the relationship between the amount of electricity produced by each kind of weather and other
variables was plotted. It was found that the amount of electricity generated by photovoltaic panels has a significant nonlinear
relationship with time. The fitting method was used to fit the relationship between the amount of weather generated and the
time,  and  the  nonlinear  equation  was  obtained.  Then,  using  the  principal  component  analysis  method  to  analyze  the
independent variables under five kinds of weather conditions, according to the Kaiser-Meyer-Olkin test, it was found that three
types of weather such as overcast, foggy, and sunny meet the conditions for factor analysis, while cloudy and rainy weather do
not  satisfy  the  conditions  for  factor  analysis.  Therefore,  through  the  principal  component  analysis  method,  the  main
components of overcast weather are temperature, AQI, and pm2.5. The main component of foggy weather is temperature, and
the main components of sunny weather are temperature, AQI, and pm2.5. Cloudy and rainy weather require analysis of all of
their variables, namely temperature, AQI, pm2.5, solar radiation intensity and time. Finally, taking the variable values in sunny
weather as observed values, taking the main components of cloudy, foggy, overcast and rainy weather as sample data, the
Mahalanobis distances between observed value and these sample values are obtained. A comparative analysis was carried out
to compare the degree of deviation of the Mahalanobis distance to determine the health of the photovoltaic panels under
different weather conditions. It was found that the weather conditions in which the Mahalanobis distance fluctuations ranged
from small to large were: foggy, cloudy, overcast and rainy.
Keywords : fitting, principal component analysis, Mahalanobis distance, SPSS, MATLAB
Conference  Title  :  ICEBESE  2018  :  International  Conference  on  Environmental,  Biological,  Ecological  Sciences  and
Engineering
Conference Location : Zurich, Switzerland
Conference Dates : July 30-31, 2018

World Academy of Science, Engineering and Technology
International Journal of Environmental and Ecological Engineering

Vol:12, No:07, 2018

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 E
nv

iro
nm

en
ta

l a
nd

 E
co

lo
gi

ca
l E

ng
in

ee
rin

g 
Vo

l:1
2,

 N
o:

07
, 2

01
8 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/a

bs
tr

ac
ts

/9
75

22
.p

df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 12(07) 2018 1

https://publications.waset.org/abstracts/97522.pdf

