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Abstract: Using PV data from Linyi Juhuang PV tracking demonstration power plant in 2011 and observational data of
synchrotron radiation, and adopting trend-surface analysis, this paper analyzes effect of temperature changes of poly-
crystalline silicon solar panels and radiation changes of four seasons as spring, summer, autumn and winter and a whole
year on generating capacity. The results show that the second and third trend-surfaces fit degrees of four seasons and a
whole-year generating capacity reaches significant level. The effect changing trends can be revealed. The second
trend-surface fitting equation of effect of temperature of the battery plate and radiation changes on PV generating ca-
pacity can be used in forecast of PV power station output. In addition, the study finds that the effect of plate temperature
and radiation changes on generating capacity is rather complex. They restrict each other and work together. In a whole,
they show a bi-directional trend, that is, if radiation level has the positive change, strip temperature has the negative
change. Power generations in different seasons are influenced by strip temperature and radiation changes, and the
change trend and range are different. The influence of strip temperature on PV generating capacity is more complex.
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Table 1. Fitting effect for trend surface analysis on the effect of battery plate temperature and radiation levels to Pv generating capacity

& 1 BRREMEN BN R LR ERMPNESELARR

—UE =UME
RERHERE o F P WEEC%  EERH#EE e F P WEEE Cl%
HZE 125.6041 298.7628 0.0000 75.19 124.9182 168.8547 0.0000 75.66
HE 84.1387 304.0066 0.0000 84.68 83.6987 171.4396 0.0000 85.06
B 88.5142 403.0118 0.0000 84.88 84.9029 247.2573 0.0000 86.24
X 157.5276 139.4366 0.0000 66.26 158.2280 76.8765 0.0000 66.34
LA 120.7656 295.3568 0.0000 75.20 118.6782 172.2747 0.0000 76.25

Table 2. Regression equation of trend surface analysis on the effect of battery plate temperature and radiation levels to Pv generating capacity

=2 EBREENESENAR L AR RN RESEERSE

SRS GEH AT

Ee=s Z =-10.58959 + 0.6269954753 x X + 1659.479117416 x Y —0.10037880678 x X"2 — 12.127022559 x X x Y —537.822542370 x Y2
e Z =-54.24850 — 0.21841626104 x X + 1145.645435556 x Y + 0.09358512207 x X"2 —7.973368072 x X x Y — 269.975751900 x Y2
E Z=0.35909 — 0.7193517621 x X + 1350.503562854 x Y — 0.07169823140 x X"2+11.492512319 x X x Y — 1069.983494978 x Y"2
A7F Z =14.88070 — 3.755538566 x X + 1727.236481284 x Y —0.7421478271 x X"2+18.369626883 x X x Y — 778.215013345 x Y2
KGR Z =40.52660 — 11.292077092 x X + 1707.192135067 x Y + 0.27764296607 x X"2 — 11.768259154 x X x Y —708.598011061 x Y"2
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Figure 1. Diagram of two-three power contour-trend surface of
battery plate temperature and radiation levels to Pv generating
capacity in spring
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Figure 2. Diagram of two - three power contour-trend surface of
battery plate temperature and radiation levels to Pv generating
capacity in summer
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Figure 3. Diagram of two-three power contour-trend surface of
battery plate temperature and radiation levels to Pv generating
capacity in autumn
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Figure 4. Diagram of two-three power contour-trend surface of
battery plate temperature and radiation levels to Pv generating
capacity in winter
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Figure 5. Diagram of two-three power contour-trend surface of
battery plate temperature and radiation levels to Pv generating
capacity a year
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