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The strategic choice of where to locate a hydropower
plant affects both the facility’s financial performance and the long-term sustainable
growth of the surrounding area. This study aims to evaluate the accurate location
planning of power plant establishment for electricity production in western Mazandaran.

The Analytical Hierarchy Process is used to assess feasibility, identify the
optimal location, and determine the most suitable type of green energy plant. Cost
analysis is also conducted to identify the location minimizing energy consumption and
associated risks. Finally, recommendations for the most suitable location are presented.
Based on this, 6 cities located in the west of Mazandaran province have been selected
as case studies. The research was conducted between 2020 and 2023. This research
involved preparing a topographic map and using software to determine green locations
for electricity production in western Mazandaran, based on a 15-year return period.
A comparison is made between the electricity generation system from green energy
and the electricity generation system from fossil sources. This comparison examines net
production cost, sensitivity analysis, and environmental pollution for both green and
fossil fuel systems. The feasibility and effectiveness of a green energy system are then
evaluated based on geographical conditions and year-round electricity consumption
profiles. Finally, using the Analytical Hierarchy Process hierarchical analysis results, we
identify the most optimal location for equipment installation, considering economic
efficiency, geographical conditions, and year-round electricity consumption.

The findings reveal that downstream areas with a low slope are best suited
for green and sustainable energy production due to their hydrological characteristics and
potential for a sustainable supply chain. While eastern regions have high hydropower
potential, construction costs are also high. The total cost for a green and sustainable
power plant is 2.2 billion Tomans, while sustainable and uneconomical options cost
14 billion Tomans and 24.3 billion Tomans, respectively. Finally, to propose optimal
locations for green and sustainable power plants, three precise coordinates for points A,
B, and C have been identified.

This study identifies 40 potential locations for green and sustainable
power plants, with additional locations identified for sustainable and non-economic
options. Cost and time comparisons show significant advantages for green and
sustainable plants. Three specific locations (A, B, and C) with precise coordinates are
recommended for further development. This research concluded that eastern areas
in the west of Mazandaran, particularly near rivers, are generally well-suited for
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Based on scientific predictions, energy
consumption and production are expected to
increase rapidly in the future (Amani et al., 2021;
Amani and Rezashoroush, 2020). The high use of
electric air conditioners and coolers contributes to
rising temperatures. This, in turn, led to intermittent
power cuts for Iranian residents in the first half of the
year, causing significant discomfort. On the other
hand, the ever-increasing number of consumers due
to the continuous construction of towns, private
villas, apartments, and large buildings in the west of
Mazandaran exacerbates this problem every year. The
rate of government-funded power plant development
simply cannot keep pace with the rapid growth of
private constructions (Amani, 2024; Rao et al., 2023).
In the meantime, due to a lack of government budget
allocation for developing the transmission network,
the electricity company assigns the cost of preparing
and implementing transformers, switchboards, and
polestothe owners of these constructions in exchange
for electricity concessions. These items are then paid
for by the owners of the electricity company, just like
any other consumer. While renewable energy offers
very low operating costs compared to non-renewable
fuels, its initial investment costs are significantly
higher. In most cases, further studies are needed to
optimize and reduce these upfront costs (Tahami et
al., 2016). Despite the obvious benefits and merits of
renewable energy sources, their adoption has been
slower due to the abundance and cheapness of fossil
fuels. However, as mentioned, fossil fuels pose two
significant challenges: they are a finite resource, and
their use causes environmental pollution (Amani and
Kiaee, 2020). Therefore, it’s crucial to find solutions
that minimize the costs of installing, commissioning,
and operating renewable energy equipment while
maximizing energy production. This optimization
can be achieved by collecting and analyzing
meteorological data specific to the equipment
deployment location within a building site or town
(Papp et al., 2018). By doing this, we can ensure
efficient electricity generation using renewable
energy sources (Sasse and Trutnevyte, 2019; Singh
et al., 2024). This research compares the feasibility
and optimal locations for green energy sources for
electricity production in the west of Mazandaran
(Fig. 1). Net production cost, sensitivity analysis,
and environmental pollution are each analyzed in
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this comparison. The feasibility and effectiveness
of the proposed green energy system are then
evaluated by considering geographical conditions
and electricity consumption profiles. Overall, we will
examine the technical and economic feasibility and
optimal location for a viable green energy system.
A review of domestic and foreign studies on power
plant development reveals a focus primarily on the
economic and technical aspects of constructing and
locating energy plants, particularly in northern Iran,
which has high renewable energy potential. Notably,
these studies haven’t addressed the integration
of renewable energy sources. Table 1 shows the
closest research conducted in the study area. All
valid research in the field of feasibility for building
hydroelectric power plants in the northern regions
of Iran and other regions of Iran and the world are
reviewed in Table 1. The most important new gap in
these studies is related to the lack of investigation
into the optimal location considering the feasibility
of power plant construction based on time-cost
variables, the absence of evaluation and feasibility
assessment of locations using topographic maps of
the region, and the failure to choose the best location
in terms of construction duration and total cost while
considering sustainable development. The aim of the
current study is a distinct innovation by addressing
the feasibility and optimal location of renewable
energy, along with an economic comparison to non-
renewable options. This study was carried out in the
West of Mazandaran, Iran in 2020-2023.

This research employs a descriptive-analytical
approach to determine suitable locations based
on green energy parameters. Meteorological data
from stations in western Mazandaran will be used
to analyze relevant variables. As a case study, the
research focuses on six cities in the region: Noor,
Nowshehr, Chalous, Abbas Abad, Tonekabon, and
Ramsar. Ultimately, the study seeks to identify the
most suitable location for a clean energy power
plant in the west of Mazandaran. The western region
of Mazandaran, with its geographical location,
weather conditions, and numerous rivers, possesses
suitable water potential for electricity generation
through hydroelectric power plants. Due to the
Alborz mountain range and the Mazandaran Sea,
the western part of Mazandaran Province features



Table 1: Research literature related to the research topic

Site Financial
References Objective and Methods location Techincal
analysis analysis
Climate change is likely to significantly affect hydropower generation in the future. It was
Khazaei important to assess the impacts of climate change on hydropower plants for their v
etal., (2024) optimal and cost-effective design. This article proposed a modeling framework for
assessing climate change impacts on a potential hydropower plant in Iran.
Carere et al. The paper examined the technical and economic feasibility of a fully renewable power
(2022) ’ system. By employing a proposed model and analyzing various scenarios, the study v
provided insights into the system's operational feasibility.
To meet its goal of generating 6,000 megawatts of electricity from small and micro
Malhan and hydropower projects by 2022, the Indian government introduced the Small Hydro Power v
Mittal (2021) (SHP) scheme. To assess the feasibility of these projects, precise investment cost
estimates were crucial in the initial planning stages.
This study investigates the financial impacts of expanding renewable energies on Iran's
Basrei et al., economic growth. It examines the existing relationship between non-renewable v
(2018) energies, economic growth, and their financial consequences. The analysis employs the
autoregressive models with lags method.
Shayamehr This study conducts an economic analysis of a 10-megawatt solar power plant in the
and Lamard Special Economic Zone using Comfar software. It will evaluate the desirability of v
Mohammadi the guaranteed electricity purchase rate, considering four different scenarios involving
(2018) foreign and domestic investments in the zone.
L(:ztzllpaonudr Th.is study seelfs to evaluate and va.lida.te t.he su-it.ability of Iran's current power plants v
(2018) using observational data and a Multi-Criteria Decision-Making Analysis approach.
Asadiet al., Examining the competitiveness of geothermal electricity compared to conventional v
(2016) methods of electricity production in Iran.
Zema A simple method was proposed to site turbines and choose their power output, evaluate
etal, (2016) costs and incomes, and provide useful indications for Micro Hydro Power (MHP) plant v v
’ design in existing irrigation systems.
Rahi and This paper proposed refurbishment and uprating for existing hydropower plants which
Kumar (2016) had been drawing the attention of hydropower experts for quite some time. In the v
present research work, a case study was undertaken for economic analysis.
The study compared these alternatives based on two years of electricity production,
Bitaretal., considering construction, mechanical and electrical equipment, operation and v
(2015) maintenance, and investment costs. The most cost-effective and technically suitable
option for the mini hydropower plant was determined through this analysis.
Motahary et Economic evaluation of wind power plants with the "equalized cost" method as the most
al, (2014) acceptable economic method to compare different types of electricity generation v
’ .technologies
This study conducts a comprehensive evaluation of the relationships between three key
Leitao (2014) variables: carbon dioxide emissions, renewable energy consumption, and economic v
growth. The analysis will encompass data from several different countries.
B;)/I‘?L(ersln;t Comparing the total cost of renewable and non-renewable power plants. v
Banaei et al., Planning support policies for wind power plants taking into account Iran's economic v
(2013) conditions to provide a suitable support solution for the development of wind power.
Saberietal., Economic evaluation of the use of wind energy using the MIRR method from the v
(2013) perspective of stakeholders and private sector partners.
Ocal and This stufiy investigates the potenFigI IinkAbetween renewable energy cgnsumption famd
Aslan (2013) economic growth in Turkey. Specifically, it focuses on whether economic growth drives 4
increased renewable energy consumption.
A . The feasibility of using wind turbines and their process in comparison with other fossil
Khati Dizabadi . . .
etal, (2013) fuel powgr pIanFs and the' numerical calt':ulatlc.)n of thg different effects of the 4
construction of wind and fossil power plants in their production cost.
Lean and An evaluation of the relationship between energy consumption and economic growth in
Malaysia revealed that fossil fuels play a primary role in the country's long-term v
Smyth (2013) R
economic growth.
This study evaluates the consumption of different energy sources, including both
v

Tuguu (2013)

renewable and non-renewable options, and its impact on productivity growth in Turkey.
The analysis will consider both long-term and short-term perspectives.
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Table 1: Research literature related to the research topic

Site Financial
References Objective and Methods location Techincal
analysis analysis
Tajziehchi This study ai-njed to quantify .the hidden costs .of eIecFricity generation from large dan75
etal, (2013) on communities and the environment. To achieve this, we analyzed the Alborz Dam in v
’ Iran using the SIMPACTS software.
Jamali This research explored how climate change affected hydropower production in Iran's
etal, (2013) Karkheh River Basin. By simulating different climate scenarios, the study assessed the v
’ potential changes in electricity generation from this major Middle Eastern river.
Pao and Fu Evaluating the relationship between economic growth and consumption of renewable v
(2013) energy in Brazil.
Yildirim et al. This study evaluates how energy consumption in residential, commercial, and industrial v
(2012) buildings relates to the adoption of renewable energy sources.
An economic evaluation of the construction of different wind power plants in the world
Al-Boye et al., . . A ) . v
(2011) mar'ket to be used in the Moaleman region of Semnan province from an economic point
of view.
Menegaki An evaluation of the relationship between economic growth and renewable energy in 27
(2011) European countries from 1997 to 2007 found that renewable energy consumption had a v
limited impact on gross domestic product (GDP) in Europe during that period.
A long-term assessment of energy consumption and economic growth in sub-Saharan
Esso (2010) ) ) R . ) ; v
African countries revealed significant relationships between the variables.
Kovacevic and
Wesseler Comparison of Three Energy Production Methods: A Private Cost Analysis. v
(2010)
Neij (2008) Producti(?n ev.aluation of different energies with statistical technique from the v
perspective of investors.
Hosseini and
Farozbakhsh Economic analysis of the construction of wind power plants. v
(2004)
Roth and Ambs  Comparing 14 different technologies using the equalized cost method, the results v
(2004) showed that adding the cost of external effects increases the freedom of choice.
Investigating the wind power plants installed in Iran from a technical and economic point
" . of view using the calculation of the present value of the price of electricity produced from
Khalji and Safai . L . . v
(2003) wmf:l, heat, and gas power plants, a‘nd considering the sq:lal cost of three important
environmental pollutants, along with the fact that wind power plants are more
affordable than conventional power plants under similar conditions.
EI_K(()ng\é;)t al. Analysis of the useful life of electric power generation using the LCC model in Egypt. v
This study applies the Benchmark growth model to analyze the transition from non-
Tahvonen and renewable to renewable energy sources in Finland across different economic v
Salo (2001) development levels. It explores the rationale behind a hybrid energy system that utilizes
both renewable and non-renewable resources.
rivers with favorable discharge, slopes, and multiple 2020). Based on the location, discharge, and

branches (Enayati et al., 2013). These rivers exhibit
slopes exceeding 30% in mountainous areas above
500 meters in elevation. Mazandaran Province boasts
140 rivers with 60 main streams, predominantly
located in the western region with steeper gradients.
In terms of annual rainfall, this region significantly
surpasses other parts of the country, receiving 1400
mm compared to 700 mm in eastern Mazandaran,
thereby providing ideal conditions for the optimal
location of a hydroelectric power plant (RWCM,
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catchment area of the rivers in western Mazandaran,
the target area for this research was selected. This
region encompasses six main cities, all of which were
included in the study. Data collection employed a
mixed-methods approach, combining library and
field methods. Field data includes interviews with
experts and statistical surveys of experts from the
Renewable Energy and Energy Efficiency Organization
and Regional Water Companies in Iran. Library
resources include topographic maps (slope, rivers,
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Country Name: Iran

Il West of Mazadanaran Province
Case Study
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Fig. 1: Geographical location of the study area in the west of Mazandaran, Iran

The feasibility and
effectiveness of a
green energy
system based on
geographical
conditions

Data Collection

Preparing a
topographic map
and using software
to determine green
locations

land use position, geological classification, maximum
daily precipitation, runoff production of rainfall, and
flood risk) and weather data of the study area. This
research utilized a topographic map and software to
identify potential green energy production sites in the
west of Mazandaran, Iran. The analysis considered
a 15-year return period. Subsequently, the AHP
method was employed to evaluate various power
plant indicators within the region. The steps of the
research are illustrated in Fig. 2.

Additionally, a cost approach was used to

The Analytical
Hierarchy Process
(AHP) for
evaluation
of various power
plant indicators

Identification of
three optimal
locations for power
plant construction
based on time-cost

within the region COTpariouns

Data Analysis

Fig. 2: Research framework

identify the optimal location that minimizes energy
consumption and associated risks. Recommendations
for the most suitable location are presented. Fig. 3
displays information about the mountainous and
plain areas in the west of Mazandaran, along with
rainfall data. Slope basin characteristics and potential
discharge from other areas are crucial data points
for further analysis in this research (Alizadeh, 2015;
Zahedi and Bayati Khatibi, 2020). To assess slope,
vegetation, and land use within the study area,
1:50,000 topographic maps were obtained from the
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geographic organization of Mazandaran province
(Fig. 4).

Fig. 5 illustrates the maximum rainfall for six
studied stations across 5, 10, and 15-year return
periods. The data was recovered and optimized
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using the IDW model with minimal software errors
(Kahruditali, 2014).

Fig. 5 illustrates that maximum annual
precipitation occurs in the northwestern and
northeastern portions of western Mazandaran, while
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Fig. 3: Zoning regulations in mountainous and plain areas: weather conditions and precipitation compared to neighboring cities
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the southern half experiences minimum rainfall.
To calculate runoff in this region, the following
formula is employed, where Q represents runoff
amount, S represents water infiltration amount, and
P represents precipitation amount. All values are
calculated in millimeters (Mahdavi, 2014).

_ (P-25)
P+25

(1)

Fig. 6 confirms the earlier observation of higher
runoff coinciding with the eastern areas of the basin,
which also receive the highest rainfall. Notably, the
maps reveal that the northern upstream areas in
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the eastern part of western Mazandaran belong
to hydrological group D due to specific vegetation
characteristics. This group D classification translates
to the highest runoff generation (Mahdavi, 2014).
The AHP method is employed to assess the
feasibility and identify the optimal location for a power
plant in the west of Mazandaran province, along
with the most suitable type of plant. AHP provides
a robust model for evaluating and ranking various
data sets, making it ideal for selecting the best option
among available choices. This study utilizes data
and information extracted from topographic maps.
All relevant criteria are analyzed, compared, and
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Fig. 5: Map of maximum daily precipitation in western Mazandaran for various return periods
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ranked within a software environment. Following the
weighting of data, the criteria are then classified and
presented to relevant experts for scoring and ranking
potential locations. Experts evaluate the spatial data
using a Likert scale ranging from 0 (lowest impact) to
5 (highest impact). To determine the optimal location,
information layers are calculated based on a specific
formula and compared with each other. This analysis
generates a map highlighting points with the greatest
potential for green and sustainable energy production
(Mahdavi, 2014). Fig. 7 presents a 15-year flood
potential map for three return periods: 5, 10, and
15 years. The map is generated using the previously
mentioned formula. The analysis reveals that flood-
prone areas are concentrated in the eastern region
of western Mazandaran, which coincides with the
areas of the highest slope (Figs. 5 and 6). Additionally,
these regions are dominated by forests, pastures,
specific plains, green hills, and floodplain vegetation.
These characteristics contribute to increased flood

risk. In contrast, the downstream or southern areas
of the western province exhibit the lowest flood
potential according to the map. This aligns with their
classification as hydrological group type A, indicating
minimal runoff.

Optimal and green siting for power plant development
through information layer integration

To locate the production of power plants, it is
necessary to combine the layers of slope, river,
precipitation, production runoff, permeability,
vegetation cover, wind speed, solar energy, and
availability of facilities. Before combining, it is
necessary to determine the weight of each layer.
Table 2 presents a pairwise comparison of the layers
conducted on an hourly scale. The final weight of
each layer is provided in the last column. These
pairwise comparisons were performed by 10 experts
with over 25 years of experience in the field of power
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Fig. 7: Flood risk map and location of layers
Table 2: Pairwise comparison of layers
Criterion Slope River Rain Production Permeabilit Vegetation Wind blow Solar Weight
runoff y energy
Slope 1 1.9 1 1 3 3 3 2 0.1139
River 9 1 7 5 7 5 1.2 1.2 0.5961
Rain 1 1.7 1 1 3 3 1.2 1 0.1174
Production 1 15 13 1 3 3 14 12 0.1083
runoff
Permeability 13 1.7 13 13 1 1 13 14 0.0485
Vegetation 13 15 1.3 13 1 1 13 1.2 0.0541
wind blow 13 2 2 4 3 3 1 13 0.0092
Weight 1.2 2 1 2 4 2 3 1 0.0054
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plants and clean energy production. The comparison
was based on data from Figs. 3 to 7, and utilized the
Likert scale within the Delphi technique.

Since the inconsistency rate of paired comparison
is low at 0.096 (less than 0.1), there is no need to
revise judgments. To combine the layers, we multiply
the weights of each layer and then average them. This
method isillustrated in Fig. 8. The results indicate that
eastern regions are generally suitable for electricity

western regions, particularly the western part of
Mazandaran province, building a power plant would
be less affordable due to high costs (Fig. 8).

The next step is to identify isomorphic points.
Based on 4 types of characteristics of resistance,
ease of carrying materials, low cost, and efficiency,
the points are then combined with the nearest
neighbor algorithm. The theory of experts, based
on geographical data in Fig. 9, determined the

production, especially near rivers. However, in the coefficients specified. Table 3 shows the coefficients
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comparison of features and isomorphic points based
on data of Figs. 8 and 9.

The characteristics of isomorphic points of
category 1 are very high resistance, very low material
requirements, low cost, and high efficiency, making
them ideally suited for high-consumption power
generation plants. Category 2 points exhibit high
resistance, require moderate materials, have a
moderate cost, and offer relatively high efficiency,
making them compatible with sustainable power
generation plants. Finally, category 3 points have
low resistance, very easy material requirements,
very low cost, and high efficiency, aligning well
with green and sustainable power plants. Based on
these comparisons and using the nearest neighbor
algorithm, we have estimated the locations for non-
economic, sustainable, and green & sustainable
power plants (blue, wind, and solar). The results
are shown in Fig. 10. In the northeastern, central-
eastern, and southeastern regions, we identified 40,

30, and 20 points, respectively, suitable for green
& sustainable power plants. Their latitude and
longitude coordinates are listed in Table 4 based on
data from Fig. 10.

Field investigation of proposed locations for the
construction of power plants (hydro, wind, and solar)

In the final stage, we examined the cost and
profitability of each of the three proposed power
plants (hydro, wind, and solar). Based on the results
of the previous section, the most suitable option is
the green and sustainable electricity generation plant
(third category). Considering the region’s hydropower
potential, three experts from the Renewable Energy
and Energy Efficiency Organization estimated the
design, construction, implementation, and operation
costs in billions of Tomans. We will aggregate these
results using averaging in the next stage. The results
are shown in Table 5.

The results show that the total cost for the green

Table 3: Comparison of similar points

Ease of carrying

Number of power plants Resistance . Low cost Performance
materials
Points of the same shape
P 2 5 5 3
(Category 3)
Points of the same shape (Category 2) 4 3 3 4
Points of the same shape
P 5 2 2 4
(Category 1)
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Fig. 10: Determining the points of green and sustainable power plants, sustainable power plants, and non-economic power plants

354



Table 4: Longitude and latitude coordinates of power plants in three green and sustainable, sustainable and non-economic conditions

Green and sustainable power plants Sustainable power plants Non-economic power plants
No. Latitude Longitude No Latitude Longitude No Latitude Longitude
1 36.534919 51.921874 1 36.525974 51.914652 1 36.510695 51.917441
2 36.534772 51.921701 2 36.526112 51.914995 2 36.507384 51.923364
3 36.534528 51.921635 3 36.528078 51.915767 3 36.511902 51.914995
4 36.534095 51.921745 4 36.524043 51.912678 4 - -
5 36.533851 51.921721 5 36.522939 51.911991 5 - -
6 36.533741 51.921686 6 - - 6 - -
7 36.609193 51.561344 7 - - 7 36.583492 51.514158
8 36.608228 51.558984 8 - - 8 36.579081 51.512699
9 36.606988 51.556194 9 - - 9 36.576944 51.508923
10 36.606342 51.556516 10 - - 10 36.573387 51.379635
11 36.605756 51.557396 11 36.602512 51.517549 11 36.569045 51.376374
12 36.604172 51.558490 12 36.599549 51.516991 12 36.564839 51.375215
13 36.614540 51.516924 13 36.597172 51.516690 13 36.560083 51.373627
14 36.613455 51.516157 14 36.594519 51.516433 14 36.556946 51.371009
15 36.612454 51.515406 15 36.590970 51.517291 15 36.736591 50.771148
16 36.611224 51.514394 16 36.620522 51.392905 16 36.730882 50.752437
17 36.610363 51.514158 17 36.617836 51.391103 17 36.731553 50.735443
18 36.609338 51.514351 18 36.615778 51.388829 18 36.798287 50.692009
19 36.643080 51.411134 19 36.612472 51.388615 19 36.796913 50.687932
20 36.640290 51.410447 20 36.611059 51.386984 20 36.792823 50.684799
21 36.639077 51.409900 21 36.767768 50.813816 - - -
22 36.638224 51.409675 22 36.759930 50.815875 - - -
23 36.636761 51.409567 23 36.754566 50.809524 - - -
24 36.633335 51.408998 24 36.749126 50.796254 - - -
25 36.631415 51.408226 25 36.745619 50.786941 - - -
26 36.630425, 51.404600 26 36.815777 50.712694 - - -
27 36.629400 51.403248 27 36.814093 50.709175 - - -
28 36.626899 51.399729 28 36.812650 50.705527 - - -
29 36.833124 50.794589 29 36.810176 50.704240 - - -
30 36.821654 50.798366 30 36.807703 50.702738 - - -
31 36.814371 50.801799 - - - - - -
32 36.806675 50.804546 - - - - - -
33 36.794991 50.808837 - - - - - -
34 36.781793 50.813301 - - - - - -
35 36.843579 50.749387 - - - - - -
36 36.839458 50.745696 - - - - - -
37 36.833481 50.736684 - - - - - -
38 36.828810 50.733079 - - - - - -
39 36.823176 50.727328 - - - - - -
40 36.818882 50.720762 - - - - - -
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Table 5: Costs of design, implementation, and operation of all types of power plants based on billions of Tomans (1 $ = 46000 Tomans)

Design and Construction Implementation Operation Year
Power Plant
Expert  Expert Expert Expert Expert Expert Expert Expert Expert Expert Expert Expert
1 2 3 1 2 3 1 2 3 1 2 3
Green and 1 2 15 1.2 1 13 0.5 0.5 0.4 15 1 1
Sustainable
Sustainable 4.5 4 4 5 4 5 5 6 5 3 2.5 3
Non- 6 5.5 6.5 10 9 9.5 10 8 8.5 3 45 4
economic
Final Results Design and Construction Implementation Operation Year
Green and
1. 1.1 . 1.1
Sustainable > 6 0.4
Sustainable 4.1 4.6 5.3 2.8
Non-economic 6 9.5 8.8 3.8
10 r T T
I Design and Construction
9 [l Implemantation A
[[] operation
S H B vear -
7 4
6 - -
5 - -
4 - -
3 b -
2 - -
l - -
0 | |
Green and Sustainable Sustainable Non-economic

Fig. 11: Cost and time values for power plants

and sustainable power plant is 2.2 billion Tomans,
while the sustainable and non-economic options
cost 14 billion and 24.3 billion Tomans, respectively.
Similarly, the green and sustainable power plant
has a construction time of 1.1 years, compared to
2.8 years and 3.8 years for sustainable and non-
economic options, respectively. Fig. 11 presents a
chart comparing the costs and timelines for these
power plants. The colors represent different stages:
deep blue for design and construction, light blue for
implementation, yellow for operation, and crimson
for the required time (years). The chart shows the
breakdown for green (most sustainable), sustainable,
and non-economic power plants.
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In conclusion, considering the region’s potential
and based on expert opinions, hydropower has
proven to be the most suitable option among hydro,
wind, and solar power plants. Fig. 12 shows the
recommended and optimal locations for hydropower
plants to produce green and sustainable electricity.
These 3 points include their specific geographical
coordinates. Point A is located in the Nour region,
point B in the Nowshahr region, and point C in the
Chalous region.

Based on the analysis done in this study, the
conclusions are as follows:
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Fig. 12: Location coordinates of optimal power plants (green and sustainable) for the field visit

1) Analysis of flood potential maps indicates the
highest risk in eastern areas of western Mazandaran
province;

2) Downstream areas have a low slope (less than
5 degrees) and are classified as hydrological group A
with low runoff. While this can contribute to flooding,
it also makes these areas well-suited for green and
sustainable energy production plants, facilitating a
sustainable supply chain;

3) Eastern regions are generally suitable for
electricity production, especially near rivers. However,
building power plants in the west of Mazandaran is
less affordable due to high costs;

4) Identified Locations: 40 potential locations for
green and sustainable power plants (hydro, wind,
and solar) in the northeastern, central-eastern, and
southeastern regions. An additional 30 sustainable
power plants and 20 non-economic power plants are
in these areas.

5) Cost and Time Comparison:

¢ 2.2 billion tomatoes for green and sustainable
plants.

¢ 14 billion tomatoes for sustainable plants.

e 24.3 billion Tomans for non-economic plants.

Construction timelines are also shorter for green and
sustainable plants (1.1 years) compared to sustainable
(2.8 years) and non-economic options (3.8 years).

6) Recommended Locations: To recommend
optimal locations for green and sustainable power
plants, three points (A, B, and C) with precise
coordinates have been identified.
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