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 1 
Abstract 2 
This paper presents a new experimental method that allows estimating on real time, 3 
the slope at a generic point of the P-V curve of a photovoltaic generator. The slop is 4 
obtained by means of centered differentiation method, but it's taken into account that 5 
the solar irradiation could change along readings process, for that reason the method 6 
is improved. The novelty consist in get readings at three consecutive times, in two dif-7 
ferent places (two on the left side and one on the right side of the point where the 8 
slope should be calculated), instead of get readings at two consecutive times in two 9 
different places as standard centered differentiation method do. An analysis is carried 10 
on with the proposed method to delimit the accomplished error. A mathematical cal-11 
culation is carried on a standard photovoltaic generator to evaluate the error of the 12 
new method. At the case of constant solar irradiance, the results are the same as the 13 
standard centered differentiation method. The proposed method is applicable to real 14 
photovoltaic system and can be used to locate and track the position of the maximum 15 
power point. 16 
  17 
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 21 

1. Introduction. 22 

The reason that drive the definition of a new method of estimating the slope at a generic point of the Power-23 

Voltage (P-V) curve of a photovoltaic (PV) generator, is none other to achieve the goal of locating the Maximum 24 

Power Point in a reliable and fast way. 25 

One of the problems encountered is to be able of calculating the dP / dV in a reliable way and that this calcula-26 

tion is not affected by irradiance changes.  27 

All methods used for getting the maximum power from a photovoltaic generator, are named as Maximum Power 28 

Point Tracking  (MPPT) algorithms and can be grouped as a function of the used strategy as either direct or indi-29 

rect methods. 30 

The indirect methods are based on parameters, details of information, specific math equations, etc., for the pho-31 

tovoltaic generator is going to be used. The more important are: “Curve-fitting method” [1], “Look-up table” [2], 32 

“Open-circuit voltage photovoltaic generator method” [3],  “Short-circuit photovoltaic generator method” [4], 33 

“Open-circuit voltage photovoltaic test cell method” [5], [6] and “  method” [7]. All this method aren't the ob-34 

jective of this paper. 35 

The direct methods are those algorithms that usually get voltage and current readings from the input or the out-36 

put of the impedance adapter  (DC converter) and taken into account the photovoltaic generator behavior  seek 37 

the optimum working point. Those methods have the advantage of remain independents of photovoltaic genera-38 

tor characteristics.  39 

 40 

The more important are: 41 
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