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Abstract 

The use of wind energy worldwide has overgrown in recent years to reduce greenhouse gas emissions. Wind power is 
free, but the installation and maintenance of wind turbines remain very costly. The size of the installation of the wind 
turbine is not only determined by wind statistics at a given location, but also by turbine infrastructure and mainte‑
nance costs. The payback time of the turbine is dependent on turbine energy costs. This study estimates the wind 
power generation capacity of Northern and Southern Oman and discusses the selection of the most economical, 
efficient and reliable wind turbines in Oman. HOMER Pro Software was used in this paper to evaluate the wind energy 
data in the north and south of Oman and to provide well-informed guidance on the most suitable turbines for the 
power needs of each area. Six different standard wind turbines were measured and compared in terms of the cost of 
energy and performance. The simulation analysis reveals that the DW54 turbine is the best possible turbine to gener‑
ate electricity in northern Oman at $0.119/kW. Due to the difference in the wind regime between the north and the 
south of Oman, the simulation showed that the Hummer H25.0–200 kW turbine is the best option for south Oman 
with power generation at $0.070/kW. The northern wind turbine plant can efficiently contribute to decarbonization 
of the energy sector in Oman, with a potential reduction of CO2 emission approximately 19,000 tons/year in compari‑
son to natural gas and 28,000 tons/year in comparison to diesel. In the Southern Power Plant, carbon emissions are 
reduced by 18,000 and 12,000 tons/year compared to diesel and natural gas.
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Introduction
The rise in global temperature and severe climate change 
worldwide has increased environmental concerns. Now-
adays, more than 90% of the world’s electricity comes 
from fossil fuels (World-Bank 2015), and that energy 
production plays a vital role in global warming. Any 
changes in this field can have a significant impact on the 
environment. Numerous researchers, therefore, have 
attempted to change or alleviate the negative impacts 
of global warming, with much of this effort coming 
from the energy sector (Ghodsi et  al. 2019; Khare et  al. 
2016; Sahu et al. 2018). In comparison to fossil fuels, the 
impact of renewable energy sources on the environment 

is negligible. These sources, for example, have no direct 
CO2 or NOx emissions. From solar panels to wind tur-
bine generators, a wide range of devices can convert 
ambient energy into a more useful form, like electricity 
(Charabi et al. 2019). Among these devices, wind turbines 
are some of the most popular and accessible methods 
of converting ambient energy to electricity (Yang et  al. 
2018). However, wind energy, like most other sources of 
renewable energy, has high capital costs, but during the 
past decade, this trend has changed tremendously. Stat-
ics show that the cost of wind production has dropped 
enormously in recent years, from two million dollars 
per M.W. to one million in the last decade (Moné 2017). 
This achievement has made it possible to see wind power 
plants with increasing frequency in both developed and 
developing countries (Sahu 2018).

As a Middle Eastern, oil-dependent country, Oman has 
started in a new direction on its path of development. 
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The country is trying to change its electricity production 
industry from one that is entirely oil-based to one that 
is more reliant on sustainable “greener” energy sources 
(Abdul-Wahab et al. 2019a; Al-Suleiman et al. 2019). The 
main two options for this plan are solar and wind energy. 
Although Oman’s sunny weather provides a unique 
opportunity for solar energy generation, the country’s 
wind power potential must not be neglected. As of this 
article’s writing, Oman has no industrial wind power sta-
tions, and the country’s wind turbines are mainly used for 
research purposes. However, this situation is changing, 
beginning with developing an understanding of the coun-
try’s wind power potential. An incorrect estimation of 
wind energy needs or the use of low-performance equip-
ment not only reduces the benefits of the project, but also 
might lead to economic disaster (Dolatabadi et al. 2017).

Over the last decade, considerable information on 
wind resource mapping across Oman has been accu-
mulated to stimulate the deployment of wind power 
(Al-Yayai and Charabi 2015; Al-Yahyai et al. 2012, 2013; 
Charabi et  al. 2011; Al Yahyai el al. 2010). Despite the 
availability of wind mapping information, the deploy-
ment of wind energy across Oman is still lagging due to 
the lack of accurate information on turbine energy cost. 
Without access to sound information on the cost of wind 
power technology, it is difficult for decision-makers, if 
not impossible; to evaluate which wind turbine technolo-
gies will most fit their national circumstances. The fast 
growth and cost reductions in the installed wind energy 
technologies mean that even data aged one or 2 years will 
substantially overestimate the cost of power from wind 
energy technologies. There is also a significant amount 
of perceived knowledge about the cost and performance 
of wind power generation technologies that are not accu-
rate or is misleading. Significant knowledge of the cost 
and performance of wind generation technologies is also 
viewed that is not right or misleading. This paper fills a 
significant information gap because there is a lack of pre-
cise, comparable, and the latest data on the costs and per-
formance of wind turbines in Oman.

Studies on the viability and economic potential of wind 
energy have recently spread worldwide.

Kumar and Gaddada (2015) have explored the outputs 
of four statistical methods to evaluate Weibull param-
eters for wind energy applications in four selected sites, 
located in northern Ethiopia. Gaddada and Kodicherla 
(2016) have evaluated wind power capacity and wind 
energy cost estimates for electricity generation systems in 
eight selected locations in Tigray (Ethiopia). Kodicherla 
et  al. (2017) explored the potential of wind energy and 
developed an economic assessment of the water pump-
ing system in various wind power conversion systems. In 
three selected Fiji Island stations, Kodicherla et al. (2018) 

have investigated the potential of wind power-assisted 
wind hydrogen production using different types of tur-
bines. The literature also reflects different foci around 
wind turbines. Many researchers have worked on defin-
ing the shape and structure of wind turbines and their 
effects on aerodynamics (Cai 2019; Nema et  al. 2009; 
Akpinar and Akpinar 2006). Others have tried to improve 
the performance of current turbines by optimizing place-
ment and hub height (Abdul-Wahab et al. 2019b; Elkin-
ton et al. 2008).

Despite these efforts, the stochastic nature of wind 
speed makes wind energy generation difficult for some 
places (Padrón et al. 2019). A deep understanding of the 
specifications of each wind turbine and complete statisti-
cal data on wind velocity in any given location can begin 
to address this problem. These data must be processed 
and matched to a potential turbine to give a realistic and 
feasible answer to the suitability of any given piece of 
wind power equipment. In this paper, HOMER Pro soft-
ware (HOMER Energy L.L.C., Boulder, Colorado, U.S.A.) 
was used to analyze wind data for the north and south 
of Oman and make a well-informed recommendation on 
the most suitable turbines for each region’s power needs. 
HOMER Pro software can combine data associated with 
wind regime, the specifications of wind turbines, and the 
power demands of consumers to estimate the cost of pro-
ducing energy using different generators.

In this study, the researchers tried to estimate the 
potential for wind energy production in Oman’s north 
and south and suggest the feasibility of using wind tur-
bines in the country. To this end, the performance of six 
different popular wind turbines was calculated and com-
pared. By considering the performance and cost of energy 
(C.O.E.), suggestions on the best possible turbines for the 
north and south of Oman are provided.

Study areas
As has been mentioned previously, two locations were 
selected for the wind power plants. The northern site 
was located in Al Batinah North Governorate (24° 42′ 23″ 
N 56° 28′ 48″ E). The southern site was Mirbat, Dhofar 
Governorate (16° 58′ 22″ N 54° 42′ 56″ E) (Fig. 1). Both 
plants are located in rural areas with low populations 
and, therefore, low power demands. Population, power 
consumption per capita and power consumption patterns 
change power demands in an area. Demand also changes 
daily, hourly, and even in the summer and winter. The last 
reported data from Oman show that each Omani annu-
ally consumes around 6550 kWh on average (S.A.O.C 
2017). Based on this information and the population of 
the area, the size of the wind power plant is considered at 
10 MW. This size can cover current electricity consump-
tion and any possible future growth. Even with a highly 
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accurate prediction, real conditions can have unex-
pected variations. In order to consider this variation, the 
monthly 2% day-to-day random variability and 2% time-
to-time step of random variability was considered. Fig-
ure 2 shows the power consumption patterns in Oman’s 
households. As can be seen in the figure, April to Octo-
ber is Oman’s summer season and has high electricity 
demand, while in wintertime, November to March, the 
power demand decreases significantly. The high demand 
for energy by cooling systems in the long summer of 
Oman is the main reason for this trend.

HOMER software
Wind turbine performance analysis
A realistic estimation of power production requires accu-
rate statistical data on wind velocity for an extended 
period, like a year or more, if possible. The accuracy of 
the output results entirely depends on the accuracy of 
this information. Wind velocity is usually measured on 

an hourly basis. Due to the high number of measure-
ments in a calendar year, however, further processing for 
such an extended period would be time-consuming and 
difficult. Therefore, when making calculations based on 
such large data sets, the average wind velocity is usually 
used to reduce the processing load. Although using the 
monthly average seems practical, such a simple average 
can be misleading. For instance, by using a wind velocity 
of 0 m/s for 50% of the time and using a velocity of 6 m/s 
for the rest of the time, the simple average of the wind 
velocity would be 3 m/s.

Considering a wind turbine with a maximum out-
put power of 3  m/s, the output performance would be 
wrongly calculated at 100% all day long. Such a system 
would have 100% output at 50% of the time at best. In 
order to address such miscalculations, in this research, 
the two-parameter Weibull distribution was used (Wang 
et  al. 2018). In this method, both wind velocity and its 
probability over time are considered, and the distribution 

Fig. 1  The location of the wind farms in north and south of Oman
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of the wind velocity is used for the following calculations 
(Moein et al. 2018). The probability density (f ) and cumu-
lative distribution (F) of the wind based on Weibull dis-
tribution are:

where c is the Weibull scale (m/s), and k is the Weibull 
shape factor.

The different wind turbines on the market have very dif-
ferent specifications. Considering and analyzing all of these 
turbines in this paper is not possible. Six of the most popu-
lar turbines on the market were selected and analyzed in 
order to make the article descriptive, rational, and practical. 
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In some countries, other brands and models of turbines 
might be more popular, but the present approach can be 
used in those countries, too. In making this comparison, 
the C.O.E. production for each turbine must be calculated 
and compared carefully. Moreover, the whole system of a 
wind power plant consisting of one or more turbines must 
be able to handle the load demand of consumers with no or 
limited access to the main power line, for such a scenario 
where there is no access to the power grid, the power gen-
eration system has to be equipped with a sufficiently sized 
battery bank or a fossil fuel generator to cover non-windy 
hours or days. In order to simplify the problem and elimi-
nate the calculation of fossil fuel generators, the system 
under consideration was conceptualized as having up to a 
10% deficiency in a limited number of days. In real condi-
tions, this amount of energy can be obtained from the main 
power lines (if accessible) or local generators. However, in 
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this article, further calculations based on these generators 
were not considered.

Wind speed calculations represent the first phase of the 
HOMER Pro simulation. The wind velocity was measured 
and recorded every hour for 1 year. The system measured 
wind speed at a 10-m height above the sea level, which is 
the standard height for the measurement. Table  1 shows 
a sample of the measurements from the northern site 
for 1  week. For the calculation of the velocity at a differ-
ent height (based on the height of each wind turbine), the 
measured values must be modified as in Eq. (3):

where VTurbine and V  show the wind velocity at the tur-
bine and standard anemometer height, ZTurbine and Zanm 
are the height of the turbine and the anemometer (m) 
and Z0 is the surface roughness (m). Surface roughness 
characterizes the roughness of the field around the tur-
bine. In this project, based on the local properties of the 
site location, Z0 was considered 0.03 m, which indicates a 

(3)VTurbine
V =

ln
(

ZTurbine
Z0

)

ln
(

Zanm
Z0

) ,

smooth field with some crops and no trees or buildings in 
the surrounding area (Homer-Energy 2016).

By combining the Weibull equation and Eq.  (3), the 
average wind velocity can be written as:

And the output power in a wind turbine can be written 
in the form:

where τ is the time, Cp is the turbine’s nominal capacity, 
and fv is the wind velocity distribution.

The producers also provide the power curve of each 
turbine by testing different wind velocities. The power 
curve shows the real output power of the system in dif-
ferent ranges of wind velocity. Figure 3 shows the power 
curves of the six selected turbines with data extracted 
from the producers’ datasheet for the following turbine 
models: 
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Table 1  The hourly data of wind velocity (m/s) and direction (°) in the northern site for 1 week

Time Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7

V D V D V D V D V D V D V D

1 2.1 271 2.1 286 1.0 250 2.1 306 5.1 315 2.6 256 1.5 218

2 2.6 258 2.1 302 0.5 86 2.1 296 5.1 304 2.6 273 1.5 233

3 2.6 264 2.6 302 1.5 84 1.5 298 5.1 297 3.1 275 1.0 240

4 2.6 263 2.6 300 0.5 90 1.5 309 5.1 300 3.6 283 1.0 265

5 2.6 263 2.1 286 0.5 237 1.0 321 5.1 302 3.6 282 1.0 263

6 3.1 252 2.1 277 0.5 119 1.0 332 5.1 295 4.1 276 1.5 256

7 3.1 265 2.1 269 1.0 96 1.5 316 5.1 292 3.6 268 1.5 259

8 3.1 263 2.1 256 1.5 99 1.5 318 4.1 295 3.6 262 2.1 264

9 1.5 237 0.5 140 2.6 88 2.1 346 2.6 339 1.5 248 0.5 240

10 0.0 0.0 1.5 71 3.1 84 3.6 337 2.6 18 0.0 0.0 0.0 0.0

11 0.5 74 2.1 75 4.1 72 3.6 337 3.1 28 0.5 75 0.5 43

12 1.5 56 3.1 61 4.6 68 3.6 343 3.6 29 1.5 56 2.1 52

13 2.6 63 3.6 59 4.6 71 3.6 345 3.6 28 2.1 61 3.1 61

14 3.1 59 4.1 57 4.6 82 3.6 332 3.1 30 2.6 65 3.6 56

15 3.1 72 4.1 70 4.1 77 3.6 331 3.1 35 3.1 62 3.6 57

16 3.1 84 3.6 84 3.6 90 3.6 330 3.1 38 3.1 72 3.1 65

17 3.1 91 2.6 88 3.1 109 2.6 13 2.6 49 2.6 72 2.6 74

18 2.6 117 2.6 141 3.1 141 2.6 359 1.5 56 1.5 85 2.1 104

19 2.6 174 3.1 162 3.6 157 3.6 307 1.0 217 0.5 148 2.1 161

20 3.1 187 3.1 185 1.5 188 3.6 289 2.1 227 1.5 211 2.6 172

21 2.6 200 2.1 194 2.6 297 3.6 287 3.1 242 3.1 232 2.1 168

22 1.5 192 1.5 215 3.6 319 3.6 289 2.6 240 3.1 236 1.5 172

23 1.0 210 1.0 217 3.1 311 4.1 302 2.1 258 2.6 232 0.5 211

24 1.5 260 1.0 238 2.6 307 4.6 298 2.6 262 1.5 216 0.5 315
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•	 GE 1.5 SLE (GE Power, Schenectady, New York, 
USA).

•	 Enercon E44 (Enercon, Aurich, Germany).
•	 Enercon E53 (Enercon, Aurich, Germany).
•	 FD21-100 (Enercon, Aurich, Germany).
•	 EWT DW54 (Emergya Wind Turbines Pvt. Ltd., 

Amersfoort, The Netherlands);
•	 Hummer H25.0–200 kW (Anhui Hummer Dynamo 

Co., Ltd., Hefei, Anhui, People’s Republic of China).

Economic analysis
In project planning, economic analysis is the most 
critical factor in decision-making. In this study, an 
economic analysis was the only indicator considered 
to show the feasibility of wind projects. Economic fea-
sibility incorporates long-term performance, pointing 
to the best possible option among the wind turbines. 
In order to make an accurate estimation of economic 
feasibility, the total cost of the project must be calcu-
lated, including the capital cost (initial cost of the con-
struction and devices), replacement cost as necessary, 
and maintenance costs. Operation costs should also be 
considered for the whole project. However, due to the 
low cost of operation in wind turbines, the operation 
cost can be considered part of maintenance costs. By 

accurately estimating these costs, the price of power 
generation per kW can be estimated. This price is a 
suitable indicator for choosing the best possible tur-
bine for a wind power plant. In this research, the cost 
of energy (C.O.E.) per kW was the distinguishing fea-
ture considered among the turbines studied. HOMER 
sensitivity and optimization algorithms were used 
to select the best wind turbine (Pahlavan et  al. 2018; 
Vahdatpour et al. 2017). The equations of the method 
of optimal system measuring, which has a mini-
mum amount of total net present cost (N.P.C.), are as 
follows:

where Cann,total, C.R.F. i and Rproj are the total annual cost, 
cost recovery factor, real interest rate and lifetime of the 
project, respectively.

All costs and incomes are evaluated at a constant 
interest rate over the year. The actual interest rate 
resulting from inflation is calculated and the effect of 
the change in interest rate on final N.P.C. is applied to 
purpose of influencing inflation in calculations. The 
cost recovery factor (C.R.F.), which indicates the cost 
recovery over the N years, is calculated as follows:

(6)NPC =
Cann total

CRF
(

i,Rproj
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Software is able to calculate the annual interest rate 
through the following equation:

Also, the cost of per kW of energy during the lifetime 
of the project is obtained by software from the following 
equation:

In the above equation, ELoad served is the real electric 
load in the hybrid system by unit kW/year.

Table 2 shows all costs associated with the selected tur-
bines and which include: 

•	 The Capital cost is the initial purchase price,
•	 The Replacement cost is the cost of replacing the 

generator at the end of its lifetime, the O&M cost 

(7)CRF =
i(1+ i)N

(1+ i)N − 1
.

(8)i =
i′ − ∫

1+ ∫
.

(9)COE =
Cann total

ELoad served
.

is the annual cost of operating and maintaining the 
generator.

No energy battery storage system storage was taken 
into consideration for the current simulation focusing 
on the selection of the best wind turbine, and an annual 
interest rate of 6% was taken into account.

Results and discussion
Comparison between the proposed wind turbines
Implementing big data associated with turbine measure-
ments and specifications is difficult. HOMER Pro helps 
analyze this data and simulate plans for 20  years. The 
results of the simulation for each turbine are presented 
in Table 3.

The main findings from the turbines simulation were as 
follows:

(a)	 G.E. Energy 1.5 SLE This turbine is designed and 
manufactured by G.E. Power, a subsidiary of 
the General Electric Energy Company, and is a 
1500-kW-rated power producer. This model has 
the highest power output among the selected tur-
bines. It has a three-blade rotor with a 77-m diam-
eter and 85-m hub height. The cut-in wind veloc-
ity for this model is 3 m/s, and the cut-off speed 
is 25  m/s. Cut-in and cut-off velocities can have a 
significant impact on the performance of the tur-
bine. A turbine with a lower cut-off speed has the 
advantage of generating power in lower wind speed 
locations, like the north of Oman. The results of 
the simulation show that the C.O.E. for this turbine 
is USD$0.171 for each kW of energy in the north 
and USD$0.089 in the south. This cost contains 
the USD$1.75 million dollar maintenance cost for 

Table 2  Costs associated with selected wind turbines

Turbine Rated 
capacity 
(kW)

Capital 
($/unit 
quantity)

Replacement 
($/unit 
quantity)

O&M ($/year)

GE SLE1.5 1500 3,375,000.00 3,375,000.00 87,500.00

Enercon E44 900 2,337,500.00 2,337,500.00 51,250.00

Enercon E53 800 1,750,000.00 1,750,000.00 51,250.00

FD21-100 100 356,000.00 356,000.00 5625.00

EWT-D54 500 1,000,000.00 1,000,000.00 37,500.00

Hummer 14.88 300,000.00 300,000.00 9300.00

Table 3  The results of the turbines simulation

COE cost of energy, NPC net present cost

Model Location Hub height (m) Quantity Cost/C.O.E. ($) Cost/NPC (m$) Unmet load

1.5 SLE North 85 7 0.171 30.7 73.5

1.5 SLE South 85 7 0.089 30.7 49.5

E44 North 55 11 0.303 32.2 84.3

E44 South 55 11 0.135 32.2 64.7

E53 North 85 13 0.163 30.5 72.5

E53 South 85 13 0.088 30.5 49

FD21-100 North 42 100 0.290 42.1 78.6

FD21-100 South 42 100 0.144 42.1 57

DW54 North 75 20 0.119 28.7 64.5

DW54 South 75 20 0.071 28.7 40

H25.0–200 kW North 40 50 0.132 20.4 77.3

H25.0–200 kW South 40 50 0.070 20.4 57.2
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20 years of operation and a capital cost of USD$3.38 
million.

(b)	 Enercon E44 This turbine, produced in Germany, 
has the second-highest power output of those con-
sidered, with a 900-kW-rated generator, 55-m hub 
height, and 44-m blade size. This Enercon produc-
tion has a minimum cut-off wind velocity of 3 m/s, 
and a 28  m/s maximum cut-off. The HOMER Pro 
results showed that, by considering the capital cost 
of USD$2.34m and a maintenance cost of around 
USD$1 million, the C.O.E. would be USD$0.303 for 
each kW of energy in the north and USD$0.135/kW 
in the south.

(c)	 Enercon E53 This turbine has a 53-m rotor diameter 
and 800 kW power production potential. Due to the 
lower power output, this model has lower capital 
and maintenance costs. Considering all of the costs 
of the turbine, the system would be able to gener-
ate power at USD$0.163/kW and USD$0.088/kW in 
the north and south, respectively.

(d)	 FD21-100 This Enercon model uses GHREPOWER 
production with 100-kW output power. The lower 
output power makes it suitable for smaller wind 
power plants. FD21-100 has a 3–25  m/s range 
of working speed, and its highest possible hub 
height is 42 m. The HOMER Pro software simula-
tion for this turbine showed that the C.O.E. would 
reach up to USD$0.290 per kW in the north and 
USD$0.144  kW in the south. In comparison to 
other turbines, this model has the highest cost of 
power generation for both locations.

(e)	 DW54 This turbine is a 500-kW generator designed 
and produced by Energy Wind Technology (E.W.T.) 
in Amersfoort, The Netherlands. It has a 54-m rotor 
diameter and a working velocity between 3 and 
10  m/s. With a USD$1.2 million capital cost and 
USD$750,000 maintenance cost over 20  years, the 
power generation cost would be USD$0.119/kW. 
This cost is the lowest possible for generating power 
in the north of Oman. However, the simulation 
showed that, due to differences in the wind regime 
in the north and south, this model is not the best 
possible option for the south. Each kW of energy 
produced in the south would cost USD$0.071. 
However, with its C.O.E., this model is the second 
best possible turbine for Oman’s north.

(f )	 Hummer H25.0–200 K.W. This model is a 200-kW-
rated wind turbine produced by the Anhui Hum-
mer Dynamo Company of Hefei, China. In com-
parison to other analyzed turbines, this model has a 
lower cut-in wind velocity by 2.5 m/s and a smaller 
blade size (12 m). The simulation showed that while 
the capital cost of the turbine could be as low as 

USD$300,000, this model’s C.O.E. is not the best for 
all situations. In the north, power production would 
cost USD$0.132/kW. While this price is not the best 
possible option for the north, the results for the 
south are different. The simulation showed that the 
turbine would have the best possible results in the 
south among the selected models, generating power 
at USD$0.070/kW.

Considering the above-mentioned findings, the DW54 
turbine is the best possible turbine for the north of 
Oman. On the other hand, the Hummer H25.0–200 KW 
turbine is the best option for Oman’s south. These models 
can generate electricity at the lowest possible cost. Fig-
ure 4 shows the graph of energy production cost for each 
turbine in the northern and southern sites.

Advantages of provided wind turbines over natural gas 
and diesel generators
The current power plants in Oman mostly use natural gas 
for electricity production. On the other hand, for off-grid 
consumers (some rural regions), the diesel generators 
are the primary source of electricity. It is clear that fossil 
fuel generators emit pollutant gases into the atmosphere 
and have negative impacts on the environment. In short, 
the diesel generator’s gas emission is calculated using the 
same energy production as the best wind turbines. For 
comparison, the unmet electrical load of wind turbines is 
considered (Fig. 5). Table 4 shows the emitted pollutant 
gases over one year of use. As it can be seen in Table 3, 
the wind turbine power plant in the north can stop the 
CO2 emission approximately 19,000 ton/year in com-
parison to natural gas and 28,000 ton/year in compari-
son to diesel. In the southern power plant, the reduced 
gas emission in comparison to diesel and natural gas are 
18,000 and 12,000 ton/year, respectively.

Conclusion
In this study, the feasibility of using wind energy as a 
source of power production was calculated by collecting 
and analyzing hourly data on wind regimes over a 1-year 
period. HOMER Pro software was used to calculate the 
C.O.E. production of six different wind turbines, in order 
to select the most suitable wind turbine for two distinct 
locations in the north and south of Oman. The study’s 
main findings can be summarized as follows:

•	 DW54 turbine produced by Energy Wind Technol-
ogy in Amersfoort, The Netherlands, would have the 
best performance for Oman’s northern regions and 
can generate the cheapest possible energy from wind 
at $0.119/kW.
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•	 H25.0–200  kW turbine manufactured by the Anhui 
Hummer Dynamo Company of Hefeit, China, gives 
the best C.O.E. production for the southern regions 
of Oman and the lowest possible wind energy can be 
produced at $0.70/KW.

•	 The difference of the wind regime between the 
northern and southern parts of Oman and the power 
curves of the turbines are the main reasons for the 
selection of two different wind turbines form differ-
ent manufacturers.

•	 The northern wind turbine plant is estimated to 
decrease CO2 emissions by around 19,000 tons per 
year, compared to natural gas, while diesel emissions 
by around by 28,000 tons per year.

•	 The southern wind turbines have a potential carbon 
emission reduction of about 18,000 and 12,000 tons 
per year compared to diesel and natural gas.

The application of the turbine selection using the 
HOMER Model described in this paper determined that 
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the H25.0–200  kW turbine selected for the southern 
parts of Oman has a C.O.E. that is 58.8% lower than the 
DW54 turbine that was selected for the northern parts 
of the country. The application of the method followed 
in this research by developers during the planning stage 
could significantly improve the financial performance 
of their investment. Similarly, such techniques could be 
added to tools such as WAsP to improve decision-mak-
ing during the initial planning stage.
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