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Abstract
Background and Obijective: The increasing need for energy, especially electricity, on the one hand,
and the challenges of sustainable energy on the other hand, are among the most important issues
facing countries. One of the methods of determining the number of different technologies in electricity
production at the national and regional levels in the world is one of the energy planning models.
Among the most important and popular energy planning models, we can mention MARKAL, LEAP,
MESSAGE, WASP, etc. models. The use of these well-known models for planning electricity
production at different levels brings the optimal combination of electricity production technologies
and provides the electric energy portfolio in the best possible way according to economic, social,
environmental, etc. considerations. The purpose of this study is to determine the contribution of
different power plants in the long-term period until 1430(2050), emphasizing renewable energy in the
country's electricity production portfolio.
Material and Methodology: This study is applied in terms of purpose and documentary in terms of
collecting data and information. To achieve the purpose of the study, energy planning in Iran was
carried out with the time horizon of 1430(2050) using the MESSAGE model. In this study, energy
planning has been done in the form of three, reference scenarios, energy sustainability and high fuel
price.
Findings: Examining the outputs of the model in the form of 3 scenarios and 5 sections including: 1)
the process of optimal development of power plant capacity, 2) the optimal process of electricity
production, 3) the contribution of clean technologies in electricity production, 4) the amount of fuel
consumption and 5) the amount of greenhouse gas emissions. It indicates the better condition of the
indicators in the sustainability scenario. According to the findings of this study, the optimal nominal
capacity of renewable power plants (wind, biomass and photovoltaic) at the end of 1430(2050) will be
as follows:

— The share of wind power plants in the three reference scenarios, energy sustainability and high

fuel price will be about 14, 15.78 and 13.5 percent, respectively.
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— The share of biomass power plants in the three reference scenarios, energy sustainability and
high fuel price will be about 0.3, 3.95 and 3.6 percent, respectively.
— The share of photovoltaic power plants in the three reference scenarios, energy sustainability
and high fuel price will be about 0.82, 6.76 and 5.87%, respectively.
Discussion and Conclusion: The use of electric energy supply planning models to predict the optimal
combination of supply sources in the future requires real and up-to-date inputs and assumptions, as
well as comprehensive planning and its effective implementation. The results of this study indicate
that based on the sustainability scenario in the time horizon of 1430(2050), gas, nuclear, wind,
biomass, photovoltaic, combined cycle, diesel, hydroelectric, etc. plants have priority, and the share of

renewable power plants is 31.3% matures.

Keywords: electrical energy planning, sustainable energy, Iran's electricity production portfolio.
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Diagram 1. Changes in the composition of electric energy production during the years 2010 to 2030
based on (STEPS) and (APS) scenarios
Source: World Energy Outlook 2022, P. 279(2)

Oy Sl 0030, AL as s YA 4 YY) e jo oS
0 STEPS ()b 0 planass slagsyl g ol
Salil oo, PO o Y @ s 5 4 Yebe o VY. ol
Yede g Yo¥e GlaJlo ,0 APS g4 s jo .cél valgs
NZE (Net o lw ;0 5 aoy0 Ar 5 FA @ iy @
Sl anly as s AA g #) 4 Zero Emission)
Ble e 28 5 plynad Slagipl axg BB e
olse 4 eanl glalo yo (oSl 5yl oy jo (e
Fasl oo canlive bl 705 4 gyl alS’ S i fab

(YA

Slasl e 0gde odalin N lage o &S lizes
Ve Jolae Yod o Jlo yo ler g 6551 U5 5l pdyasass
4 STEPS g4 ks ;0 YoV Jlo b aS cowl 00gs oy
salgr il aw,s ¥4 4 APS gl j0 5 aoys FY
53 hemd wlbn 5SS 550 O e e 2L
P VY Jl b aS casl o0gr a0 PV Jolee Yoo Lo
FV 4 APS 55 e 0 g aw,s FY & STEPS 6o ks
Sipl adg e Olee cpl yo 2él salgs el ws e
Vede Jlo jo aoye VWl Glas glaolSs 0 5l (S sl
aplgs rals Ye¥- Jlo jo gl 90 2 50 as o) 4

ATV Y)edl
&5 s 5l pinan Gyl e ) oo Gilke

Sl 0dgs oy Vo Jolae Yoo Jlo jo ol jo (S s



oo 9 G5

VF¥ olo cpodr N+ 0 ko cmn ) drmo (55819050 9 pole

YA

(TWh) g jluw bl p (S 5831 6551 Slear Lol g as e —) Jgu

Table 1. Global supply and demand of electric energy based on scenarios (TWh)

STEPS APS NZE

Yede | YeYY | YeYe | Yol Yoy Y. Yoy Y.
Buildings QLYY | AYOAF | VONAY | YVAT. VEAAL [ VASYY | ATYAY | V0D
Industry YEO- [ V88 | Y XP [ V0-VY | OAYEYY [ VAXYY | AYYYE | Yhsay
Transport Y40 FF) Vaga | vy (PN YAfO Y.y Ve YFY
Hydrogen production - Y 104 241 AvA AR \Aa IABARS
Global electricity demand | YADTA | YRV« | Yeey) | FYSVY | YIVOY | OYAY: | YYVYY | #YA0R
Unabated coal ASYe [ VeYe) | Qe | AARY A Y# VOA- \figdd
Unabated natural gas FAOD | £OOY | PAFA | £POA IARE Yovy favy AY
Unabated oil 14 FAY FYY YAY \fa VYO YA~ ¥
Fossil fuels with CCUS - | o Y Yo VYA YAY VY
Nuclear YVOF | YV | Y)Y | s YOFY BN -Y Y.ARS DAY -
Hydropower YEEL | FXYY | OeVA | FA-A BYY Y.OfY OYYD AYO)
Wind YYY VAV | F£eF | V£ OANF NARYs V.A¥- YY.FAS
Solar PV vY Yeeo ¥ | FeN) [ AYONA | FAYA YAYSN Y00 YVee o8
Other renewables g} ABA VYA YAYY \oYev AT YAafA ONEY
Hydrogen and ammonia - - q ff va OsY gy VPV
Global electricity supply | YVYOYa | YAXTE | YEATE | FAATO | YOAVA | SVYPA | TYVYY | VYXYY
Renewables share Y. YA/ fY. £07. f47. Al £V, AN,

Notes: TWh= terawatt-hours; CCUS= carbon capture, utilisation and storage; PV= photovoltaics.
STEPS= Stated Policies Scenario, APS= Announced Pledges Scenario; NZE= Net Zero Emissions by
2050 Scenario. Electricity demand is defined as total gross electricity generated less own use
generation, plus imports, less exports and transmission and distribution losses. Other sources are

included in electricity supply.

Source: World Energy Outlook 2022, P. 281(3)
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Table 2. Share of clean technologies in electricity production (percentage)
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Diagram 2. The amount of fuel consumption in different scenarios
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Diagram 4. Average intensity of carbon dioxide emission in different scenarios
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Diagram 5. The share of different power plants in the production of electricity in Iran during the years 1397 to
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