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Research on photovoltaic STC curves fitting based
on capacitors array I-V tracer
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Abstract ; Existing fitting algorithms for photovoltaic ( PV) module correction I-V curve under standard condition suffer from several
problems, such as over-complicated calculation and lack of accuracy. To improve fitting accuracy under condition deviated from STC, a
fitting algorithm based on solar cell four-parameter model was proposed. The module’ s I-V mathematical model for curves fitting is
calculated by the algorithm through selecting six points as fitting points near the maximum power point. A self-adaption fitting point
selection method also was presented for accuracy improvement because different PV modules have different optimal interval among fitting
points. Moreover, a type of I-V tracer employing capacitors array as load to increase number of data points near the MPP was developed
to improve fitting point’ s accuracy. Several MATLAB simulations and actual measurement were carried out, which show that the
proposed algorithm fitting results were superior to that of polynomial fitting algorithm. And the designed -V tracer not only has excellent
performance but is suitable for engineering surveying.
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Fig. 1 I-V curves of PV module under OPC and STC
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Table 1 Data of fitting points for STC model fitting algorithm
Qﬂ V] ’ VZ ’ V? ’ V4 ’ V5 ’ V() ’ V’]Z ’ Vl23 ’ VI45 ’ V’SG ’ V”123 ’ V"456 ’
) Il 12 13 I4 IS Iﬁ 112 123 145 156 1123 1456
| 23.75, 25.42, 27.06, 30.93, 32.06, 33.01, -41.75, -32.80, -2.09, -1.64, -198.89, -0.81,
7.81 7.77 7.72 6.96 6.42 5.84 7.79 7.75 6.69 6.13 7.77 6.41
) 25.42,  26.51,  27.58,  30.48, 31.31, 32.06, -27.25, -15.29, -2.68, -2.08, -217.53, -1.77,
7.77 7.73 7.66 7.09 6.78 6.42 7.75 7.70 6.94 6.60 7.72 6.76
5 23.20, 24.87, 26.51, 31.31, 32.43, 33.30, -83.5, -27.33, -2.07, -1.45, -1404.17, -1.09,
7.81 7.79 7.73 6.78 6.24 5.64 7.80 7.76 6.54 5.94 7.78 6.22
A 27.06,  27.58,  28.09,  30.03, 30.48,  30.93, -8.67, -3.92, -3.46, -3.46, -49.93, 0,
7.72 7.66 7.53 7.22 7.09 6.96 7.69 7.60 7.16 7.03 7.64 7.09
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Fig.5 Flow chart of self-adaption model fitting algorithm
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circuit in capacitors array [-V tracer
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Table 3  Fitting STC V¢ g1 of two photovoltaic modules

under different conditions
W/ O/ ARSCE BIAR R BAR S AR
C (Wm™?) B/V %/% &/V %/% H/VN %/%
SR 1 (Ve e =37.6 V)
36.5 722.8 37.6 0 37.7 0.27 37.5 0.27
33.3 546.5 37.7 0.27 37.7 0.27 37.5 0.27
29.7 336.8 37.8 0.53 38.8 3.19 38.3 1.86
29.6 264.0  38.2 1.60 39.5 5.05 Error  Error
29.8 197.4 38.6 2.66 39.9 6.12 Error Error
SefR 7 2( V()(J,S'I'C =21.6 V)
36.2 753.4  21.6 0 21.7 0.46 21.6 0
34.0 558.7 21.6 0 21.7 0.46 21.6 0
30. 1 385.9 21.8 0.93 23.1 6.94 23.0 6.48
30.6 244.6  21.9 1.39 23.4 8.33 Error  Error
30.4 178.0 22.6 4.63 26.5 22.7 Error  Error

H12¢ 3 Al LA H, 658 B STC B 1 000 W/m®
2,3 PRI AR 2R, A R EAR, b 3k
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Fig. 10  Comparison curves of STC fitting algorithm results
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