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ABSTRACT
The New Energy and Industrial Technology
Development Organization (NEDO) of Japan has
performed demonstrative research on movable type
photovoltaic (PV) power generation systems from 1992 to
1996 in Mongolia. The main purpose of this project was
to improve compactness, portability, and reliability of
portable PV systems, by using the portable PV system for
nomadic life of people living in the nomadic society.

This paper describes the performance analysis of PV
systems based on measured operational data. The
authors have also performed experiments using a sample
system as reference and to clarify DC current circuit
resistance, inverter efficiency curve and total system
losses. Since humidity is very low in Mongolia, the
electrolyte of the batteries decreased very much due to
evaporation. Also taking into account the effects of
gassing, a result of charge controller’s oscillation due to
overcharge protection function lowers the batteries
lifetime obviously.
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Fig.1: Overall appearance of the system
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Table 1: System Specifications

1992’s System | 1993’s System ‘ 1994’s System
Array Rated Power | 204W (51W x 4) 204W (102W x 2)
Panels Angle Variable Two-split table
Structure | Array angle | 30° ,45° ,60° 45°
Legs Built=in type
PV . f
. X Array frames, support legs: Aluminum
Unit Frame material -
Braces: Stainless steel
Assemled dimensions (mm)| L1832xD800xH2070 | L1786xD700xH1700 | L1786xD700xH1701
Panels 26.6 kg 135 kg x 2 13.1 kg x 3
Weight Legs 11.3 kg 6.5 kg 5.7 kg
Total weight 40.9 kg 33.5 kg 31.9 kg
Input Voltage DC 24V
Output Voltage AC 220V 50Hz
Output Capacity 300VA
ijr;ti;ol Dimensions (mm) | L476xD426xH555 L470xD420xH465
Weight 43.0 kg 41.7 kg 35.6 kg
F ti Overcharge/overdischarge prevention,
unctions Overcurrent/Overvoltage protection, and timer
Type Lead-Acid battery for car
Storage " -
Voltage 24V ( 12V x 2 in series )
Battery| battery >
Unit Capacity 100Ah 70Ah
Dimensions (mm) | L476xD426xH555 L415xD315xH320
Weight 65 kg 40.1kg
Total weight 148.9 kg 115.3 kg ‘ 107.6 kg
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Fig.2: Installation areas of Portable PV systems
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Fig.3: Measurement Items and Points
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Fig.5: I-V curves of modeled array.
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Fig.6: Inverter efficiency vs load power factor.
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Fig.7: Initial systems monthly average values of
Irradiation, Array and Inverter output energy.
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Fig.8: Distribution of annual performance ratios
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Fig.9: Monthly average performance ratio and
losses for A019 systems.
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