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The Marun Dam and Hydropower Plant, located in Khuzestan Province, Iran,
represents the primary source of electricity supply for domestic and agricultural
sectors within the Marun River Basin. In recent decades, increasing population
growth, rapid urbanization, and the intensifying impacts of climate change have
posed significant challenges to the reliability and sustainability of power generation
in the region. Consequently, identifying optimal strategies for expanding electricity
generation capacity has become a critical issue for regional energy planning. This
study aims to prioritize alternative power generation development options in the
Marun River Basin using a multi-criteria decision-making (MCDM) framework
based on the Multi-Interval Multi-Criteria Trust Evaluation (TRUST) method.
Based on the current operational conditions of the Marun Hydropower Plant and
comprehensive field assessments, three development alternatives were proposed by
domain experts: (i) integrating a solar power plant with the existing hydropower
facility, (ii) adding a combined-cycle power plant to the hydropower system, and
(iif) implementing a hybrid system comprising hydropower, solar, and combined-
cycle power plants. To evaluate these alternatives, four main criteria—economic,
environmental, technical, and energy supply security—along with ten
corresponding sub-criteria were identified. The Criteria Importance Through
Intercriteria Correlation (CRITIC) method was employed to determine objective
weights for the criteria and sub-criteria, while the TRUST method was applied to
rank the proposed alternatives. The CRITIC results indicate that the economic
criterion holds the highest importance with a weight of 0.340, whereas greenhouse
gas emissions emerge as the most influential sub-criterion with a weight of 0.156.
Furthermore, the TRUST-based ranking reveals that the hybrid configuration
combining hydropower, solar, and combined-cycle power plants achieves the
highest overall score (0.047), making it the most suitable option for enhancing
electricity generation capacity at the Marun Power Plant. The findings underscore
the advantages of integrated energy systems in improving supply reliability while
balancing economic efficiency and environmental sustainability under climate-
induced uncertainties.
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Extended Abstract
Background and Objective

Energy supply, particularly the reliable and efficient provision of electricity to various
consumption sectors such as household, commercial, and agricultural uses, is widely
recognized as a cornerstone of sustainable development. Access to adequate electricity not only
supports economic growth and social welfare but also enhances productivity, food security,
and overall quality of life.

Consequently, ensuring a stable and resilient electricity supply system has become an
essential priority for policymakers and energy planners.

In this context, the continuous monitoring, evaluation, and modernization of electricity
generation technologies in power plants, while taking into account their economic feasibility,
environmental impacts, technical performance, and social implications, represent one of the
most effective and necessary measures for meeting increasing electricity demand and
advancing long-term sustainable development objectives.

Methodology

The present study employed the multi-criteria decision-making (MCDM) approach of
multi-interval multi-criteria trust evaluation (TRUST) to prioritize options for expanding
electricity generation capacity in the Marun River Basin. To this end, considering the
operational conditions of the Marun Hydropower Plant as well as detailed field investigations,
three development alternatives were proposed by energy experts: (1) integrating a solar power
plant with the existing hydropower facility, (2) adding a combined-cycle power plant to the
hydropower system, and (3) developing a hybrid configuration that combines hydropower,
solar, and combined-cycle power plants to enhance electricity generation capacity.

For the evaluation of these alternatives, a comprehensive set of main criteria—including
economic, environmental, technical, and energy security criteria—along with ten
corresponding sub-criteria was identified. In the subsequent step, expert questionnaires were
administered to determine the weights of the criteria and sub-criteria using the Criteria
Importance Through Intercriteria Correlation (CRITIC) method, followed by the application
of the TRUST method to rank the proposed alternatives. Finally, the aggregated weights of the
sub-criteria and the priority ranking of electricity generation expansion alternatives were
derived.
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Findings

The results obtained from the CRITIC method indicate that the economic criterion, with a
weight of 0.340, is the most influential main criterion, while the greenhouse gas emissions sub-
criterion, with a weight of 0.156, represents the most important sub-criterion. Furthermore, the
results of the TRUST method reveal that the hybrid configuration integrating hydropower,
solar, and combined-cycle power plants achieves the highest overall score (0.047), thereby
ranking as the most suitable alternative for increasing electricity generation capacity at the
Marun Power Plant.

Conclusion

Currently, the water- and electricity-consuming sectors, including domestic, agricultural,
and environmental sectors in the Marun River Basin, are facing numerous challenges in
meeting existing and future demand. Continuation of the current energy management practices
may exacerbate these challenges and lead to more severe resource and supply crises in the
region. The findings of the present study can serve as a scientific basis for formulating
electricity supply and energy planning policies in the coming years in the Marun Basin, in a
manner that enhances the reliability and security of electricity supply.

Keywords: TRUST Multi-Criteria Decision-Making Method, Multiple Normalization, Critic
Weighting Method, Combined Cycle Gas Power Plant, Solar Power Plant.
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Table 2. Symmetric matrix of main criteria

A B C D
A 1 -0.0012 -0.3863 0.9168
B -0.0012 1 -0.9218 -0.4002
C -0.3863 -0.9218 1 0.0139
D 0.9168 -0.4002 0.0139 1
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Table 3. Matrix of conflict of the main criteria

A B C D Sum
A 0 1.0012 1.3836 0.0831 2.4707
B 1.0012 0 1.9218 1.4003 4.3235
C 1.3836 1.9218 0 0.9860  4.2941
D 0.0831 1.4003 0.9860 0 2.4694
1
_ 08
® 06
Z 04 =7 <=7
s e
02 v kb
0+
Technical Economical ~ Environmental Energy
supplying
Main criteria

Figure 1. The final weight of main criteria
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Table 1. Initial decision-matrix, normalized matrix, and
standard deviation

(a) Initial decision-matrix

Alternatives Main criteria
A B C D
S1 86.7 56 76.7 85.3
S2 60.3 57.7 78.3 68.6
S3 72.7 18.7 81.3 82.6
(b) Normalized matrix
. Main criteria
Alternatives A B C D
S1 1 0.95 0 1
S2 0 1 0.35 0
S3 0.46 0 1 0.84
(c) Standard deviation
Main criteria
i w———
0.50 0.56 0.50 0.53

S1 = adding a solar power plant to the hydropower plant, S2
= adding a combined cycle power plant to the hydropower
plant, S3 =combining three hydropower, solar, and combined
cycle power plants, A = Technical criteria, B = Economic
criteria, C = Environmental criteria, D = Energy supply
criteria
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Table 4. Aggregated initial decision-making matrix

Sub-criteria Alternatives

S1 S2 S3
Cl 74.6 56 52.3
C2 53 56 433
C3 65.3 54 67
C4 60 61.3 66.6
C5 41.3 57.6 17.6
C6 52 72.3 68.3
Cc7 78.3 59.3 79
C8 50.3 56.6 60
c9 53.6 51 30
C10 48.3 56 80.6

C1 = Investment cost, C2 = Job creation, C3 = Cost of power
plant feed fuel, C4 = Greenhouse gas emissions, C5 =
Adaptation with climate change, C6 = Ease of access to
electricity generation technology, C7 = Ease of deployment of
power plant equipment, C8 = Ability to change the level of
electricity generation, C9 = Supply of power plant feed fuel,
C10 = Conservation and saving in the consumption of non-

renewable resources.
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Figure 2. The final weight of sub-criteria
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Table 7. Satisfaction degree matrix Table 5. Normalized matrix
Sub-criteria Alternatives (a) Type-1 normalized matrix
S1 S2 S3 Sub-criteria S1 S2 S3
Cl 1 1 1 Cl1 1 0.75 0.70
C2 1 1 1 C2 0.94 1 0.77
C3 0.97 0.78 1 C3 0.82 1 0.80
C4 1 1 1 C4 1 0.97 0.90
C5 1 1 1 C5 0.42 0.30 1
C6 1 1 1 C6 0.71 1 0.94
C7 1 1 1 C7 0.99 0.75 1
C8 1 1 1 C8 0.83 0.94 1
C9 1 1 1 Cc9 0.67 0.63 1
C10 1 1 1 C10 0.59 0.69 1
(b) Type-2 normalized matrix
Sub-criteria S1 S2 S3
IR 5 oo g5lw Jlo s ile —A Jgo Cl 0.40 0.30 0.28
o e exbiglodles o ile A sz &) 0.34 0.36 0.28
C3 0.31 0.37 0.30
Table 8. Constrained aggregated normalized matrix C4 0.34 0.33 0.31
Sub-criteria Alternatives G5 0.24 0.17 0.57
ST 3 3 C6 0.26 0.37 0.35
Cl 0.68 0.38 0.32 C7 0.36 0.27 0.36
2 0.59 0.67 0.34 cs 0.30 0.33 0.3
C3 0.39 0.52 0.36 9 0.29 0.27 0.43
C4 0.66 0.61 0.38 C10 0.26 0.30 0.44
C5 0.35 021 0.71 (¢) Type-3 normalized matrix
C6 0.32 0.67 0.61 Sub-criteria S1 S2 S3
C7 0.66 0.33 0.67 Cl 1 0.16 0
8 0.36 0.56 0.67 C2 0.76 1 0
9 0.34 0.30 0.69 C3 0.13 1 0
Cl10 0.29 0.39 0.69 C4 1 0.80 0
C5 0.40 0 1
C6 0 1 0.80
Al - B . . C7 0.97 0 1
ol dulo (e a..\..:Lg}Lw‘_JLo).: w.g']:La -1 <.J9“\? 8 0 0.65 1
Cc9 0.09 0 1
ol 230339 Cl10 0 0.23 1
(d) Type-4 normalized matrix
. . p Sub-criteria S1 S2 S3
Table 9. Weighted constram?d aggregated normalized Cl 035 03 033
matrix C2 0.33 0.34 0.32
Sub-criteria Alternatives C3 0.34 0.32 0.33
S1 %) 33 C4 0.32 0.33 0.33
C5 0.34 0.38 0.26
Cl 0.09 0.05 0.04 C6 0.31 0.34 0.33
C2 0.07 0.08 0.04 C7 0.34 0.31 0.34
C3 0.02 0.03 0.02 C8 0.32 0.33 0.34
C4 0.10 0.09 0.06 C9 0.32 0.31 0.35
e8] 0.05 0.03 0.10 C10 0.31 0.32 0.35
C6 0.03 0.08 0.07
c7 0.06 0.03 0.06 o L
cs 0.01 0.02 0.03 oS ol bl (6 S predl e Sle -F s
C9 0.03 0.02 0.06
C10 0.02 0.02 0.05 Table 6. Aggregated normalized matrix
Sub-criteria Alternatives
0.08 St 2 S3
= Cl 0.68 0.38 0.32
-= 0.06 C2 0.59 0.67 0.34
& 0.04 C3 0.40 0.67 0.36
= ) C4 0.66 0.61 0.38
& 0.02 C5 0.35 0.21 0.71
z c6 0.32 0.67 0.61
O - T e e e e o o c7 0.66 0.33 0.67
T C8 0.36 0.56 0.67
Sub-criteria sct 9 0.34 0.30 0.69
C10 0.29 0.39 0.69

Figure 3. Negative-ideal solution
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Table 10. Parameters of TRUST method

Parameters Alternatives
S1 S2 S3

E; 0.083 0.071 0.099
T 0.184 0.156 0.220
Li 0.078 0.067 0.093
Pi 0.157 0.121 0.093
Wik -0.0022 -0.0374 0.0449
Ty -0.0002 -0.0326 0.0496

i

S1 s2 83
mai| -0.0012 -0.0351 0.0472

Figure 4. Final ranking of the alternatives
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