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Article History Introduction

Received : 19/12/2021 Today, energy is one of the most critical elements of society. With
Accepted : 26/4/2022 the increase in the world population, energy demand is growing in-

tensely. In this regard, traditional fossil fuel thermal power plants
have negative environmental impacts. However, renewable energy
systems can produce much cleaner energy using renewable resourc-

Keywords es. Therefore, countries are transitioning from traditional fossil fu-
EenrgyPLAN el-based power plants to fully renewable energy systems for a more
Fars Province sustainable world. However, to build an efficient plan for the renew-

Renewable Energy Resource

) able energy transition, an accurate and comprehensive model is re-
Supply/Demand System Modeling

quired that can calculate the expected impacts of each strategy to
follow.

Materials and methods

EnergyPLAN, an input/output energy system modeling tool with var-
ious available components, provides the opportunity to accurately
model any energy strategy model. In this study, EnergyPLAN is used
to model the energy system of Fars and investigate the potential of
the province. Fars is the fourth most populous province in Iran, with
an approximate population of 4.8 million. Having 3.26 kWh and 7.21
kWh of minimum and maximum daily solar radiation has made Fars
a potential province for solar energy. Also, the annual average wind
speed of 5.43 m/s provides opportunities for wind turbine invest-
ments.

In this study, the energy system of the Fars province in the past, pres-
ent, and future periods are modeled using EnergyPLAN. For the past
modeling, the historical data of energy demands and supplies are
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used; then, for modeling the current energy sys-
tems, the relevant data are gathered and modeled
in EnergyPLAN. For future energy system model-
ing, the realistic data for the Fars province are used
in the modeling. Eventually, the environmental im-
pact of these scenarios is compared.

Findings

The modelings are performed considering the elec-
tricity demands and any power plants (for example,
thermal power plants, renewable energy systems,
and hydropower). Modeling the past scenario indi-
cates that 26.94 MTon CO2 would have been emit-
ted in the past four years. The second scenario is
built upon the premise that the prevailing renew-
able energy systems had been constructed four
years ago. The result of this scenario demonstrates
a 1.11 MTon less CO2 emission compared to the
first scenario. The results of modeling the current
energy systems of Fars indicate that existing re-
newable energy systems in the province are 3% of
the total electricity demand. Also, further analysis
suggests that in the absence of current renewable
energy systems in the province, 280,000 Tons more
CO2 will be emitted.

For the future scenario, the current data are fore-
casted for the future, using the previous trend in
the growth of demands and supplies. Considering
that no new power plants will be built until 2024,
the results indicate that the renewable energy frac-
tion will rise to 2.7 % by 2024. However, by using the
available data on the construction plans of renew-
able energy systems until 2024, the results indicate
that the renewable energy fraction will reach 14.8

%, and 930,000 Ton less CO2 will be emitted com-
pared to the previous case.

Discussion and conclusion

EnergyPLAN as an accurate energy modeling tool
has been used in this study to model the past, cur-
rent, and future energy flow of Fars province. This
has happened by using historical and current data
and forecasting future data. The results showed
that if the existing renewable energy plants had
been built four years sooner, 1.11 MTon less CO2
would have been emitted until now. This demon-
strates the role of timing in the construction of re-
newable energy systems.

The result of modeling the current and future ener-
gy scenarios indicates that if the current renewable
energy systems are built until 2024, 930,000 Ton
less CO2 will be emitted.

Therefore, considering the province’s high solar
and wind potential, it is suggested that more re-
newable energy systems be built to decrease the
CO2 emission cumulatively, and the construction
of the traditional power plants should be prohibit-
ed. Also, other sources of renewables like biomass
and geothermal should be considered in the ener-
gy planning to provide a more versatile renewable
energy supply to the province. However, the fossil
fuel power plants have the advantage of low cost in
Iran, making the competition challenging for clean
energy sources. Removing the subsidies for fossil
fuels can make the competition fairer and provide
more opportunities for renewable energy systems
to grow in the province.

COPYRIGHTS

©2022 The author(s). This is an open access article distributed under the terms of the
Creative Commons Attribution (CC BY 4.0), which permits unrestricted use, distribution,
and reproduction in any medium, as long as the original authors and source are cited. No
permission is required from the authors or the publishers.

HOW TO CITE THIS ARTICL

Economics and Planning Vol 3(2)

DOI: 10.22034/UEP.2022.320609.1159

www.eghtesadeshahr.tehran.ir

Mohammad Hossein Jahangir, Alireza Behrad, Reza Mokhtari. The optimal Modeling of Sup-
ply and Demand Flow of Urban Electricity using Renewable Energy in Fars Province.Urban .




»

]
Urban Economics and Planning / Vol 3(2), Summer 2022 S50y

~\

S20% § 3 Angy SLO 9 40 954U 2 5 sl Swe
v 3B Gt 53 v sl sy il 5l olaint b

Teobdals, Julyplsjule M aSila Gauadans
&‘)@ﬁm‘d‘Q;'ybjhjﬁJl‘-ZMH'J‘M}LWJ&GL&G;J“bJ)g‘JL)-&:"J_\

Ol o8l oy Jasmo 5 55 (sl 353 8,58 adpanand (gl 3 pruige iyl ik IS (g gadils Y
Ol o8y oy Jasmo 5 55 (sl 303 858 dpaan lags 3 g adyl alid IS (g gails Y

[XVLCS Al OleMb!
syl g oyt (sLnpalad S 5yl io (sl gs il golin lodliial i S o slage U
9 8202ebp pgid lolyan (clacushad pae g )3 38 > 1 haos (clas) il aolie jloslail b s
Sl o8 il )58 Cama 3 g yglig sla il 31 (S5 (o)l i A8 0 S5y ]y (6551 (g3l S Ve SUYA sl
oS 3 hd Gy by g Cangd Ll 3 53y alio ) 600 (8l (srilio NS ko
Gl el s iy 03,5 Jas WAR Jas b b 550 el e 6 ogus ENeIGYPLAN
208 i oy g (B pae ombs 5 o u; bame (sl eyl (58,5 a3 )3 b g pisaod el gl
4558 i (5l Jdo b bl 530055 g0 4By Lol _aid ye i (ilises ‘5—Lm:;.ll> dulde 4y S elols
350 0450l (gl yiolyly g 005 03 (el piusnns D it oS wlie 1By ol 5ae 0d ] Sl ¥ ol Lol
o ol

o] Sl silwdand guls ¢ uizmen A o e (6 yidis (1) AT 7 yl50 YA MYLJ"OL:_NI s 655 o

Sy Algd 10 )3 VA De &y 1 3si00o 3985 e st (gLolSg y clin] ygio g a8 il ol , Sy EnergyPLAN ,)jle 5
B (a5 08,5 et pae) b el dy s )8 0 Sl g0 o I AT Ll 6, Sols cuwsd S
-5 et VYl

b oS g plo g S JIj 4 (Sily Sials doade

Pl 5 7Sl 331 slosml o ey ale S5 ol g el 9 Sl Sl LIS (s 55,
4 0l el sl ot IS o S ilele ) Gl e e 0ol el e e oot (5Ll g
sl 55 5 e g S e S o LSl g b iy Smesiyl g g s
4t poge Cp)lag @ILED polie 13g) 15 (65,31 gilie l jledaiusl | (RER) |, 4,100 (65,00 gslio facgi -l dimlgs dnols (65,1
5o & oleMbl (6,9l g ixtio (6,9ldS MBI JLos 4 o O
Caal Sloulay PLERER o isl8l [V el ably ()52 8 ag
LS g (65,5 il a8 s 4 ol (6531 (30 5 i (55,00

ot e 53l A 4y i 055 5] Eial il 38 s
Glybd g Jasiecou; @l sl ials g (65,0 (ol Bpae Cold
e i3l Ll de xoles Ao (gl deasl \ o Sl

S 4 RER 25300 (Shjly (hud lacssn 4y (Sl fedl Cusd 0 @l & Olgie piviod slags ]
rrdhes el gde odil (650l Slapian sl Sl SIS b5 ials

S5l i ol wl blde 3 e S crub ailio ;S0 b ds ay oy ioren &5 u:-"l* Esite ailio

mh.jahangir@ut.ac.ir: Jstue st Juasl




)
AT h Urban Economics and Planning

d

Vol 3(2), Summer 2022

r

www.eghtesadeshahr.tehran.ir

JVE 3 ghlSsn g yole ol oo sl (VRES) i (g dppo
aS 00,8 ealawl 4 ShinS jad dys0 0 aslllas (5 Jyselb Juo
sbelie (Al ghSen 5 Gile aiS o ploal Lo 55 5 st
(8 2cb 3o 3 35 o5 Ly g Ja 5 (il 3t slm i JLa
b iy plesl 5o b i1y (s o s lhaaos (65,5 1 (e Ml
Jlw yd (655 Ban 0, S s  S1jSad g Jig Jos Lo yS (3
o oA i 4 COY Ll ials” iy il (B, Jlads (glm V-0
nwbd)flwwkj@d_»)b)%duu_;l[\~]u_,..:\
s VRES 35 opas -] sy BB VRES sy IS 5 (ol
Gllasl glady 35 S 5 o4 yiag ddlllas 2355 o0 (65,50 3ljle )5
pleal ) VRES jl5g 550 (50 s cpl amd o o6l bois 4y a8 (g p0dy

Cwl ppo XS
O3 0D g 35 pete (gl 033 A L paJlS (gl jmdyos
LLSIDYT 3 o8 an 5 (sliwl 05,8 (w58 40 50 ybo 511,
Jeaasily 38T ay 59050 VRES jlalile aJgr a8 a sl |y (5,1
48,8 1 1as )0 (godgd e (de o yiwd yd Ay 45 395 0 VRES x ke
RSP S [ S BRI GO P S [V R CR G W
Vs 285 5 (st 3330 (85 5 i 2153 (525 (5l VRES )
olis (g5l aige 513l S L 1y EnergyPLAN JLasl Ga lisee coldllas
Sy Bllass] Cilises (slaas, 35 Oldllas ()08 o dnlio g 4B 0

A o uL.u PPNy} dl.h).:ﬁﬁ.o L',|9;_c 4 \)

g oleyS im0l edidyg> 1iilo RES 5l 55 ags -0 S o oS
A oo Byl 1y (6 s Cuand LS eyl by 9 3,005 5l Cl g A a4

2 b o Jo 5 V] (65,31 855> 5 (g5 el bl sl Jls
Pyl G e GhliSccwlu jl coles 5 wlel Gyg s SO
Elomac] A 3,k 51 Lys)) gelaas 53 (65,1 gl GBlaal .l (5,00
[T eveve o530 5 Ismocl oz lom 5 [F] V- oV Jlus )3 (5,30 5 V=¥
gyl 5o bl 51 (ool 3hass ¢yl 5l u -l 00 oy Vo OF JLs
SilwJde Ban 1> S gy (Modlop g (o Blaal gl o La:L'j
01221 (gl o lys 5 (65,51 (SLOES § 4 po Cumidg (s <855
W3 (Sapte 9 e (3Pl AP (Capte ) Ladde ol -l
s 38 jele (555 i mle (lp

Y giae ] 534S il oais Lol i 5l By s s )3 gladllas
Jbw 3 ladlaie (6551 (g3l il o poi 3 Slaidy <8y sl sl
Jae 51 crwloads a8 )3 puawad «did o4l 555 gl 05 Y0
Jibley S5 5o,k jl Eurac clisss bowgs 45 [6] EPLANOpt
abiaris gilwaiee v )sSIl S g [£] EnergyPLAN gLuas
5 el Sloj pl5 S L EPLANOPE Jas 555 o3lit ol 4_dly da gy
ot el (Sloj p5 - JigJen 9 LayS (S pSUl g5 09 oo
J=B i) e 5L ma L (5] i gils e Pl

53@4;._‘@..\?3:1‘,331!5.31.3[) EnergyPLAN )y aS Al3A6 Giladlos Causl ) Jgua
A4S, o0 S 5 (5 S paana (51 paRiie () gAs dy oud dd (S HIAD ya (5 yads Sllandl sladis S 9

el (Sl il )3 (5 pdy Bllasil glaay S

Sl il 035 Gl (2955wl
Sl sl
Sl il 033 5 )l lawes <0jgym (ilo 03D

)l slawes gl 5L, storage hydroelectricity _Pumped

4 ohiws gl el d‘—"’d)}j o eleall Vol Ohed g yile
allas 1y o] diamign (claeiwmw asliy S )Lails 13 RES s )3V -
03633 (gpimn 3l odlaiwl )8 ol (gl (eolpining (slaan 3500l S
@l Jlto S0 g a) 0 )8 s (glngiannas 5l odliul ESS) (g5,
sl Jaig o 53 (s (oS g danogi 5 (CHP) (s 5 Lo )S 0
Kle (65,3l calisre (gloicn pleal aS” ol ouds ool (Lt 059 5y 2! )
Ol 5 5510 (g2 ad e 4 e 15 o g o> g (ile S By
4 oliwd el el 1ol 50 5355 oa il (65,5 (slooiwmm > Lads s

23,15 3929 RES ws 03+
sl is ENergyPLAN ;5 (o5l clapiunw (b)) ) 45 j5bilen
o ol i b (slw and Jold Lides b o)y 950
GOl 4 oL sl ity 33y Ly i L 5
slag )l bl oolatly (35 b)) 9 RER oo Jljdl cr 1 65 -

Sl die g9 &bo g o Jao
_ [#]1 EnergyPLAN

PTG [\Y] .Batas Bjeli¢ et al
FEXRTN [V¥] .Mahbub et al
PERVRVS [a] EPLANopt
FEXTREN [6] EPLANopt

oz jleigd o Cgme (5 el (gl 09dll sladags (3l j Jolge
by Sl (S8 el el Sl 2,5 2940
el el il el (gl g ol jldmi b s 5 65,50 (L
Siyaelp sl )by g Snlon 3,50, S b el yob 4 (65

28 a3 )3 1) etz Pl cpl ples oS 398 2l (551 (gl Jaa g
b slalaio o (o pdaw jd Slalllas I (g ks pbl 41, EnergyPLAN 5|
S [F] Ko g 55 -l o o0l adllas oyl 4l (cla a3 Ls
855 (Slappians 103V ¢+ el B L)Ll (65 ] i (51
5l alio 5 2o b 0395 o 5l (S L (RES) 1y o
S Baal 5 SLE g 4y o JoL dlonl (icmen g (5>
PRES ao a0+ ay oliws (Sl calllas oyl )5 - alosls asl) Yede (ol s
aS Cwloais odly L g oas (bl Vedr pRES opdVee oYY
S oyl aalsl ol yudy SLIRES do 3V e v (g9l d ol




%
Urban Economics and Planning / Vol 3(2), Summer 2022 S50y

»

cud b (o ladiwled Jolis ‘j S sl edgyg -l 395/
sloas o 3ol w05 (65, glelSin] bbb 0y 1008 (65,3l alie
Nidley aiib o oolaidl o Pl gl g (g5 aolie
Uiy il 4 )8 185 31y (65 i (ol i S0 4w EnergyPLAN
5 it e ol pled W] oo g Jos (250 g LoyS it ¢3yms
et (5 iy L ypdy dpon (658l aieo alie pliol el
adgs JS g 55,5l VU ol EnergyPlan ola g5 .ol ()90
B L3l o s S B & Gt 98 | ol a o adex 5l 5,
a0l glys o351 ymol (>l ENErgyPLAN 1ol il ool ol b (3o (ool
el g o e s lpl cl -l (lailaie Ly o (655l 55
Pl Gl IS ko 5 (65l Slapige Gilises (sl (golaidl g 8
i (63iaidl o (8 a5y Slas Wilgs 0 ENErgyPLAN .l o
Tl 1 ol Ulge a8 ais oLl olajen jobo assl)y (65,5

.2db ] )3 olgs e |, EnergyPLAN| 5 53>

o ol

2958 ol gz S )3 a8 el pll gl 1 (S5 )l e
oghS WWYEAA Dgas 0 nlue U gliwl cpliccwloss x8lg
Gb 1 T FADIYYVE oo (timex Ly g S5 il (sm oz 0
Sl soylaz el Lol 3550 (633,58 WD Jluw (ino 251
PO S5 S g e Jlesda plpl sy
el o) sl S5 S o9 S ol Gl
o9 ey (S 5 IS o g cp e (S 55 S o895 (i
it (o)l 8 sl (GLmolS g5 (1 et )51t (65 o g g LS
Ol (gol8 gy ol Cud )b g0ome VYD Jluw (g5l aslijl 5l
= 655 sleolS gy wrw “_'j lasS odgn ClglKe ¥YA /8 ol oyl
e SIS VY s yaiatyio o VEV/Y (il oS 5 IS AAYY/)
Ol 33 B2 (5 pimio 31a3 55 9 9,5 ©)l59 5 P98 Ol ¥ Jgi
A3 oo ilas Iy )8

&ygo ladss (> ENergyPLAN clad )5« Jls ol ool calisee
IS i) 2 ol 2,8 3l e igad 9 255wl Sgamo (ol 4y 4B S
P s adpo Sl DWV] (65,00 085 lagie (58 DF] yas
O 3 g sl g DA Qoo S 6505 (g5 e DAL 55
IVT g g @l S 3 N (S0 psUlass Jolog Y -1 sy Jo
RER« g )3 g5 0ilg VY] oy o (65,3l i jl a9
500 i 53 o paew Liclsél g RER pLesl, 3G [VF] ESS 4 CHP
JoB YV RESsCo )oY -+ (slavay 55 d oliwd coles 1 5 [YF] 04240
EnergyPLAN 3l oolaiwl > (60,58 o501 0gMe el odalin
43,5 o)Ll did )5 0y a0 Slaind (6 Ay (bl diely 4 g5 o
cdloeo o o cdilato g w3 ddlllas pai> gl ENErgyPLAN oS ¢)o L
Sl oy i SHladld (ylo cpl pd -l s ool wl (gl o g bl
Iy oo g (slailaio cldllas 1 (6350500 dlass 0,5 digo oyl jo 1y ol llao
bl [vF vol o Jle ly olge

Jop)ee dn )i s o Sles e )0 b a5 dad o L lllao
b aslin g bg b (shb ool adle g ain jdpnaos 65,
Sierra 4 b (ggesme 118 0390y Iy  Joeo Cilanl Kilgty 4S5l g g
03,8 356 ez VL1 31, Sy (65, Bl ;o5 30+ 51 s L¥V] Club
o 5 Sl Moy Bl BB g i o 3
hb el b O (sl |y ydatyios (65,5l a0V - (langy Lo [YA]
2 9358 o 030l (g3 By 8 5 A el (655 | (Sa 4 el 03, S
Sl 514 oy s 58155 Ly el )3 VSl i e oo
548 oo 031wl o liseo Jouo! jl Lol s d ot - Slod s dgiio oy 4000
@2 28 2l Jgol - dmz e )8 Baa ) pdy aosod el e IS
103,59, g 0ab o3l sl [¥+] oy 2358 (65 (glappinas 2o o) -+ 5 [¥A]
Gl aidy IS4 alisee laal o

B (559, 9 dlge
EnergyPLAN ,!3310 4

82939 535 i (3l J3o gl (alab (g )l ENErgyPLAN 15 sl 5

VY40 Jlew ya (8 Gleal o (43S yiddio 9 3 g S .Y Jgu

&> e (2l &5r9ksS o &b e Sk Olys
YPYVE/R Yy PREY/Y Y500 WFALY WY/ FYAM/S (caoloclslS5) 55 55 Gt 398
VRV FYS \Yeay F)A0Y VWYY Y\ -55F SYS\Y VOAYY- 8 B9 &S a

2 d).aa.a ul)_w gy u)‘)j u..a)'tﬁl )Lo] ‘}Jo AARSY J\._m 2 d)_.a.c ul)_w
Slaelal 3 909 003 pwess Jluw pd Csluwclgl 5 VO/050F 0l VTR
- Jalgs odlazul o

B0 b jl el WYAD Jlow (65551 40l 5 a g po oais S5 Ll
PR VR B R O RS R VR PR C ‘éL.malf”f; Cod b WA ey
90 Jol &S el oy lgl&0 AT/ Yy Lo oo 5 sl a il (g Kol
ol 95 S 9 (63 0l g5 S w595 o595 03193 (A3 o9
dloe (gl aiin oanliio BBY Jgio 0 ol Gldse 9 039 039

WA Jloas ()8 (il 50 yadaasand slaolS g s cusd B Y Jgu

DDQSQ.AM.!_)’

P TE R

AY/Y ANAMN /55 V50

Sl y o5 &

VoY (ccluclgl&s) o8y s cud b

~\




d

’@ !
R m Urban Economics and Planning \ Vol 3(2), Summer 2022

s

www.eghtesadeshahr.tehran.ir

Al bj9 Sk - cowlyls candygs 5550 5l sl et sl sl

&5l sleslawl gl O] eaily g3l (o5 wlyoss e O_il Ygono
i odnlie LB Vo) IS ) dbgspe (glaldges - Canl anlio (3l

N

OFRNWESUITO N OO
?

Q QA S N &
F &R &
~/z>° ‘0& <&
T &

‘5_\.._“;)? 9 d.)l_g )_5.\4_\“2) L;l_mdj)jl )‘l I rram| d‘)_g u,u)l_é Ol:_wl
Caslw SlgahS O/FA ol il ol il (1 Slee 0l wlio Jouilsy
syt acy ol wlalo Jlado oy e g ey oS il ) 53 po st

X X

day/kWh/mY Cuuua ys a8 il saadiy 3 (bl (aSilas \ JSib

7
6
5
4
3
2
1
0
N
Qo”"& @,bc\ 'b‘é\ @‘5‘\ 6‘?’* \0&

S

N
\\) NS

X X X X

‘OQ’

M/S Couan 43 gyl Glical joals by § (280kss Y IS

wang Las ;s sl pa lglSe VY o (ClglKe ¥YVA/Y) 03,
A 85 ol 4 gl VY plas (gjluvaed 310 ol (052 S8
Iy g5l Jud als yo o iy o ) g Ly ol oa s (5,8
gl Ve 5l yiaS el ol 130505 o )8 wy 350 gl 503, S|, 5
28l Jlado b as on s 0y Lanass ,ulnaos gl gl plan Jle peele
Sy oo Alan Mo -3l Jlgstan JLu ;3 caellwclgl &S /Y m aolijl5 o o
Jlo 3 (518 £,Y0 0 05,5 00 331 COY ()3e cdls oyl y3 4 S
Olgie ds (B pao 5 5l Jlasawl LB 65,0l v - Cowl oad (5 So il
I ceclonal csdy Jlw j caeliacll 5 Yo /8N 1ol oSy, 5 cgw
0 2 WA JLw b4 (g ,000000 (LaolSy, azliy pion pplsd oo
B Byan 3 laie ds i o @hisl |3 JLu )lgs wilbacd eyl

b s 65l lgm o (Sagll )Lt ojlul a4y 5 b o 252080
sl g3 a8 29 b o dlan Mol (s iie ¥ S ) (g jlawdnds dons
ool (ABlg el & s (6,108 COV (5 )5 a YV 5w as WWAD Lo o
Jlaseil LB (65,30 5 caelw clgl 3 VY )jmso dos 5 9 395 00 331 JLow
Ao ¥ e ol ey il 32 2] JL 99,5 o oty (e 5§
d JLw ¥ ol (555 9 psien B o3, S Ol a5l VYA LY | i

Gk 1)l il Lol s po i (53l Jae B gy (ol 3
&ly il 0dd i (godin] g o AiBIS D i Cundg duslio
65591 Lol 35 5 LoolS'g ps Caumdg 5l L yid y3 leMbl g ol 5losliz sl Ly
0393 i yga0 4 Ay plamnens ALBIS (D &S 39 B so (awyp bl bl ol )
Sl (242 9355 (oG9 (s (S5 Cundy (Sl s -Cl
Ely ol o p5 Ly dall 13033, 5 00 iy po5 (3938 Laaly5 (gl i
8 aalllas dyg 0 liwl ) S5 Sl 65,0l Lsla/as e Consg sl
ol o g9y ilee Slagy Ui (o) y3 030 39 503 &S (g el 3,5 0

ol J5 Bpme )3 g2 0 i g mody VI il ety Cumdy

[EXEVE| )
el 0 058 o0 g s i (o) (il L6390 5L (e Jgl ats 0
Jou bl jlis oliwl n Jlw § (Bpas 5y celucls 5 YW a5
Pl oMol (gilwand ploml Ly g lodyS o joi )y (e ) Las
).g‘).g U_Q).a.n )LJ W‘”)ﬂ“’ ul)—“’ > t)”] 39 Cwddy 00 Jln&l d)_J)AuolJ);
mtb‘ )\ A.Jy d)_:f\nl;).) 9 blfg)‘.: &9 ul}c.u‘ dl).; PLgonn ulslin Yoy L
Jleslly Hoyl8 il 3 olS g o liee dall 3l oy s YL




%
Urban Economics and Planning / Vol 3(2), Summer 2022 S50y

»

Pinps shiraz.txt The EnergyPLAN model 1
— —
W= -iand (TWhiyear): Flexible demand0.00 Capacities Efficiencies | Regulation StrategTechnical reguiationno. 1 | Fuel Price level: Basic
’ ¥ 1377 Fied implexp. 0.00 Group 2: MW-e Miis eec Ther COP CEEP reguiation 000000000 Q
Qe ating + HP 000 Transportation 0.00 cHP 0 0 040 050 Minkcam Stabisation share: 0,00 Capacities > Qg <
Elctic coling 000  Total 13.77 Heat Pump [ ) 300 Stabilisation share of CHP 0,00 M. [GWh Wy Sher.
Boiler 0 090 Minimum CHP gr 3 load 0 MW Hydro Pumpe 0. loios
District heating (TW h/year) Gr.1 Gr2 Gr3 sum| Group 3. Minimum PP 0 MW Hydro Turbine: o 0.%0
District heating demand 000 000 000 000 | cHe 0 0 040 050 ool P S B 10050 Elecro.Gr2 0 0 080 0.
Solar Thermal 000 000 000 000 | eat Pump o o 300 || Moo eectmt o, Wi Electol.Gr3: 0 0 0.80 0.1
Industrial CHP (CSHP) 000 000 000 000 | Bojer 0 090 bz Electoltrans: 0 0 080
Demand after solar and CSHP 000 0.00  0.00 000 | Condensing 0 045 Distr. Name - Hour_nordpool b Ely.MicoCHP: 0 0 0.80
Addtion factor ~ 0.00 DKKIMWh CAESfueiratic: 0000
Wind 1MW 000 TWhyear 000 Grid | Heatstorage: gr2: 0 GWh 9r30 GWh | Mulipiication factor 2.00
Photo Voltaic 70 MW 039 TWhyear 000 stabii- | FiedBoier 0r2:0.0 Percent  or.00 Percent| Dependencyfactor 0.00 DKKMWhprMw (Viniyear) Cosl O Ngas Biomass
River Hydro 12 MW 007 TWhiyear 000 sation | Eiecricityprod.from CSHP Waste (TWhiyear) | Average Market Price 227 DKKMWh Transpot 000 0.00 0.00 000
River Hyaro o MW 0 TWhiyear 000 share | Gr1: 000 000 Gas Storage 0 GWh Household 000 0.00 0.00 000
Hydro Power o MW 0 TWhyear Gra: 000 000 Syngas capacity o MW Industy 000 000 000 0.00
GeothermalNuciear 0 MW 0 TWhiyear Gr3: 000 000 Biogas maxtogid 0 MW Vaious 000 000 000 000
Qutput
District Heating Electricity Exchange
Deman: Production C | Production Balance
Distr. Waste- Ba- [Ekc. Flexs Elec- Hydro Tur- Hy- Geo- Waster Stab- l::"“’“'Em
heating| Solar CSHP DHP CHP HP ELT Boiler EH |lancefdemandTranspHP trolyser EH Pump bine RES dro themal CSHPCHP PP [Load Imp B CEEP EEP
MW[ MW MW MW MW MW MW MW MW MW MW MW MW MW MW MW| MW MW MW MW MW MW MW| % MW MW MW MW | Milion DKK
January o o o o 0o 0 0 ©0 O ol 0 o0 O O O O 5 0 0 O o018 100 0 0 0 O] O
Feowy 0 0 0 0O 0 O 0 O O ofi747/ 0 0 O 0 0 0 S 0 0 0 0168 10 0 0 0 o0f 0
March o6 o o o o 0 o o o0 ofte4 0 0 ©O O O O S8 0O O O 016 100 0 0 o0 oOf O
Apnil 0 0 0 0 0 0 0 0 0 0)1534 0 0 0 0 0 0 52 0 0 0 0 1482 100 0 0 0 0 0
May o o 0o 0o 0 0 o0 o0 O ofe 0 O O O O O 4 O O O 0140 10 0 0 0 o0f O
June 0 0o 0o 0 0 O 0 O0 O 0/w3 0 0 O 0 0O O 4 0 0 0 017 10 0 0 0 o0f 0
Juty o6 o o o ©o 0 o0 o0 O ©0f]13B8 0o 0 O O O O 4 O O O 0164 00 0 O 0 O O
August ¢ 0 0o o0 0 0 o0 0 © of4® o0 0O O © O O SO 0 0 O 0143 10 0 o o0 of o
Sepember 0 0 0 O O O O O O Of1505 0 o ©0 0 0 0 51 0 0O O 0144 100 0 0 o ol o
October o o o o 0o 0 o0 ©0 O ofiss o o ©o o0 O 0 S3 0 0O O 0125 100 0 0 0 o0f O
November 0 0 ©0O 0 0 ©0 o0 ©0 o0 ofes o0 o 0o 0 0 ©0 S ©0 0 0 01624 10 0 0 o0 of 0 q
December 0 0 0O ©0 0 O o0 O ©0 ofws o0 0 ©Oo ©0 ©0 O S ©0 0 0 01122 10 0 0 o0 o O g
Average © 0o 0 0 0 O ©0 0 O 0168 0 0 ©0O 0 0 0 5 0 0 0 01515 100 0 0 0 0] Averageprice]
Magnum 0 0 ©0 ©0 0 0 ©0 O O o0[2¢ 0 O O O O O 8 0 0 0 0271 100 0 0 0 0 (DKKMWh]
Mimum 0 ©0 0 ©0 0 0 o ©0o o o o o o ©o o 0 0 0 0 0 0 © 010 o0 0 0 of - ]
TWhiyear 0.00 000 000 000 000 000 000 0.00 0.00 000[1377 000 000 000 000 000 0.00 047 000 000 000 000 13.31 000 000 000 000| O

FUEL BALANCE (TWhiyear).
DHP CHP2 CHP3 Boler2 Boiler3 PP

CAES BioCon-Electro-
Geo/NuHydro Waste Elclly. version Fuel ~ Wind

PV and Wind off Industry
CSP  Wave Hydro Solar.Tr Transphouseh.Various Total

Imp/Exp Corrected | CO2 emission (MY
Imp/Exp Net Total Net

Coal - 000 [ 000 000 | 000 000
oil - 000 [ 000 000 | 000 000
NGas - s 2028 2028 [ 000 2928 | 598 598
Biomass - - - - - 0.30 - - - - - - - 0.30 0.00 0.30 000 000
Renewable - = - : - - - s = 000 038 - 007 - - - - 047 [ 000 o047 | 000 000
H2etc. - - - - - - - - - - - - - 0.00 0.00 0.00 000 000
Biofuel 000 | 000 000 | 000 000
Nuclear/CCS - - 0.00 0.00 0.00 000 000
Total - - - - - 2957 - - - - 000 039 - 0.07 - - - - 30.04 000 3004 598 598

'25-February-2021 [16:33]"™
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and (TWhiyear): Flesible demand0.00 Capacities Efficiencies | Regulation StrategTechnical regulation no. 1
dedf 1557 Firedimplesp. 0.00 Group 2: MW Miis elec. Ther COP Crep reguiation 000000000
®7aing+ HP 0.00  Transportation 0.00 CHP 0 0 040 0SO Minimum Steblisalicn share 0,00
Eleuic cooling 000  Total 1557 Heat Pump 0o o 300 | seablisation shareof CHP 0.0 )
Boiler o o020 Minimum CHP gr 3 load 0 Mw Heobumps. 0 0 020
District heating (TWhiyear) Gr1  Gr2  Gr3  Sum| Group3: il o b Hydro Turbine: 0 080
District heating demand 000 000 000 000 | cHp 0 0 040 050 Fiedt P i siae (080 Electol. Gr2: 0 0 080 01
Solar Thermal 000 000 000 000 | HeatPump 0o o 300 g s 0 i Electol.Gr3: 0 0 080 01
Industrial CHP (CSHP) 000 000 000 000 | Boer 0 050 otiespot Electoltrans: 0 0 080
Demand after solarand CSHP  0.00  0.00  0.00 000 | Condensing 0 045 Distr. Name :  Hour_nordpool.bd Ely.MicroCHP: 0 0 080
Addtion factor  0.00 DKKMWh CAESfueirao:  0.000
Wind 1MW 000 TWhiyear 0.00 Grid Heatstorage: gr.2: 0 GWh gr.30 GWh Multiplication factor 2.00 = = o
Photo Voltaic 70 MW 039 TWhiyear 0.00 stabili | FixedBoller gr2:00 Percent  gr.0.0 Percentf p, factor 0.00 DKKMWh pr. w TIyean) e [Noe: ncss
River Hydro 12MW 007 TWhivear 000 satin | Eecticityprod.from CSHP Waste (TWhiyear) | Average Market Price227 DKKMWh Transport  0.00 000 000 0.00
River Hydro 0 MW 0 TWniyear 0.00 share | Gry: 000 000 Gas Storage 0 Gwh Household  0.00 000 000 0.00
Hydro Power 0 MW 0 TWhiyear Gre: 000 000 Syngas capacity 0 MW Industy ~ 0.00 000 000 0.00
GeothermalNuclear 0 MW 0 TWhiyear & 000 000 Biogasmaxtogrd 0 MW Vaious 000 000 000 0.00
Output
District Heating Electricity Exchange
Demand Production Consumption [ Production Balance
Distr. Waste- Ba- | Elec. Flexs Elec- Hydro Tur- Hy- Geo Waste: Stab- "“’a’ ’"'Em
heating| Solar CSHP DHP CHP HP ELT Boiler EH |lanceldemandTransp HP trolyser EH  Pump bine RES dro themal CSHPCHP PP |Load Imp Bp ceepeep |
MW MW MW MW MW MW MW MW MW | MW MW MW MW MW MW MW MW MW MW MW MW MW MW] % MW MW MW MW | Milion DKK
January o o 0 0 o ©o o0 o0 O ofts3 © 0 0 o0 0O O 5 ©0 0 0 0194 100 O o0 0 of o
February o o o o 0o 0 o ofteT4a o o ©0 o0 O O S5 ©0 O O 0194 10 O O O 0| o
March ¢ o 0 0 ©o ©o o o0 O oOfte’s © © O0 O O O S8 O O O 0187 w00 0 o0 0 of o g
April ¢ o 0 0 o o © o0 O o073 0o 0 0 0 0 O 52 0 0 0 0181 10 0 o0 0 of o g
May ¢ o ¢ 0 0o o o0 0 O o8 0 ©0 0 0 0 0 49 ©0 0 0 0189 w0 0 o o0 of o
June o 0 0 0 0o ©o o0 O O Of O O 0 0 0 O 48 0 0 O 010 10 0 o0 0 of o
July ¢ ¢ 0 0 o ©o © 0 O0 Oft48a O ©0 O O O 0O 4 ©0 0 O 01435 w00 0 o o0 of o
August ¢ ¢ ¢ 0 ©o ©o o 0 O o[B8 © 0 ©0 0 0 0 S0 © 0 o0 0123 M0 o0 o o of o
September 0 0 0 0 ©0 ©0O ©0 O O oft700 0 0 0 O 0O O S ©O O 0 0160 10 0 0 0 0| O
October o o o 0 ©o ©o © 0 O oOfi74 © © 0O O 0O O 53 ©0 O O 0173 w0 o0 o o0 of o
November o 0 0 0 0 0 1] 1] 0 0] 1900 o o 0 0 0 0 57 0 [J o 0 1843 100 o o o 0 0
Decemer 0 0 0 0 ©0 ©0O ©0 O O of88 o o ©0 0 O O 5% ©0O O O 0189 10 O O 0 0| 0 g
Average ¢ o 0 0 ©0o ©o © o0 ©0 of7z @ 0o 0 0 0 0 5 © 0 0 01719 10 0 0 0 0| Averageprce]
Maimum 0 O 0 0 ©0 ©o ©0 O O ©0J27732 © o 0 ©0 O O 8 ©0 O O 0260 10 0 O 0 0| (DKKMWh)
Mnmem 0 0 0 0 o ©o o0 o0 o o © o o 0 0 0 O © ©0 0O 0 0 01 0 0 0 o - N
TWhyear 000 000 000 000 0.00 000 0.00 000 000 000[1S57 000 0.00 000 000 000 000 047 000 0.00 000 000 15.10 000 000 000 000 o
FUEL BALANCE (TWh/year): CAES BioCon-Electro- PV and Wind off Industry Imp/Exp Corrected | CO2 emission (M1):
DHP CHP2 CHP3 Boller2 Boilrd PP GeoNuHydro Waste Elcly. version Fuel Wind CSP  Wave Hydo Solar.Tr Transp.househ.Various Total | Imp/Exp Net Total Net
Coal 2 5 E ) B : B - 000 | 000 o000 000 0.00
oil - . < = - = - - - - 000 | 000 000 000 0.00
N.Gas - 33.22 - - - 33.22 000 3322 6.78 6.78
Biomass - 034 - - - - - - 034 | 000 034 000 0.00
Renewable - - - - . 000 039 007 - 047 | 000 047 000 0.00
H2etc. - - - - - - - - 000 | 000 000 000 0.00
Biofuel - R~ - - 000 | 000 000 000 0.00
Nuclear/CCS - . - . s s s 000 | 000 000 000 0.00
Total 3355 - - = - 000 039 007 3402 | 000 3402 678 6.78
25-Fel 2021 [21:20)™
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siand (TWhyear): Flexble demand0.00 Capacities Efficiencies | Regulation StrategTechnical regulation no. 1
- £ 1712 Fixed imp/exp. 0.00 Group 2: MW-e MJis elec. Ther COP CEEP regulation 000000000
ating + HP 0.00  Transportation 0.00 CHP 0 0 040 050 Minimum Stabilisation share 0.0
Elucuic cooling 0.00 Total 17.12 Heat Pump 0 0 3.00 Stabilisation share of CHP  0.00
op—— Boiler 0 050 Minimum CHP gr 3 load 0 MW HydoPump: 0 0 080
District heating (TWhfyear) Gr.1 Gr2 Gr3 Sum| Group 3: Minimum PP 0 MW Hydro Turbine: 0 0.90
District heating demand 000 000 000 0.00 CHP 0 0 040 050 Hea Puiig meskinmahars 0,50 Electrol. Gr22 0 0 080 0.10)
Solar Thermal 000 000 00D 0.00 Heat Pump 0 o 3.00 el e Electro.Gr3: 0 0 080 0.0]
Industrial CHP (CSHP) 000 000 0.0 0.00 Boiler 0 0.0 podfesport Electol.trans: 0 0 0.80
Demand after solar and CSHP 000  0.00  0.00 0.00 Condensing 0 045 Distr. Name :  Hour_nordpool.txt Ely.MicroCHP: 0 0 0.80
Addition factor 0.00 DKKMWh CAES fue ratio: 0.000
Wind 2 MW 001 TWhiyear 0.00 Grid Heatstorage: gr.2: 0 GWh gr.30 GWh Multiplication factor 2.00 -
Photo Voltsic 400 MW 225 TWhyear 000 stobili | FixedBoiler r2:0.0 Percent  gr.00 Percent| p factor 0.00 DKKMWhpe M (Vhyear) Coal O Ngss Biomass
River Hydro 50 MW 028 TWhiyear 000 sation | Eiectricityprod. from CSHP Waste (TWhiyear) | Average Market Price227 OKKMWh Transpot 000 000 0.00 0.00
River Hydro 0 MW 0 TWhyear 000 share | gpq: 000 0.00 Gas Storage 0 GWh Household 0.00 0.00 000 0.00
Hydro Power 0 MW 0 TWhyear Gra- 0.00 0.00 Syngas capacity o MW Industty  0.00 000 0.00 0.00
GeothermalNuclear 0 MW 0 TWhyear Gr3: 0.00 0.00 Biogas maxtogid 0 MW Various 000 000 000 0.00
Output
District Heating Electricity Exchange
Demand Production C 1 Production Balance
Distr. Waste- Ba- | Elec. Flex& Elec- Hydro Tur. Hy- Geo Waste Stab- m’]’:’"‘e":,_m
heating| Solar CSHP DHP CHP HP ELT Boiler EH |lanceldemandTransp HP trolyser EH Pump bine RES dro themal CSHP CHP PP |load Imp Exp CEEP EEP
MW] MW MW MW MW MW MW MW MW | MW MW MW MW MW MW MW MW MW MW MW MW MW MW | % MW MW MW MW | Milion DKK
January o 0 © 0 ©0 o0 0 ©o o0 eofz27@ 0 © 0 0 ©0 0 32 0 0 0 o014 w00 0 0 o0 of o
February o 0o o 0 0 D0 O 0 ©of2+ © o0 0 ©0 ©0 0 322 O0 0 O 01849 10 O O ©0 O O
March o o0 © o © 0 ©0 ©o 0 of218 0 ©0 0O O ©O 0 34 0 0O O 01804 100 0 O 0 of o 0|
Apil o o o o ©o o0 O ©o ©0 o0f®r 0o o O O ©O O 283 0 0 O 01624 0 0 O 0 O0f 0 d|
May o o o o ©o o ©0 ©o O ofw 0 O O O O O 267 0 0 O 0154 W0 0 ©O0 0 O0f o 0|
June ¢ 0o o o © o0 ©0 ©o o0 ~of”7é8 0 0 0 O ©O 0 262 0 0 0O 01506 10 O © 0 of o 0]
July o o © o ©o o ©0 ©Oo O ofe2r 0o © 0 O O 0 241 0O 0 O 0138 W0 0 ©0 0 of o |
August c 0o © 0 ©0 0 ©0 ©0 0 of®1 0 0 0 0 O 0 23 0 0 0 0168 M0 0 ©0 0 of o 0]
September 0 0 O 0O O 0 O © 0 ©|\8BY" 0O © O O O 0 277 O O O 01584 10 O0 ©0 O 0| © 0]
October o 0o © 0 © 0 0 © 0 ~ofi2 0 0 0 0 ©0 0 29 0 0 ©0 01672 10 0 ©0 0 of o g
November 0 O © ©0O ©0 0 O © ©0 ©0j20’@a 0o © o0 O ©O O 3 ©0 0O ©0 01780 10 0 ©0 0 0| O 0
December 0 O © O ©0 0 O © o0 o0fo4 0 © 0 O ©O 0 307 0 0O O 01766 100 0 ©0 o0 0o 0 d
Average o o o o o o o ©o o0 o[ o o 0 0 O O 289 0O 0 O 01660 00 O O O O Averageprice]
Maximum ¢ 0 © 0 ©0 0 0 ©o 0 ofxs0 0 © 0O O O O 42 0 0 O 02588 10 0 ©0 0 O (DKKMWh]
Minimum o o o o o o o o o o @ o o o 0 ©o O O 0 0 o 0 0 10 0 ©O0 0 Of - 4
TwWhiyear 000 0.00 000 000 0.00 000 000 0.00 000 000[17.12 000 0.00 000 000 000 000 254 000 0.00 000 000 14.58 000 000 000 00O O )
FUEL BALANCE (TWhiyear): CAES BioCon-Electro- PV and Wind off Industry Imp/Exp Comected | CO2 emission (Mt):
DHP CHP2 CHP3 Boiler2 Boller3 PP Geo/NuHydro Waste Elcly. version Fuel Wind CSP  Wave Hydro SolarTr Transphouseh.Various Total | Imp/Exp Net Total Net
Coal - R - - - - . " - [ - - 2 - - - o000 | 0ooo o000 000 0.00
oil . 5 “ - . y = » - = = . - " - - - 000 | 000 000 000 0.00
N.Gas = ] E - - 3208 - = 5 : @ 5 5 . B - - 3200 | ooo 3209 655 655
Biomass - - - - 0.32 - - - - - - - - - 032 | 000 032 000 0.0
Renewable - - - - - - - 001 225 - 028 - - 254 | 000 254 000 0.00
H2ete. - - - - - - - - - - - - - - - - 000 | 000 000 000 0.00
Biofuel - - - - - - - EE - - - - - - 000 | 000 000 000 0.00
Nuclear/CCS - - - - - - - - - - - - - - 000 | 000 000 000 0.00
Total - - - - - 324 - - - - - - o001 225 - 028 - - - - 3495 | 000 3485 655 655

126.-February-2021 [11:19]™
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