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Qnet = Qabs _Qpipe (3‘3)
Qu = nwawnwivedlnalunesus @ 1dsy wennsanmsgadoanuiou
Y
Tip)
Que = WHMATOTUTIF 185y

v A

Qpipe = NAUNFULA YNNIV IIA

Y ¥
IMTUILIMIAUIUTNIINT Iavesveurarlunesused e ld1d

gaungiives lunandmua 1l Tagldauns

M = A (3.4)
Cp(Tout _Tin)
d’ % 1 v v A
We | M=o avesveunarlunesused
3 (% d' 1w o AN Yo d‘ a =~ 9
Qu = wawnuiveslvaluvesusedlasy Wonansanmsgydennuiou
9
147
T, = gungiveunadn lvasennntesusdaazimiualdned
T, = guugivounadn lvathnesused

o ]
- LUU$109veR AN UANNTOU (thermal storage)
= Yy  Aqyg .
AunuaNusoUN 1HmUunnY concrete / oil storage 108 total heat transfer

[ o o
coefficient X NANVAUWUTNU mass flow rate MNTNNT

. . 2 . 3 . 4 . 5
UA =ak, +ak;. ‘m +ak,. 'm +akj. ‘m +ak,. 'm +akK;. ‘m (3.5)
UAref m ref m ref m ref m ref m ref

¥ 4
1o UA = dudszansmsmemanyionsiy (total heat transfer coefficient)
4
UA, = duiszanimsoiemanusousinsieads
m = 9n31M3 lrarauIa (mass flow rate)
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1 —e Crnin Crnax

Meco = : Ty [lth (3.6)
1_ Cmin -e len Cmax
Cmax
) 4
11® UA = ﬁuﬂszﬁ‘wﬁmmwmmm%’ausm (total heat transfer coefficient)
Cmin = Min (me|CO|d7 me|hot) (3~7)
m - 90313 IMarania (mass flow rate)
C, = Anuiaudumz (specific heat)
- 1UUINA09UDY Evaporator
Effectiveness U84 evaporator 92411 1a8 14aums
-UA
77Evaporator =1- exp( 5 (3.8)
Mot * CPpot
) 4
1o UA = dulszansmsaemanudousiy (total heat transfer coefficient)
m,, = 0A31M3 lnamuguugiga
Conoe = ANMIBUTUNIZVOIA QNI

TagazAuannuiounnemmnauguugiige lidungumngidind Taoldaums

Qtrans = Nevaporator Cp,hot “Mpgy - (Thot,in - Tsaturated ) (3.9)
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A = J A v
o . = wumatlueslowirn Inarh
= 31 A A <
Nowss = toUmatlvesleriiluasen nsgiinszuiumsiduuuy
isentropic
Nisentropic — isentropic efficiency
1 o o W A k) v o g’
101 Ah,, . S wnsasusideui lanndeiulei (P, ) Ta
DIHIANNT
I:>turbine = rhin -Ah turbine * Mmech (3.11)
& . Y .
ilo m, = oaIms laveslei
Y
Moen = U32@NFA1MTINA (mechanical efficiency) voanaiu loii

2) SLUUHADY
TuszuUMenBILiIMI AR UVBIRYTENO UMY VOITTULRAT
- WUYYTae9UBTheliostat field
T AN 1D FAN90 1R ATT heliostat | field areaon T1)d

receiver YOINOADY (Q iosr) IEVIIINAUNIT

Qretiostat = AfietaPietd * Mieral (3.12)

1 Y
v v A

& A A & :
1o Ay = WUNTUTIANINUA heliostat
4

Pras = Auilsz@nSmsaziouved heliostat

ANUTUSITATINANNITEND heliostat
Nigg = U32ANTNNVDI heliostat
a S0 = = [l o a Aa J
r = W0 NAHIDINaveIn UL I UNTAAMINAI9DINAIUD
heliostat LIAAZA
- HUVNDDIVON receiver VDN tower
A v a 9 . o/ . v = .
maﬂamqgﬂﬁzmmm heliostat l1°IJEN receiver WANNTUN recelver
ANAUIR (Q, ey ) AWNTDAMIN IRDINTINS

receiver
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Qreceiver = nreceiverQheliostat (3- 13)

A @ A . A A
Lo Q eciver = WAWUMN receiver @ﬂﬂau‘lﬂ

Qratoser = WA receiver 185110 heliostat

= 1J5L@ANTNINVDY receiver

nreceiver

(Y ~ . = 9 1 Y ~ 1 1 .
WAWUTN receiver ganau ldazmomliormengninl i receiver Tag

9

4 ~

o Y ]
gaunglveI IMANNNLIZIAMUAURUTAUNG1UN receiver ganau ldas

Qreceiver = Cp,airmair(Tair,out _Tair,in) (3.14)
il m, = ©a31M3 lvaveso1na
Coar = ANWFOUSUMIEZVRIOIMA
Tyon = QUMYIV0I0INAT 1MADONIIN receiver
Tom = gugivesoImai naih receiver

° Jd <3 Y
- nudaesvegnsalinua s e (thermal storage)
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oT,  (mC,), aT,
(Co)i =" 5 TN -T) (3.15)

oT
(pCp)b(l—a)szhv(Tf -T,) (3.16)
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1 [ 4 o Ia { o a o @
curve YOI5LULIUNII TUANT WAVIAT DI UARIADS 9N WAL TAgUSEN SBP %30 Euro dish A4

waaalugii 3.16 (Mancini et al., 2003)

3171 3.16 aAa power curve voszuLHAA IlfhuvsMUI Tums iR psuAmAe Ao
158N SBP (Mancini et al., 2003)
nnnslisremsadsuauduiusszniaid i i 18 uput powen)
AUSIAATIATETNNS
P, =a+b DNI (3.17)
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11/ P, = masdlihnldanszuy
Y o A d' osj [ o w A
DNI = anuausedasalussuundaminiudisea
I 1 ~ Aa v
a,b = Wuansnenlnida
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Y
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3.5.3 Capacity factor

[ a

¥ v Y
wioannszuuran i foenuuuldis1damsnaa 10 MW 149 3 52U U6
Tumsiiauese szuud Idinunsidamsnaasina sasaruveanasanu lihnnaa 1dasa

' ' [ A a y 9 o o w a A zd = 1
mmwamu"lwﬁmwaﬁ"lﬂ D132 UUNINUMURIFINITHAAN B NLLVARANIYILITENIN

=

v
capacity factor n3ooulugdaunis ladail

Annual kilowatthours produced

Capacity factor = — -
kilowatt of plant capacity x hours of the year

(3.18)

4 H
o . a @ <
HANTARIUI capacity factor Y093z UUNAA 1WTNe 3 s2UVVRIdRuda naad 1A Tuns 1wl 3.23

35%

29.0%

Roiet

30%

25%

20%

15%

capacity factor (%)

10%

5%

0%

Parabolic Trough Solar Tower Dish/Stirling engine

517 3.25 uamsmsnlSeuifion capacity factor (%) vosszuunaa T LU

3 ' s 1
"lﬂﬂﬂﬁWi]%mu’ﬂ capacity factor ﬂJ@QiZUUW@ﬂ@EﬂJﬂ1QQQﬂ i@ﬂﬂilﬂﬁ@i%ﬁﬂ‘ﬂﬂi
' o 4 4 Ia o v o A
W'li'lI‘]Jiﬂ Lgazizummmﬁﬂumiamum?mauﬂﬁm’aim AuaInU ﬂﬂﬁlWi"l%ﬁgll‘]Jﬁﬂﬂﬂﬂfl
2 Y ~ < Y Yq Y ' A 1A a My '
Q‘l]ﬂiﬂ!ﬁSﬁﬁ?Jﬂ'J'l‘lli@LW]ﬁ'li]'liﬂ!ﬂ‘Uﬂ')'lllif]ull'ﬂ"]falu"]ﬂ\?L'Ja’lﬂvluullﬁﬂﬂ'lﬂﬂﬂulﬂfﬂ’lu'lu aIu
' o A 4 Ia ™= s v o o
5$1J‘1J%']1!W15”II‘1JZ’1']§'JiJﬂ‘Ulﬂiﬂﬂﬂu@]ﬁm@iﬂ\ithlIQﬂﬂﬁﬂ‘lLﬂUﬁgﬁilﬂ'ﬂﬂJiﬂu ANUUFINISYLLIAN
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3.5.4 msuanuaamaamswan lvh
A a 9 A o ' o Y
ieennszuunan i mdsnunasoriaduuusiunasey ansosiau'la
3 o w . { § a v 1
1H1189 (nominal power) Hoonuvy 13 1dnasanar Tasszvuiannsonaa Il luganaidiu
] = v A 1 g A J A o ] 1
TngjlndiReanuiesnuuy Bazdedulluszuuiliaussougganiszouiiaulugisadiu

£l
A YA o

] :é Yo o c'; 1 d' [ 3 ao = Y o d'
Tng) aladasIlihdinifesnuuy  duinluauideil §3seteldimsuanuseanudves
wasa lwihinaa lannszuuaien sazmsuanuasvesssdasawan lauaas 13 lugn 3.26-3.29

< ' = o 1 1 =
nngzmiunszuusems Tuawagszuurenesimsiaudiulnglndifes

v o w A a Y 3 dy o 1 =1 =] 9
fuiidamseannesnuunld (10 MW)  fedimsizgszunaenaniiglnsalinuazauanuiou

(thermal storage) Fa111r ennsasiau Idreudaneriios

10%

M parabolic Trough

9%

8%

7%

6%

5%

Frequency

4%

3%

2%

1%

0%

< < = = = < = = = < <
= - INi - < v 8 = % =N =
] 1 1 1 1 1 1 1 1 1 Al

< e = = = < = ® = < !
— & ) < w ) [ o3 £ S <
- o
o

Output power (MW)

d' d‘ o w d' a 9
§,‘]J‘Vl 3.26 Llﬁﬂ\iﬂ'liu*ﬂﬂuﬂﬂﬂ’ll'lllﬂEUENﬂWZN]lV\Iﬁ'mNﬁ@lllﬂémﬂiZU‘U§NW1511‘U'ﬁW
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D Solar Tower
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e
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=
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'

3.0-2

>
(o]

4.0-3.0

RIS

) ) <
- w; A=
2 > 2
w) N=} ~
Output power (MW)

8.0-7.0

9.0-8.0

10.0 - 9.0

11.0-10.0

- A o w A A 9
51N 3.27 LLﬁ'ﬂ\?ﬂﬁLLﬁ]ﬂLLﬁ]\iﬂ’ﬂi\lﬂ"ll@xiﬂ1ﬁxﬂ’l/‘lﬁ1ﬂﬁﬂ§]"lﬂinﬂ§$1]1]14’6]?]'&']8

U

|| O Dish/Stirling engine

1.0-0.0

2.0-1.0
3.0-2.0
4.0-3.0

A % Ia
IATOIYUATNDT AN

o N 2

- w) N

) \ ]

= = =

w; N= ~
Output power (MW)

8.0-7.0

9.0-8.0

100-90 []

11.0 - 10.0
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8%

I pNt

7%

6% -

5% -

4% T

Frequency

3% T

2% T

1% 1
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100 - 000
200 - 100
300 - 200
400 - 300
500 - 400
600 - 500
700 - 600
800 - 700
900 - 800
1000 - 900
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517 3.29 ugasmstanuIA NN VIR NN ITAT S

a d a d
3.6 MTAIAINCHIVIUATHIAIAAT

J J Y

TumsTsgimasssgmansvesszuy Joyavrdruiminnldlumsinszd

d’s}aw

a J 3 o {1 @ o ]
Wuasygenaasdudoeyanfiselasumnindimim thewaumasunaunu ns lilihde

U

waauralszmea e austeazideanuaadluaisian 3.3-3.5
3.6.1 Investment cost ﬂl@ﬁﬁzuﬂﬂﬁﬂ‘lﬂﬁ1
a Y] a J 1 = 9
sruuwdaa Tihwdsunaseriadssunsunas uaazszunzidunumsanu

v
(investment cost) YBIEIUAE AT

[T

1 A d Jd a I Y 1 v
1. drundlugUnsalndanunaio1nad (solar field) i uaunulua V03 ITUTIH

FTUVTUINADU LAZTZULNDA

1 o a

o w = ! d’ 4 d’ o a
2. @IUNUUANIAN (power block) WinedeauveunIeeudLazinTaan e liih

3 o = 1
3. aUnsalinuazauAIusou (thermal storage) T lulisimAsudnauns

a

a

H 1 4
4. Ay (land cost) NoelFlumsAnassz Y
Y v
5. ANea3NTTUY MITAASINNUN LAZIUNIIAINTTUAI (construction cost)
Poyadunua1eg 919duaze1fen1s1szumn1391n 15915 European Concentrated

Solar thermal Road Mapping (ECOSTAR) (Pitz-paal et al., 2003) ﬁJuwﬁﬂuazmadamﬂu%’@y’amﬂ
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theannwasaunauny ms ihdhesdauialszmsing (EGAT) saudaninusEndwanszu

waa TrlihfdAsy 180 U5EN Schliach Bergermann und Partner (SBP) Aranszuunan T wny
1 [ zﬂ' 4 Ia . o (% d‘Q 9 a

MU VAT WAVIATOWUAAINDT A (Schiel, 2006) dmFuTiImnauz Idonmaaunialy

¥ 1 '
d1379iunvedive Tasliswazidenn1umsnad 3.3

A1519% 3.3 uaasdoyan 191unsAuIw investment cost vosszuunan WU Tua)

51013 Yoy fiun
1. Specific investment cost for solar field 254 USD/m’ ECOSTAR
2. Specific investment cost for power block 410 USD/kWe ECOSTAR
3. Specific investment cost for storage 38 USD/kWth ECOSTAR
4. Specific land costs 1.12 USD/m’ (‘:‘Iﬂﬂlgﬂ) Site survey
5. Construction, engineering (EPC) 15 % of equipment cost EGAT

il ECOSTAR Ao 51091 IATINg European Concentrated Solar thermal Road Mapping
(ECOSTAR) (Pitz+Paal et-al., 2003)

EGAT - do-m3 Wilderaanvalszmeaine

M1519% 3.4 uaasdoyan 19l umsAuIw investment cost vosszuuwan Wi muuvense

510N Joya fin
1. Specific investment cost for solar field 185 USD/m’ ECOSTAR
2. Specific investment cost for power block 410 USD/kWe ECOSTAR
3. Specific investment cost for storage 74 USD/kWth DLR
4. Specific investment cost for receiver 140 USD/kWth DLR
5. Specific land costs 1.12 USD/m’ (%J E)EJLS@) Site survey
6. Total invest costs for tower 1,625,000 USD
7. Construction, engineering (EPC) 15 % of equipment cost EGAT
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i ECOSTAR Ao 519911 1ATIMS European Concentrated Solar thermal Road Mapping

(ECOSTAR) (Pitz-paal et al., 2003)

EGAT ao M3l dhemaauialszmealne

DLR A9 German Aerospace Agency (Schwarboezl, 2006)

M15199 3.5 uaasteyan 191unmsfuIn investment cost vosszuUHan I wDVIUWIT Tum

' o A s Ia
FAIUNUATOIYUATIANDT AN

510M3 Yoy i
1. Specific investment cost for solar field 580 USD/m’ SBP
2. Specific investment cost for power block 3,200 USD/kWe SBP
3. Specific investment cost for storage 160 USD/kWth SBP
4. Specific land costs 1.12 USD/m’ (¥ ﬂﬂlgﬂ) Site survey
5. Construction, engineering (EPC) 5 % of equipment cost EGAT

¥ianetie) SBP @0 13N Schliach Bergermann und Partnér (SBP) 13 ¢imMewes il Anaas zuunan

Tdheuuaums Tuaswiumsodeuaanes ad (Schiel, 2006)

A15197 3.6 LAAIAT investment cost VOITzUVHAA TWTVLIA 10 MW,

Investment cost

FLUY
Total (USD) Per kilowatt (USD/kW )
1. 52UU519W57 Iy 33,112,000 3,310
2. LUUYIOADY 55,820,000 5,580
3. STUUIIUNIG LA INNY 75,309,000 7,530
A o sa
N DUUATINDT A
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' Y v v
a15190 3.7 uaasiunaundedldluszuunda Tl 10 Mw,

A A v o o A A Aa Ay v
WUNVOINITUTIA Nunaundely
IE (MT191AT) A UUAT 5
1. 52uus19ws Tuan 75,000 253,000 158
2. 5¥UUNONDY 129,470 420,000 263
3. 5TUUNUNIT VAT 56,700 200,000 125
o A o sa
NUINTOIYUATNDT A

WemhmsfuIudadIuued cost 91199 T investment cost 3WDI cost aIUInRjIZOYN solar

a

A I 1 < 1 u’/} @ {
field Tagsnauiludrulszneuioaanioomniu dwaaslugli 3.30-3.32

construction

13%

land

1%

storage
15%
solar field

57%

power block

14%

511 3.30 EAIFAAIUUDY investment cost VOITzUUNAR 1T wusawms Tuadmsusania

U

Yy I
I98L9A
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construction

13%

land
1%
solar field (heliostat)

43%
storage

16%

tower

3%

radiation receiver

16% power block

8%

319 3.31 uaasdadInveg investment cost YoIsZUUHAR I muUWEREd T ITIN IR

Yy I
I9Y10A

construction

5%

land

0.4%
solar field

(concentrating disk)

radiation receiver
44%

8%

power block

43%

7191 3.32 naraadadIuv09 investment cost YoITzUVNAA TWH WLV IMWIT TUAIT WY

A o da o o v u Y 3
IATOIYUATNDIIT I VIININTDULOA



3.6.2 Operating & maintenance (O&M) cost

74

k4
Tumswan lWihdreszvunaa Inlfhie 3 szuy Suilude il operating cost uaz

v
. k4 1 1 [
maintenance cost 18U52NOUAWEIUAII Al

1.

system)

maintenance) KA MITANNAZOIAAIAZROUIA NM5HONITIFIAITY

HAZITUUNDANE
[ g‘ d' 9 9
A111NA09 1% 1452V (water cost)

ﬂl"lﬂﬁqﬂ INY152 VY (maintenance cost for the solar equipment)

'
[ =

o
do

1

block)

[

1595nEAnsnvesaaunan 1l (0&M fixed cost for the power block)

yaansdmsuldlumsidunIowazAIuaANsZUD (person for operating the

9 v o 13 1 [ a J
uﬂmﬂiE‘TWIi']J‘]JﬁqQiﬂ“kﬂﬁ’”mQﬂﬂiﬂiWﬁQﬂuuﬁﬁm‘VW}ﬂ(person for field

=l

I

AnhgesnnulsAuvesdiunda Infh (0&M variable cost for the power

%@Qﬂﬁi%ﬁﬂﬁﬂl operating & maintenance cost 1#91nTA39M35 ECOSTAR (Pitz-Paal

v 9 Aa

et al., 2003) tazuTHNANansLUURanlNTh daT1eazBsan1un1Ig

LY

= 9 =q ¥ 0 . . 2
M1 NN 3.8 uﬁmmagaﬂﬂumﬁmmm operating & maintenance cost mawzuuwaw”l%lﬁnmu

TR Tum
3183 Toya fan

Number of persons for operating the system 4 persons ECOSTAR
(without field maintenance)

Specific number of persons for field maintenance |0.03 ﬂwiaﬁuﬁ'i"uum 1000 m’ | ECOSTAR
Total number of persons for field maintenance 2.3 persons ECOSTAR
Water costs per MWh electricity produced 2 USD/MWh ECOSTAR
O&M for solar equipment 1 % of equipment cost/year ECOSTAR
O&M fixed cost for the power block 13.85 USD/kW ECOSTAR
O&M variable cost for the power block 1.54 USD/MWh ECOSTAR




M1519% 3.9 uaasteyan 191un13f 1198 operating & maintenance cost YBITZUUHAA WU
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Nnonoy
318Ms Vo fan

Number of persons for operating the system 11 persons ECOSTAR
(without field maintenance)

Specific number of persons for field maintenance |0.03 ﬂueiaﬁ:uﬁﬁ”mmq 1000 m’ | ECOSTAR
Total number of persons for field maintenance 3.9 persons ECOSTAR
Water costs per MWh electricity produced 2 USD/MWh ECOSTAR
O&M for solar equipment 1 % of equipment cost/year ECOSTAR
O&M fixed cost for the power block 13.85 USD/kW ECOSTAR
O&M variable cost for the power block 1.54 USD/MWh ECOSTAR

M13197:3.10 naastoyan 1§ lunssIuIa operating & maintenance cost voeszuusan 1w

' 1y 4 s A
"l]TH‘W'li'lT‘]Ja'lﬁ']‘JJﬂ‘]_lhﬂliﬂ@ﬂﬂuﬁﬁm@iaﬂ

5183 Yoyya N

Number of persons for operating the system 3 persons SBP
(without field maintenance)

Specific number of persons for field maintenance |0.06 ﬂwiaﬁuﬁ'i"uum 1000 m’ SBP

Total number of persons for field maintenance 6 persons SBP

O&M for solar equipment 1 % of equipment cost/year SBP

O&M variable cost for the power block 13.85 USD/kW ECOSTAR
O&M fixed cost for the power block 1.54 USD/MWh ECOSTAR

3.6.3 aunumswanluih

nasonnniualsnandinu ihanaaldimasaotlvoauaazszuy

investment cost 40 maintenance & operating cost 1an é"’?%ﬂ"lﬁﬁmﬁuv'lwﬁwmwﬁwmwmmu
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m3 lihdhenaauialszms Ineimsanadunumsnana T lugdves Levelized Electricity

Cost (LEC) Tneo1fedunIs (Pitz-Paal et al., 2003):

crf -k

LEC — invest + ko&m + k

E

fuel (319)

net

e ky@rky)”

= insuran (3'20)
(1+kd)n _1 surance

~ .
Taei = annual insurance rate

insurance

ivest = total investment of the plant

fuel = annual fuel cost

real dept interest rate

o

oam = annual operation and maintenance cost

m < X X X X
I

net = annual net electricity

n = depreciation period in years

4 o 1 a (4 1 = @ uaj =R
190NN TLUUTNTUAIIN AL LA INAsTIBd0619AY A9T1 K, Tif

oo

2 oy o Ag Y o 9 A o !
L’ﬂuﬁuﬂ ﬁ"l‘l"i‘3‘]JGU’E']Haﬂaﬂ‘VlclslfcluﬂﬁﬂWH’Jﬂluﬁﬂ\?]l’JﬂﬁJﬁﬁNﬂ 3.11 Wan1ImuUIUA1 LEC Leaad

L]

1uensan 3.12

{ { o a 4
M3597 3.11 UAAY general assumption N1 lumsAuranFursugenans

3183 Toya fan
Real dept interest rate 8% NNITIATHY N1l f.71. 2006
Labor cost per employee 4,615 USD/year EGAT*
Depreciation period in years 25 years SEG
Annual insurance rate 0.6 % EGAT

e *EGAT Aan ms Wihdhoraauvalszmealne
SEG e T3¢ lWihwdsnuuaseniindhsgundavesiile Uszmaansigomsim

TagTsausnlda vudszum 203
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~ 1 a 3
M13199 3.12 1LaA3A Levelized Electricity Cost Y045z uunan lihvesdoada

JEUY Levelized Electricity Cost (U10/kWh)

1. 53’1J1J5’|\‘]W’]5’]I°Ua'l 8.53
2. J¥UUVIONDY 10.17
3. izuumumiﬂ‘umﬁmﬁ"u 26.24

InFoseuATABT ae

50

Roiet
40
30 - 26.24

LEC (Baht/kWh)

Parabolic Trough Solar Tower Dish/Stirling engine

517 3.33 uaasmsn)Seuifion Levelized Electricity Cost (Baht/kWh) o3z uuman Il

A9

Y
1AM LEC 999714 3 5300v035oida wud sypusiena Tuadiduny

mswuaa Tilihluglves LEC drga na1afie LEC Gauvin 8.53 1mkWh dmsuszuuvionos

1 1

@ 1 Y 4 Ia =
UM LEC (M1nY 10.17 UIN/kWh “luﬁ'mmmszummwwiﬂumsauﬂum%wuﬁﬁmmm%u

v

Mg TaglAunIn 26.24 1IN/KWh  HaMIAIUIUAINAININNAUNATIUNNAITE VUL

U 9
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Hhunnnaalszimg nsdiniinananeaslsznoudis veesyuulugnyazYeIMITHAALLL
gadvinssululszimalng A1 LEC mammzumzéﬁm
3.6.4 Internal Rate of Return (IRR) ttas Payback Period
UONIINMIAIUIN Levelized electricity cost (LEC) 1d2 §adedeldiinis

A119% Internal rate of return (IRR)AZ Payback Period #ah lAuaasdan1s1ad 3.13 uaznsmlzun

[l
aA

3.33 WUNA IRR Y0952 DUTMT Tumliagaga na1ne Jawminy 163 % A1 IRR ANMGaN

' ] @ y 4 Ia A o
"lﬁ'uﬂizuuweﬂaﬂuagﬁwumu‘wwiﬂ‘umiamnm?maummammm IRR 911¢A

{ 1 a <
M15199 3.13 11@A3AT IRR LA Payback Period Y035z uunan IWfhuesdouida

JEUUY IRR (%) | Payback Period (years)
1. 53‘].|°1J5']\1W']5']I'1_|a'l 16.3 6.0
2. ¥UVYIeNDY 13.0 7.3
3. ig‘U']Jﬂ'IHWTTII‘Uﬂ'ﬁl’JiJ ﬁ‘U 1.0 22.1
A 7 A
INTONYUATLND T
20%
Roiet
18% 16.3%

16%

13.0%

14% -

12%

10% -

8%

6% -

Internal Rate of Return (%)

4%

205 - 1.0%
0

0%

Parabolic Trough Solar Tower Dish/Stirling engine

717 3.34 uaaamsTeuiiion Internal Rate of Return (%) voe5zuuUHaA Wi wna1ee
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3.6.5 Sensitivity analysis

4 1 = @ J
Lﬁf]\‘]ﬂ?ﬂﬂ'] Levelized electricity cost (LEC) 3JNﬁiﬂﬂ?ﬂ@]'JLHJﬁVINLﬁi‘]&JﬁﬂWfWﬁLLﬁ%

@ & g { { a @ 3 A o
aununaeinls Fuilumsdszanamsiiimanasunlasmuangssugne auiugisedala
=2 A 3 d’d 1 ' @ dﬂl
AnyINaveImMIlasuuilasvesdlsniinasen LEC Al

v Y
n. waveamMsuasuuilasvesonsiaenille (interest rate)

] 9
4398 1AMnsA I LEC 7 interest rate A161199) U529 6%-10% ¥0932UUNI 3

szuv wah lduaaslunsingii 3.34

35

Roiet
30

N
n
|

[
>

o
W

PRy

—
=
|

—)

o a g

T
L 2
<

Levelized e¢lectricity cost (Baht/kWh)

== Parabolic trough
== Solar Tower

=&= Dish/Stirling engine
\

9]

5% 6% 7% 8% 9% 10% 11%
Interest rate (%)

[ v E4
zﬂ‘ﬂ 3.35 uaasnamsilasunasvednsinenilions levelized electricity cost

VY

NNANTAIUIUNDI LEC V0452 VUT NI IUA 1agseUUYionoy mediu
3 9 A d? @ dy 1 = [ 9 A 4
RNUDIAUNITINNUHUDDATIADNIVY LANT LEC GlJf’N'ig‘U'LIﬂTuWWﬁWIUaTﬁ'JlIﬂ“ULﬂﬁENEJHG]

a A 3 A @ dy ll 1< 4 a J
AMADTA LEC 1iuduaunsiiinvesdasiaeniondiesiaisi iilesninlsiuamunoudiegs

4 Ao A
WaMaUNUITUUDU
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]
=)

A Y ' I~ ¢ a
v, waveamslasuulasdununisasuludiunduginsaindsnuuasoinag
(investment of solar component)
¢S v a J d'dy = 1 v v v A a Jd
9UNIANAINULEAIINAI TUNUHIBDIAIUAITVTITANDINAG T2UVAILAN
I 4 ' A ! s . o A Aa y
nazendszneudu endudruinihuniessudnazinieesduia lnih (power block) uazhau 1ie
= @ 1 [ 1 @ 1 4 I o .
NI IHAVBIAUNUAINa1IADA1 LEC Hounuaii 1diduuasgiulunisdiuim (baseline cost)
vz lananaanslugli 3.36
< J ~ ] 1
1A aZIFiNI1 LEC veen3diszuusams luan tazseuuvenos b lasems
= Y ¢ o a o4 A 2 ' =~
nlasuulaavedunuueIgUn Il na N UIAIINASTINLAY UANTAYDITSUVIUNITI TUA
1 19 4 4 Ia A 1 A 1 09/‘ dy A o w
JawfunTessudanesaiinu lnemsasuutasnoutnann  AelmTIEMINNAEINS
a 1 Y 4 4 Ia A o §
HAAUDITZ DLW IUA1T WA IATOIBUATIADT a9rzAD NS IMINgAvEIT U Tume i

Y
i8']J‘]JiNWﬁWT’UEﬂLLﬂ%i%UUW@ﬂ@8‘11531fﬂiﬂl81ﬂmu1ﬂQﬂﬂiﬂi’UNﬁ3um1ﬁu

40

Roiet

w
n

\

|

—
(9]

I

Levelized electricity cost (Baht/kWh)
[
=)

10 - A o —
— o &
>~ - == Parabolic trough
5 =%~ Solar Tower
- Dish/Stirling engine
0 T 1
70% 80% 90% 100% 110% 120% 130%

Investment cost of solar components (relative to baseline)

gﬂﬁ 3.36 aasnansilasudasve investment cost of solar components A0 levelized electricity

cost
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a

A, AMNAY (land cost)

A a @ A J 9}43‘ A 9
ilesninszuunda iihwdsnunasoiadunswnadddiuineudiann uaz
d‘a = d' [ u’z} Ya v K =K 1 z:' d’Q
imnaueimIasula AuiugIvedsdnymade LEC voamsulasuui/asvessianay
iomsuiusalsziiunlgs i (baseline cost) daaaslunsivyilin 3.37
= v Aa A [ 3 Y uall dy 1 Aa
NNNTIMITIHUNANAUTNAAD LEC Y99119 3 521U Hoeu1n Matimgizanay

< o A 09.11
Wudadruntosvoinmsasnuiavua

=
=

Roiet

[
n

(7]
(=]

N
N

[
(=]

o
9]

—r

Levelized electricity cost (Baht/kWh)

j—
(=]
L 4 H-

L & 4

o
& e

n

== Parabolic trough
* Solar Tower
- Dish/Stirling engine
T

40% 60% 80% 100% 120% 140% 160%
Land cost (relative to baseline)

317 3.37 uananamsn/asunlaved land costs @9 levelized electricity cost

1. waveamsnlasuni/asnaunieszuy waziigasny

(operating and maintenance cost)

AnAuAToIszULaza1igasnyenlinnlasundaslawannzng

IYa v <K

IATHINY Lasdeny 419899 1ddnumane LEC weesmIilasunilasvesanaunissssuutaga

L1

a5 weieuiumnldiam (baseline cost) wai Iduaaaluns g 3.38

<3 1 A -4 " A 4 1" o [ [
‘tﬂﬂﬂﬁﬁ/\lﬂgt‘ﬁ’Ll'J"If‘lTiL'WllﬁumﬂﬂﬂWlﬂuLﬂ?@Qﬁg‘UﬂlmgﬂTﬂ"Iﬁq\ﬁﬂ‘H'lleaﬁ’t’] LEC

> <

Y
YOI 3 52UV (Neuan ooy
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40
Roiet
35
z
230
= - - —
525 »
Z
o
£20
2
S
g
= 15
=
S , R
<10 = ; - N —
% o— & o o o
=
5 =®= Parabolic trough
Solar Tower
- Dish/Stirling engine
0 T
70% 80% 90% 100% 110% 120% 130%

O&M cost (relative to baseline)

317 3.38 naaawamsnlasunilasves O&M costs @9 levelized electricity cost



