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Abstract

Renewable energy technologies play a critical role in achieving sustainable
development worldwide. Libya, as part of the global energy transition, has started
integrating solar energy systems in residential and public buildings. Previous
studies indicate that a 5 kVA hybrid solar—grid system is the most suitable
configuration for typical Libyan households. This study presents a practical
evaluation of such a system installed in Benghazi, aiming to assess its real-time
performance under actual load conditions. Field measurements revealed that the
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system operated efficiently at an average load factor of approximately 60%, with
the power factor varying between 0.8 and 0.98 depending on the load type
(resistive, inductive, or mixed). The inverter performance met international
standards, consistently maintaining a power factor above 0.8. These results
emphasize the importance of using certified inverters, especially given the influx
of low-quality solar components into the Libyan market, which adversely affect
household appliances due to poor power quality. Power factor remains a key
indicator of the overall performance and energy distribution quality of hybrid
systems.

Keywords: Hybrid solar—grid system, Inductive load, Power factor, Resistive
load, Solar radiation.
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Specification Value
Rated power SKVA/4000W,80A MPPT
DC Input 48V DC/83A
AC Output 230VAC/50/60HZ,18A
AC Charger mode:
AC Input 230 VAC.50/60 HZ.35A
DC Output 54 VDC.MAX.80 A
AC Output 230VAC/50/60HZ,22A
Solar Charger mode :
Rated Current MPPT 80A
System voltage 48VDC
MIN Solar voltage 60VDC
MAX Solar voltage 145VDC

Specification Value
Rated Maximum Power (Pmax) 400 W
Voltage at Pmax (Vmp) 40V
Current at Pmax (Imp) 9.6 A
Open Circuit Voltage (Voc) 48.32 V
Short Circuit Current (Isc) (Isc)
Maximum System Voltage 1000 V
Weight 22 kg
Dimensions 2025 x 1052 % 35 mm
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1 10:45 50 230 0 46.9 2 86 117
2 10:46 50 230 0 48 2 86 135
3 10:47 50 230 0 54.1 2 86 132
4 10:48 50 230 0 54 2 87 112
5 10:49 50 230 0 54 2 87 129
6 10:50 50 230 0 54.1 2 86 180
7 10:51 50 230 0 54.1 2 86 123
AVG 50 230 0 52.2 2 86 325
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1| 11:05 1291.5 6.3 205 27 1080 1080 | 54 | 86 | 92
2| 11:10 1291.5 6.3 205 27 1080 1080 | 54 | 86 | 92
3| 11:15 890.1 4.3 207 18 734 737 | 54 | 85 | 92
4| 11:18 910.8 4.4 207 18 744 738 54 | 8 | 92
5| 11:21 600.3 2.9 207 9 373 337 54 1 85| 92
6 | 11:25 600.3 2.9 207 9 372 372 | 54 | 86 | 92

AVG 930.8 4.5 206 18 730.5 724 | 54 | 86 | 92
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