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ARTICLEINFO | Abstract

A study of the current situation of the energy sector in Sistan and Baluchestan
PP: 15-31 province confirms that the continuation of the current trend can not lead to
sustainable development of the province, which will lead to intensification of
environmental, economic and social problems. In this paper, information and
data obtained from relevant organizations and institutions such as the Ministry
of Energy, Meteorological Organization and, Renewable Energy and Energy
Eficiency Organization are evaluated and categorized, and then the weighting of
various decision-making factors according to priority parameters of the province
is accomplished and finally the conclusion has been made using the SWOT
analysis. Using such weighting method helps managers and policymakers focus
on the most important factors that need immediate attention. In this method,
weight coefficients of 0 and 1 are assigned to each point and also in case of
possible variables, the assigned values will be from 1 to 3. Using the statistics
available in the regional electricity company of the province and also the results
of SWOT analytical approach in evaluating the cost and amount of use of fossil
energy sources, the possibility of utilizing renewable energy sources in the region
Keywords: SWOT is examined and finally practical suggestions and analysis results is presented.
analysis, potential The results of this analysis can play an important role in policy-making, decision-
measurement, renewable making and prioritization of development renewable energy projects in the
energy sources, province.
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Extended Abstract

Introduction

In general, energy sources can be classified
into renewable and non-renewable categories.
Renewable energy sources refer to natural
resources that, unlike non-renewable sources,
can be replenished through natural processes
in a relatively short time span. The most
common non-renewable energy sources are
fossil fuels and nuclear energy, while the most
common renewable sources include energy
from sunlight, wind, hydroelectricity, sea
tides, and geothermal energy. Depending on
the conditions of each region, the available
volume of each source, ease of access, quality,
environmental impact, and considering the
limitations and technical difficulties of
exploitation, the most optimal and economical
type of energy source should be chosen for
each region. The study and investigation of
energy resources in the Sistan and Baluchistan
province show that continuing the current
situation will not lead to the sustainable
development of the province, potentially
causing environmental, economic, and social
problems.

Methodology

In this article, information and data obtained
from related organizations and institutions
such as the Ministry of Energy, the
Meteorological  Organization, and the
Renewable Energy and Electricity Efficiency
Organization (SATBA) have been evaluated
and categorized. Then, according to the
priority parameters in the province, various
decision-making factors have been weighted,
and conclusions have been drawn using the
Takaft analysis. This weighting method helps
managers and policymakers focus on the most
important  factors requiring immediate
attention. In this method, weight coefficients
of 0 and 1 are assigned to each point, and if
there are possible variables, the assigned
values range from 1 to 3. Using the statistics
available from the regional electricity
company of the province and the results of
Takaft's analytical approach in evaluating the
cost and usage of fossil energy resources, the
possibility of exploiting renewable energy
resources in the region has been investigated.

Finally, practical suggestions and analysis
results are presented.

Results and Discussion

The geographical location of the province in
the desert and dry climatic region is one of its
strong points. The great variety of climates
provides the possibility of using various kinds
of renewable energy. According to the
average solar radiation atlas, the central
regions of the province such as Zahedan, Tell
Siah, Khash, and Saravan up to 100 km from
Iranshahr are suitable for solar power plants.
Additionally, the southern parts of the
province along the shores of the Oman Sea
have good potential for hydroelectric
energy.The province also has a high potential
for using wind energy. According to the
country's wind atlas, Sistan, Taftan-Saravan,
and Buzman-Delgan are suitable for strong
winds. The various monsoon winds, with
speeds of around 100 km/h, have created a
unique potential for the development of wind
farms, and peak electricity consumption in
summer coincides with the intensity of the
winds.External ~ factors  affecting  the
renewable sector include Article 19 of the
Clean Air Law and Article 50 of the Sixth
Five-Year Development Plan Law, which
require the government to increase the share
of renewable energies. However, the intended
goals have not been achieved. Complex
licensing  processes and  lack  of
commercialization of scientific research are
important challenges. Additionally, high
initial capital costs and lack of public
awareness have created problems in the
development of renewable energies.The
summary of the weighted SWOT analysis in
Table 5 shows that the strengths S1, S2, and
S4; the weaknesses W2 and W4; the
opportunities O1 and O4; and the threats T1
and T3 have the greatest impact on the
province's renewable sector. The main
strengths include the geographical location of
the province with high solar radiation and high
wind speed in some areas, political stability,
and access to renewable energy legislation.
The main disadvantages include the high
initial cost of projects and long licensing
processes. The main opportunities include the
regional grid and increasing demand for
electricity, while the main threats include an
uneven playing field and incoherent energy
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policies.Recommendations to policymakers
include strengthening sustainable political
security to attract investment and national
cooperation to finance high-cost renewable
resource development.

Conclusion

The results of the analysis show that the
province has a high potential for using
renewable resources, such as solar radiation
and strong winds. Additionally, the southern
part of the province has potential for
hydroelectric energy. However, there are
challenges such as the high initial cost of
projects and complex licensing processes that
require serious attention.This study used the
weighted SWOT analysis method to evaluate
the province's potential. This method is
suitable because of its low cost and ability to

References

1. Abdi, S., & Afshar, K. (2013). Application
of IPSO-Monte Carlo for optimal
distributed generation allocation and
sizing. International Journal of Electrical
Power & Energy Systems, 44(1), 786-797.

2. Azad, N., Mohamadi Pour, M., & Naghdi,
B. (2018). Challenges of commercializing
knowledge-based products with emphasis
on marketing and financial sectors (Case
study: University of Tehran Technology
Park). Financial Economics Quarterly,
(44), Fall 2018. [In Persian]

3. Barklund, E., et al. (2008). Energy
management in autonomous microgrid
using stability-constrained droop control
of inverters. IEEE Transactions on Power
Electronics, 23(5), 2346-2352.

4. Basu, A., Bhattacharya, S., Chowdhury, S.,
& Chowdhury, S. P. (2012). Planned
scheduling for economic power sharing in
a CHP-based microgrid. IEEE
Transactions on Power Systems, 27(1), 30-
38.

5. Chen, G., Chen, Y., & Smedley, K. M.
(2004). Three-phase Four-leg Active
Power Quality Conditioner without
References Calculation. Proceedings of the
Applied Power Electronics Conference,
587-593.

6. Chen, W. M., Kim, H., & Yamaguchi, H.
(2014). Renewable energy in eastern Asia:
Renewable energy policy review and

be implemented locally, but it may make
managing information and making alternative
decisions difficult. The results show that
geographical location, political stability, and
access to renewable energy laws are the main
strengths. One of the most important
opportunities is the existence of a nationwide
network in the region, which enables the
export of excess energy. Additionally, the
increase in demand is due to urbanization and
population growth. However, the main threats
include disparity in laws and inconsistent
energy policies. Recommendations include
strengthening political security and national
cooperation to finance the development of
renewable resources. This research can be
extended to other regions with similar
conditions, as many provinces have high
potential in the field of renewable energy
despite experiencing energy poverty.

comparative ~ SWOT  analysis  for
promoting renewable energy in Japan,
South Korea, and Taiwan. Energy Policy,
1(74), 319-329.

7. Conti, S., Nicolosi, R., Rizzo, S. A, &
Zeineldin, H. H. (2012). Optimal
dispatching of distributed generators and
storage systems for MV islanded
microgrids. IEEE Transactions on Power
Delivery, 27(3), 1243-1251.

8. Cook, N. G. (2018). Current issues and US
relations in brief. Current Politics and
Economic of Africa, 11(4), 357-376.

9. Crawford, G. (2019). Gnnn”’ s Fossil-Fuel
Subsidy  Reform.  Retrieved  from
https://www.ids.ac.uk/files/dmfile/LHcase
study09-FossilfuelsGhana.pdf.

10.Dess, G. (2018). Strategic Management.
McGraw-Hill.

11.Diaz, G., & Gonzalez-Moran, C. (2012).
Fischer-Burmeister-Based Method for
Calculating Equilibrium Points of Droop-
Regulated Microgrids. IEEE Transactions
on Power Systems, 27(2), 959-967.

12.Dilettoso, E., Rizzo, S. A., & Salerno, N.
(2008). SALHE-EA: A New Evolutionary
Algorithm for Multi-Objective
Optimization of Electromagnetic Devices.
In Intelligent Computer Techniques in
Applied Electromagnetics, 37-45.

13.Farag, H. E., Abdelaziz, M. M. A., & EI-
Saadany, E. F. (2013). Voltage and
reactive power impacts on the successful



Geography(Regional Planning), Vol 14, Issue 54, Spring 2024 18

operation of islanded microgrids. IEEE
Transactions on Power Systems, 28(2),
1716-1727.

14.Ferracci, P. (2012). Power Quality.
Schneider Electric Cahier Technique, No.
199.

15.Guan, X., Xu, Z., & Jia, Q. (2010). Energy-
efficient buildings facilitated by microgrid.
IEEE Transactions on Smart Grid, 1, 243-
252.

16.Hernandez-Aramburo, T. C., Green, N., &
Mugniot, N. (2005). Fuel consumption
minimization of a microgrid. IEEE
Transactions on Industry Applications,
41(3), 673-681.

17.Kahkha Moghadam, P., & Delbari, M.
(2017). Evaluation of the possibility of
using wind energy in Sistan and
Baluchestan Province. Fall 2017. [In
Persian]

18.Khalesi, N., Rezaei, N., & Haghifam, M.
(2011). DG allocation with the application
of dynamic programming for loss
reduction and reliability improvement.
International Journal of Electrical Power &
Energy Systems, 33(1), 288-295.

19.Khorramdel, B., & Raoofat, M. (2012).
Optimal  stochastic  reactive  power
scheduling in a microgrid considering
voltage droop scheme of DGs and
uncertainty of wind farms. Energy, 45,
994-1006.

20.Lei, Y., et al. (2019). SWOT analysis for
the development of photovoltaic solar
power in Africa in comparison with China.
Renewable and Sustainable Energy
Reviews, 1(77), 122-127.

21.Lin, T., Domijan, A. Jr., & Chu, F. (2012).
A Survey of Techniques for Power Quality
Monitoring. International Journal of Power
and Energy Systems, 167-172.

22.Mitra, J., Vallem, M. R., & Patra, S. B.
(2006). A probabilistic search method for
optimal resource deployment in a
microgrid. In Proceedings of the 9th
International Conference on Probabilistic
Methods Applied to Power Systems, KTH,
Stockholm, Sweden, 1-6.

23.Nekooei, K., Farsangi, M. M., Nezamabai,
H., & Lee, K. Y. (2013). An Improved
Multi-Objective  Harmony Search for
Optimal Placement of DGs in Distribution
Systems. IEEE Transactions on Smart
Grid, 4(1), 557-567.

24.Rahimi, M., Pazand, F., & Abdollahi, A.
A. (2017). Potential assessment of
establishing solar power plants in Sistan
and Baluchestan Province using AHP
model and fuzzy logic. Geography and
Development, (49), Winter 2017. [In
Persian]

25.Solaun, K., & Cerd4, E. (2019). Climate
change impacts on renewable energy
generation: A review of quantitative
projections. Renewable and Sustainable
Energy Reviews, 1(116), 109415.

26.Soroudi, & Afrasiab, M. (2012). Binary
PSO-based dynamic  multi-objective
model for distributed generation planning
under uncertainty. IET  Generation,
Transmission & Distribution, 6(2), 67—78.

27.Tan, W. S., Hassan, M. Y., & Rahman, H.
A. (2013). Multi-distributed generation
planning using hybrid particle swarm
optimization-gravitational search
algorithm including voltage rise issue. IET
Generation, Transmission & Distribution,
7(9), 929-942.



(' 2 U /:J/L’/.) U.'/"/M

\f"" )LQ.! ‘af b)w ‘\f D),b
YYAY= YINY : Sog SO Ll YYYA —SF5Y @ Jls LLs
Journal Homepage: https://www.jgeogeshm.ir/

gy o

ST o 5l o3l b ol ) (B ogier allate )3 iy (65 Qalhe damwgd (P il

Ol gl clslys o GBi0el paime (i (oiite 095 20398 (o0l et M9
Ol elglpms gl Jle 3590l gaime (blo J5S g o pte 09,5 ~&aF R Comm>

LRV

e OleWb!

o Ly s 31 elss cal (695 calain 2 3 (55 i J (ool g Aty (60500 sslaio &
9 udgioxe (ppined g (daxe Cunj Olad (g yiwd Cgpu ailaio )3 39290 @lio CudS 5w et
S3pl 03 (S9S Cundy ddlllae X5pS 8 Lot g oy 3y90 dihate 2 (Sl il se (B slais )l
S 295 il dnogi carge Ll el 30 Ligy ashl & Cunl (] e gl 5 Gl Gl
5] lio dmg cdllia ol )3 05 sl eloial g (oLl Jame G Mo A5 & oo yal ra
e (ol dngs (i Joniliy jslate &) cnlpliy sl 005 ey cdilato sk dwg & S8 sl g
g wlibled ylojlu gy &ylig diile dbgye (sladlys 5 bapylojlu 3l onds 331 glaodly 5 cleMbl (Ll
Jolse e AlB)S )5 gainaed 5 bl y90 (o) G 5551 agote 9 e syl plejle
s | Jols ol 4 g L g wload (i il Coglgl (gl (slayially 4 4295 b Sloprens cilises
g cuslite Jleinl polie g (g Blpd gy nl )3 ol 0ad ploxl legidge (suuCaglyl (g
Sladhaio 5y S p5 40 39390 (slnylal 5 ookl b g o 03l olaid] bty 4 ¢ Jlais (sl o 3935
o3t Ol e ko (53581 @il odlil a2l 9 SIS (Llow cla) ) Jols gl (e 5 (il
@l g 25 Chletiny (bl ) 9 48)5 518 () 3)90 dlain ) 39290 (551 plniod gl Sl )by
MCagyl g (5ilommonal ()Tl )3 (oo SR Slgi o Jlod ol i g Al lonsd S Bl el

A8 ) il 230008 050 (lasug slag b

VO-Y) 1O lxius 0 lowd

5 oSl (gly 295 oK
Ol
odliul M & jgu0 4 lio
[=] 3% [a]

Ly

OF]

18IS sojly

dewg o iytod (o] olio

e

Loln! (B g dilie 15 pdyiod (55501 @l daw o (B Jawme 3 (1F-Y) s 8 Ola g (53908 (ool 2 Uw |

DOI: 10.22034/JGE0Q.2023.310033.3357
DOR:

Foroutan.v@gmail.com : g wSIl Coms «5is ) (olpie dug i gono DX g5



VEY o OF o)led OF 093 o 5] dbio (34 4ol ) Ll yi doliliad Y.

Aoddo

b @l & plibaos (65l wlie dged aated pRLaIoY § plpnod 098 90 4 Glgi e |y 655 e IS gk
Slos ol 1 g anb MolS 40115 b wlgs o piobnios mlie BGMS 5 Ll 5l o)l pope0 Sygo 5> 45 395 0 S
o s glie G igly il g lates 5 ud plie 1 asile pibnses @Gyl @le il W25 Rl (oS
oo cddlaie yo Llpd 4 o b8 o)l lo S e 9 L) o gy el = G 0l ey 5 5l ol (551 4 g
S)lpd 9 acydgiome (58,5 jlas )3 b eimen 5 (Jaome ) Glad (CodsS (i Sgpew i 1 SG 135290
g adllas 9 48)S o )3 addaie o (sl (ST @ie g9 (nFOLABl g (p A Combie b pope Sln B sl
Jasly drsgi cage Sl e (G9S Cundg al & Cansl o Sl sl g Gl Gl ) 29250 (5551 lio )2
Dgd (sloinl g (eolaidl ¢ Jase Cung ) CMidno &y oo Llgi o yol ppod aS Db Ll

Ol (bl )3 @lie ol jl oslil (o oty dise 53 oo glie diej 53 0ad plol susie (sl g}y o) e
>hb e ingl odes (o5 lagsi il dine] 13 (IS job 4 Cunl 48y plsl (g b (pols I izl
5 b aiej )3 0l pbsl slaiag () 09)5 sleg 4 |y Gl cpl Gl (S5 sk 4 45 03 (ST g (28 sl
2 S35 iy 4 b Sl iag (Y (ol a2 )y slrosisS gl 4 bgiye (slagyingp(V doaSd (gjluding:
"Gses o stmgds (Jgl 09)5 5 dgad (stimpnds SLILEE] £8g (loj > aSed cllis & bgypo slostmg (F 5 e
Sl LSS b inggy 5l By 0 il o pdisios mle Giludige g dte oo 5 luple e
S 9 (Guanetal., 2010:243) sl osds wyp 9 cou (oolaiBl glacuie p 3 p0s b dloyin aSibs, sy
(Hernandez et al. 2005; cusl ouis pbsl 55 550 Cdgmw (JS Cuosd slie p oSl Wy mlie (gilodins S0
Uil By 0 5 LelSilan sl il (K. Basu etal., 2012) guwl wile o S g3y 51 2 Barklund et al. 2008)
&l o ol iy sl Judos wsgidely 5l (Khorramdel et al. 2012; Dilettoso et al. 2008) sl S5 sla
1 45,5 5 > 01Ty, ) clie > Slas (sSlotingy sl ame 3558 K3 (pngly 53 o383l a5, )
(Farag et al., 2013) ¢!

Ll alas ol 02 Pl il 5 i ol 2 i1 (slassl ines 3 55 (S5 LD latngsy
Jod g 425 Glp ol g (b 90 gy S48 o)Ll b yen laolS gy el (oriw Sl 4 (oo
()Ke g ou ) daze) Cuwl 03,5 oalaiwl (AHP) 5l pe dldas Julos Jao 1 e pustio Cand] 30 peand g1y 5 Sle b
3 8l el b 5l ool b sl 5 Sbeses il 53 3k 6553 3 oS oyt el R clalie , (VRS L
(WA (s> dogare 5 pade BepS L ) Conl 00,5 (bl sl Sitygies o] cuin

Pl pdidyiog Cilitie wlio dawgs (rwlSal sl IS B L g ol (oS 0ad ow)p @lye I plaSomn
2 ol oxile Jodie (sba Jouiliy (o) 9 39290 Camdg (b)) slp Sl o (o gyl 53 ol Cunl 00
Za30 JHSWOT) Slses b 8185 Lloxs cdlon, yghate ol 42 (olstod sl 33,5 &) M (Lo ppigty o5 05>
b o plosl ISl = 51 ajlee g Lo (blio alox Sl sl 428 )5 51,5 oalisl 550 cailito (gl by 4 Comd odas (sla
e b e 18l (oS 05 S sl 2 Wl o o Lol Slegidge (59 1 555 5 b pmass ded 13 208 oS i
Siwpaonal g > oly Cu pde Gligl a5 S LS o dgi (oL (23 OleMbl v (law (Lo I3l cas 310,105
s ) Sl o il 00 plolid Gilises legubge 3y50 1 Slisa Juloo o 4335 186 Yane o 18 oo Jleda |,
(Chen et al, a3 a3)S )5 & 5 5yl Cope doa jI 503 Sloojor 5 @yl & Ll ad gl g)bg Pluw Jilos
(ogb bl ins blis aslssy b coolnc s g oldl 4 KaS el Syl (g5,40b 1 bgy Ko Slaw 2014:319)



v 885 oo jl oslitl b )] 3y i alain )3 o5 5] @lie drsgh (Pt Jousliy 1 &8 9 (9,8 02

b ofgn S Blal s jolate 4 (oS I3l cpl iy paskils Oyl b ofgn S b daily )3 1) s b g L
wind g b bl g0 )5 Blaal o] il Csllac 5 gllae ()6 5 (B> Jelge ololid 5 5l colld
L ojon s Shy g bli i ladye (2)6 Jolse b b g o p o8 Jl > st (31> Jolge 4 by jo
G |y 059y o At b g55)gn 38 chnds bG5Sy o0 (552 39290 o> oly o 4 Cend ]y o] &5 el )ow
LS S D i 4 Dilg o 4 5 S S oS Wi (g puolis o )8 Liad o jl 8 Cars Cuxdas (o b s ol plu
(DesSS 1S 3ol ywdyd 059y wel Cutdge (clynl (gl WSle5 o 45 At 059 Lo 13 39340 yolic lasy gy a5 Jls 5

G., 2018:73)

B9 (99,

Gl olosle g (awlidled ylojlu gy &)yl5s Ao dogs o (sladles g b losle jl o 381 slaedly g leMbl cllie oyl )
Sh> sloyiahl & d2gi b g 9 laBS )18 (anaid 5 b5yl 390 (W) G T8l Cogore 5 piies sl
5l oolasiwl (! 48 )5 sl (6 S ass S udou jl ealainl b g i (2339 jlwpaenal alisee Jolge bl )3 o glgl
PSS a5 K> (6)gh dagi Sl & (alse (e 69y B A (o0 S8 IS Cuslin 5 e 4 (23059 U9
oebaid] olie ¢ Jlain] gloyusio D959 yguo )0 puiored 9 39 o0 030 olaid] dads o 4y ) 5 0 Sjg Slpd ¢ by op)]
)’I J..alb- C"L" e g Ob’.wl ldalaie SO A,S).w 33 d9>90 L;LQ)LJ )1 oslawl b Dy M‘? yuio ¥ Gy )1 ol o3l>
5P pdnies wle Sl loposee Bl (o (351 @lio Sl ookl (e g atja (b)) 3 IS s cdla,
o) 4 g Al 0133, L) Ldow ol g (63,8 Sl Coles 13 g 48,5 S ey 3590 ddaie ;3 39390
S ) Gl pdinoS oje Sy lagsl aucodyl 5 lupmenal (o)l > ore B Sl e LS
Toao >y g LI SOl mal Jolge o] 3 a8 33,5 o 1)) cou il oo 5wy a5 ol S5 ) 4 Ao LSl
@l oy Jold) Jebs ool 5l g g 00,5 ) (2B 9 (3 Sepilinl Jelse agen g (s s W2 S
ol 03 )5 &1l (605 doeis o)LL 0 g (l.gel L gy sladwsy &)l § Slgw

B glaadl g Coxy
2hos slagsyl oo slabigd g s B «gd bl wins bt Jold ()5 9 (L3I Sl Jelge iz ol
B o &\)l |) ul...uo}b 9 uw Ol.‘;..:‘

515 S5 5 Jolss
bl Cudge pliniog ojp g bl dlan Sl sl V Jgia 3 plptiien ojes  ise BN Lelgs a0
Cage (glop g ol ol 9T dgvg ol aB)S 18 SiS g Sl eauldl 451> (eslll suail LI oS ol il
oo b dbe gt bl wold il cilitee gblie )3 piyios slasipl Gl elgl 1 o)l e Gkl 298 oo
sbolSgys drwgs slp Gliwl cul Bblie cuslie Cusge Glyicee () JS5) HouiS AVl (gundysd il (60ke el
SReiilpl g ytashS 3o gl 5 (B colow 5 eplaalj 4y 390000 adlate (il (555 yo bl 28l 1) S)h (bt
Wy )3 eopiren Bl oo (s ygt SolSg e Slinl dxias cdilain (ol lawgle (slod (yizred § cawlio GG 4 4255 L
g5 ol 3l sl (gl o8 emilty plos sbd Jolsw olutal 3 il g (sla i 5 o — G plptes (655

Wyl (g5,



VEY o OF o)led OF 093 o 5] dbio (34 4ol ) Ll yi doliliad vy

WAY ol ploson glass sl olojlo tauie )5.\.\.5 » SWlw M}Tw WU .\Jﬂw

)8 0L bl (63b Jeudly 4 (l5 o0 pdyanos (6 6l @lie jl ealatl 53 il (Vb Jewsliy 1500 diged g 4

ool pioa 5 i 5 Mo Jlo e 3 5 pge il cul 3 m3 g0 teles 358 2y (b)Y JSL5 5 5Silen
‘OW L‘n),\é'),; b L;me cdb;»l 3L LSL“)W P b)b d9>9 b ng);'l )’l oslawl L;l)g wl;p L»l)w 9
) Sbme) 3y sladl coloydl )3 wgd sb Jolis Jlo ciliste Jguad owvge sladl aiiwd 85 = jlojs g lglyw — s
(5L 251) ) ol ey Bgyme) 059) VW= (sl g o 98 b il Laslgl 51 8" (usdlely oy (o5 515) ot oLy a; B yme
Cuolesl b iS5 .l 03 )8 ] (3L (sloolS 950 drwes (gl (g pulas (o Jumwily ccuslio jd yioglS Vo v dgus Co o b
—Br WP (9 W podygie el (ol 45 3)h Gl ddlaie 3 sl (38,5 Gl pLI L Gl 3 §p Bpae gl pll &S

WAY ol plsos glasspl lojle iauio d‘)‘l‘ dbb u...Uol -YJ&M’

awg glagyb sty oY sl (b 5 (ol (Sial doje )3 485 O )90 S SW L aldes
235 oo gmmo w3l AT ol 4 59)9 ol dlaii S gl 5 Gl (il ALl 4 d2g5 b ol ol b 4l
B (o) S & sdygs 5 (99b olg s Wil s (SlolS g 3yl (Slanwsi slag )b sl (o il
s el Jobus 31 oalisl b 51550 Sy s ysd o g0 (s 45 dmd o oyl Cllaing .35l JLo e 5 1oy )3 53
S Y0 Laib 1S o IS s by a8 lglSe 0 oS g, 48 o 53 cmd e b |y e 5 S ) S iy S tin
(Lei Y, etal., 2019: 124)s,l> zlas] ,bSa V0 dg00 4 S Jlej b Sl5lKe YO+ 08905 puicmod d)l> L5



v 885 oo jl oslistl b 2] 3y i alain )3 o5 5l e drgh (Pt sy 1 &8 9 (9,8 o2

(9,08 g dro bW) 1> Jolgs.) Jou>

515 S 351 sl Jalge b bl
2 piios slagspl cilises lgl 5l )by ol g Ol laulpd )3 5b5 £955 d92g 1 Ll i Cunsbge s,
ol Gl Gblio
shol dlads S il aSol 4 a9 b e slanwgs slag b L;’I);l dlfg piY lacaloy; 29y i awluw ©lS S,
22)50 Cgure  weilidl Ol glacl 4y 249
o @le 1L (e pus S
35l oot 5 uieios slacss il plojles aoliolul (8" 2o glacss il (P65 o yted 5 .
"(le) Gy
zeizme ol (bl cliuagl 5 Gl oKL Wil il g (glaolRiily 5 (Sliiod Sluoge 973 56
205 S gl il Ao ) Sladods slaojgy g g yb sbml sl 0y 5 plglyw e el
Ik drg Slaal 4 oliws glp g il J) isu plyis 4 ogad ISl gl 5L Ik Ss

Gro blas

b ]33] g dmusgd wuid oty ol 43 B+ edlo 3 (gly 0l DS gla g 5l piwl Cudbge pac
(00) w3y Sl & ()5 5 JBB) (95 e )i aloy cagdgl b S 5 pdynass slaolyy W1
298 Gy b b
g Sinlod (9h dumga (i dg g plphiod (slaofyy dawg sl jeme Bl edomg 5 SV gb A0l
joeee yge Sl p)Y plxudl
2hes syl Jooo Jb 3 ojg sl (ol Sliind ilug )l pae Ws
don )3 g i dos (6551 lacs gl 4 bgrye adgl dlop 5 pin1o5 (551 slaoggy YL gl auja

. . . W,
woyas picy S alep Cla (35 )ledd
(P9oE u_mlfi pic W5
&g 398 5 Ul Gk jl 4ddS Jlo o> (b oad Wy (AL Gy Y dg0e Ol 5 4l nd e We

Olojlw deliwlu! 0931.5" Ad Jlw jd oMl (glygid pdomo .l wdVU (45198 dgg 0je> pl g8 bla ales |
sl ol b 2 agal |y opad b g ole edje n Jetde (o) G 5l st 5 pivs eyl
@ bl Jlo lio piomen 5 ©)lidl 5 lby 03,5 sl 9508 ©)ljg 4 danly (g3 Ao ©jg0 4 il lojl
eSS dedgr (iled 13 Cgae wliliel (isy aw Jold lojle Jbo mlie sl odds 03y 2,53V g & slas > iy
oxloss ¢ so Mol (lypd oo (sla gy S po rrie) Wbl B B)lg Sl ol osrg Grizmen 5 polats] glasal)>
(NFAASIVE e

@ ol lp Agd sagll I (S plgis a1y (pogad o (9> pise ES)Uhe I (e 95 ©)ljg bawgs g
2wl (655 umb s 4y SeS gl (wogas sy (615l umb cgd Bun .l 0398 Hlul drwgy Slaal
2 b9 Jlasl dbgypo &yjde ot Ailgice oS (a9 W0y (Hae g 93 4 (len g (AgdS b)) e
lgle Vel i <yl b pdiaios slaolSg s 5l (50 (duend 03 £ e 1 A Jlo o Wil plejle il ol
JUB > Jlo Ve o r gudgh G )3 4 dte 4535 B (e )3 il 5 (B (e daBlie (g6 4 pladl
(\ch\‘\ cLJLM:) Sy dadlo 0y

3939 b 4 ol (paniSS g 5,18 ¢ G prdaws dww 53 3,8 b590] ¢ lasuaod cla 5yl dnwgi b daly )0 pae puaic SO
ibee Lyl g (giuyaeliy BB ooy 4 sl pdaw glaolKiils

) S Pl Jolgs
lSe gy ©)lig S lsp (98 VR o0le b Gillae sl 0aol ¥ Jgux 1> i oje 1 Sge (20 Jelgs a0



VEY o OF o)led OF 093 o 5] dbio (34 4ol ) Ll yi doliliad V¥

(X)) Aoy o J8ls oS les pliBl (956 4 o Sb g plotsiog clae)yl adye g A9 dawgy 4 Cond ol
s s gy 2y (6 0 ole b Billae 395 el oo slacsiyl 31 a8 Gy il 3y9e byl AVLs (I3
@ (2B g J31) (W0 pis oS wlopw Caglgl b Sb g phnaos (slaolS gy prew Cusl lSe o> Ji5 dnwgs
4 0l 355l o plpl wad o lis Sldllas (Jlo ol b Sl jouiS 5y cud )l (700) Jopd g g obxy Jolas
5 Casd 33l Gl i o8 laefgy dneg sl jome sk 4 e slaan]d (] egdle Wlods s Jai do laal
O p3Y plredl 5 (Sialon 4SSl (g diud joome joho SALDE 15 )0 duwge (p sl ody 5 SYsb S|
5 e 055 slacals I (B 555 sloatis @l 4 pile (IS ale s gl (IS (S5 Bk jladl wxdls 29y
23 Gille 39 00 )8 K9y (LBl 3195 4 el 990l it oyt )3 oy 4 el CleMbl ] oS it 55
059> epdpeos Slaegipl (i I ol o S Jlu & Cunl pole Cliiod (gl g (Siloisybx pas 0jg ol )
o845 B plol Jlo 5 cilises (clacsglond ablS g sl polie Slinios o 5 4l Jops Jlo 5 ol
aopm Lo Wojg ol gdise (58 lo s 5 (VL aj b pisnsion slaolSs (b g b Jshite (slo
LAY DY o 5 31l ol ) ol Jghito (slolSg i 31 j2aS b 35 el (6309 (50 00 430 9 5515 Cgus
Logass | pogad Jisy il Gl galinio8 (5l slacsyglob 4 by adsl glopw (VL auie apg ol L
1) dnogi das psld cpl b asye (Vb adgl arjo djloise )l 3,0 g2y lilad 5l (S g98y Jloinl a7 glagbul 5
il 503 p3ye il il p3y0 STl agas (25T pas 4y bgpye o cnl 13 S0 (il S el il (ol
NS Lo s g5 p3y0 yidr el (o 4 05,15 (2T 028 1 dsna08 lags il mibie (slacd b ) yoiS sl
S o5 olusl 1) 059>l 5

SHIY g0 bl (pl &8 a0 lis Sladod .Canl gyg) (o0b OMSUie b (bl 5y a8 i puil> Jb 53
Cund i § bl Ol ol sl 00l Cawd | mje5 398 ¢ JWnl B,k 11y asdS Jlw 0> (b odds Wlgi (alBL 50
(o] glathao 5 S b 51 o 3] AeMbol) sl Iaypnsas (5991 (gartd g 03m 38 Juld ) il ASuid

G ladlaie )ik 3855 (zmed 9 Glisebl Cebl o)) gl & Consl ailaio VP Jolis (oll (3 4Sed g e <550
Plo Gy ebusly g liwsldl asle olayedS 4 pols Jbs jo ¢ bl il ouds oS5 gladlaie )8 slapivw pled]
@ Sl YO (gldlad g liggh 5 Gl ladlaie §p 0858 Qlii 5 shyelin sl w5 4 A5 e
g bedluy) dmg b Clplo cud )b iolidl ISl a8 5l 3959 3 Olplo Ll 4 Clgle VYo 5l i 5 liwslidl
D)l 3929 (pogad Ay S Ui

My lp bl (8L Jb 53 Gl polpw 3 gy don il oad Joas Sl SIS S 4 SL 6l a5l
Ee5 G0 4 gydse nl bl 4Bl o] (glaJud g 90l s o 1 (6518 (ko b &S Mitn a5l 5
socte Jlo plojlo sl 3 508 il 00 ST Glaz julpes )3 558 iz 5 Mg pleal g pipiie (glass,l
oot b Y ek 5S4 Ele sy slaolS gy drngh y edS G pu 4y S8 jglaie 4y 0D Sgile S 5200 5 Bl
(Solaun K, Cerda sus’ (¢ 35 alo yu dmuwgs Jl> 55 (sl y9uiS )3 ¢yl 3 Yo VE FO ool 5 lga g Gl yuuss il yasS” 5]
E, 2019:109415)

5SS S bl 1 nilen S Ml logs 3)llie AV 1) VFer Jl dndgs douY )3 pbiaios (slaes il i ¢ giune
2 48) sl (Bpmo 52 M (slp i sloelSsy Sl eslitul S5 (sla g o 53 (Sagl ShalS (glael, oy ytage
51 ookl 4y 32985 1y 550y g LI5E Ao par Ll dee 9 <dgd (il o o)lsl ] 4 55 " SL (elgn 6" VA ool
oVl 5l ()5 ol Gl 3l b wlie el 4 bgie piiniod slasyil dnwg S pignaed clagsyl
o555 )3 (045 U5 yune) 01dh gy bgus b3y oty b yno (oSN ol 3B 5 o3le ¥ 5 ¥ (glao s alas ]
slogisy )3 sl G Bpan (Y Jgio) (om) el i Abbigo s Lo lmoai VT )Ll pae 5 plpnyaos o



Ye 885 oo jl oslistl b 2] 3y i alain )3 o5 5l e drgh (Pt sy 1 &8 9 (9,8 o2

5 oad 351 SeMb]) sl il b 50 Jls 55 3oy BV B WY e 6Vlo 03y £ b (opgliS g cinio ¢ JsSme
Bl o |y Canl canlie (I8 ko s S5 000l (6551 lie > ()15 Lo ps ol (il 50 @i <8y
63k By il LS lo s & cusl ] Glias 4 gdg90 (pl 3515 3929 sl )3 30 4 (gwyted G B Sl (kg
by dalgs

Vode Jlo 5l sandygs slodglo jlond 8y 5 4z jo (IRENA) dgios clacss il (el puilil 03155 3
Olwon 4y 3o .Cuol a8l aT/YY dgds e ek )0 35 (Sid cladl 5y anje oS Jbs > adly (ialS IVY i
5 Sl o 3 ol SlggliS 1§+, 59105 bawvgio b 4y ol Jbo > Jolu )3 (o3l slag b (4l (LCOE) (3
basglo jsbo 41 55 (S3h)53 i Sl Bt Glaod i sy oo Sl DlgglS 1§ - 10F il 4 oy Sl By
i o gu | & Jsane molSoys (sly Gy et djp cunlio > b oo (tnlS KWH [ § 230 5505
wpsp JS Sl cubls s Sk (COOK N., 2018: 357) sl sl ol [ $ « WV b +,00 1y 08 o 03lits
OBl Ve 4 39y SlgghS S § YA YWY Lo 5 osd a3 lo 06 Syp wlbde )3 (chudyed whaww (Slp ol o
Jb 53 cedsl o pd o (Jb o cund aBl (EalS 0)53 Job 53 5 (3l g djr sl andl VNP ke 4y s
Solaun )l asly (iol58] pow SO ccalisee clipas o) Gilidl s 4 VNS LY ee 5laud b o .l il58l
(K, Cerda E, 2019:109415

(0bel B @i &8 1 igin) VFAFITAD (liwargly 9 (b Ll )3 G S pue .V Joa

(33 D0
e el | e
(Mo 3) (509WiS g imio GiS 53 By Bpae | (Ao p) (S (is 5 By Bpae S ‘_,S(::‘ij:u;/)\m e

WIY fo/f Yo¥Y YAY
Wis fa/0 ¥Y 00 \WAD
\o/Y ¥a/A \ra gt YA
VY £Y/4 Vo8 YAV
VAN fa/A YaVD YWAA
VY FAIA Y050 VWAL
Y-/5 Y/ YYoh .
v/ av/\ YAA ¥
YE/A Y ¥a-) yay
voly ov/y FrEe yyay
YY/Y ov/a FYyYY yyay
YY/A v/ £y a5




VEY o OF o)led OF 093 o 5] dbio (34 4ol ) Ll yi doliliad ve

& @l 3l edlatul Blo el Cpl &S 3l (5] Joltio mlie 1 oslaiwl 4 bled ¢yl (65 5) slacuslaw ilawbio
S5l ojpr by lppl el @y bug (dewd (e gw puitne 1o g it All CEby D98 L
by ye (sl il Caley yskato 4 a5 sl o 53 ol g5 oo (oluosd (gl gus 31 00iiS o3litiol (slmolSg i b sty os
Sb g5l 5 ookl yume s g 03,5 dgame |y Juwd (clac gur | oolil zu s 4 Lb ayguiS ¢ slon 9 o s 4
B il 4 oo W5 e oud S g sladill (o) Bl (5l ol o uilil Cliios 3o g (o5 9)
5 d9de iRl iyl g glo g 03,8 By |y ik g laaill 58 SIS S jLasl g
4 4T3l Gt oS ) iles S msena 5 (LIS sl ol ogMle amd o Sl Sl 3590 (IS 41l pus Jloo]
L gl yome oy 3l LISl s (fasge pl WS dn gl dlail e oS Wy 4 Wb yn Gde Al Sl dewss
WS o B puaio

9ol Sl (b (So38 Syl b S e 455 lgn g O Lulyd 4 4 il oy 4 pdnios (slasyglid
orized 2o g Ol bulpd )38 oo 5B (551 i 3Skes 5 liseb] CublB Sl ol S i 3 ) (s
s oo 50 Logas sl (slal 1 @l )i 15 (b)) o puj sl 13 Slios plo o Jlsl bglas p wls o
031> (3gr (o yiwd 53 395 00 )9S ypulps 3 Wa0fg s g sl drwgs pie dy oxie g Cusl 0je cnl S ille lacdg
sl grie o] dnogi S (ol o gie Sy 0y90 50 GBS o

(Bagsd 9 o B) (2,16 Jolge ¥ Jgo

2y Pl Jolgs w8

oSl 5 lslisl wile o sS4 Gy Slpplo 5 ol (hadlate pleal 01

ol s jl Lo alST il 02

ooVl 0158 035" ol Bl | piiaos Gl s Jlo @lio (391 (yiod 03
Gpas 568l Mol gl FY 00l ¥ o ¥ (slao pay dlas

Sl pw (sl Bpan Jlil (92 w2l)d 9 G SLOE il

o2l Jb )3 08T ler 53 pliaes plie ause pdiniod oje> e Cuad JialS
S aw p S Jooxe mlio b duslio 0 mlie opl cunl osds sl asl s 4 cusl Os

Al e 3y Mg lp Pl @lie o dund

i yé g eiune Sl polaidl S 2l 5k (e T
208 ol gy 5Slas IS 56 lgn g o it Ll T
e 2> o el JIS (5, b sl 1 5 (555 slacusls ,> (Stugal Ts

Pl sl dlezsl by 9 BT claodls T4

B ipgh g Sl aludy 399 pie 9 (S dmwgd g Guid Ts

CubilB jl 50 39350 @lio > )l 039 AT mle 350 ;0 (B (slaodld g leMbl ¢yl ol g i ybiwl )

e Gl g oS g 4o bl ol pliy bl ged J13)95 50 «Sy5 olie )3 drwgs 9 IS wleyw (sl (B el
&) gl o opl po slesel Cls cely gol cpl o)y (glofsg ! cyliw] puol o )3 pluass Calisee il 390 > mol>
ol dilaie jo 3 ol drssi gl 25y pre I3l S Dlados g aghy b s o g Sl lag il s
laass o Cul oSS b 50 pliniod gl bl Giso cwl 03l LS (gaa ax g8 die) cpl 50 58S U liwl s )]
e a3l sl 1) 398 jalenia walsse il cul 510,05 (6yelcd el sk 51 YL Glossly b (655l g5 o (om0
Ol S5l ol Slaiss S1he (g5lailely (sl ()l ke p b ST cdsy 3855 (655l 15 5 plssios slagss il



v 885 oo jl oslistl b 2] 3y i alain )3 o5 5l e drgh (Pt sy 1 &8 9 (9,8 o2

)b 9 (10 STkl Jelge Gaugen 9 o)y
Sl pdoniod iy dawgd (gl ol Ao IS Jlois| ).ul.’ Sy yekaie b |y Glogw (e Julod g i F i
Gy b aS o S yliScilin g lpde 4 Julod ogud ()l 0dd 03l SIS pl (23015 35 O Jed> pd B e
ol 03y olais] Calises d)lge 4y g cpl 4 o Vloinl g (59 A S 40 W)d (698 dagi Ay jl &S lelse oy yens
oo sl 00> LS ) g Cuenl p ieS sdiad i ¢ a8 b 0l olaidl dbd a4 ) g 0 e Sy copd SO il

Jlein] oy S saimd i V jlade ol j3 a8 At puste YUY (o ol 03> (olaid] yolde ¢ Jlois] 3959 &y ) ol

w2 o s 1y sl oy piiio Vg sl £484

ol 43 mianasd (5501 Ly 8l Olgw Julod aods . F Joua
L5 s
(+) oo bli () > bl

St LIPSO Wi | s ] )6 i 158 slogtans 4 jioS 4oy
Sz ol Sl W, sze 381 Vg w3

S o gle Ws ole Cliis ilugs )l pie

S4 205 551 olsh g oten o | Wi 2o slaojsn VL oyl 4 ja

S5 (Flaiod Sluga 3929 Ws 5e5 (251 2908

Se 3 I35 leyes 513l We Chgnds aSed s

S Jelge
(+) Loy | () b
O1 Sladhio &S5 ) plo] T1 226 S5k o
Oz o8l Sy 5| 2T 3 T2 s g ol pine by
o @lio (g oyt ) Ts S5 ol ) (Siwgal
O4 Gy slols L3l Ta | pinass wlio slesel LB i g (BT claosls

Os 55 & bgye e cuagd Jials | Ts B dnngs g 3udo0

Julosi

S4 952 «S1 g8 bla cuwl asine & Jado 5l a5 jslailen .cuol oads 1)1 0 Jods ;0 Jjg Slow Julod g 4 o0 aoMS
O] plhass 059w Sb i Iy Ta o T1 slanags izead 904 9 O1 slacus,d Wy g Wo cars bl
Oliw! oWl Cusdas < Jgl ax > o 1) ol g8 blas ¢ 339 Slgw Julod g 500 5l Juols zuls 500 @)l & aiud
2 g 5SS ) sble b dwlie o sble S 0ol Jle ey aud)yes b Ll ales 51 oblie e By Lo &
lolid aad LI o Setee imed lod oo (Byre pdphdod (9l (g pied 3 g (olew O3 g Syl
L s ()b Jelgs da 53 ai3lico (o)l jome yoro (Vsbo ladwgy g pdiniod laofyn VL adgl dije wud
Sl g plb 5k e 9 0392 0jg> cnl kol oo 5 slp LAE Lialjdl g (ladate a5l & Joi> & g5
5 0528 | ol @l bl sl 3 pho8 jeelcudbge dnwg slp ol slaies (g5l 0j5> slaculs
ol Ay 4 S Cas BN peenad 9 oIS Cwliw 4 5 ladiog bl (3 pluasg Lisu ) Slgw Julos
2D gud oo Mgduday 0o

e STl p g Gl dsgi ) SaS (sl il Hlul (ol Cotel Co gl 4 Lo i oo Sl gl ) dpog



VEY o OF o)led OF 093 o 5] dbio (34 4ol ) Ll yi doliliad YA

3 S oo (e ) (315 g (2 )5 s (61T ALe o (sloofg s pglis ol (el Castel S 015 392 ol
3 S gl pus cnlplty it o il slags IS ko p Ygaro wriite (55wl (slaojyyy o Cusl ol el ]
o & e ol S5 2 3o (B 0 S e il @)l 32y alanags bl 3 oS ible ) (5S4l
i 3 GBI 5 (2B )l ale e slaofan (sl (S i & 398 e 5 eolal slacoles dacisli
sl 3y 405

S sl S il sl pdinos (6551 @lie drwgi sl 0ad gt YL ladiza > 4 1o 5)Ked =Y apoy
Gk 3l 1y 6)Sen Kl e s il Glil 13 <8 )lie 4 5l cplpl S i 1y S slolS gy A sa ol 4
A ety Glad glacuslus 41)

(+) Cogb bl () dird bl

ois | Junl [ Job | | s [ el | Jeb
S: | 0.1 3 0.3 Wi 0.1 2 0.2
S> | 0.1 2 0.2 W2 0.1 3 0.3
Sz | 0.05 3 0.15 | Wz | 0.05 3 0.15
Ss | 0.1 2 0.2 W4 0.1 3 0.3
Ss | 0.05 1 0.05 | Ws 0.1 2 0.2
Se | 0.05 2 0.1 Ws 0.1 2 0.2

P9 Jolgs
(+) Lo (-) Laysgs

o | Jlt | Jobo | [ opg | Jet | g
O:] 0.2 3 0.6 T1 0.1 3 0.3
02 | 0.05 2 0.1 T2 0.05 2 0.1
O3 | 0.1 2 0.2 T3 0.1 3 0.3
04| 0.2 2 0.4 Ta 0.05 2 0.1
Os| 0.1 3 0.3 Ts 0.05 2 0.1

3P sl YL (D)8 42y S 00 A5 (055 4 (658 Arwgi 5 BTG L p AT 0jg argl g (3aiod Ll Y oy
S bl sl isy Cpl )0 drwgl g 5000 4 059 0150 S &S Cuwl (6900 Cd (gly copl o 5 205 ooy o Mg
903)5 My (gwyiwd dodg & wilgn SladoS e & 3900 wlual Gis cpl lp SlaS Forie S dbol 4
9 0 g lisins gy 5yl 310 2l b ety by ol 35 1y ()0 Olasdos a8 5ET ) 098 Cliios
Sl plxl 4 (Gilo )b g e Jelos

S el ) ol ddgy Wl e (2le 28 S, 88 ime (ol 0 sl (S o piypion Al i jar e coles —F dpogs
dwg b 90 Clias 4 bgrpe SUl lacudles g bl @y Capuslle | (Sp & cul g9l Rl
e Al S b 5 313l 29 e el gdge cnl comimen 3,5 Jlosl gy bawgs (IS aloj i pdydios
WS a5 6yl 8 e g als o ) UK

h599] slacdles Ll gt lolio ol mae sl s (55l dmasgi (8lyy g ped S slikor y5 i8] elis,1 -0 Apogs
Bl i ol 3 39290 lae lacud )l I pdje Sl ainy (Al 598 g Gl 3 pdiaos lie dxwgs 3)50 )3
S 3)ly gk o y> (bjgal (wyd acby y3 |y plodaos lacsi sl Ghjgel sl S plgis 4 Wlgi e > Aitun
o o ]38l s (65,3 5l eolatwl o 1) pose il g dBMe IS oy

2390 5 gelr (g3latfl 5 (15 (2w el 23] 5 5y e b atlg e ol (2 )5 S50 5 cgd aeals (g pglaen -F oy
insd S 2 )18 ol plol aim )15 IS Al s dmel ot )3 iy 40 1y Wl S pdptyios (65l lie plos
S o SaS oS D oaejgg i (BNl @ baye slaosly 4 IS W Lle



4 S ol ookl b ! (B Cgin ddate 13 plidiod (65l lie dwg i ol talea 9 (99,8 (o2

2 dng gl o) 4y (g yiwd wje> (ol (Vb il (gl )5dS 0 S)n (Al el 40 Cgd dldlae -V oy
2l olal plawd (glp 0gd Bl b o5 Juol 5l Wil o cdd sl (B1)) 13 OBl i Judo & S5 wlide
Ja.wy LL L“Q-:-")' 4355 L}-’.l QKJLe L;Lo O‘)‘-"? ‘Jls- Oﬁl b LS eolal dxol> Jf éa.s & )JJJJJJ.?U L;Lmjg)g daw gl élﬁ
e plosl cdgd

e GlmoSg sl (6)9 38 pIados dxwg ladaly gl ly doly @oge 9 (o plon] G 1ile CurBige -A apogi
ol (o 251y 3,559, SO diojlo gadge () .l odile pladl ¢ oo (slacdgd (gom jl ol 03l pas L> 4y yodS™ jo
S5S Jols el 353 (65105 ko jas el 1 alg 1S ke puo B 5L 1,a Y1 p5Y >y (gl &S

8 5 4o
dallas Slosds e |y i sl g b bl jd (655 Wdei S5 )0 g0 dboml 4y 5l a5 W)l> dgng (gosie Jolss
e 45 35 il sl dnsgs Crge Wl el 29290 19 delol aS” sl ) JSoley sl ] 53 (g5 05 S Cmds
S oads A3 glaooly § leMbl lis (pl o il daled  cloinl 5 (oolaidl ¢ Jaore Cawsj CMidze LA & eyl
(o) 3 351 o900 9 pdueios lagsipl plojlo g (lidlsn (lojles e9y ©l5g disle dbogyye (sladles g laglojls
ol Coglgl (ghls (slajiall 4y i b jlopaeal cilisee Jalse (23 ()9 (e 9 1585 )13 (a5 (2l 290
890 g a4l aS lelge oy yiene (69 U A8 o SaS IS il 5 lpde 4 230159 gl edlatul LA ploc]
OS5 ow cilm,y j) Lol b eoran 5 il (glilate 5y €805 )3 Se390 cslalol 5l o0l b .8 35 405 5,1
s D90 ddlate 5339290 (5l phidaded @lie Sl o)l po e Bkl e uund (51 @lie Sl oslitul lise g arsa L)) 5
Conlow )3 ot i Ko oo Julox ol a9 al 3,8 ) ulos ol g (60,08 claausgs colys g 485 )8
Sl oo ydpdsaod 0jg> dnwgs S ) lisl 3 plibaod ojes larwg slagsb aucudsl 5 Gilupmeal ()35
s Sty o g 2 395 5 155 e Jg) 9 55 ol 5 sl bt )3 s 5 i i 30
b sl Jouily wf) e WS (0 Jroot 4209 4 (3L HliS ¢ lund oS g Cud Gl PR ggdge nl &S
5 a5 el (COS5) S5 Slaws dos il ) canllas ol 5 sl 00 plsl Uitk ) 55 oS s (635 sko pu
Ml bawsgs |2l Sl o8 a0 b plol Sl dle 1 o se o Llod (hg) gl i odlil sl Jously Jolos
ol b s 48,5 IS gy ol sl efgn 3 IS (ol Slegdge g9y 55 e (izpen 5 adlllas 590 ailaie s L]
Neid |y 0Kl calises Glowauad g o > oy cu pdo Syl 25 a8 WS o 0 (0L leMbl (lgw (Jdow il ¢ b
o g 450 S cdalllan ol ] i Sl Calisre Clegudge dy90 ;0 Glija Judod g 4 i A8l Ygane 5 LS 0
ol B &l (S el 4 SaS gl BB sladuog g Gledbl g ol olwlid alisee Glegdge dy50 3 M
p3Y Qliwl pdinios oyl g ly & platlle 5 Pluw ancogdl 4 S8 gl 1) (S leMbl (30
il 355 (65531 ola sty ¢ pminmed g 39390 Sl g s b wins «gd bls walllas ol )3 2359l walyd ccul
OFL (99 o 33 g (ool OLS (oLl pan CusBge a5 oy (Ui (o g o0 Sl Juols gulls 85518 (bl 290
Sl Gy g ol Gl aler 5l 63k j sblie o] CuBge sl igu cpl ol wgb bl I dpnaed slags
Jlo ol b e opo 23358 (6550 lio dnng (slp o 25l 0 g9 4 K> (3blie b dulio )3 sblie (B )3 L
Ofgie 2 g 4 Sl (93)lse iz e e Glwl ) plibded (i dawgl Elo &S 33 392 s8> s LI
ooy sV adsl ahjm g Wajgme (el 53 S5l )S0,00 9 0dzen (Sl gy b (g2 chnd bl (s )3 31> dbogsye
sl slal el p3Y Slolidl &S el wo oplpliy il po inds bli5 caidy 4> Jalse o5 ige epiotydos (g3l
Sl 8B 2929 S (pl 0 Cuo b i S S Ay b il (s ul 3 ) (ailge (i &5 300 pldl ol
2348 50 gblie 4y oy 4 Wl g (Bl (5l 15 S o ol (S wleyus (sl (s Sy iz &S el (glailai

D9 Plo Gluer lryeis > L g



VEY o OF o)led OF 093 o 5] dbio (34 4ol ) Ll yi doliliad e

ORl381 gt e o 5l (Bluwe S5 4y g5 (gl Lol ali8l o)l addllae ol 3 (2L (gias) & gam cuo )b
2B 3l Grej 81055 5 395 Mg By 2B Sl B e [ LS wlej a3 o (L5 &S Cul 0if g Coner
dpog b abld Giso ol bl dreg ly SRS 0585 plgie 4 G5l i ) (b (Stugn pae o] Jid 4
Bblie plo ) Sl o Baod cpl omizman 9 22l (icw (pl Ayl & KaS (gl Wl e dlde (LY 55 00l &Lyl glo
Sl Junily s Jo o ) 9 (65531 8 )5 jgabse &S st 55 ()05 slaglusl ) a8 0l by oS )3 wlie
Adbge plpdes g5, 059 0 (oYL

&be

o g bl ise p St L gl (3 a¥saxe (il 6)ls Gl il . oere (A § (e gy (Sdeze 5 ol ] LY
YAV 3l FF oot Lo slatbl daliliad ()05 ol8isly (698 5L rallas 3,0)

b b oly o gl liwl )0 (cadysn sloolSg i )l il  rww Jadls ol o plllue 5 dabld 55L g dosto (o> Yy
XA oylod VYRS Lo dxwgi 9 Lblyss o 51 slaie s AHP Jso 5l eslicsl

YA by cglarsh 5 Gl Gl 533k (55531 51 665 0y ISl (b)) degane c(5 33 g Ly cpaie g Y

4. Abdi, S. H., & Afshar, K. (2013). Application of IPSO-Monte Carlo for optimal distributed
generation allocation and sizing. International Journal of Electrical Power and Energy Systems,
44(1), 786-797.

5. Barklund, E., et al. (2008). Energy management in autonomous microgrid using stability-constrained
droop control of inverters. IEEE Transactions on Power Electronics, 23(5), 2346-2352.

6. Basu, K., Bhattacharya, A., Chowdhury, S., & Chowdhury, S. P. (2012). Planned scheduling for
economic power sharing in a CHP-based microgrid. IEEE Transactions on Power Systems, 27(1),
30-38.

7. Basu, K., Bhattacharya, A., Chowdhury, S., & Chowdhury, S. P. (2012). Planned scheduling for
economic power sharing in a CHP-based microgrid. IEEE Transactions on Power Systems, 27(1),
30-38.

8. Chen, G, Chen, Y., & Smedley, K. M. (2004). Three-phase four-leg active power quality conditioner
without references calculation. In Proceedings of the Applied Power Electronics Conference (pp.
587-593).

9. Chen, W. M., Kim, H., & Yamaguchi, H. (2014). Renewable energy in eastern Asia: Renewable
energy policy review and comparative SWOT analysis for promoting renewable energy in Japan,
South Korea, and Taiwan. Energy Policy, 74, 319-329.

10.Conti, S., Nicolosi, R., Rizzo, S. A., & Zeineldin, H. H. (2012). Optimal dispatching of distributed
generators and storage systems for MV islanded microgrids. IEEE Transactions on Power Delivery,
27(3), 1243-1251.

11.Cook, N. (2018). Current issues and US relations in brief. Current Politics and Economics of Africa,
11(4), 357-376.

12.Crawford, G. (2019). Gaaaa’s  fossil-fuel  subsidy reform. Retrieved from
https://www.ids.ac.uk/files/dmfile/LHcasestudy09-FossilfuelsGhana.pdf

13.Dess, G. (2018). Strategic Management. McGraw-Hill.

14.Diaz, G., & Gonzalez-Moran, C. (2012). Fischer-Burmeister-based method for calculating
equilibrium points of droop-regulated microgrids. IEEE Transactions on Power Systems, 27(2), 959-
967.

15.Dilettoso, E., Rizzo, S. A., & Salerno, N. (2008). SALHE-EA: A new evolutionary algorithm for
multi-objective optimization of electromagnetic devices. In Intelligent Computer Techniques in
Applied Electromagnetics (Vol. 119, pp. 37-45).

16.Farag, H. E., Abdelaziz, M. M. A., & El-Saadany, E. F. (2013). Voltage and reactive power impacts
on successful operation of islanded microgrids. IEEE Transactions on Power Systems, 28(2), 1716-
1727.

17.Ferracci, P. (2012). Power quality. Schneider Electric Cahier Technique, No. 199.



A S ol ookl b ! (B Cgin ddate 13 plidiod (65l lie dwg i ol talea 9 (99,8 (o2

18.Guan, X., Xu, Z., & Jia, Q. (2010). Energy-efficient buildings facilitated by microgrid. IEEE
Transactions on Smart Grid, 1(3), 243-252.

19.Hernandez-Aramburo, T., Green, T. C., & Mugniot, N. (2005). Fuel consumption minimization of
a microgrid. IEEE Transactions on Industry Applications, 41(3), 673-681.

20.Khalesi, N., Rezaei, N., & Haghifam, M. (2011). DG allocation with application of dynamic
programming for loss reduction and reliability improvement. International Journal of Electrical
Power and Energy Systems, 33(1), 288-295.

21.Khorramdel, B., & Raoofat, M. (2012). Optimal stochastic reactive power scheduling in a microgrid
considering voltage droop scheme of DGs and uncertainty of wind farms. Energy, 45, 994-1006.

22.Khorramdel, B., & Raoofat, M. (2012). Optimal stochastic reactive power scheduling in a microgrid
considering voltage droop scheme of DGs and uncertainty of wind farms. Energy, 45, 994-1006.

23.Lei, Y., et al. (2019). SWOT analysis for the development of photovoltaic solar power in Africa in
comparison with China. Energy, 77, 122-127.

24.Lin, T., Domijan, A., Jr., & Chu, F. (2012). A survey of techniques for power quality monitoring.
International Journal of Power and Energy Systems, 32(2), 167-172.

25.Mitra, J., Vallem, M. R., & Patra, S. B. (2006). A probabilistic search method for optimal resource
deployment in a microgrid. In Proceedings of the 9th International Conference on Probabilistic
Methods Applied to Power Systems, Stockholm, Sweden (pp. 1-6).

26.Nekooei, K., Farsangi, M. M., Nezamabai, H., & Lee, K. Y. (2013). An improved multi-objective
harmony search for optimal placement of DGs in distribution systems. IEEE Transactions on Smart
Grid, 4(1), 557-567.

27.Solaun, K., & Cerd4, E. (2019). Climate change impacts on renewable energy generation: A review
of quantitative projections. Renewable and Sustainable Energy Reviews, 116, 109415.

28.Soroudi, A., & Afrasiab, M. (2012). Binary PSO-based dynamic multi-objective model for
distributed generation planning under uncertainty. IET Generation, Transmission & Distribution,
6(2), 67-78.

29.Tan, W. S., Hassan, M. Y., Rahman, H. A., & Abdullah, M. P. (2013). Multi-distributed generation
planning using hybrid particle swarm optimization-gravitational search algorithm including voltage
rise issue. IET Generation, Transmission & Distribution, 7(9), 929-942.



