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A study on PV-AF-SPE system connected with utility
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Abstract : In this paper an integrated model of PV-AF (Photovoltaic-Active Filter) and PV-SPE
(Photovoltaic Solid Polymer Electrolyte) system using PSCAD/EMIDC were explained in detail. The
main concept of PV-AF system starts from the "harmonics". In order to deliver power to utility,
PV system essentially needs a converter system. Here PV-AF system adds the function of active
filter to the converter system installed in PV system, which was introduced already in several
papers. PV-SPE system has been studied as a replacement of existing hydrogen production
technology that emits large amount of carbon dioxide into atmosphere. Until now, these two
systems, PV-AF and PV-SPE, have been considered separately. However, in this paper,
characteristics and advantages of combined system are discussed in detail.
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Fig. 1 Conceptual diagram of PV-AF-SPE
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Fig. 2 Advantages of PV-AF-SPE system
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Table 1. Operational mode of SOkW class
PV-AF-SPE system

Rated Power Converter
Mode
Power| ae | bd | Cotwr | Cutiiy| S T | U
all
a ON|ON | ON | ON { ON | ON | ON
50kW
Partial OFF
P [50kW| ON [OFF | ON | ON | ON | ON
&solar ON
Only
& OFF | OFF | ON | OFF | ON | OFF | OFF
solar
Only
) | ON| ON | OFF | ON | ON | OFF | OFF
utility
O |All off| OFF | OFF | OFF | OFF | OFF | OFF | OFF
Table 2. Switch mode of S50kW class
PV-AF-SPE system
Mode Switch
a A B c D E F G
P | ON | ON | ON | ON | ON | ON | ON
& |OFF | ON |OFF | ON | ON | ON | ON
5 | ON |OFF | ON | ON | ON | ON | OFF
O | OFF | OFF | OFF | OFF | OFF | OFF | OFF
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3. Results of simulation analysis
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Table 3. Specification of PV-AF-SPE system
Rated power 50kW
PV array Rated voltage 400V
Rated current 125A
Utility Rated voltage 380V, 3¢
1
Frequency 60Hz
Table 4. Simulation condition
Simulation Time 10 sec
Simulation Sampling Time 10 ps
Time constant 0.01 sec
PI control ; -
Proportional gain 1
60 T v T T —
input power of SPE cell
50 J
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X 30 Output power of DC/DC converter
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Fig. 4 Power flow of PV-AF-SPE system
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Fig. 5 Utility current and FFT result of
phase A without AF function
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Fig. 6 Output current of D/A converter with
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