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“Pmax Finder” — A computer-aided program
to calculate the maximum rated PV array power
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ABSTRACT

PV modules as a part of industrial products have
uneven quality inevitably. Therefore a rated PV array
power depends upon series/parallel connection of them.
Theoretical calculation to obtain the optimum PV array
arrangement that has the maximum rated PV array
power needs enormous iterations and unrealistic
calculation time.

“Pmax Finder” is a useful computer-aided calculation
program to find the optimum PV array arrangement with
very short calculation time.

This paper describes the outline of the “Pmax Finder”
and shows its calculation example.
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String 1 String 2 String 3 String 4

pm=180.6 pm=183.2 pm=182.5 pm=177.4
iPm=5.08 iPm=5.12 iPm=5.17 irm=5.04
Vpm=35.55 || vpm=35.77 || vem=35.31 Vpm=35.19
isc=5.69 isc=5.72 isc=5.83 isc=5.78
voc=45.03 Voc=45.20 voc=45.18 Voc=44.92

pn=179.1 || pm=184.1 || pm=175.7 || pm=178.4

iPm=5.03 iPm=5.19 iPm=5.01 iPm=5.06
Vem=35.64 || vpm=35.47 Vem=35.07 Vem=35.28
isc=5.76 isc=5.83 isc=5.75 isc=5.80

voc=45.03 || voc=45.26 Voc=44.87 || voc=45.04
Pm=185.1 pm=177.5 pm=182.0 pPm=171.9
ipm=5.19 iPm=5.03 iPm=5.15 ipm=4.87
Vpm=35.69 || vpm=35.31 vpm=35.38 || vpm=35.32
isc=5.80 isc=5.76 isc=5.80 isc=5.51
Voc=45.33 Voc=44.96 Voc=45.21 Voc=45.11

pm=184.0 pm=184.4 pm=183.8 pm=178.6
iPm=5.17 iPm=5.18 iPm=5.20 iPm=5.06
Vpm=35.60 || vem=35.63 || vpm=35.37 || vem=35.30
isc=5.77 isc=5.80 isc=5.79 isc=5.76
voc=45.30 || voc=45.27 voc=45.15 Voc=45.05

pn=182.5 || pm=183.8 || pm=176.4 || pm=177.8
ipm=5.18 || ibm=5.17 || iPm=5.02 || ipm=5.02
Vpm=35.20 || vem=35.59 | | vem=35.11 || vpm=35.45
isc=5.77 || isc=5.82 isc=5.74 isc=5.75
voc=45.24 || voc=45.38 || voc=44.91 || voc=44.94

pm=183.3 pm=180.6 Pm=184.3 Pm=179.2

iPm=5.18 iPm=5.15 iPm=5.13 iPm=5.07

Vem=35.40 vpm=35.10 Vem=35.91 Vem=35.33

isc=5.80 isc=5.78 isc=5.71 isc=5.70

Voc=45.22 Voc=45.07 Voc=45.17 Voc=45.08
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Fig.1: An existing PV array installed in AIST
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Table 1: Existing array arrangement for PV system “2-12-24”

Pm@sTC _ iPm@stc  VPm@stC  lse@stC  Voc@sTC
String-#1
Module-01 160.02 7.88 20.30 8.68 26.11
Module-02 | 158.72 7.70 20.61 8.50 26.16
Module-03 | 159.64 7.85 20.34 8.72 26.16
Module-04 | 156.83 7.90 19.85 8.75 25.73
Module-05 | 154.23 7.90 19.53 8.72 25.56
Module-06 | 155.25 7.78 19.96 8.62 25.67
Module-07 | 156.56 7.89 19.85 8.68 25.65
Module-08 | 153.42 7.71 19.87 8.70 25.63
Module-09 | 154.61 7.54 20.51 8.32 25.70
7.54 180.82
String-#2
Module-10 | 15651  7.85 1993 867  25.5
Module-11 | 15038 734 2048 818 2559
Module-12 | 155.02 775 2000 858  25.63
Module-13 | 15607 779 2003 861 2570
Module-14 | 153.80 775 1985 862 2556
Module-15 | 15529  7.88 1970  8.68  25.64
Module-16 | 15697 791 1984 875  25.66
Module-17 | 155.05  7.82  19.82 866  25.68
Module-18 | 15538  7.75 2006 856  25.68
7.34 179.71
String-#3
Module-19 | 157.14 7.60 20.66 8.56 26.15
Module-20 | 156.69 7.86 19.91 8.67 25.56
Module-21 154.50 7.72 20.00 8.62 25.57
Module-22 | 155.40 7.76 20.04 8.53 25.72
Module-23 | 156.87 7.92 19.81 8.71 25.74
Module-24 | 156.15 7.93 19.69 8.75 25.61
Module-25 | 155.00 7.75 20.01 8.70 25.69
Module-26 | 155.80 7.89 19.73 8.73 25.63
Module-27 | 158.95 7.91 20.09 8.73 26.11
7.60 179.94
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(a) PV array arrangement for maximum net rated PV array power
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(b) PV array arrangement for minimum net rated PV array power

Fig.2: maximum and minimum net rated PV array power and
their PV array arrangements as a result of theoretical calculation
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Fig.3: A calculation result by “Pmax Finder”
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