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Abstract 
Today, with advances that have occurred in electricity industry and technology of manufacturing 
all kinds of power plants whether renewable or perishable, making decision to choose the type 
and kind of an ideal plant is very important and strategic. For any weakness in determining short, 
medium and long term parameters affecting deciding whether technical, economical, environ-
mental, social, political , and so on may cause irreparable damage. Also timing and fore sighting 
factors should be taken into account in decision-making equations. Selecting the type suitable for 
use in power plants connected to the network or independent sector is the main part of task. 
Therefore, because there are many variables and factors in the text and the margin of such a task, 
bed and plant kind selection is very difficult and time consuming. This choice is ultimately influ-
enced by many technical and non-technical measures that are each divided into further subcate-
gories. Due to repetition of this operation in the discussion of issues, finding an efficient way in 
this area would be very useful. In this paper, a hierarchical decision-making procedure for the se-
lection of the ideal power for productivity and satisfaction in the operation of taking is introduced. 
That can be generalized to other types of construction and operation concepts in technologies of 
power plants. 
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1. Introduction 
If one or a series of investments believe that a power plant during its lifetime benefit for facilities will invest for 
facilities and devices of production [1]. More specifically, benefit from the plant should be more than the cost of 
construction and operation of power plants; of course by taking into account environmental, political economy 
and other peripheral factors in building that power plant which are considered little in calculations of building 
power plant or are not considered at all, so that these parameters can easily be ignored [2]; while these appar-
ently insignificant points may appear gradually after opening of a plant and finally, we conclude that such envi-
ronmental harm or political geography harm of building of a plant may be more than the benefits of electricity 
produced by that plant if other technologies used to produce electricity at the plant would be better and greater 
benefits to be achieved and we are less affected of some of those aspects [3]. In addition, this benefit should be 
more than the benefit that investor is achieved from other economic activities with similar risk level [4]. In this 
paper, we assume that to power the new power plant connected to the grid or stand-alone or network is our basic 
requirements [5]. The plant can be designed in a large or small scale production or in the form of distributed 
generation which will provide the electricity needs of consumers. Then after describing the literature of topic, 
we will describe the way of calculating, estimating and comparing the weight of investment risk to build differ-
ent power plants to do this. We use the technique of hierarchical decision or AHP [6]-[10]. 

2. Literature Review 
The decision to invest in new power plant the investor should calculate all the long term marginal costs and the 
price of electricity in the plant may be sold to predict [6]. Until the predicted price is more than the long term 
marginal price of plant building a plant is logical [11]. In an open electricity market this logic can be used to in-
vest in production capacity [12]. Relying on this type of decision leads to what is called commercial develop-
ment [13]. It is important to note that the use of distributed generation and plant construction Power plant con-
struction right near the consumer in cases is unvoiced [14]. For example, in remote areas away from the power 
grid or where the power consumption is small and electrical transmission lines and power losses due to the cost 
of the cable is irrational [15]. Decision about what distributed generation technology should be used is so im-
portant [16]. In practice, the decision about investing in a new production plant is considerably more compli-
cated than what the theory suggests. In fact, both sides of the equation are affected by the considerable amount 
of uncertainty [17]. For example, delays in construction and fluctuations in the price of fossil fuel power plants 
or swinging in the wind and sun and using storage devises in renewable energy power plants on the other hand 
can affect long-term marginal costs [18]. In more sensitive cases reliability topic and use of reserve capacity and 
power quality issue is also considered [19]. On the other hand, manifestly forecasting gradual changes in whole- 
sale electricity prices in a long period of time is difficult, because demand may change, competitors may enter 
the market or new efficient technologies for production may be developed [20]. Development of commercial 
plants is often only possible when supported by main and secondary contracts [21]. In fossil fuel power plant 
main contracts guarantee Supply of fuel at a fixed price, that renewable power plants are exempt of it [22] [23]. 
Subcontracts guarantee that energy produced by power plant to sell at a price which is fixed [6]. Such agree-
ments price risk is often very little controlled by the owner of power plant so they are eliminated [7]. Thus, the 
owner of power plant is undergoing the risk associated with the operation of the power plant [10]. A production 
power plant like any other machine is designed for optimal performance in specific years. Investors that decide 
to build a production power plant make their decisions based on an estimate of lifetime. Typically for power 
plant this lifetime is changed from 20 to 40 years [24]. Nevertheless as an example some of the hydropower 
plants considerably live longer [25]. To use the perspective of a potential investor factors that are useful in 
building a new production power plants are considered. The failure of existing power plants when they are in-
sufficient profitability should be considered. About provision of production capacity from the perspective of 
consumers, it should be noted that such a major role in the economic activity of electricity for industrial and 
personal welfare of the community that consumers are demanding system that guarantee a reliable supply of 
electrical energy. Consumers expect the power supply not only when demand is not subject to fluctuation but 
when some generators or productive resources due to technical issues are also available and inexpensive to pro-
duce [26] [27]. Hence, it should consider that whether profits from the sale of electric energy the total production 
capacity available to meet consumer expectations arises is whether sufficient or not? Since the answer is negative 
in many of the electricity markets. Be sure obligation or incentive bonus and other added value should be consi-
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dered that encourage manufacturing companies or individuals who are able to provide the necessary capacity 
needed to community [23].  

3. Fore Sighting in Selection of Power Plants for Manufacturing 
In selection of suitable power plants for the manufacture many factors are involved [7]. These include factors 
such as technical and non-technical as economic, time, environmental, social and political again, each of which 
is divided into smaller elements, as an example to build a power plant about the environmental factors can be 
said that; which arise the following factors, soil contamination, weather and as well as the effects of power plant 
construction is an important challenge in regional climate change on ecosystems and organisms that live in the 
region which can referred to either visual or noise pollution and or being a power plant in the migration of birds 
and other animal species [26] [27]. As you can see there are many minor factors to study. However sometimes 
these minor factors magnification over the time. As an example in design and selection we should not forget 
wildlife and nature. Summary selection of suitable power plants to build and exploit it depends on so many fac-
tors and these dependences and unknown and variables make decision making process difficult. The most im-
portant things to know about the type of power plant to construct and justify the need to build it view as geo-
graphical proximity or remoteness of the construction of the national power grid to connect to the local network 
or the use of power plants for use in either of distributed generation will noted (Table 1) [28]-[30]. 

The next steps in parallel, technical and economic factors entered the field of elected, what type of technology 
and the capacity should be used to build power plants and that cover which amount of the initial investment and 
the rate of return on technology investments Technology of construction of primary energy consists of two cat-
egories: 

A. Fossil fuel power plants or mortal 
B. Renewable Power plants 
That each spectrum has its own advantages, disadvantages and threats and must analysis any particular geo-

graphic location. Factors and other parameters exist that may at first glance to be less valuable than technical 
and economic factors that can confirm or deny construction of a power plant that we called all the effective fac-
tors in construction of a power plant in the first row of Table 1 It includes the following: Geographical location: 
influences of climate and weather conditions, Technical: having technical science, complexity of the technology 
used to obtain power quality, Economic: availability of fuel. Fuel prices [28]-[30]. 

The total cost of materials Equipment and setup. As well as maintenance and ground, Time: time to build, 
time startup or coming into orbit, useful life. Administrative: Office personnel to build, repair and maintenance. 
Environment: soil pollution, water, air, audio etc. Social and cultural rights: a positive impact on productivity, 
Political: sanctions and the arrival of new technologies, Cultural and natural heritage: damage, the area of land 
required, structural architecture: design art, finally, the tourism: a positive impact on an attraction. Although 
there are more details to mention that we betake to say them in this article, they are also listed in the first column 
of the table types of power plants. Within this table, we consider general and absolute technical and non-tech- 
nical specifications and feature a variety of power plants intended for construction. It should be noted that this 
table default and theoretical and complete expert system given the expertise is changeable and generalized. As 
you can see in this table numerical parameters are not faced with symmetric error but with a complex and hete-
rogeneous asymmetric other highly nonlinear time-varying weights have been exposed to human factors were 
also strongly affected, So there is no escaping that we have to decide and choose the most efficient plant for the 
manufacture of any particular geographical area MADM techniques to take advantage of these issues [23]. 

3.1. Providing AHP Solutions in Order to Make Decisions and Choices 
In the construction and operation of all types of power plants due to exposure to various factors, there are many 
variables affecting the decision and the choice is difficult. In this selection there is technical and non-technical 
problem and they are often impossible to be collected [16]. The best way is using a scientific and practical deci-
sion-making practices. In this regard, it seems hierarchical cluster analysis approach (AHP) is the best option 
available. AHP’s approach to decision making is to choose one among several similar cases according to various 
criteria. In other words, it is a multi-criteria decision making [17]. Criteria can be listed as a separate division. 
Most of the time, it can be interpreted so that the number of main criteria and then in the main criteria are sever-
al other criteria. How to use the AHP can be summarized as follows: 
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Table 1. General and absolute description of technical and non-technical characteristics of different types of power plants for 
building.                                                                                                

Criteria 
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1) Modeling of an issue as a hierarchical system that has the specific objective. 
2) Prioritized on the basis of some of the judgments of the ranking is done by comparing two binary. 
3) This judgment is combined with a set of priorities for ranking achieved. 
4) The harmony of judgments is evaluate. 
5) According to the process done final result was obtained (Figure 1). 
So the structure and algorithm like what is shown in picture number one is obtained [19]. Select the type of 

power plant for construction and operation establishment and implementation of a hierarchical structure in Fig-
ure 2 is suggested, since taking into account all the circumstances leading to better results. The criteria are di-
vided into two categories: technical and non technical measures. It has all the aspects to be considered. These 
two main criteria as shown in picture number 2 are divided to minor criteria. The model is shown in Figure 2. 
Each power plant is evaluated according to its all criteria. Furthermore, each station through its main criteria is 
measured by the standards of most technical or non-technical. 

3.2. Evaluation Tables 
After identifying the criteria, different types of power plants are rated against a specific criterion. In this context, a 
table like Table 2 is produced for each criterion then the tables are given to statistics expert group of profession-
als and experienced researchers in this area. Till each of them rate, weight and do paired comparison according 
to Table 3, Some measures, such as costs are quantitative and do not need for paired comparison. It should be 
noted that in the weighting table whatever the cost is less higher scores are given to those options. And their 
class ranking can be achieved. But other criteria that are qualitative or are combination of qualitative and quan-
titative should be analyzed by an expert system and also be paired comparisons, as an example to prepare the 
annual cost of a thermal power plant can use the following formula: E × H × F = Annual production costs. 

Which E is equal to the estimated annual production based on MWh, H = Heat rate at rated output based on 
Btu\kWh, F = fuel expected cost based on Mbtu. Which can be said about E: E = Coefficient of utilization\MW 
nominal capacity of the plant × 8760 hour\year. 

It should be said about the estimated annual, it is expected that ideally power plant should be worn at all times 
with full capacity utilization. In practice it is not possible, because power plant is shut down periodically for 
maintenance, also, errors inevitably arise which will lead to unscheduled exit, so In relation to E ,thus exploiting 
coefficient which is a number less than 100% should be used [30]. After weighting each of power plant in rela-
tion to each other and a specific criterion, now criterion should be weighted and compared in relation to them-
selves, to determine how much each of the criteria are worth. To do this table like Table 4 is designed and given 
to the previous expert and statistic group, till Table 3 does the weighting. After scoring and paired comparison 
matrix for the criteria its turn for math calculation the values should be changed to the norm tables, to this must 
 

 
Figure 1. Formulated structure and algorithm of hierarchical decision making process 
(AHP).                                                                     
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Figure 2. Hierarchial diagram proposed for selecting kind of power plant for construction.                                 
 
Table 2. Comparison of different types of power plants to a specific criterion.                                         

 Power plant type 1 Power plant type 2 Power plant type 3 …….. 

Power plant type 1 1 a b c 

Power plant type 2 1\a 1 d e 

Power plant type 3 1\b 1\d 1 f 

… 1\c 1\e 1\f 1 

Criterion 1. 
 
Table 3. Definition of devoted weights in comparison (AHP scale).                                                     

Description Definition  

Two elements have the same importance Equally important 1 

An element is an average advantage over the other element Average excellence 3 

An element is a huge advantage over the other element More top 5 

An element is very high advantage over the other element A lot 7 

An element is extremely high advantage over the other element Giving extremely high 9 

Borderline cases in judgments Intermediate values 2, 4, 6, 8 

When the element I is compared with j one of the above numbers will be assigned to it. also in comparison I with j reverse number will be assigned 
(xji = \1 xij) and also all diagonal elements of this matrix is the number one. 
 
Table 4. Comparison of different criteria to measure the upstream.                                                    

 Criterion 1 Criterion 2 Criterion 3 ……… 

Criterion1 1 a b c 

Criterion 2 1\a 1 d e 

Criterion3 1\b 1\d 1 f 

………. 1\c 1\e 1\f 1 

Technical and non-technical criteria or other criteria. 
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be for all tables the number in each column should be divided to the total of that column and then calculate the 
arithmetic mean of each row of the table. 

With this work for any of a variety of plants, to the specific criteria, one number is get. This number is the 
number obtained by performing the same operation on the table. Values are multiplied. Then, for each type of 
power plant to have a number of different criteria, that the total numbers indicate the final weight of power 
plants, and this final weight will be the base for the final decision making about selected power plant to con-
struction and operation, However, after evaluating the inconsistency rate that during the following 5 steps will 
be calculated. 

3.3. Steps Measurement Inconsistency Rate 
Step 1. Obtain the total weight (WSV): The relative weights of the vector obtained by multiplying a matrix of 

paired comparisons: WSV = D × W. 
Step 2. Obtain the compatibility (CV): Divided by the weighted sum of the vector components of the vector of 

relative weights are obtained. 
Step3. Calculation of the largest matrix of paired comparisons (max): The adjustment is calculated from the 

mean vector elements. 

Step 4: calculation of inconsistency Index (II): Is given by the formula: maxII .
1

n
n

λ −
=

−
 

Step 5: calculation of inconsistency price (IR): Is given by the formula: IIIR .
IRI

=  

Here IRI (Random inconsistency index) is the value that is get from Table 5. The values of this table is based 
on the simulation of a large number of paired comparison n\n matrices obtained [8]. 

If the inconsistency rate is less than or equal with 0.10 (IR 0.10); in paired comparisons there are consistent 
you can continue to work or decision-maker should review the paired comparisons. 

Among other points that should be considered very, is the managers overall strategy. As an example If the 
overall goal is to minimize the annual and periodic costs of power plants instead initial investment has no re-
striction, can have a dramatic effect on the rate and also in contrast to the case and the factors influencing the 
selection process and decisions of senior managers to type of power plants it is true [8]. 

4. Conclusion 
Making decision for choosing the best option of power plant, for construction and exploitation, is one of the 
most important steps in efficiency of and reform of consumption pattern of primary sources in the production, 
that is also very important and plays a vital role in achieving national smart grid and in order to reach maximum 
functionality and realize existing potentials (beginning from extraction of primary resources to the targeted use 
and productivity). As it is seen in the present paper, lots of points and criteria should be considered for choosing 
power plant, that often or sometimes they cannot be gathered together. In this regard, a clear framework for se-
lecting the type of power plant is very important and useful. It should be noted that the mentioned factors and 
criteria in this article can be extended to other criteria in this way there is no limit. The mathematical calculation 
method which is presented in this paper is based on an average and it can be generalized to other methods that 
each article has its own demands such as: eigenvectors, least squares, logarithmic least squares, rows or weighted 
least squares geometric mean. In addition, it should be noted that expert group and statistics that weight the 
tables and the final result is obtained through comparison of their weighting, they are one of the most important 
parts of the job and better results will be obtain if experienced experts are selected and brainstorm and think 
tanks are formed. Finally, the last point is determining the overall strategy of managers and announcing it to the 
experts who rate is so important and it would be better that the managers themselves are also specialists and ex-
perts and have the overall view of SWOT (strength, weaknesses, opportunities and threats) analysis of problem. 
 
Table 5. Random inconsistency index (IRI).                                                                     

n 1 2 3 4 5 6 7 8 9 10 

IRI 0 0 0.58 0.90 1.12 1.24 1.32 1.41 1.45 1.51 
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