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Vo) PT= People
64Il+ll65+ll

\_Y BR= constant Percentage

\_Y births= "20-44"*birth rate people/year

\_¥ 0-19= INTEG ("0-19 NI “+births-maturing)  People

V20 0-19 NI= MAX (NIM*"0-19*PA-— people/year

XIDZ ("0-19"*NOM, PA, "0-19"), -1*"0-

19")
\_§& NOM= constant Percentage
y_y  Mmaturing="0-19"/20 people/year

Y



\-A

1-4

Y-V

\-y-

\-v)

\-YY

20-44= INTEG (maturing+ YANI-aging-
YAD)

NIM=constant

YANI= MAX (PA *NIM*"20-44"-X1DZ
44"*NOM, PA, "20-44"), -1*"20-44")

aging= "20-44"/20

YAD= "20-44"*ADR

LF= ("20-44"+"45-64")*LFPR

LFPR= constant

45-64= INTEG (ANI+ aging- AD-retiring)

ANI= MAX (PA *NIM*"45-64"-XIDZ

("45-64"*NOM, PA, "45-64"), -1*"45-64")

retiring= "45-64"/20

AD="45-64"*ADR

ADR= constant

+65= INTEG (ENI+ retiring- ED)

ED="65+"/elder remaining life

ERL= constant

Y'Y

People

Percentage

people/year

people/year

people/year

People

Percentage

People

people/year

people/year

people/year

Percentage

People

people/year

Year



y_vyy ENI= MAX (PA *NIM*"65+"-XIDZ people/year
(ll65+ll*NOM1 PA, ll65+ll)’_1*ll65+ll)

y_v¢ PA= constant Dmnl
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Housing= INTEG (HC-HD)

HC= HCN*HAM*HLM*housing

HD= DN*housing

HCN= constant

HAM="HAML"(HTHR)

HAML= "([(0. 5,0)-(1,1.5)] ,(0.56,0.15) ,
(0.6,0.18),(0.67,0.23),(0.74,0.33),

(0.8,0.4) ,(0.87,0.49),(0.93,0.6),(1,1))

HLM= "HLML"(RLFO)

HLML="([(0, 0)-(1, 1.25)], (0,1.25),(0.08,1),
(0.2,0.8),(0.3,0.6),(0.4,0.5),(0.5,0.33),(0.66,0.25),(0.82,0.15),(1,0))

DN= constant

HTHR= XIDZ ((total population
/avg family size), Housing, 20000)

AFS= constant

Houses

houses/year

houses/year

Percentage

Dmnl

Dmnl

Dmnl

Dmnl

Percentage

households/houses

People
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Y-Y

Y-y

Y-f

-0
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Y-y

Y-A
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RA= ((EHA * SHAE) *(ERRS ~ SRRSE)
*(ERIM ~ SRIME))* (ELO ~ SLOE)) A

(/ (SHAE + SRRSE + SRIME + SLOE)

SRJME-= constant

ERIM= WITH LOOKUP (XIDZ (labor force,
jobs,2),([(0,0)(2,2)],(0,2),(0.2,1.96),(0.4,1.83),(0.6,1.65)
,(0.8,1.4),(1,1),(1.2,0.7), (1.6,0.35),(2,0.13) ))

LF= ("20-44"+"45-64")*LFPR

SLOE= constant

ELO= WITH LOOKUP (total land fraction occupied
/desired LFO,([(0,0)(2,2)],(0,2),(0.2,1.94),(0.4,1.8),

(0.6,1.6),(0.8,1.3),(1,1),(1.2,0.7), (1.4,0.44),(2,0.01) ))
TLFO= (housing *LPH +CB*LPC+ IB*LPI+
LUT)/TLA

DLFO= constant

SHAE= constant

EHA= WITH LOOKUP (HHR, ([(0,0)-(2,2)],
(0,2),(0.2,1.94),(0.4,1.8),(0.6,1.6),(0.8,1.3),(1,1),

(1.2,0.7),(1.4,0.44),(2,0.01) ))

|

Dmnl

Dmnl

Dmnl

People

Dmnl

Dmnl

Dmnl

Dmnl

Dmnl

Dmnl



IRE HHR= XIDZ ((TP /AFS), housing, 20000) households/

houses

VoY CPA= (RA-PA)/ TCPA 1 /year
VoY attractiveness= constant Dmnl
PR TCPA= constant Year
V210 SRRSE-= constant Dmnl
V-1 & ERRS= WITH LOOKUP (DRS/ARS, ([(0.1,0) Dmnl

(10,2)],(0.1,2),(0.2,1.75),(0.4,1.5),(0.6,1.2),

(1,1),(1.25,0.9),(4.7,0.56),(7,0.35),(10,0.13) ))
V-1V ARS= constant Services
V-\A DRS= constant Services

s SIERLM ()5 1L s & ,08 SISRIME aidlaie slacold> RA YU Loy, a5 4> g5 L

Sy S ELO woboslatwl frs) g9y » 1,38 51 &,08 SLOE (IS 69,0 LF 5 I50
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S8 Ced HHR (mlie 092 oy 50 STEHA (e (399 (o s 15 59, 52 5,185 & ,08
5 TCPA ouiosnlive cuslis attractiveness wouadosslice culd> s CPA (S &
Sleas s I ERRS ihie Sleas s &ja8 31 SRRSE (ylej jo oddodalive oslis

silais Cglhe oo DRS wilaie s3ly wloas ARS ailais
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TLFO= (housing *LPH +CB*LPC+ Dmnl
IB*LPI+LUT)/TLA

TLA= constant sq miles

LPI= constant sg miles/industrial
business

LUI=IB *LPI sq miles

LUT= constant sq miles

ILFO= LUI/LZI Dmnl

LZI= constant sq miles

TLFO= (housing *LPH +CB*LPC+ IB*LPI+ Dmnl
LUT)/TLA

LZT= constant sg miles
IB=INTEG ("lIM"-"10") Businesses
BLFO= (TLA*TLFO)/(TLA-PL) Dmnl

PL= constan sg miles
LPH= constant sg miles/house
housing= INTEG (HC-HD) Houses

Ff



£\ LUR= housing *LPH sq miles

f_\5 RLFO= LUR/LZR Dmnl

Y LZR= constan sq miles
f_\A LZC= constan sq miles
f_19 CLFO= LUC/LZC Dmnl

V. LPC= constan sq miles/ CB
£V LUC= CB*LPC sq miles
vy CB= INTEG ("CIM"-"COM") Businesses
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-\ IB= INTEG ("lIM"-"10")

O-Y [IM="ILFOL"(ILFO)*IB*" EAIIM "*"NIIM"

d-Y IOM= IB*"NIO"*"EAIOM"

sof  ILFOL= ([(0,0)-(1,1.2)],(0,1.2),(0.12,1.05),
(0.24,1.01), (0.35,1),(0.43,0.78),(0.52,0.61),
(0.59,0.42),(0.68,0.29),(0.81,0.19),(1,0))

d-d NIIM= constan

ss  ILFO=LUILZI

A4

Businesses

businesses/year

businesses/year
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EAIIM="IAIML"(RBA) Dmnl

IAIML= ([(0,0)-(2,2)] ,(0,0) ,(0.32,0.4),(0.55,

0.67),(0.75,0.88),(1,1),(L.3,1.6),(1.66,1.8),(2,2))

Jobs= IB*JPI+ CBJ Jobs
JPI= constan jobs/CB
JPC= constan jobs/CB
NIOM= constan Dmnl
EAIOM="IAOML"(RBA) Dmnl

IAOML=([(0,0)(2,20)],(0,20),(0.3,6),(0.55,3),(1,1),
(1.5,0.5),(2,0))

CB=INTEG ("CIM"-"COM") Businesses

CIM="CLFOL"(CLFO)*"EACIM"*CB*"NCIM" businesses/year

COM= CB*"EACOM" *"NCOM" businesses/year

CLFOL= ([(0,0)-(1,1.25)],(0,1.25),(0.152905,1.08553)
(0.321101,1.01974),(0.5,1),(0.550459,0.778509),

(0.65,0.66),(0.72,0.53),(0.79,0.24),(1,0))

NIIM= constan Dmnl

CLFO= LUC/LZC Dmnl
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d-vy NCIM= constan Dmnl

s_vy EACIM="CAIML"(RBA) Dmn

s_vy  CAIML= ([(0,0)-(2,3)], (0,0) ,(0.32,0.4) ,(0.55,0.67)
,(0.75,0.88), (1,1),(1.3,1.56),(1.66,2.23),(2,3))

a-ve NCOM= constan Dmnl

5_vs EACOM="CAOML"(RBA) Dmnl

svs CAOMK=([(0,0)(2,20)],(0,20),(0.3,6),(0.55,3),(1,1),

(1.5,0.5),(2,0))
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PBA=INTEG (CPBA, RBA)

CPBA= (RBA-PBA)/TCPBA

TCPBA= constan

SRREE= constan
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ERRE= WITH LOOKUP (RRE/CRE ,([(0,0) (2,2)],
(0,0.14),(0.2,0.5),(0.4,0.7),(0.6,1),(0.8,1.4),

(1,1.66), (1.2,1.85),(1.4,1.96),(2,2) ))

RRE= consta

CRE= constan

STSE= constan

ETS=WITH LOOKUP

(DTS/AT,([(0,0)(1,2)],(0,0.14),(0.2,0.5),(0.4,0.7),(0.6,1),

(0.8,1.4),(1,2) ))

DTS= constan

ATS= constan

TLA= constan

LUT= constan

SRTRE= constan

ERTR= WITH LOOKUP (RTDB/CTDB,([(0,0)-
(2,2)1,(0,0.01),(0.2,0.28),(0.4,0.69),(0.6,1),(0.8,1.3),(1,1.6),

(1.2,1.8), (1.6,1.94),(2,2) ))

RTR= constan

CTR= constan

SSLAE= constan

oY
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Dmnl

Dmnl

Dmnl

Dmnl

Services

Services

sg miles

sg miles

Dmnl
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¢ vy EASL=WITH LOOKUP (XIDZ(DSL,ASL,2),([(0,0), Dmnl
(2,2)1,(0,2),(0.2,1.94),(0.4,1.8),(0.6,1.6),(0.8,1.3),(1,1),

(1.2,0.69), (1.6,0.28),(2,0.01) ))

svy ASL= LF*FLS People
s_yv LF=("20-44"+"45-64")*LFPR People
s_v¢ FLS= constan Dmnl
s_vya DSL=SLR PJ*jobs People
s_vs SLRPJ= constan people/jobs

iz 0 s CPBA (IS g S sondionnlice coli> PBA YL Lo 4 a9 L
1 SRREE ol o sanlice coslio o sley joeis TCBA el IS 5 oS soionnline
5Lss CRE wilaio 5\l (glias RRE « 55 (glisb oo 1 ERRE « 5 lls5 (glss oo Ul
wslls Sloss DTS (i 5 o> loss SIETS o & g Jor loas Ul STSE o s, s
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3 oS ol 4250 &5 S ERTR IS 5 oS ool 25 21,03 SRTRE (i 5 oo Uiy 1
SISSLAE ()5 5 s plnil (08 ganje CTR wilais )15 5 S plxil (gas i RTR S
i P ASL Gale JI5 (5555 992 oot )d SIBASL ale JIS (55505 (050 i 5o Ul
Sk 9,50 b )5 (65, i DSL ale 15 (5950 (o FLS 5 (59,0 LFS (59,0 052

&8 2,0 5Ls 0,90 1,5 WSLRP]

oY



SiPl sl GLold Jow 5 1Y-Y

JEsl Koo o Ss a4 (b sloanlp o )0 a5 9)ls S92y il Sla S 4 (355
Sl o 80 e ) 6551 S dSd joeie slaaslis) 2ST.auS o logy IS 5e0s5 b odionly
SiAl LSS 5l 65 (LS g 55 B8 (i A el ool oole Al iy i b LaisS e colau]
potie sl oo 0Ly (3 iS5l (o b Blas (65, aden o5 (pl 4 az g b g 05l ol
s 55 oo My e (55,1 4055 45 035 o 0las pstibe (ol sl 0k (80 (555 (sl ol
Byhss oS gl 4 1>
Sl plazl g sbosl ploo b 5 by Ll (5 51 6,157 (pols plol i85 (2Uls 6551 165 91 R 25
Pl sl e oy 50 &5 Cenl Sl e (55501 (ool S 5l sl oo 4S5 e )1 (5550 4

Dy ge Bro 5 SG

039 ol Cusss o (y9:5L ST 51 (55UsS elgil 5 hlisee sla S5 4y 0 l0m (65,01 155 551 €19
5 08y w5 ool (b (Sl pbont (le S (Sl cslazale i sla S s
Si8 sl el bl 5 ol slagoipmds 51 (SOl ails ad,e laplusl 4 Jlglyd oLl
Slgo (nl S g0 05038 93 ;5 1, (555l a5 Canl glosle w555l sladel> 5l jslane 155 oo plond
anlge® 2l 655 o b 2l Jal> S D50 2 (g0l UK i )l aiz b Gl e Vsons

) (0 0SB pae Cowd 4y AS
w9l 65T tadgl (65,5110 35 pumadli 09,5 90 41 ylgF o0 | (551 L Sl

A ook a b sl a8y 18 fas disSae oy 0 85 555l oo & addgl (655

abai)pls b 5L g gl sl cis aile wil s o Canb 0 aS (65,0 5l S g0

oY



iyl (@ aos slagspl (Whogd co i 09,5 90 4 095 (55 g5 (pl (onis
gl aiile 0yl oo Cawsd @y sl (65,31 Lo al 3 Gl 5l a8 (55l 51 Gype 4 gl (g5 5]
Gl ailedi s ol @ 1) dase S 5L cll & wiie slagh sl i pdy dazd (65 5

2o oraes 855l 5 2 B b S iSUlg o (65 ol a5
Oles 42 9elgi sl 5 aidlyged Guptws o Glul 4 & aitn plaggssl 1 dgl w6351

polygl o Sw Jle 538 s aile.aiil o diojls Jlo b yguden oo g SV sk [l

Sipl ol Lo Juo pj by g b kylgy V1YY

G Lol JS ¢ grmb 55 GLOE IS (S50 9 r i Egeme e Ll 51 655 sl Jol> Lol
Obsl 3 slodal> LS S cate oz (ol gome Dol 00 525 (g Lol IS
el oad ooy olis VF S o ohys ol @iyl wlaels gbe Jeld 1) ol
G4l folug 9 5,5l 5 (Srio )1 9 S 0slgls tog 5 A Juld (63 51 slaJul> (S 8 e
ol Giogsn cnl 5o wsdee ooliinl (655l mboe ey jl S o 5 i 5 ailee (Sl
ookl b Jaw ide s .l ool 418 5 )18 Con 9590 « LS5 b piiw by b Ladiye
Coliz g 63l sladel lolis e cunsy b)) jshite 4 lagl o Lls; g piass obg:
ooliitl b s b )0 (5,31 sl ol (sLslis r alge il il ciumd o 435,515 sy o g0 Ailaie

Dgbisn (o p S5 Sladel GLoE (pn i Su o il lag L

AN



5931 Oy padls

a
Sz eoliind (80ke

saliiul s I8 L sia aslial a5 Lo sia
Ssa 022 5 s 25 i L N
Golad S s M»,meﬂ‘,)ﬁhp o) S -
o Sria JS guS . s S . T I Nt PSS PR EMLECH
< S 55 Flos S o K S 02 Ol S 5 5y Bl -
K — S5 S) iaa S 5
xia e
ESEQE \
EEE 5! S5
e e [EBE TR
52 sliil aula | ) ) S ia
win (BUT)slz2 s O \‘
e A 00 —
iria O

r/ )
SE s < By oy s sleald S
S 2SS b e N BUT:)U—’-\_/
5 s 335 e < \ /
¢ 3 lalis S

JEEGNSY
dikiia

/

BRIV
TS -
_— T~ \
’ J:\aul&dl.al.udsd%))_lﬂ}j‘glwk R . F
Bl e 8 AL il s Ll

o MPGeds®) lsthis 15 S35 (BTUs)slcs 20l ss (BUT)- s

s Ay 20
Jusl s (UTB) melm sl (BUDSagol= Aty U (alis JS e xia (5 (sLualis
JER Jus 8 s s ma el slSa »
L (Sl ilasa Jaus e 1
b, AR \
GRS i) a5 : N S s
\5_ );,;uug::s‘ SSila s slalis S G plalis =
5 ks i g 2lans R kse o\ S -
A sl =+ <, oK Sy 5 x
PERETINPIN R MPGedis§ lusdee 15 A 53 8 e Jan sl
a0 feia S 5eaS
MPGckssSy | sctas 1 siria Ay B o i e S e B
i by S 5Ky JERR RS G rhgia A PAxcioakaie o N
Sosa e S 5 s N -

s
AN

Jim)g\_...\u,u/' )
Al s Al s S sl
T Ol ek
MP Gy Il 15 <8 zos
Al Al y A 2

(VY syde9) olwd bl 655 sladel> Lol (L 5 Sl Ll ) Fses

12 T a 6§59 g Jels (Lol Jow (8l kulgy Y-IY-Y

y_y TRED=TNGD+ TEB+ "TG/DB" +PB BTUs/year

y_y TEB=TED*BPK BTUs/year

y_y BPK=constan BTUs/KWh

y_¢ TED=CED+HED +IED KWh/year
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V-6

e

v-v

Y-A

v-4

HED= avg electricity use perhousing*housing

AEH= constan

CED= AECB*CB

AECB= constan

IED= AEIB*IB

TNGD= CNG+ HNG+ING

ING= ANGIB*IB

ANGIB= constan

CNG= ANGCB*CB

ANGCB= constan

HNG= ANGH*housing

ANGH= constan

TG/DB= BGG*TGDD

BGG= constan

TGDD= CGD +HGD+IGD+MV

IGD= (AMDIV/AMIV)*AVIB*IB

AN

KWh/year

KWh/year/house

KWh/year

KWh/year/CB

KWh/year

BTUs/year

BTUs/year

BTUs

BTUs/year

BTUs

BTUs/year

BTUs

BTUs/year

BTUs/gallons

gallons/year

gallons/year



-1

y-YY

y-YY

y-Y¥

v-Yo

v-y#

v-yv

Y-YA

V-4

y-t.

V-9

v-YY

y-ry

V-vf

y-Yo

v-Y#

AMDIV= constan

AVIB= constan

AMIV= constan

MV= ((TP /RMV)*AMDMV)/AMMV

RMV= constan

AMMV= constan

AMDMV= constan

CGD= (AMDCV/AMCV)*AVCB*CB

AMCV= constan

AVCB-= constan

AMDCV= constan

HGD= (AMDHV/AMHV)*AVH* (TP /AFS)

AMDHV= constan

AMHV= constan

AVH= constan

MI= 1+STEP(1,2001)+STEP(1,2002)+STEP

(1,2003)+STEP(L,2004)+STEP(1,2005)+STEP

OA

miles/cars/year

cars/businesses

miles/cars/year

gallons/year

people/cars

miles/gallons

miles/cars/year

gallons/year

miles/gallons

cars/businesses

miles/cars/year

gallons/year

miles/cars/year

miles/gallons

cars/households



(1,2006)+STEP(1,2007)+STEP(1,2008)+STEP
(1,2009)+STEP(1,2010)+STEP(1,2011)+STEP
(1,2012)+STEP(,2013)+STEP(1,2014)+STEP

(1,2015) +STEP(1,2016)+ STEP(1,2017)+STEP

(1,2018)+ STEP(1,2019)+STEP(1,2020)

vy_yvy MIP=IF THEN ELSE (My Index<=5, 0, My
Index-5)
v_vA APH= 47.945*EXP(-0.04*My 1393 Index gallons/year/
Propane) houses
y_yq APCB=236.58*EXP(-0.071*My 2005Index gallons/year/
Propane) businesses
y_f. APIB=EXP(-0.09*My 2005 IndexPropane) gallons/year/
businesses
y_fy HP=APH*housing gallons/year
v_fy CP=APCB*CB gallons/year
v_fy [P=APIB*IB gallons/year
y_f¢ TPD=CP +HP +IP gallons/year
v_fa PBTU=TPD*BTUGP BTUs/year

axly bl p s 2SI glolas JST TEB aalaio (65,50 IS slolsy TREDYL Cdllas 4 axg5 b

Lol HED i 2SIl lolss JS TED el SlgslS bl (3,1,> 9>l BPK ()l >
AR
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alewy 2 ;0 MPG 3l soliul (1. S5kee AMIV (o |15 g S )0 adis aliwy 255Le AVIB .
Sibe AMMYV (] o5 bl adiss blug IS slaws RMV ( cases adis dlwy MV« Sio adis
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A System Dynamics Simulation Model for Forecasting
Energy Demand in Tehran County

ABSTRACT

Most studies that have been done in terms of demand for energy carriers in Iran's
econometric methods. Research has been conducted in Iran to predict and evaluate all
energy carriers (gas, electricity, gasoline, diesel and propane) in domestic, commercial
and industrial system dynamics method to pay and this is one of the innovations of this
research be. This study examined the effect of the implementation of the model VVvdrvyl
in Tehran for the following models of population, housing, land, area attractions,
businesses and attractive business deals in energy demand. Energy demand model using
1392 data and system dynamics method has been implemented and to predict energy
demand is 1392-1412 paid Tehran in years. As a result of this investigation a drive system for
forecasting demand for energy carriers in Tehran has created a successful way to assess the impact
of population, housing, and business attractiveness of demand for energy carriers in the region.
Increase skilled labor in the area of new jobs and therefore energy demand increases. Tehran
rank in terms of cost of doing business from 25 to 1, the highest rating was upgraded.
That puts business owners in optimal conditions, making it easier to create jobs in Tehran.
As a result, energy demand increases. Loss of service area from 1.25 to 0.8 numerical
value that represents the service will be better and therefore more attractive. Increase
services available in the region to attract more people in the region and it encourages the
growth of housing and increase demand for energy carriers. Tehran upgrade from fourth
to fifth rank the highest in terms of full coverage is nothing more jobs to the region attracts
because it's one of the components of business attractiveness and therefore increased

demand for energy carriers

Key words: Demand for energy carriers, system dynamics, forecast, charm and

attractiveness of the business area
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