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Summary: Abstract— This paper presents analytical and computer aided investigations on
photovoltaic (PV) - generators connected to DC/DC converters for module integrated inverters.
It shows the controllability and describes how to design the converters regarding requirements
such as a wide variable input voltage range, a constant output voltage and a variable transferred
power, depending on temperature, solar radiation and the PV-generator itself. Due to the high
non-linearity of the PV-generator’s characteristic, a mathematic model is presented in a basic
form and it is applied to several real systems showing the controllability and important information
on the design.
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Topology Transferred Power: DC/DCP Comments regarding
controllability

Single Phase
Single Active
Bridge (SAB1)

2 2

2 2
1 1

4 8 8
in dc dc

in

U U U
f L U

� �

� �

 ′ ′
⋅ − −  ⋅  

Transformers effective
input voltage adapted with
β, buck operation, [4] [5]

Single Phase
Dual Active
Bridge (DAB1)

1
2

in dcU U
f L

� �

� �

′  ⋅ − ⋅  

Phase shifted operation
with φ as parameter, buck
boost operation, [4] [5]

Three Phase
Single Active
Bridge (SAB3)

2

2
1 1 2
9

in dc dc
in dc

in

U U U
, U U

f L U

 ′ ′
′⋅ − ≤  ⋅  
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2
1 7 4 2
72

in dc dc
in dc

in

U U U
, U U

f L U

 ′ ′
′⋅ − ≥  ⋅  

Buck operation, same
theory like three phase
dual active bridge, with a
φ determined by the
operating point, [4]

Three Phase
Dual Active
Bridge (DAB3)

2
2 3 2 3

in dcU U
,

f L
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� �

′  ⋅ − ≤ ⋅  
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2
1

2 36 32
in dcU U

,
f L

� � ��
� �

 ′
⋅ − − ≥  ⋅  

Phase shifted operation
with φ as parameter, buck
boost operation, [4] [5]
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