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Extended Abstract
Background and Objective

Energy supply, especially electricity for various consumption sectors such as household,
commercial, and agricultural electricity, is of great importance as one of the goals of sustainable
development. Therefore, monitoring and updating electricity generation technology in power plants to
meet electricity demand, considering its various dimensions, is one of the most important measures to
achieve sustainable development.
Methodology

The present study used the multi-criteria decision-making method of multi-interval assessment
(TRUST) to prioritize expanding electricity generation capacity in the Marun basin. For this purpose,
first, considering the conditions of the Marun hydropower plant and also investigation the field
conditions, three alternatives were proposed by experts, including: (1) adding a solar power plant to the
hydropower plant, (2) adding a combined cycle power plant to the hydropower plant, and (3) combining
three hydropower, solar and combined cycle power plants to increase electricity generation capacity.
To evaluate the alternatives, a set of main criteria, including economic, environmental, technical, and
energy security criteria, and 10 related sub-criteria, was determined. In the next step, the questionnaire
related to the criterion importance method based on the internal correlation of criteria (Critic) was
provided to the experts for weighting the criteria and sub-criteria and the TRUST ranking method. In
the final step, the final weight of the sub-criteria and prioritization of the alternatives for increasing
electricity generation were extracted.
Findings

The results of the Critic method show that the economic criterion with a weight of 0.340 and the
greenhouse gas emission sub-criterion with a weight of 0.156 are the most important criteria and sub-
criterions, respectively. The results of the TRUST method also show that combining three hydroelectric,
solar, and combined cycle power plants with a score of 0.047 is the best alternative for increasing the
electricity generation capacity at the Marun power plant.
Conclusion

The Currently, the water and electricity consuming sectors, including the domestic, agricultural,
and environmental sectors in the Marun Basin, are facing numerous challenges in meeting demand.
Continuing the current energy management trend could lead to more severe crises in this region. The
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results of the present study can be the basis for electricity supply policies in the coming years in the
Maroon Basin, in a way that ensures the security of electricity supply.
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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
g 06 o
0.4 =
: e
’ Technical Economical Environmental  Energy supplying
Main criteria

Figure 1. The final weight of main criteria

ol slolne 2led (39 -V S8

Ghlo < /YFe 59 b golaidl jlaas ) Ko illas
oS golamdl jlre .ol b jlre plos (ylee )0 (55 Alden
G oBg 5 dnsi b adlie 5 boanyse 03 S 5
B 1) el Jlre (n ptee Lol )57 10 51 el 5o
Sl ] el 50551 s sloasyzo a5 o
e 5l el azlge pleal b olSg s dnngs 0923
ad e (el e S,k o ey (ol
35 WYY g NVAE CIFY glans b b g g5yl
113 ke g ped slaas,

dmlns 3 aylena s (359 4898 slapls ulal
N9y (09 Yok g laylire ) ol slaad Jdoay a5 wiud
el oauzs @l Glawle =10 L35> wliwlo

039 sskel slajbre 039 A 65 50 jskaeny
cro ol e bgye ol lae ()59 50 o)l 51 S5 o

el 0 ca)ﬂ Y USS o las s ol o9 0l

OFF)Y ojles o Jol Jlo

alals

Critic _bg, gl -V-¥

omile g add Sl el
5 olold,l5 wlhlai aezd bl culigilu o
w‘ AW 00)5] \ de? )O O)LAJL..MJ‘ d‘r‘}D‘
o ke cadgl (655 el oy yile =) Jga
o sl Bl il g conds 65w Jle

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
Standard Main criteria
deviation A B ¢ D
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 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 5. Normalized matrix

(a) Type-1 normalized matrix

Sub-criteria S1 S2 S3
C1 1 0.75 0.70
C2 0.94 1 0.77
C3 0.82 1 0.80
C4 1 0.97 0.90
C5 0.42 0.30 1
Cé 0.71 1 0.94
C7 0.99 0.75 1
Cc8 0.83 0.94 1
C9 0.67 0.63 1
C10 0.59 0.69 1
(b) Type-2 normalized matrix
Sub-criteria S1 S2 S3
C1 0.40 0.30 0.28
Cc2 0.34 0.36 0.28
C3 0.31 0.37 0.30
C4 0.34 0.33 0.31
C5 0.24 0.17 0.57
Cé 0.26 0.37 0.35
c7 0.36 0.27 0.36
C8 0.30 0.33 0.35
C9 0.29 0.27 0.43
C10 0.26 0.30 0.44
(c) Type-3 normalized matrix
Sub-criteria S1 S2 S3
C1 1 0.16 0
C2 0.76 1 0
C3 0.13 1 0
C4 1 0.80 0
C5 0.40 0 1
Cé 0 1 0.80
c7 0.97 0 1
C8 0 0.65 1
Cc9 0.09 0 1
C10 0 0.23 1
(d) Type-4 normalized matrix
Sub-criteria Sl S2 S3
C1 0.35 0.33 0.32
Cc2 0.33 0.34 0.32
C3 0.34 0.32 0.33
C4 0.32 0.33 0.33
C5 0.34 0.38 0.26
Cé 0.31 0.34 0.33
C7 0.34 0.31 0.34
C8 0.32 0.33 0.34
C9 0.32 0.31 0.35
C10 0.31 0.32 0.35
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Conservation and saving of non-..
Supply of power plant feed fuel

Ability to change the level of..

Ease of deployment of power..

Ease of access to electricity..

Sub-criteria set

Adaptation to climatic conditions
Greenhouse gas emissions
Fuel cost

Job creation

Investment cost
0 004 008 012 016 0.2
Weight

Figure 2. The final weight of sub-criteria
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Table 4. Aggregated initial decision-making matrix

Sub-criteria Alternatives

S1 S2 S3
C1 74.6 56 52.3
C2 53 56 43.3
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 80
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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0D POy 39 Table 6. Aggregated normalized matrix
. . . Sub-criteria Alternatives
Table 9. Weighted constrained aggregated normalized S1 3 33
matrix C1 0.68 0.38 0.32
Sub-criteria Alternatives c2 0.59 0.67 0.34
S1 S2 S3 C3 0.40 0.67 0.36
C1 0.09 0.05 0.04 C4 0.66 0.61 0.38
Cc2 0.07 0.08 0.04 C5 0.35 0.21 0.71
C3 0.02 0.03 0.02 C6 0.32 0.67 0.61
c4 0.10 0.09 0.06 C7 0.66 0.33 0.67
c5 0.05 0.03 0.10 C8 0.36 0.56 0.67
C6 0.03 0.08 0.07 C9 0.34 0.30 0.69
Cc7 0.06 0.03 0.06 C10 0.29 0.39 0.69
Cc8 0.01 0.02 0.03
C9 0.03 0.02 0.06
C10 0.02 0.02 0.05 3 adgl (6 pS el Sl 3l ol ax o
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Table 7. Satisfaction degree matrix
Sub-criteria Alternatives
S2

wn
[y
wn
w

C1l
Cc2
C3 0.
C4
C5
Cl C2 C3 C4 C5 C6 C7 C8 C9 CI0 Cé6

Sub-criteria set c7
Cc8

C9
Figure 3. Negative-ideal solution c10
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Table 8. Constrained aggregated normalized matrix

TRUST g, slasial -1 s

Sub-criteria Alternatives
Table 10. Parameters of TRUST method a1 0‘118 0?328 0232
Parameters Alternatives 2 059 067 034
S1 S2 S3 c3 039 052 0.36
Ei 0.083 0.071 0.099 ca 0.66 061 038
Ti 0.184 0.156 0.220 [ 035 0.21 071
L 0.078 0.067 0.093 c6 032 067 061
Pi 0.157 0.121 0.093 Cc7 0.66 0.33 067
Wik -0.0022 -0.0374 0.0449 c8 0.36 0.56 0.67
Ty -0.0002 -0.0326 0.0496 C9 0.34 0.30 0.69
C10 0.29 0.39 0.69
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Figure 4. Final ranking of the alternatives
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