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This paper presents a non-traditional method for
the approximation of the photovoltaic module, PVM, expo-
nential model using fractional polynomials where the shape,
boundary conditions and performance of the original system
are satisˇed. The proposed Maximum Power Point Method
uses these fractional polynomials to obtain analytically the
optimal solutions for the maximum power, Pmax for the
PVM operation, optimal voltage, Vop, and optimal current,
Iop. Also, if the characteristics of the PVM array are known
the method can be program in an Arithmetic Logic Unit,
ALU, and estimate the maximum power measuring the open
circuit voltage, V x and short circuit current, I x . Examples and
simulations to validate the proposed MPPT are given in the
paper using data sheet for different types of PVM's. Finally,
the proposed method is excellent to approximate the PVM
exponential model and provide a different way to approximate
exponential functions that are not possible to solve using
differential calculus.
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If (V ) = Ix − Ix ·
(

V

V x

)n+q
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Pf (V ) = V · If (V ) = V · Ix − V · Ix ·
(

V

V x

)n+q
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) 1
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(
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(
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]
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∂kI(V )
∂kV

=
−Ix

bk − bk · exp
(−1

b

) · exp

(
V

b · V x
− 1

b

)

=
1

bk−1
· ∂I(V )

∂V
< 0 �%
�

,� 5��	
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∂Pf (Vopf )
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−1∂Pf (0)
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=⇒ Pmax = Pmaf = Vopf · I(Vopf )
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n + q =
1

ln
(

16.5
20.5

) · ln
[

1 − exp
(

16.5
0.08474·20.5

)
1 − exp

(
1

0.08474

)
]

= 10.6078
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Iopf = Ix ·
(

n + q

n + q + 1

)
= Ix ·

(
10 + 0.6078

10 + 0.6078 + 1

)

= 0.3 ·
(

10 + 0.6078
10 + 0.6078 + 1

)
��!�

Vopf = V x ·
(

1
n + q + 1

) 1
n+q

= Ix ·
(

1
10 + 0.6078 + 1

) 1
10+0.6078

= 20.5 ·
(

1
10 + 0.6078 + 1

) 1
10+0.6078
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If (V ) = Ix − Ix ·
(

V
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V
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P (0) = 0
∂P (0)

∂V
> 0 I(0) = Ix

∂I(0)
∂V

≤ 0

P (V x) = 0
∂P (V x)

∂V
< 0 I(V x) = 0

∂I(V x)
∂V

< 0

P (Vop) = Pmax
∂P (Vop)

∂V
= Pmax I(Vop) = Iop

∂I(Vop)

∂V
< 0
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