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English Abstract:

In this chapter, we review different energy sources that are used and implemented in
Iran’s electricity market. Specifically, we focus on the renewable energy sources that are
in place in the country, e.g. hydropower, wind, and solar. We review the technology
and the capacities of renewable energy production as well as the potential future plans for

expanding the renewable energy sector in Iran.
Persian Abstract:
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Dry Steam Plants?!

Flash Steam Plants?
Binary Cycle Power Plants?
Production well *
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tank Turbine Generator

24 2 ) bw (slealss i 16 —1 S
ol b 51 YU SLEs 5 a5 180 sbed 3 5 ) SBlasl 3 —i— s 1S s
Sl T 5Lad 5ol 1o 135 5es 3 15 s Sl ol 2355 00 aa et g 4 (A5
Db kS o 5 B e OB b bl o o oS Bl Sl a5 AL
338 0 3b s 5 oWl & G olr Gk 515 058 e RS T 6L
(Binary Cycle) s 4> slgalSy 0 7-8-1

o) 2l S 3 sl a3 200 25 Jawn e slos ol 2le S e Gl (slaoly U2
g Jods (S aSI 65 0l a bl ol 5o el il oBss el s 5 o b 51 T
33 god o s 5l e b SIS s st 4l s sl O

Nl ol il o YU (e Glasl 53 O (5 o)Ll 5120 5 ol G o e 25§15
OF 5 das o JUl o Sosbn wle G 1y 355 <l 5 5,08 o e SoaeS sle S

sl Els T 5 bz oy s e DB (2l 308 S B by o YL sles &

Flash Tank 1!
Production well2
Heat Exchanger 3




& .- F . B B T . - e " .
S8 gt 5 Sl oy Al s 2 335 0 aeed s VB G oy Goub )

0 (S aTL le g 68 g i) o) e 95800 Ul e 1)

P, palss ol 8 e 54285 15 8-8-1
l:J,éleSJJ Lholfjj:} uﬁ\fw’;:aj .5)‘: l:JJ).b b gﬁ’quu?U ogjﬁd C,:Jfla u:’fw::d K:’J.AT
S a5 dgdam 4 diyls ) 3

(el oS omn) Slealla0 -2 -1

sl Sl 5 O
5 el L, Jlod s ailans o aile
s S 5l o855 25 | eed xS
1987 Jlw 3 ol I 55 ol g5 .ol cu_jl.ajf
O 55 ey 355 Jllis ST @ Ll
2y B A Ol 1.8 6l 05
Naval Air <S,8 w8 o5g,n ool | ey aikes
w3 > Weapons Station PRy
O | PRV v S v 5 «Navy
Sla&s 273 o850 ol anio L ,alls

LS A5 G

S 40 ssu ols o850 ol | ey adlaw
S oal b |, 61 | Casa PRy

«Diablo

A

b e Jbow il ol 5 | ey 4l
RSN el S P S
b oS JEs b slayly (sl




9 odd oals JL&;A ogjj:} Caew Lﬁabu
Sop opyr Gn % 30 35>
LS L5 1y sl

s LL,al8 oL O aales RS aales

A5 6 edsm aw 3yl I3 Il | ola ;;JL“;

PR RS EYE PRV SV ST JUN R VN | L

S ekl 5 ) ol s Jly I3 55
S5l

o S S % 30 Ogjﬁ; Rl oy ik

Ll LS ) blg oL S sl oL S

I 65

o o855 53 SIS Ol paame | ey aileis

el Sl 58 138 ailas Ry

Utah

M}bc@jﬁ.} '+ J,cue}jﬁw‘ 6 oy aala’o
ASe L 5

oM 9-8-1

dizen LS ey w1 (S S e s fls O 5 5l oS 0l b slaaair

Amedee !




Z . . & . - . . . &
LSLA dL..au:q b L@.hgjﬁq ty Ul" S g MJJJ%/&_A:BJLﬁ) dj.l};)b g o

V:.SL;‘: odalie l:JJ J.w‘fw B 2010) 2007

L3303 lo S s s lealSs 5 423 1 sl

S e 2010 2007 o5
14.85 3086 2687 1Syl
_3.34 1904 1969.7 Ompeded
20.67 1197 992 S5l
0.52 958 953 S35
4.01 843 810.5 Wkl
0.15 536 535.2 ol
33.16 628 471 LL s
36.51 575 421 Ll
0.1 204 204.2 JYSURIWNT
2.15 166 162.5 S bwls”
29.66 167 129 Ry
0.69 88 87.4 & S1,150

3.8 82 79 g

0 56 56 pas

~1.89 52 53 NR{Ky
115.79 82 38 S5
~13.67 24 27.8 N
26.09 29 23 JU
8.84 16 14.7 ail b
~21.43 6.6 8.4 RN
0 7.3 7.3 250!
27.27 1.4 1.1 O
0 0.3 0.3 Ll




450 1.1 0.2 LI

10.05 10709.7 9731.9 Caca

2 S o) 65 sl a0 10-8-1
A Il ol b3 g e 38 A o b 5 S35l fds gl 0o -1
el gy Jams 40 035 ol o 39 3 035
L anlio 3 63,5 cpl bl gl s ol 5 el o ows o L Ol aen s -2
el s ey ol sl (65 g5l
S3A e Jeo gl 2,80 S eslinal 550 ilides sbs K3 4 SIS o 635 o) -3
Sy s eslanal 5 b 8l 0350 8 sl of &S,ujféjjn 3 eslel (B, 5l
&) oS

7154 5,51 9-1
S35 s 31 (B 45— Lo Jslanal w5 ol oty 3= (5350 3L (551 ol Lo
s > o s s e ilides bl s el ol S (6551 4 At s G
o3 b 5l gt sl slrl 5 s sl 035 S 5 Chies Carge <0l gz 5 o
sl pl dms o U pm  alys 5l 5 o )05 b S oS cush) b gla e
ST PEIERURVS I TG SEYCE OV CRUIT P




S

.’%\#- o -.-l"""'-'

Piias s o5 TS

b o8y, -17 -1, I

s 2005 Jlo 5 35 JKE1 aen 55 ) 0,8 53 ol eslaul (65,50 IS TW 3 i

RUAE

s (5351 i o3 1-9-1

i S5 Sl (6 Y )3 S pan (6 ey o 0 [gp Sl 0355 S Sl Juolo (65
2L Sl e 28 o 1B eslitl 25 (SIS 015 A5 sl 0k 550
ol dlesl gl (ST Ol pl LS (o RS (SO Ol @ 1 sk e 55
Lo 035 oz b (:J:ngLa Gls 05,5 5,1 5 O3 5 Joo 3,8 o ), eslizl 3,40

S5 AS G 408105 bws




Warm air over the land rises

Cool air over the water moves in
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Generator converts
mechanical energy
into electricity

Blades catch the
wind and spin

Cable ——
carries electricity
to transmission line

Computer system __
controls direction
of the blades
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Savonius wind turbine 2
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Solar power Tower?!
Heliostat?
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Self-consumption

Praject: A 300Kw Solar PV

Location: Kerman, Iran
Bl PVarray01 X | PVarray02 % || PVarray02 X 1xSCI100HE || Strings
\

+ AD broject overview <] Name: PV array 01 Inverten 5C 100HE -
PV peak power: 234.00 KWp
. @ it z.ﬂ"“fﬂ““’ [Suntech-Power Number of inverters: i g n
Mominal AC power: 300.00 KW :
PV array 01 1 BV module: [ STR250-20/Wd (US) Max, DC power: 103.00 kW
wth angle: tracked; Inclination: tracked Max. AC power: 100.00 kW
oV array 02 — ©® Number of PV madules a0 (2 AC connsction: Three-phase
hangls trackad: L4 3.70°C Sethont, =~ Max. efficiency: 985 %
© PV peak power 100.00 =] [kwp :
Grid voltage: > 1000V (3-)
bk e i e Orientation:  Azimuth angle: tracked: Inclination: tracked
LCE 1x5C 100HE i -
Nrrwint e Mounting type: Free installation [ ! Change l [ 8 Design suggestions l
@) Yield loss N S
Overview of inverters
The PV woltage is lower than the minimum DC PV array 01 PV array 02 PV array 03 : )
voltage of the inverter at the selected grid R 837400 ot PV peak power Nominal power ratic  Energy usability factor
voltage, As a result energy losses will occur! L
(B 1x5C 100HE 28 14 (A) 98.00 kWp 105% 594 % i f
Solutions
@ 1x5C 100HE 28x14(4) 98.00 kWp 105% 594 % o
1. Increase the number of modules in the
i
S @ 1x5C 100HE 28 x14 (A) 98.00 kWp 105% 504 % i ]
2. Select a different PV module. o
it Project overview ) Yield loss
i: Performance
Configuration Input A
ey Inverter: SCI00HE  PVarray: PV array 01
= B4

unny Design - A 300Kw Solar PY |

File Project Tools Help

Project: A 300K Solar PV Cable dimensioning Self-consumption

Location: Kerman, Iran

@ project cverview - D D :I: =
| PV peak power: 294.00 kKip
e - —

300.00 kW
kwh
PV array 02

Azimuth angle: tracked; Inclinatio L :I :I :I:
BV array 03 Load

imuth angle: tracked: Indlinatio

Project DC cables AC1

- Settings

@ ~Cable dimensioning” tab Consider the line losses in the yield calculation:  [1]DC AC
You can dimension the cables here, L Total losses
The diagram shows the cable routes in the BV bC AC Total
plant:

Total cable length: 307238 m - 307238 m
* "DC" indicates the lines from the inverter to

the first PV module in the string. Cable cross sections: #2 AWG #2 AWG

* "AC1" indicates the lines from the inverter

Power loss at nominal operation: 10439 W - 10439 W

to a potential sub-distribution
TR A A I e,
r— 3 Rel. pawer loss at rated nominal aperation: 0.04% & 001% @
i Project overview
Pay aitention to 31l nstionsl 3nd internsticnsl stancards (such a5 VDE, NEC 1c) witn re£pact 0 the cross-sections of the csbles. SMA Solar Tachnology AG r2commencs 3 reistive pouisr 03t 3t rated nomin| asngitions of <

i Performance =
1% on the AC side and/or on the DC side. Th influsnce of different displacement POWer f3Ctors s O t3En IAto SCCOUN in €352 OF tres-phise current!

pia o

10



({)Y CJLOW\%SL: O‘JAA 4OOMthL‘*’d}-L)>L5>'j‘;"O\j:’L’\) .Lyfo QL&)&L‘W
3 ydenn 0333] s 3 Olge w0 il gz b5 gul s b ko Ol (61

Any Company = Any Street 21 « 54321 Any Town

An Imaginary Desert Site Any Company
Any Street 21
54321 Any Town

Tel.: +49 123 456-0

Fax: +49 123 456-100

E-Mail: info@any-company.de
Internet: www.any-company.de

Project name: A 300Kw Solar PV Location: Iran / Kerman
Project number: 03
Project file: My Design.sdp2 Grid voltage: 3~20 kV

System overview

392 x Suntech-Power STP250-20/Wd (US) (PV array 01)
Azimuth angle: tracked, Inclination: tracked, Mounting type: Free installation, PV peak power: 100.00 kWp

392 x Suntech-Power STP250-20/Wd (US) (PV array 02)
Azimuth angle: tracked, Inclination: tracked, Mounting type: Free installation, PV peak power: 100.00 kWp

392 x Suntech-Power STP250-20/Wd (US) (PV array 03)
Azimuth angle: tracked, Inclination: tracked, Mounting type: Free installation, PV peak power: 100.00 kWp

[ 1xSC100HE L 1xSC100HE

L 1xSC 100HE

Technical data

Total number of PV modules: 1176 Energy usability factor: 59.4 %

PV peak power: 294.00 kWp Performance ratio (approx.)*: 73.8 %

Number of inverters: 3 Spec. energy yield (approx.)*: 1627 kWh/kWp

Nominal AC power: 300.00 kw Line losses (in % of PV energy): -

AC active power: 300.00 kw Unbalanced load: 0.00 VA

Active power ratio: 102 % Self-consumption: 40526.06 kWh

Annual energy yield (approx.)*: 478.31 MWh Self-consumption quota: 8.5 %
Signature

*Important: The yield values displayed are estimates. They are determined mathematically. SMA Solar Technology AG accepts no responsibility for the real
yield value which can deviate from the yield values displayed here. Reasons for deviations are various outside conditions, such as soiling of the PV Modules or
fluctuations in the efficiency of the PV modules.




Evaluation of design

Project name: A 300Kw Solar PV
Project number: 03

Project file: My Design.sdp2

Part project 1

1 x SC 100HE

Location: Iran / Kerman

Cell temperature:

Record Low Temperature: -3.00 °C
Average High Temperature: 50.00 °C
Record High Temperature: 70.00 °C

PV peak power:

Total number of PV modules:
Number of inverters:

Max. DC power:

Max. AC power:

Grid voltage:

Nominal power ratio:

Technical data

98.00 kWp
392
1
103.00 kW
100.00 kw
20 kv
105 % (]
SC 100HE

Input A: PV array 01
392 x Suntech-Power STP250-20/Wd (US), Azimuth angle

Number of strings:
PV modules per string:
Peak power (input):

Typical PV voltage:
Min. PV voltage:
Min. DC voltage (Grid voltage 20 kV):

Max. PV voltage:
Max. DC voltage (PV):

Max. current of PV array:
Max. DC current:

A
|rnnx- -----------
e —— N\

T -
VMPP,Design VDC,min VDC,max V'

: tracked, Inclination: tracked, Mounting type: Free installation

Input A:
28

14

98.00 kWp

&

387 V
352V 7]
450 V

572V (]
600 V

2282 A i
235.0A

Yield loss




Evaluation of design

Project name: A 300Kw Solar PV
Project number: 03

Project file: My Design.sdp2

Part project 1

1 x SC 100HE

Location: Iran / Kerman

Cell temperature:

Record Low Temperature: -3.00 °C
Average High Temperature: 50.00 °C
Record High Temperature: 70.00 °C

PV peak power:

Total number of PV modules:
Number of inverters:

Max. DC power:

Max. AC power:

Grid voltage:

Nominal power ratio:

Technical data

98.00 kWp
392
1
103.00 kW
100.00 kw
20 kv
105 % (]
SC 100HE

Input A: PV array 02

392 x Suntech-Power STP250-20/Wd (US), Azimuth angle: tracked, Inclination: tracked, Mounting type: Free installation

Number of strings:
PV modules per string:
Peak power (input):

Typical PV voltage:
Min. PV voltage:
Min. DC voltage (Grid voltage 20 kV):

Max. PV voltage:
Max. DC voltage (PV):

Max. current of PV array:
Max. DC current:

‘A

Imaxls =smsn s

1 1
VMPP,Design VDC, min YDC,ma

-
xV

Input A:
28

14

98.00 kWp

387V )
352V ]
450 vV

572V (]
600 V

2282 A [
235.0A

Yield loss




Evaluation of design

Project name: A 300Kw Solar PV
Project number: 03

Project file: My Design.sdp2

Part project 1

1 x SC 100HE

Location: Iran / Kerman

Cell temperature:

Record Low Temperature: -3.00 °C
Average High Temperature: 50.00 °C
Record High Temperature: 70.00 °C

PV peak power:

Total number of PV modules:
Number of inverters:

Max. DC power:

Max. AC power:

Grid voltage:

Nominal power ratio:

Technical data

98.00 kWp
392
1
103.00 kW
100.00 kw
20 kv
105 % (]
SC 100HE

Input A: PV array 03

392 x Suntech-Power STP250-20/Wd (US), Azimuth angle: tracked, Inclination: tracked, Mounting type: Free installation

Number of strings:
PV modules per string:
Peak power (input):

Typical PV voltage:
Min. PV voltage:
Min. DC voltage (Grid voltage 20 kV):

Max. PV voltage:
Max. DC voltage (PV):

Max. current of PV array:
Max. DC current:

‘A

Imaxls =smsn s

1 1
VMPP,Design VDC, min YDC,ma

-
xV

Input A:
28

14

98.00 kWp

387V )
352V ]
450 vV

572V (]
600 V

2282 A [
235.0A

Yield loss




Self-consumption

Project name: A 300Kw Solar PV Location: Iran / Kerman
Project number: 03
Project file: My Design.sdp2

Information on self-consumption

Load profile: Commercial business (continuous)
Commercial businesses with continuous high energy consumption. Examples: stores with intensive
cooling systems, parking lots, computing centers, sewage-works.

Energy consumption per year: 100000.00 kWh

Energy yield of the PV plant 478.31 MWh RGN,
Grid feed-in 437.78 MWh
Consumption 59473.94 kWh a
Self-consumption 40526.06 kWh 478.31 MWh _‘"_ ﬁ‘
Self-consumption quota (in % of PV energy) 8.5% o b

|

40526.06 kWh

Self-consumption quota 8.5 % A

The displayed results are estimated values which are derived mathematically. SMA Solar Technology AG accepts no liability for the actual
self-consumption which may deviate from the values displayed here. The potential self-consumption essentially depends on individual load
patterns, which may deviate from the load profile on which the calculation is based.
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