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In recent years, a lot of studies have been

conducted at the domestic and abroad on the

economics of multi-energy complementary systems.

Based on the power capacity, life cycle cost theory

and dynamic carbon prices of the

Wind???PV-storage hybrid system, carbon

emissions assessment model, cost assessment

model and carbon economic benefits ???
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HOMER (Hybrid Optimization Model for Electric

Renewables) is a tool invented by the National

Renewable Energy Laboratory (NREL) used in

renewable power systems optimization. This tool is

utilized by researchers to design and model various

power system and hybrid system configuration.

HOMER has different built-in ???

The optimized PV-hydro hybrid system was

proposed using a modified P and O MPPT algorithm

to enhance the PV-generated power. The model

was designed and simulated using

MATLAB/Simulink, and data recorded from Mutobo

micro hydropower station, Rwanda Energy Group,

and National Meteorological Agency were used to

estimate solar energy ???
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In this paper, a system comprising a solar

photovoltaic (PV)/micro-hydropower/battery

bank/converter has been designed, modelled,

simulated, and optimized for the rural area of

Wimana village, Rwanda

With the simulation in HOMER; Hybrid System

(Solar-Wind-diesel generator) composed of 40 kW

PV panels, 4 wind turbines with 10 kW rated

capacity each; 15 kW diesel generator; 40batteries

of 1, 156 Ah each and the inverter of 20 kW has

been selected for this village. This

Standalone hybrid PV-wind power system:

Developed an ant colony optimized MPPT for a

standalone hybrid PV-wind power system.

Al-Quraan& Al-Qaisi [149] 2021: Modeling, design,

and control: Standalone hybrid PV-wind micro-grid

system: Modeled, designed, and controlled a

standalone hybrid PV-wind micro-grid system.

Barakat et al. [150] 2020
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3. Photovoltaic (PV)- Wind power ??? Photovoltaic

(PV) cells are electronic devices that are based on

semiconductor technology and can produce an

electric current directly from sunlight. ??? The best

silicon PV modules now available commercially

have an efficiency of over 18%, and it is expected

that in about 10 years'' time module efficiencies may

rise over 25%.

The study reported the system can reduce carbon

emissions by 788 tons per year with reduced LCOE.

In India, Jain & Sawle [75] investigated a

grid-connected system for a town containing solar

PV, wind, and hydrogen. A hybrid system in Egypt

with grid, solar PV, wind, and battery reported a

reduced LCOE [76].

Jahangiri et al. proposed a techno-economic and

environmental design of a PV/wind hybrid system

for electricity and hydrogen generation [39]. It was

obtained a levelized cost of energy ranging between

0.507 and US$ 0.573/kWh.  Rwanda's energy

systems. It is a country in East Africa, with about

13.46 million inhabitants, and an area of 26,336 
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A hybrid PV/wind/battery energy system to assist a

run-of-river micro-hydropower for clean

electrification and fuelling hydrogen mobility for

young population in a rural Moroccan site.  2019),

Rwanda (Gasore et al., 2021) and Ethiopia (Areri

and Bibi, 2023), have implemented micro

hydropower plants to meet their electricity needs.

The capital cost of the hybrid system is determined

as follows: The maintenance cost of the photovoltaic

(PV) system, wind turbine (WT) system, fuel cell

(FC) system, electrolyzer (EL), hydrogen storage

(HS) system, and inverter (INV) is defined by (14) H

S N P C c a p = H S N P C P V c x N P V + H S N P

C W T c x N W T + H S N P C E L c x N 

Dackher et al. [107] have proposed this

management strategy for the supervision of an

autonomous PV-wind hybrid system with battery

storage. Their strategy is designed to avoid

overcharging (SOC > SOCmax) and deep

discharging (SOC < SOCmin) of the battery by

current control, while ensuring the distribution of the

power to be supplied. 
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This hybrid system is combined with solar

photovoltaic, wind turbine, battery and diesel

generator. Homer is used to examine the most cost

effective configurations among a set of systems for

electricity requirement of 1,775 kWh/day primary

load with 240.64 kW peak load.

Abstract In this paper, designing a hybrid

stand-alone photovoltaic/wind energy system with

battery storage (PV/WT/Batt) is presented to

minimize the total cost of the hybrid system and

considering reliability constraints for Zanjan city in

Iran country considering generation and load

uncertainties. The total cost includes the cost of the

system components and load ???

Global solar radiation (GSR) is an essential

parameter for the design and operation of solar PV

energy systems. Nowadays, many tools and

approaches are developed to predict different solar

radiation components (global, diffuse and direct) []

and also to simulate the produced energy from PV

systems [].The combination of photovoltaic (PV)

systems with a ???
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Meanwhile, a study presented by Bentouba and

Bourouis [3] on the feasibility of a wind-PV hybrid

power generation system for a rural area in the

South of Algeria that is not connected to the utility

grid shows that a diesel generator is required as a

backup system to meet 100% of the rural area's

electricity demand, 

The research focused on technology, cost-benefit,

and environmental analyses of grid-affiliated hybrid

wind/PV/biomass systems, Marmara University,

Goztepe campus. The performance of the hybrid

electricity system was assessed using both the net

present cost (NPC) and cost of energy (COE) and

found to be cheaper: 16. R Khezri et al. 2020:

Australia

PV alone PV-Wind Hybrid Figure 5. NPC

comparison of PV alone and PV-Wind Hybrid

systems for Gothenburg, Lund, Karlstad and

Borl?nge, hub height of 20 m, load 1800 kWh.

Summary and conclusions PV-Wind-Hybrid systems

are for all locations more cost effective compared to

PV-alone systems. Adding a wind turbine halves the

net present costs (NPC 
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This research was focused on the sizing of the

fully-renewable hybrid power system (solar PV-wind

and fuel cell) for a high school, (Groupe scolaire

Mukondo) located in Rubavu district in ???

the system. The best optimized standalone hybrid

energy system consists of PV, wind, diesel

generator, converter, and battery. The output has

proved the diesel-only system has a higher net

present cost, cost of energy, and CO 2 emis-sion

compared to the optimized hybrid renewable energy

system [13]. The study on decentralized power

stations in 

The study found a feasiable (pv-wind???diesel

hybrid system) system with 64% combinition of

renewable energy (48% PV and 16% wind) fraction.

The system was able to meet the load requirements

of the village (AC primary load 41969 ???
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Wind and solar energy based hybrid systems have

been widely used for power generation, especially

applied for electrification in the remote and islanding

areas  The proposed energy system consists of

4611 kW for PV system, 116 units for 10 kWh wind

generators, 1000 kW for diesel generator, 12823

kWh for battery storage system and 1500 kW for 

3. Photovoltaic (PV)- Wind power ??? Photovoltaic

(PV) cells are electronic devices that are based on

semiconductor technology and can produce an

electric current directly from sunlight. ??? The best

silicon PV modules now ???

Information about the PV/wind hybrid system and/or

the model Type of storage (if there is storage)

Location [11] Sizing; techno-economic optimisation:

Stand-alone renewable systems; scenarios in terms

of PV and wind energy contributions: Batteries: UK

[3] Simulation-optimisation programme; design:
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Solar-wind hybrid system: Rwanda (Kayonza)

During this work, they presented the development of

an effective approach of design, simulation, and

analysis of a wind-solar hybrid system for a typical

rural village in one of the villages of our ???

Solar-wind hybrid system: Rwanda (Kayonza)

During this work, they presented the development of

an effective approach of design, simulation, and

analysis of a wind-solar hybrid system for a typical

rural village in one of the villages of our country. 

The work focused on sizing of a hybrid solar

PV-wind-fuel cell power system for an isolated 

3.2. HOMER software hybrid systems for integration

into Rwanda off-grid areas. Moreover, we used the

updated input data for software simulation as the

study strategy for this hybrid technology (HBT)

assessment.  in Iraq, Renew. Energy 35 (6) (2010)

1303???1307. [62] B. Panahandeh, J. Bard, A.

Outzourhit, D. Zejli, Simulation of PV???Wind 
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