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1. ABSTRACT: The construction industry is one of the largest sectors in the world 
economy, but it suffers from a lot of problems, most of them related to construction project 
management, like cost, productivity, safety, schedule, site layout, and environmental impact. 
Sustainable development and climate change are global challenges that must be protected 
from the impact of construction, especially ports. In this approach, this research has to focus 
on the ports, which contain all kinds of activities, buildings, and facilities. As a result, ports rank 
among the most environmentally impactful constructions. The emission of carbon dioxide 
(CO2), sulphur oxides (SO2), and nitrogen oxides (NO2) from ports has a key impact on 
climate change and the greenhouse effect; consequently, the solution to this problem is using 
clean energy through construction facility layout management in ports. The aim of this research 
is to convert an existing port to a green port through energy savings using solar and wind 
energy using Homer software to obtain an optimal port construction facility layout with 
minimum cost, area, and gas emissions. This case study takes place in the Mediterranean region 
using Homer software to obtain ten hybrid renewable energy systems, each producing 1000 
kwh, and then calculate the area needed for each one. This case uses all the results of cost, 
area, and carbon emissions on SPSS to validate and get the optimal construction facility layout. 
The final selection indicates that PV, converter, or battery is the optimal HRES for the selected 
region, which provides the minimum cost of energy, which saves 70% more than the other 
scenarios and also saves around 85% of the area required by its alternatives. Since there are 
no carbon emissions in this scenario, the research concludes that it offers the best 
environmental protection. 
 
2. INTRODUCTION 
 
Rapid growth in construction projects has significantly contributed to economic growth and 
social requirements, including infrastructure and ports. However, these projects also generate 
significant construction waste, consuming resources excessively and negatively impacting the 
environment. The most neglected branch of construction management is site layout, which 
often overlooks environmental impacts. Ports are crucial institutions that provide effective 
services to facilitate the  global economy, encompassing various construction types and 
activities. Seaports are thought to be accelerators for a region's social, economic, and 
geographic development. They include logistics, distribution, trade, industry, and 
transportation, and they are "city-genic" and "region-genic" in terms of spatial development 
was also conducted by Montwill et al., [1]. Port superstructure (cargo handling equipment, port 
rolling stock, warehouses, storage yards, and other equipment and auxiliary facilities) and port 
infrastructure (port water basins, port premises, transport system, networks, and nodes) are 
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examples of the infrastructure and port services that are traditionally provided by seaports. 
Seaports undergo constant change as a result of worldwide trends and economic shifts. 
Another important factor is the way that environmental responsibility and comprehensive 
protection are being approached and how the social landscape is changing was also conducted 
by Żukowska et al., [2]. Despite their beneficial contribution to economic growth, seaports 
have a pronounced detrimental effect on the urban environment, the natural environment, and 
the operational grounds—both on land and in the water. The ecology will be further threatened 
by the ports' continued expansion. Because of these growth-related realities, ports ought to 
take sustainability into account when developing and expanding their policies. When a ship is in 
port, it releases dust and toxic gases into the air. They contaminate soil and water as well. The 
linkage of the port with the hinterland causes noise, vibrations, congestion, and potential 
collisions and transport accidents was also conducted by Klopott et al., [3]. Port emissions 
have a significant impact on climate change, altering both the environment and economic 
activity. Sustainable development is crucial to addressing this issue. Green ports can reduce 
CO2 and local emissions, creating a healthier environment, especially in cities where respiratory 
diseases cause thousands of deaths annually. 
 
The green port is a comprehensive concept to preserve the environment, including port 
buildings, energy sources, ships inside the berths, and the movement inside the port, which 
supports the sustainability concept. The World Port Sustainability Programme (WPSP) is a 
global initiative aimed at promoting sustainability in ports. It focuses on reducing emissions and 
pollution by implementing energy-saving measures like cold ironing, which supplies ships with 
clean energy sources. The WPSP goals include reducing pollutants, promoting good health and 
wellbeing, and promoting economic growth. Ports like Hamburg, Helsinki, and Genoa are 
implementing these projects, achieving various goals in climate and energy. Hamburg's off-
shore power supply project aims to reduce pollutants by 383 t, while Genoa's project aims to 
achieve six goals. Helsinki's port aims to become 100% carbon neutral by 2035, reducing CO2 
emissions in the entire harbour area. These projects contribute to the achievement of 
international climate goals and contribute to the green port concept. The research case study 
aims to achieve these goals following WPSP through port facility layout management. 
 
In 2016, Juanrehinzadeh et al., [4] worked on optimizing renewable energy sources and storage 
systems to meet load demands and lessen reliance on fossil fuels. In this case, wind turbines, 
PV, micro turbines, batteries, and fuel cells are the optimal size for the city demands in Nain, 
Iran. The main reason they chose the optimal system was cost, without taking into account any 
other aspect. In 2017, Lata-García et al., [5] worked on two scaling approaches for a 
standalone hybrid generation system that are being investigated using fundamental equations, 
Simulink design, and a homer optimizer. In order to construct two systems, the best systems 
include hydrokinetic, PV, diesel generator, battery, and ac load. In 2018, Ahamad et al., [6] use 
a grid-connected MG encompassing PV, wind, battery, ac load, grid, and power converter as 
the ideal energy planning system for Copenhagen seaport, according to a case study 
conducted in Copenhagen, Denmark. According to this professional, the prevailing tendency 
was financial and environmental aspects, and none of the prior studies concentrated on the 
relevance of site layout and facility management in all aspects. 
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Facility management plays a crucial role in various business sectors, including construction and 
facilities. Green ports are increasingly being considered as a sustainable solution to 
environmental pollution. The construction of these ports involves the use of renewable energy 
sources like solar and wind energy. The management of these facilities is essential for 
maintaining the health of residents and the environment. The port layout should consider the 
space and cost of the port while considering the minimum space and maximum energy required 
for the operation of these facilities. Homer software is being utilized by the National Renewable 
Energy Laboratory of the US Department of Energy to convert idle ports into renewable energy 
plants. The National Renewable Energy Laboratory developed the software., which offers 
advanced modelling and optimization for microgrid systems. The research aims to convert 
existing ports to green ones by optimizing port construction facilities with minimal cost, area, 
and gas emissions. 
 
3. METHODOLOGY 
 
3.1 Describe the study area and its location. 
The study takes place in a port in the Mediterranean. The Mediterranean region has a good 
climate, especially from the east to the south, where wind and sun are plentiful most days of the 
year, making it appropriate for the production of renewable energy. Due to ships and other 
operations inside the port, this location produces a lot of hazardous gas emissions that create 
pollution and considerably contribute to global warming because of its strategic importance in 
marine transit and huge role in worldwide trade. 
 
3.2 overview of study models. 
The proposed study model's flow is shown in Fig. 1 in order to accomplish the study's objective. 
Three phases make up the study model: Stage 1: Utilize the Homer software to optimize energy 
production scenarios for 1000 kwh utilizing only renewable energy sources; Stage 2: Calculate 
the area needed for each hybrid renewable energy scenario; and Stage 3: Use statistical 
methods through SPSS software to compare all the outputs of cost, area, and carbon emissions 
in order to select the optimal site layout for the research region that achieves minimum cost, 
area, and carbon emissions. 

 
Figure 1: Flowchart showing the steps of the suggested study model. 
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3.3 Resources evaluation and load profile. 
 
In this study's simulation, the load profile is depicted in Figure 2. This research is designed to 
produce a fixed amount of energy, so the load used is a uniform load with a scaled annual 
average of 1000 kwh. All of the meteorological information utilized in this simulation, including 
statistics on temperature, wind resources, and global horizontal irradiance (GHI), is from the 
NASA Worldwide Energy Resources Prediction (POWER) Database. Figures 3 (a), (b), (c), and 
(d) show the daily radiation readings. Most of the year is sunny with a long daylight period, 
especially in June and July. The annual average temperature of the study region is 21 C, and the 
annual average of radiation and clearness is 5.87 kwh/m2/day. the monthly average wind 
speed, which increases in January and February. The scaled annual average wind speed is 5.84 
m/s. 
 
 

 
Figure 2: Load profile for the city (a) hourly AC load, (b) average for each month.  

 

 
Figure 3: a) Average monthly daily clearance index and radiation, b) Average monthly daily temperature, c) 

Average monthly wind speed, d) wind speed profile 



 
The International Maritime Transport and Logistics (MARLOG 13) - ISSN 2974-3141        
http://dx.doi.org/10.21622/MARLOG.2024.13.1.67 
Towards Smart Green Blue Infrastructure  

365  

3.4 HOMER optimization and simulation. 
Based on a reliable algorithm, the Hybrid Optimization of Multiple Energy Resources (HOMER) 
program supports the design of hybrid renewable energy systems for distributed, standalone, 
and distant generation and evaluates their techno-economic feasibility (Odoi-Yorke et 
al.,2022) [7]. By identifying the optimal equipment size and configuration, a simulation-based 
program known as HOMER is utilized to maximize the net present cost (NPC) of any integrated 
system was also conducted by Anida et al., [8]. Equation (1) is used by the HOMER software to 
ascertain a PV array's output power. 
 

 
 
Where PV is the component of the system and YPV is the rated capacity of the PV array in 
kWh. The solar irradiation is expressed as GT (W/m2), the irradiation under standard testing 
circumstances is expressed as GT, ST C (W/m2), the coefficient of temperature is expressed 
as p (%) / ◦C, the cell temperature is expressed as Tc (◦C), and the PV cell temperature at 
standard conditions is expressed as Tc, ST C (◦C) was also conducted by Elnajjar et al., [9]. 
 
HOMER uses a three-step process to determine the wind turbine's power output at each time 
step. Initially, HOMER measures the wind speed at the wind turbine hub height. The amount of 
electricity the wind turbine generates at that wind speed and standard air density is then 
calculated. Equations then illustrate how HOMER alters the power output value according to the 
real air density. (2) as well as (3): 
 

 
In this case, Zhub and Zanem represent the height of the anemometer and the wind turbine hub, 
respectively, in meters, Z0 represents the surface roughness; and Uanem is the average wind 
velocity as determined by the station anemometer in meters per second. 
 

 
In this case, ρ represents the real air density (kg/m3). The power output of a wind turbine at 
standard temperature and pressure (kWh) (1.225 kg/m3) is denoted by PWTG and STP, 
respectively. 
The maximum power that the storage bank can discharge is calculated by HOMER. When 
assessing whether the storage component is capable of supporting the load independently, it 
takes into account the "maximum discharge power." Equation (4) gives the maximum power 
that the storage bank can release over a given period of time: 
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In this case, Qmax represents the total capacity [kWh] of the storage bank, c denotes the 
storage capacity ratio, t is the duration of the time step [h], k is the storage rate constant [h-1], 
and Q1 is the amount of power (in kWh) that was available in the storage component at the start 
of the time step. 
 
HOMER calculates the maximum amount of power that the storage bank is capable of storing. It 
uses the maximum charge power provided by Equation (5) to determine things like whether the 
storage bank can take in all of the excess renewable energy available or how much extra power 
a cycle charging generator should output: 
 

 
 
 

Table 1. Hybrid renewable energy scenarios 
 

 

scenario (s) hybrid renewable energy system 

s1 PV/converter/grid 

s2 PV/converter/battery 

s3 wind/converter/battery 

s4 wind/grid 

s5 50 % PV/50 % wind/battery/converter 

s6 50 % PV/50 % wind/grid/converter 

s7 25 % PV/ 75 % wind/battery/converter 

s8 25 % PV/ 75 % wind/grid/converter 

s9 75 % PV/ 25 % wind/battery/converter 

s10 75 % PV/ 25 % wind/grid/converter 
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Table 2. Essential information for HOMER simulation and optimization summarized also conducted by Odoi - 
Yorke et al., [7]. 

 

Component Input parameters ` 

 
 
 
 
 
 
PV module 

Rated capacity Footprint 
Capacity search space Temperature 
effect on power Operating temperature 
Module efficiency 
Derating factor Capital cost Replacement 
cost 
Operation and maintenance cost Life time 

 
1 kw 
1.627 m2 
1 – 500 kw 
-0.42 %/◦c 25◦ 
17.8% 
80% 
2540 USD/ kW 
0 USD/ kW 
10 USD/ kW/yr. 
30 years 

 
 
 
 
Wind Turbine 

Rated capacity Rotor diameter 
Capacity search space Cut in speed 
Cut out speed Life time Capital cost 
Replacement cost 
Operation and maintenance cost Life time 

3.3 kw 
4.65 m 
1-2 
3 m/s 
20 m/s 
20 years 
5000 USD 
5000 USD 
90 USD/year 

 
 
Converter 

Inverter and rectifier efficiency Capacity 
search space 
Lifetime Capital cost 
Replacement cost 
Operation and maintenance cost 

95 % 
0-2000 kw 
15 years 
300 USD/ kW 
300 USD/ kW 
5 USD/year 

 
 
 
 
Battery 

Nominal voltage Nominal capacity Capacity 
ratio Roundtrip efficiency Search space 
Lifetime 
Minimum state of charge Capital cost 
Replacement cost 
Operation and maintenance cost 

12 V 
1 kWh 
0.403 
80% 
1-2000 
10 years 
40% 
110 USD/ kW 
110 USD/ kW 
10 USD/ kW 

 
Economics 

Discount rate Expected inflation Project 
lifetime 

16.75 % 
25.80 % 
20  ears 



 
The International Maritime Transport and Logistics (MARLOG 13) - ISSN 2974-3141        
http://dx.doi.org/10.21622/MARLOG.2024.13.1.67 
Towards Smart Green Blue Infrastructure  

368  

3.5 area calculations. 
 
3.5.1 PV. 
In each scenario, the research uses different amounts of PV units, but they are the same type 
from the same manufacturer with the same specification. From this specification, the footprint 
is measured in m2, which means the area of land needed to produce 1 kwh. 
 
3.5.2 Wind turbines. 
In each scenario, the research uses different amounts of wind turbine units, but they are the 
same type from the same manufacturer with the same specification. From this specification, the 
rotor diameter (m) is used to calculate the area of a single wind turbine. This research arrays the 
wind turbines in each scenario. The distance between wind turbines is defined as 10 times the 
diameter along the wind direction and 3 times the diameter perpendicular to it, it was also 
conducted by Wu et al.,[10] and Bakeer et al.,[11]. 
 
 
4. RESULTS AND DISCUSSIONS. 
 
The hybrid renewable energy systems' sizes were determined using the HOMER modelling 
program, which can handle the electrical load that was identified in this study, which is 1000 
kwh. After that, the research calculates the area of each scenario, and then the research lists all 
the results to recognize the optimal scenario, which includes the lowest cost, minimum 
emissions, and area. 
 
4.1 Economic results from Homer 
 
The HOMER modelling program was used to calculate the sizes of the hybrid renewable energy 
systems using 10 scenarios with various components. Fig. 4 summarizes the total net present 
cost (NPC) results of the hybrid renewable energy scenarios and shows that the minimum total 
NPC of scenario number 4 (S4), which represents 1%, as it contains grid in its hybrid renewable 
energy system, is lower than the minimum total NPC of scenario number 2 (S2), which 
represents 7.5%, of those that contain batteries in their hybrid renewable energy system. And 
from this approach, this research can also look at Fig. 5: this research will find that the cost of 
energy refers to the same result as the previous figure, which refers to scenario number 4 (S4), 
Scenario number 2 (S2), representing 9%, has the lowest energy cost ($/kwh) when utilizing 
batteries, while scenario number 1, representing 0.1%, has the lowest energy cost ($/kwh) 
while using the grid. 
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Figure 4 : chart of the total net present cost in the 10 scenarios 
 
 

 
Figure 5 : chart of the cost of energy in the 10 scenarios 
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4.2 Environmental results from Homer 
 
In this research, all scenarios use renewable energy sources as the region of the study has 
good weather most of the year, which gives the chance to use PV and wind turbines, which are 
the optimum solutions for carbon dioxide emissions, but in each scenario, the study uses a grid 
or battery system, which makes a difference in carbon emission percentage. Figure 6 depicts 
the annual carbon dioxide emissions for each scenario. Renewable energy scenarios that use 
batteries record zero emissions, but scenarios that use grids cause carbon dioxide emissions. 
In the shown figure, scenario no. 1 (S1) causes the minimum emissions to be 16% per year. The 
recent climatic conditions and the occurrence of many natural disasters around the world 
make the environment the first priority and of utmost importance for reducing carbon 
emissions. 
 

Figure 6 : chart of CO2 emitted in the 10 scenarios 
 

4.3 Area results 
One of the aims of this study is to obtain the optimum facility layout, taking into consideration 
the area of each scenario as one of the criteria for identifying the optimal renewable energy 
system that can be installed in the study region. Fig. 7 shows the slight difference between S1 
and S2 in the area used to implement these systems; therefore, in comparison to the worst 
case, they both save about 90%. So this research will consider these two systems as needing 
the minimum area. 
 
 

 
Figure 7 : chart of area in the 10 scenarios 

5. CONCLUSIONS 
 
The aim of this research is to convert an existing port to a green port through energy savings 
using solar and wind energy using Homer software to obtain an optimal port construction facility 
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layout with minimum cost, area, and greenhouse gas emissions. This study takes place in the 
Mediterranean region, and the methodology of this study applies the concept of construction 
facility layout management through three stages: stage no. 1: utilizing the Homer software to 
optimize energy production scenarios for 1000 kwh using only renewable energy sources; 
stage no. 2: calculating the area needed for each scenario; and stage no. 3: comparing all 
outputs of cost, area, and carbon emissions. The research found that out of 10 hybrid 
renewable energy systems, each system produces 1000 kwh. The results of this study include 
cost, area, and carbon emissions. The results of the cost analysis show that scenarios no. 4 and 
no. 2 offer the most economical net present costs (NPC) and energy costs. The area calculation 
of each scenario shows that scenarios no. 1 and no. 2 differ slightly from one another. All the 
scenarios that use batteries have zero carbon emissions. And after the study showed these 
results, it proved that the area, when exploited appropriately and compatible with the climatic 
conditions of the region, will provide the energy needed with the minimum area, and by giving 
priority to the environment, the research found the optimal scenario is No. 2, which provides 
the minimum cost of energy, which saves 70% more than the other scenarios and also saves 
around 85% of the area required by its alternatives. This scenario depends on solar energy and 
batteries and requires the minimum area. The research shows that the relationship between area 
and energy production can be inversely proportional in the case of optimal construction facility 
site layout management. 
 
6. REFERENCES 

 
[1] Montwiłł, Andrzej. "Powiązania sfer administracyjno-zarządczej i eksploatacyjnousługowej w 
polskich portach morskich. Analiza stanu. Rozwiązania modelowe." Logistyka 5 (2011). 
[2] Żukowska, Sandra. "Concept of green ports. Case study of the seaport in Gdynia." Prace 
Komisji Geografii Komunikacji PTG 23, no. 3 (2020): 61-68. 
[3] Klopott, Magdalena. "Restructuring of environmental management in Baltic ports: case of Poland." 
Maritime Policy & Management 40, no. 5 (2013): 439-450. 
[4] juanrehinzadeh, Hossein, Majid Moazzami, S. Hamid Fathi, and Gevork B. Gharehpetian. "Optimal 
sizing and energy management of a grid-connected microgrid using HOMER software." In 2016 Smart 
Grids Conference (SGC), pp. 1-6. IEEE, 2016. 
[5] Lata-García, Juan, Christopher Reyes-Lopez, Francisco Jurado, Luis M. Fernández-Ramírez, and 
Higinio Sanchez. "Sizing optimization of a small hydro/photovoltaic hybrid system for electricity 
generation in Santay Island, Ecuador by two methods." In 2017 CHILEAN Conference on Electrical, 
Electronics Engineering, Information and Communication Technologies (CHILECON), pp. 1-6. IEEE, 2017. 
[6] Ahamad, Nor Baizura, Muzaidi Othman, Juan C. Vasquez, Josep M. Guerrero, and Chun-Lien Su. 
"Optimal sizing and performance evaluation of a renewable energy based microgrid in future seaports." In 
2018 IEEE international conference on industrial technology (ICIT), pp. 1043-1048. IEEE, 2018. 
[7] Odoi-Yorke, Flavio, Justice John Owusu, and Lawrence Atepor. "Composite decision-making 
algorithms for optimisation of hybrid renewable energy systems: Port of Takoradi as a case study." 
Energy Reports 8 (2022): 2131-2150. 
[8] Anida, Anida, Najmi Hidayati, Maryanti Maryanti, Niswah Nur Najihah, Muhammad As' ad, Muhammad 
Ari Hidayat, and Fithriana Syarqawie. "Meningkatkan Pendidikan Pipitak Jaya." Jalujur: Jurnal Pengabdian 
Masyarakat 1, no. 2 (2022): 69-76. 



 
The International Maritime Transport and Logistics (MARLOG 13) - ISSN 2974-3141        
http://dx.doi.org/10.21622/MARLOG.2024.13.1.67 
Towards Smart Green Blue Infrastructure  

372  

[9] Elnajjar, Hisham M., Ahmed S. Shehata, AH Abdelbaky Elbatran, and M. F. Shehadeh. "Experimental 
and techno-economic feasibility analysis of renewable energy technologies for Jabel Ali Port in UAE." 
Energy Reports 7 (2021): 116-136. 
[10] Wu, Shuyi, Jianmeng Xu, Leiyan Zou, Shulu Luo, Run Yao, Bingna Zheng, Guobin Liang, Dingcai Wu, 
and Yan Li. "Long-lasting renewable antibacterial porous polymeric coatings enable titanium biomaterials 
to prevent and treat peri-implant infection." Nature Communications 12, no. 1 (2021): 3303. 
[11] Bakeer, Mahmoud, Gaber Magdy, Abualkasim Bakeer, and Mohamed M. Aly. "Resilient virtual 
synchronous generator approach using DC-link capacitor energy for frequency support of 
interconnected renewable power systems." Journal of Energy Storage 65 (2023): 107230. 
[12] Durdyev, Serdar, Mojtaba Ashour, Scott Connelly, and Amir Mahdiyar. "Barriers to the 
implementation of Building Information Modelling (BIM) for facility management." Journal of Building 
Engineering 46 (2022): 103736. 
[13] Temeljotov Salaj, Alenka, and Carmel Margaret Lindkvist. "Urban facility management." Facilities 
39, no. 7/8 (2021): 525-537. 
[14] Maliene, V., D. Baldry, and K. Alexander. "FM in the new European dimension." In 5th International 
Postgraduate Research Conference in the Built and Human Environment, pp. 984-992. 2005. 
[15] Potkany, Marek, Milota Vetrakova, and Martina Babiakova. "Facility management and its 
importance in the analysis of building life cycle." Procedia Economics and Finance 26 (2015): 202-208. 
[16] Yassin, Azlina Mohd, and Muhammad Najib Razali. "FACILITIES MANAGEMENT PRACTICE IN 
CONSTRUCTION MANAGEMENT." 
[17] Abdullah, Saiful Asmawi, Noralfishah Sulaiman, Aryani Ahmad Latiffi, and David Baldry. "Integration 
of facilities management (FM) practices with building information modeling (BIM)." (2013). 
[18] Durdyev, Serdar, Mojtaba Ashour, Scott Connelly, and Amir Mahdiyar. "Barriers to the 
implementation of Building Information Modelling (BIM) for facility management." Journal of Building 
Engineering 46 (2022): 103736. 
[19] Lu, Hanyu, and Lufei Huang. "Optimization of shore power deployment in green ports considering 
government subsidies." Sustainability 13, no. 4 (2021): 1640. 
[20] Azis, Ade Asmi Abdul, Aftab Hameed Memon, Ismail Abdul Rahman, Sasitharan Nagapan, and Qadir 
Bux Alias Imran Latif. "Challenges faced by construction industry in accomplishing sustainablity goals." 
In 2012 IEEE Symposium on Business, Engineering and Industrial Applications, pp. 630-634. IEEE, 2012. 
[21] Ibrahim, I. M., A. S. Shehata, A. I. Shehata, and A. Mohamed. "Performance analysis of 10MWp 
grid- connected photovoltaic system in the Mediterranean climate using PVsyst software." International 
Journal of Smart Grid and Clean Energy (2021): 286-291. 
[22] https://sustainableworldports.org 
[23] https://sustainableworldports.org/project/port-of-genoa-onshore-power-supply-to-  vessels/ 
[24] https://sustainableworldports.org/project/port-of-helsinki-carbon-neutral-port-2035 
[25] https://sustainableworldports.org/project/port-of-hamburg-onshore-power-supply 
[26] ENVIRONMENTAL COST-BENEFIT ANALYSIS OF COLD IRONING SYSTEMS IN GREEN 
CONTAINER PORTS FOR 2020-2030: A CASE STUDY IN TURKEY Proceedings of the 2nd 
International Congress on Ship and Marine Technology. Ed.: Alkan A.D., Ölmez H. and Demirel Y.D.16- 18 
September 2021, Y ld z Teknik Üniversitesi, stanbul. e-ISBN: 978-605-01-0713-5 
[27] Oulis Rousis, Anastasios, Dimitrios Tzelepis, Ioannis Konstantelos, Campbell Booth, and Goran 
Strbac. "Design of a hybrid AC/DC microgrid using Homer Pro: Case study on an islanded residential 
application." Inventions 3, no. 3 (2018): 55. 
[28] Oulis Rousis, Anastasios, Dimitrios Tzelepis, Ioannis Konstantelos, Campbell Booth, and Goran 
Strbac. "Design of a hybrid AC/DC microgrid using Homer Pro: Case study on an islanded residential 
application." Inventions 3, no. 3 (2018): 55. 
[29] Babatunde, Olubayo M., Josiah L. Munda, and Yskandar Hamam. "Selection of a hybrid renewable 
energy systems for a low-income household." Sustainability 11, no. 16 (2019): 4282. 



 
The International Maritime Transport and Logistics (MARLOG 13) - ISSN 2974-3141        
http://dx.doi.org/10.21622/MARLOG.2024.13.1.67 
Towards Smart Green Blue Infrastructure  

373  

[30] Ukoba, Michael O., Ogheneruona E. Diemuodeke, Mohammed Alghassab, Henry I. Njoku, 
Muhammad Imran, and Zafar A. Khan. "Composite multi-criteria decision analysis for optimization of hybrid 
renewable energy systems for geopolitical zones in Nigeria." Sustainability 12, no. 14 (2020): 5732. 
[31] Hassan, Khaled A., Elbadr O. Elgendi, Ahmed S. Shehata, and Mohamed I. Elmasry. "Energy saving 
and environment protection solution for the submarine pipelines based on deep learning technology." 
Energy Reports 8 (2022): 1261-1274. 
[32] Ye, B., Zhou, M., Yan, D. and Li, Y., 2020. Multi-objective decision-making for hybrid renewable 
energy systems for cities: a case study of Xiongan New District in China. Energies, 13(23), p.6223. 
[33]  Rezk, Hegazy, Irik Z. Mukhametzyanov, Mujahed Al-Dhaifallah, and Hamdy A. Ziedan. "Optimal 
selection of hybrid renewable energy system using multi-criteria decision-making algorithms." CMC- 
Computers Materials & Continua 68 (2021): 2001-2027. 
[34] Mahmoud, Fayza S., Ahmed A. Zaki Diab, Ziad M. Ali, Abou-Hashema M. El-Sayed, Thamer 
Alquthami, Mahrous Ahmed, and Husam A. Ramadan. "Optimal sizing of smart hybrid renewable energy 
system using different optimization algorithms." Energy Reports 8 (2022): 4935-4956. 
 


