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Independent Study Title Investment Analysis of Photovoltaic Rooftop Systems for

Residences in Northern Thailand
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Abstract

The objective of this independent study was to evaluate the investment of solar rooftop
for power generation in case of on-grid for business and domestic consumption for energy saving.
The electric charge of the net metering system compared to the return on investment of government
bonds.

The study concentrated on the areas in 20 Meuang Districts of Chiang Mai, Chiang
Rai, Mae Hong Son, Lamphun, Lampang, Phayao, Phitsanulok, Uttaradit, Phrae, Kamphaeng Phet,
Sukhothai, Tak, Phichit, Nan, Lopburi, Nakhon Sawan, Phetchabun, Sing Buri, Chai Nat and Uthai
Thani. The capacities of the solar cell systems in this study were 3,000 watts, 5,000 watts and
10,000 watts.

The information data of the solar system investment cost were collected from
available websites of contractors and Thailand solar radiation data from the data base of the
Department of Alternative Energy Development and Efficiency.

The results showed that the average market installation costs including VAT of the
rooftop systems sizes for 3,000 watts was 221,490 baht, 5,000 watts was 326,350 baht and 10,000
watts was 631,300 baht.

In case of household installation for energy saving, the net metering buyback rate
would be compared with the price of electricity of household electricity authority. The price

currently was 4.18-4.54 baht/kWh and also depended on the amount of electricity used per month.



The electricity price increased every year. The energy cost in this study was assumed to increase by
3% per year throughout 25 years. The solar power system for solar rooftop of 3,000 watts, 5,000
watts and 10,000 watts in Chiang Mai Province showed that payback period were 12.11 years, 10.25
years and 9.51 years. The internal rate of return were 7.6%, 9.5% and 10.5%. The net present value
were 12,411.91 baht, 83,830.12 baht and 225,962.55 baht. The benefit cost ratio were 1.054, 1.246
and 1.343, respectively. The study had 4 criteria for determining using financial indicators, which
were as follows: PB < 10 years, IRR > 8.38%, NPV > 0 baht and B/C > 1. The study founded that
3,000 watts power system size was not suitable for all investor provinces but 5,000 watts system
was more likely to pass the feasibility of the installation and to give a higher return on investment

than the investment in government bonds.
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Rooftop PV Fact Sheet

1. Suasnulussuy 60,000 vwn/kW,
2. amenuidsavasatieian 7 m*/kW,
3. ihutinuasuee 83 kg/kW,, (12 kg/m?)
4. wavnmulWihinaaldinaaaa 1 kW, aasuns 1,300 kWh/kW,/y (vihasiail) via 108 kWh/kW,/m (mihasialsiau)
5. misaliuauu 1huataida NAISETAIAUIALAN ana1sgshiatuIanate-tuai/ 15991
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s1usunansiaingnvheail

45,240 uw/1

1,703,000 ww/il

8,008,000 /il

STHEANAUNY
(Simple Payback Period)
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7WA 1.6 Solar PV Farm

N http://www.siemens.com/
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A http://www.siemens.com
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Top 10 Solar Panel Manufacturers (2008-2013)

Source: IHS Research, CompareMySolar.co.uk

2008 2009 2010 2011 2012 2013

1. Yingli (China)
2. Trina Solar (China)
43. Canadian Solar (China)

_——5. linko Solar (China)

4. Sharp (Japan)

6. First Solar (USA)

s

/ 7. ReneSola (China)

/ 8. Kyocera (Japan)
9. JA Solar (China)

/

/

10. Hanwha SolarOne (China)

Aad Y
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NINN 4.1 LUEPNADNYYID wuﬂ?mmmiwa@ Tu@awaaumamm ﬂ1ﬂu181uﬁa1ﬂjaﬂ
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gaga 10 SuADNIN ALl 2008 §9 2013

11: HIS Research www.comparemysolar.co.uk
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g v a ¥ A 9 A ¢ o ) ' o A =
FINMTINMVUNUNINAAATzUDREA T ihudser1iind vundsaiuege ds e Anyin
Jya @ o ) A
s11na19 lums1Fduaumulumsmuiamnieguns ey
A o = ) A ' o A Ay Yo
wevhimsanydoya msvevisluaaianui vinalugamaduaseriing #1451y
ANuillen uazlinnumaInwalo YpIoHe Lag uAe LAYUIA 250 Wp Lag 300 Wp Lii0391nLio
o o ] L) @ Y @ a 4 P YR =<
ndaaeuszuuIngudi9zaidd 7eanaeINUIUIAY0I DUNBITNDT AIUURANYIN
A A ) J a J o 1
enduMIveya TugarraduaioInag 2 yuaaInaI
A & 9 7 A o Ay
MNATNAN 4.1 Faudastoya 17 19a1a TugayaduaIe1iag vuia 250Wp 1o

o o

Y ' ] v
Ui 5 9% Mnaaunusvitiielulszmealne wonsndiga og 6,750 LImaHULEY

{ 1 Aa a 1 4 'o 1A
gagangh 9,800 U/ Taglilszansamved unalsausaa diga ogn 14.70% Lag gaga
o
g1 15.37%
A o o A 4 a 4 Ay YA
WeinsAuIamnaunasyes lugaaduaio1ing waf lane 51a1 32.00
d‘ 1 d' a a 4 a 4 d’ o d' d‘
VIN/Wp NAnnae Uszanininvedlugamaauaae1iag 15.17% o115 uaash 32.00
VIN/Wp MIRIUIUHITIATINVOITZVUIUIAAIE KHad Talaaininsed 42 TagsinnTuga
a 4 ' I
iraanaIeiad oaos i sz Y1IA 3,000 Wp 5,000 Wp 118z 10,000 Wp A9 96,000 1N

160,000 110 8 320,000 SR GRPSRIEM]

- U P J a 4 @
AT 19N 4.1 L!ﬁﬂﬁﬂ?ﬂy‘ﬁﬂ'llﬂﬁﬂiWﬂ'l@a'l@ Tn@amaaumm‘ﬂm YUIA 250Wp 31091IUNU

smelulszmalne (i lusaumByanui)

Brand : Yingli (%u) Trina (%u) Schutten (%u) Sharp (iﬁﬂu) Full Solar (WI‘WEJ)
e Solar Cell Module Y1410 250Wp Model : YL250P |TSM -250W | STP6-250W |  ND-250 F -250

1135 IneTeannia $iva 9,000.00 7,500.00

21154M Twauwad umes sina 6,800.00

3|u58n uwuiliiadel siva 7,000.00

4|15 Tndel $18a 8,750.00 7,500.00

5|UsHN afma $1na 8,500.00

6|uSH A wuesaFer s1ia 9,800.00

7lfhaudiusiia fod Sumos ma Tagdu 6,750.00 |  8,700.00 |  6,800.00 7,500.00

8[139m yTwars $1da 8,750.00
5101 1930 (M) 7,875.00 | 9,016.67 7,120.00 7,500.00 8,750.00
Max Power Output (Watt Peak) 250 250 250 250 250
5171 Solar Cell Module 1238 (L1/Wp) 31.50 36.07 28.48 30.00 35.00
Aundw 1M Solar Cell Module 138 (11N/Wp) NABTHe 3221
Max Solar Cell Module Efficiency (%) 15.30 ‘ 15.30 ‘ 14.70 ‘ 15.20 ‘ 15.37
?hméﬂ Solar Cell Module Efficiency (%) ‘quﬂéﬁ?) 15.17
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§ 1 { J a J y ) 1T Q)
M3 42 udasdeyanunde 1Maan Tugaryadudee1iag vue 250Wp eriunaeiy

FEUD (3101 s Byan i)

VAT 3,000 Wp 5000 Wp | 10,000 Wp
914U Solar Cell Module 250 Wp #11% lumsaeszuy (uriv) 12 20 40
3101 Solar Cell Module 333 i1 u1A032 Y WIN/32uU) 96,000.00 160,000.00 320,000.00

A & ] s a o ~RY
AMNHN1TNNN 4.3 Gﬁﬂllﬁﬂﬂ“ﬂﬂy‘ﬂ 311189019 Tu@agmaasgﬁqa1wma YUIA 300Wp gne
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wihdwau 4 8o vindaumusimiteludlszmalne nudsadigasg 8,100 vy az

'
=)

U
agaegh 10,500 U In/LHY Taslia)sz@NTA1NV04 Solar Cell Module 61 a 8¢ 15.70% Uay

ey R

gAY 15.40%
A o o = 4 a o ~ YA
WoIMIMuUINMITIA NGRS Tugaisadudie1nad naf lade 51A1 30.00
V1/Wp N Useansnimued Solar Cell Module 15.46%

We1151A 1R AN 30.00 VIN/Wp MIMUINKITIAITINYOITZVUIUIAAIE N0Y

' { o 4 ¢ - T <
Tugaamsany wad laudadsaisned 44 Tassia lugaraaudseriad Weaesauiluszuy
YUIA 3,000 Wp 4,800 Wp 11a% 99,000 Wp A0 90,000 U9 144,000 UIN 1A% 297,000 VN

ANAINL
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A1519% 4.3 naaItoyan 1A INIAaIA TugamaandieINng Yu1a 300Wp 1INAILNY

smelulszmalne (i TdsawmByan i)

Brand : Yingli 3u) | Trina (3u) | Schutten (31) | Full Solar ('lna)
Ay Solar Cell Module ¥141@ 300Wp Model : YL300P | TNP-300W | STP6-300W F-300
1|15 TneTadwufia $1va 10,500.00 9,000.00
21550 Twaurad i5umed saia 8,100.00
3|U5 8 urudldaden Sria 9,600.00
4|13 Hndod $ia 8,600.00
5/159m Tneminesma siia 8,100.00
6faudiusiia ot Sumed ma Tagiu 8,100.00 | 8.,500.00 8,100.00
71315 9 Tasans $1im 9,000.00
31 m‘éﬂ (UN/HY) 9,300.00 8,300.00 8,680.00 9,000.00
Max Power Output (Watt Peak) 300.00 300.00 300.00 300.00
511 Solar Cell Module D8 (L1 Wp) 31.00 27.67 28.93 30.00
Aunde 317 Solar Cell Module 1980 (L1W/Wp) NéitHo 29.40
Max Solar Cell Module Efficiency (%) 15.4W 15.50 ’ 15.70 ‘ 15.46
Aunds Solar Cell Module Efficiency (%) Nndtio 15.52

4 9 1 4 4 a o 4 o 1 I
Gl'liNIﬁ 4.4 uﬁmﬂmyamm?}ﬂ 3119019 Tu@awaaumamm YUIA 300Wp Lﬁ’aummmﬂu

' ~ A
JSUU (ﬂmvlmmmmgamu,wm

VATZUL 3,000 Wp 4800 Wp | 9,900 Wp
919U Solar Cell Module 300 Wp A% lumsaoszuy (unw) 10 16 33
3191 Solar Cell Module 523 1011116952111 Wwn/sguy) 90,000.00 144,000.00 297,000.00

A A s a < o s A

wemsnfseumey TugaraauaeMaduiia 250Wp 1 Tugamsadudioinag
YUIA 300Wp WU FIAURAIADWp YUBIVUIA 250 Wp (32119) 929N YU1A 300Wp
@oum) Uszunm 6.67%

A o a s a < o s A o

Wehmsnfseumey TugarsaauaieIMaguuia 250Wp U Tugasadudienag
YUIA 300Wp WUNUTLANTAINRAEAD Wp YDIUUIA 300 Wp (15.46%) 3£ GINI1UUIA
250Wp (15.17%) Uszunal 1.9%

A o a s A o o s A o

wehmanfSeumey Tugaryaauadeinagyuna 250Wp o lugarsaaudiornad
Y1A300Wp o1 1daoszuuYLIA 3000Wp AIAIT19N 4.2 1AL 4.3 WU SIUIULHUADTLUL
YBIVUIA 250 Wp (12) 3A1N31 YUIA 300Wp (10) Uszunae 20% 111999109119 250 Wp 111

AA a o 1 Y o Y Y 1 1 a ;) !

Yanimaraauaz e luiesnaia lulsuann mlvdunuaeniienaadiainnuuia

300 Wp
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A o = 9 a s o A Ay
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¥
ju Tadendanlunmsdenioveadus Inanedszdnsaiwniswaa 1l (nverter Efficiency)
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q/?z’/ﬁlaa 14

SR Y] 0o o W Ao o ~q Y ~ A
WudnanduNBIMeI N aNud Ry nuMIIteuasauna Tulagliganganiu as1en

Y

= < 91 o aa 14 J o = ¥ . Il @
4.5 gz IdnlagiiumaTulagdunesmes W lUaavy Inverter Efficiency 0gluszall

Y o 9 4 A P P
98.5% %30 uilannunineldn Imsga@endsnu Iihuloriuduneiimesiiies 1.5%
{ Y 1 1 Yo [ v W I a % 4 @ v
Tagtvio uazgun lasumsia sus 1 uag 3 Wunaadusivesszmemoosiiu
I A Av o 9 =\ [ a o I v W
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science & technology | inverters | test

Inverter test results

Inverter Observed Medium irradiation

vnltag: eta, , Gradeasof Grade : Position

range 2011 hefore 2011
SMA's STP 20000TLHE-10* 580-800V 985% | A+ - 1
Growatt's 20000TL3-HE revised 580-800V 984% | A+ - 2
Refusol’s 020k SCI 490-800V 98,2 % : A+ - 3
Growatt's 20000TL3-HE 580-800V 98.0% : A+ - 4
Huawei Technologies Co. Ltd.'s Sun2000-20KTL 480 - 800V 98,0 % | A+ - 4
Diehl AKO's Platinum 16000 R3 350-720V 98,0 % : A+ - 4
Donauer Sol: hnik’s High Efficiency 3.6 350-650V 978% A — 7
Steca’s § Grid 3600 350-600V 977% A - 8
Goodwe Power Supply Technology's GW17K-DT 500-800V 976% A - 9
Steca’s Si id 3000 350-700V 975% : A - 10
Siemens’ Sinvert PYM20 480-850V 975% i A - 10
Sungrow’s SG30KTL 480 - 800 V 975% A - 10

A15199 4.5 uaAINSIAOUAUNANITNATOL (Inverter Efficiency : %) Juaaialan

nw: http://www.photon.info/upload/overview Inverter Tests at PHOTON_ Laboratory 2014 01 4011.pdf

g‘/ Y a

o s 7 =2 A Sy o

JUUANIANTITIANTDULIDIINDT Gluﬂszmﬂ“lm W JU azarieveslszma wo v
2 I J & o 1 (% a A A

wazdu lWuaiuuin %Qﬂ%igﬂﬂﬁiﬂnmﬂﬁﬁﬂuqﬂﬁWNﬂﬂlﬂWWﬂTiNa@] tazlseansninved

a 4 4

DUNBDIINDT

1 v 9
11NA15197 4.6 Fuaasdoya 51AIMA1A DUNBIIADS YUIA 3 -4 kW BRpFUIN

$11u 3 8 Mndwnus e lulszmalne wunsnidige egn 39,000 1M/ AT Faga

a
v v

0g7 72,000 UIM/F TaelidszanSnmues dunesines Mg ogn 97.0% uazgagaogn 97.1%

Y £l
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A o o = a 4 4 AN YA A
WONINITATUIUNITINURAIUDY DULIDIINDT Nfl'i/]]lﬂﬂ@ 3101 17.35 UIN/Watt 1

1 { a a a 4 4
ANNaY UYszaNTNINVEN DUNIOIINDT 97.06 %

H 1 $ a 4 4 (% o ]
M15190 4.6 naavoyan UNAY T1AIAAIA BUNBIIAOT YUIA 3 - 4 kKW InANUTINe Ty

Uszmalng (s1a1 Tisawabyaaiiu)

Brand : SMA (Germany)

SMA (Germany)

ABB (Germany)

ABB (Germany)

GROWATT (China)

§1du|  Bunedmes 1A 3 -4 kW (3,000 - 4,000 Watt)  Model : SUNNYBOY 3000 SUNNYBOY SB 3600 [PVS300-TL-3300W-2[PVS300-TL-4000W-2| ~ 3600MTL-10
1|55 Inelaawnia $1ia 63,000.00 68,500.00 56,800.00 68,000.00 45,000.00
2[151m 81a Tearswad saia 49,000.00
3{hafudiuiiia Tearsiou 61,525.00 63,665.00 40,000.00
4|5 Twduvad Fumed $1ia 62,000.00 63,665.00 56,800.00 69,000.00 39,000.00
s|us i upnildado Siva 63,000.00 72,000.00 54,500.00

51 Bunedined mas () 62,175.00 65,276.67 58,866.67 69,666.67 45,500.00
fasluihgegaves Suesines (Wato) 3,000 3,600 3,300 4,000 3,600
51 Sunedines 1ndes W Wato) 2073 18.13 17.84 17.42 12.64
Aunds 111 Sunedinedwato nn?iﬁa 86.75
Usz@nEn1ngega Max Efficiency (%) 97.00 97.00 97.10 97.10 97.10
Aunde UszAmBn1ngaga Max Efficiency(%)nnitie 97.06

M15197 4.7 udasdoyanune :1A1Aa19

UszmetIne (3101 dsamumByanuin)

a 14 (4 o '
@unﬂilﬂ’ﬂ%’ YUIA 5-6kW mﬂmgmumwmaiu

Brand : SMA (Germany) ABB (Germany) GROWATT (China) | GROWATT (China)
dul  BUNBSINDST YUIA 5-6 kW (5,000 - 6,000 Watt)  Model : SUNNYBOY SB 5000 PVS300-TL-6000W-2 |  4200MTL-10 5000MTL-10

1|v557 Tnelydwda $ia 75,000.00 73,400.00 48,800.00 52,800.00
2|13 818 TwarSisad s1ia 54,000.00 57,000.00
3|Faudaudiia Tearsiou 74,365.00 45,000.00 50,000.00
4|51 Twduvad e $19a 74,500.00 73,500.00 43,000.00 47,000.00
5|usEm wynildaded $iia $2,000.00 63,500.00 70,500.00
57 Bunedines was (wm) 74,621.67 76,300.00 50,860.00 55,460.00
ﬁ]“’a"lﬂ%gaqmm duvsINS (Watt) 5,000 6,000 4,200 5,000
511 Sunedined s Wm/wate 14.92 12.72 12.11 11.09
Aunds 1 BuIBIMRSWINWatt) nnﬁﬁ’a 12.71
Usz@nEnmgaga Max Efficiency (%) 97.00 97.10 97.10 97.10
Aundy UszanBnimgega Max Efficiency(%)nnévo 97.08
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A3eh 4.8 udAsteyanIRde S1IMAIA BUIBIIABS YA 9 - 10 kW ndaunusiviiely

UszmetIng (3101 TdsamnByan i)

Brand : SMA (Germany) SMA (Germany) ABB (Germany) GROWATT (China)
§1du|  Buesnes 1A 8-10 kW (8,000 - 10,000 Watt) Model : TRIPOWER STP 9000 TRIPOWER 1000TRP [PVS300-TL-8000W-2 10000UE
11580 Inelsanndia siia 125,000.00 150,000.00 79,000.00
2158 318 Twariimad S1ne 93,000.00
3[¥uudauding Teaifiou 115,560.00 135,000.00 78,500.00
4|1387 T uvad umas i 115,560.00 135,000.00 79,200.00 76,000.00
5|3t waniltadel Siia 86,000.00 84,500.00
51 Bunedned mav ann) 118,706.67 140,000.00 81,400.00 $3,000.00
mdalnlihgagaves Buredines (Watt) 9,000 10,000 8,000 10,000
511 Sunedined i WMWato 13.19 14.00 10.18 830
Aundy 5191 Sunedined@m/wate nnﬁﬁ’a 11.42
sz@nEnwgega Max Efficiency (%) 98.10 97.70 97.10 98.00
Aundy Usz@nBmwgega Max Efﬂciency(%)ﬂnﬁﬁe 97.73

H ! ) a s s ly ¥ o
F1]']ﬂ@']'lii'l\?‘i/ﬁ] 4.7 G?\?L!ﬁﬂ\?"]]’t’]ll”ﬁ 711719919 DULIDIINDIUVUIN 5 -6 kW ?JW’E]%’L!‘L!'I

o { o v o ' ' o A J
IUIU 3 ?J‘Vi’é] inﬂssnmnumwuwsl,uﬂizmﬁ”l‘wﬂ W‘].I’ﬂﬂﬂWHijfﬂ ’E]Q‘ﬁ 47,000 UIN/911 ng’q\‘i@m

v
=)

A o Aa A a 14 S o 1A
a8 82,000 V1N/A2 TaglYsz@NTNINULI BUNDTIADS (1A BYN 97.00% LAz YIgADYN

U

97.1%
A o o A a 14 14 A YA A
WMNIIMUIUKITINURAYUDI DULIDIIADT Wﬂ‘ﬂllﬂﬂ’t’) 3171 12.71 YIN/Watt N

Aunde Uszansnnuod duNosaos 97.08 %
9

1NN 48 FaudasdoyaInInaIAounesnes v 8-10 kW Bresu

-

%

$1uau 3 8o nndunudmieluldszmalneg nunsiadiga egi 76,000 /AL Lazgega
A @ = Aa A a 14 14 'o 1A 1A
pgN 150,000 VI Taslilszanimwues aunesves diga agn 97.1% uazgigaegi

98.1%

]
=1

A o o A a 4 14 YA ~

WONINITATUIUNITINURQAYUDI DULIDILNDT Nﬁ‘ﬂulﬂﬂ’t’) 31771 11.42 UIN/Watt N
[ ~ a a a 4 4 = 9 1 ~ Aa A a 14 14
AnNaY ’]Ji$’ﬁ‘l/]‘ﬁﬂ'lWGU’fN DULIDINDT 97.73 % %Q%@gﬁﬂ?!ﬂﬁﬂﬂigﬁﬂ‘ﬁﬂ?W“U'ﬁ’)\i’ﬂuL’Jﬂimﬂi Gl‘Ll

UAaz ¥z uua 921 I 1F lumsanaSnanmswaa Tiihae 11
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y a P
'51ﬂ'|!ﬂ5€|‘l|9@ 9“!']9%!?]95 (UIN/Watt)

20.00
15.00

10.00

m

5.00

3-4kW 5-6 kW 8-10 kW

W 5 01RA0 (1N Watt) 17.35 1271 11.42

A = A a 4 4
AN 4.2 naasmsifseuney 19090 UNB5INDS

~ A o ~ A a s s ' A v
INNINN 4.2 WeihmsSeumen 51910 888UNB5MD3 WU51AT NYI 3-4kW
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1|@oalnsi 454 | 497 | 523 | 571 591 511 | 464 | S11 | 459 | 468 | 413 423 486
2[iFva510 422 4.79 5.25 5.86 6.15 544 4.86 544 4.56 4.56 4.30 4.13 4.89
3| widesdon | 4.80 509 | 509 | 580 631 533 | 465 | 533 | 500 | 515 454 454 5.06
4| gy 440 498 | 555 | 6.12 6.18 615 | 507 | 615 | 470 | 456 4.06 411 5.03
5| dha 4.52 5.14 5.69 6.36 6.39 5.68 5.14 5.68 4.78 4.73 421 4.29 5.17
6| WL 4.19 4.75 531 5.88 5.98 539 4.74 539 433 432 4.08 4.04 4.78
7| v 438 483 | 535 | 6.03 6.13 549 | 477 | 549 | 469 | 482 449 437 5.00
8| uns 434 478 | 538 | 6.02 6.19 5.81 493 | 581 | 474 | 483 452 443 5.05
9| Mumamys | 4.05 456 | 480 | 527 538 500 | 464 | 509 | 432 | 392 3.66 3.77 449
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15 ﬁlmﬂﬁﬂ 435 4.92 5.52 5.89 6.15 5.98 5.33 5.98 4.96 4.63 4.37 432 5.13
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19| Aumanes | 4.05 456 | 480 | 527 538 509 | 464 | 509 | 432 | 392 3.66 3.77 449
20| 4.11 456 | 467 | 535 524 591 424 | 591 | 416 | 417 4.09 4.12 445

9 1 A 2,

Weihdeyanundensd Tuasneh 4.13 mamdresruauiulusend Gesiuil)

U

9
A a

Y 9 =y o A dy A ~ @ [
vz ladoyalSuuiidansgnuiuai lanluiui 1 ms1amwes azaugegalusouivostania
A9 AIA15199 4.14

Y
VindoyanamsanyIdaunumaiuauedoyanisvadmuniounune 20

=®

vanda dhuueluzilngd ermennududwiiosniniideyalualsuiaun finsAnyids

U

9 [ =

o ndendandadunudmsunmsinauelugdns vl vosuni 4 S1u9u 4 Tanda Ao

3 S 1

@ : < (% { [ a J¢ o 1 @ [
FYUIN LHASHN ﬁﬁlﬂuﬂﬂﬂjﬂﬁﬂ\]ﬂWi\?ﬁfl’lW@ﬂﬁgﬁN ’(,:'fxi’(,:fﬂ Lla%@]’lq@ °1u’dausummwaﬂ

a I @ 4

nyalan nazieelni Fuludandaguinalamuasygne Mmamileasuuy taznouaI
9 9
saneniseuludiniadinanidnenimgalunisiasaasuaaas ludiudoyaves
o 3 d‘ o d‘
Tardaaue dnauelugdasanmanuin
] H 9
WONTUINITIIN 4.15 WU TIHTAGIWNUNT 4 TN1INTLIBAIVBIAITIT
A J ] ] J [ % g 9y o Y

oadazaulusovdl luegimznguiu Fuiludedlumsivavegins i ldmiunimsivves

Y 9
a2 @

9
ﬂ"liﬁﬂ“lel”lﬂix‘il!%ﬂ{]ﬂﬂ"lﬂ

55



=~ 9 v A a J =
A13197 4.14 uaasvoyalsnusiauasenadas ausinluseni

v

1Ay 91 AT 1NNGTIUNIT) (KWh/m2/Year)
1| %o 1,964.92
2| Feiaf 1,960.86
3|anijs 1,940.58
4| unsaassn 1,940.58
5|guemil 1,929.43
6|gnsAnd 1,891.92
7| Wans 1,889.89
8| a1 1,886.85
9wy Tan 1,872.65
10| uygeaaou 1,848.32
11| uns 1,842.24
12| dyu 1,835.14
13| qluvie 1,831.08
14| W 1,826.01
15|massysal 1,820.94
161389518 1,786.47
17|1%e09 nai 1,772.28
18| weten 1,743.89
19| MUNWIUNTT 1,639.46
20( AN 1,624.25
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AnndannudniiderindoinnmsaaneHueamIAAAa Solar Cell Module azaxlusovi) (Hdts)
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(7031 | (1703 | (27 03AY) | (37 03f) | (704) | (17 03f1) | (27 03A1) | (37 031) | (7 09A) | (17 04m) | (27 83rN) | (37 0471)
el figmzTuoen uag aziuan Anmilo
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2 2,976.00 4,960.00 9,920.00
3 2,952.00 4,920.00 9,840.00
4 2,928.00 4,880.00 9,760.00
5 2,904.00 4,840.00 9,680.00
6 2,880.00 4,800.00 9,600.00
7 2,856.00 4,760.00 9,520.00
8 2,832.00 4,720.00 9,440.00
9 2,808.00 4,680.00 9,360.00
10 2,784.00 4,640.00 9,280.00
11 2,760.00 4,600.00 9,200.00
12 2,736.00 4,560.00 9,120.00
13 2,712.00 4,520.00 9,040.00
14 2,688.00 4,480.00 8,960.00
15 2,664.00 4,440.00 8,880.00
16 2,640.00 4,400.00 8,800.00
17 2,616.00 4,360.00 8,720.00
18 2,592.00 4,320.00 8,640.00
19 2,568.00 4,280.00 8,560.00
20 2,544.00 4,240.00 8,480.00
21 2,520.00 4,200.00 8,400.00
22 2,496.00 4,160.00 8,320.00
23 2,472.00 4,120.00 8,240.00
24 2,448.00 4,080.00 8,160.00
25 2,424.00 4,040.00 8,080.00
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Y11 3,000 304 HsaniaFoalug
1030107 ¢ 510910 Tidlii ¢ 5105UgNT (CF) |9e3ugnidzay
4 | Bt 1Al | pe@mmiie | stwm) | Br@mial | @il Nt (UmnAl) W)
0 221,490.00 |- 221,490.00 |- 221,490.00
1 4,345.52 4.18 18,164.26 2,214.90 15,949.36 |- 205,540.64
2 4,310.75 4.31 18,559.51 2,214.90 16,344.61 |- 189,196.03
3 4,275.99 4.43 18,962.13 2,214.90 16,747.23 |- 172,448.80
4 4,241.22 4.57 19,372.21 2,214.90 17,157.31 |- 155,291.50
5 4,206.46 4.70 19,789.82 2,214.90 17,574.92 |- 137,716.57
6 4,171.70 4.85 20,215.06 2,214.90 18,000.16 |- 119,716.42
7 4,136.93 4.99 20,648.00 2,214.90 18,433.10 |- 101,283.32
8| 4,102.17 5.14 21,088.72 2,214.90 18,873.82 |- 82,409.50
9| 4,067.40 5.30 21,537.30 2,214.90 19,322.40 |- 63,087.10
10| 4,032.64 5.45 21,993.82 2,214.90 19,778.92 |- 43,308.19
11 3,997.87 5.62 22,458.34 2,214.90 20,243.44 |- 23,064.75
12| 3,963.11 5.79 22,930.94 2,214.90 20,716.04 |- 2,348.70
13 3,928.35 5.96 23,411.69 2,214.90 21,196.79 18,848.09
14 3,893.58 6.14 23,900.64 2,214.90 21,685.74 40,533.83
15 3,858.82 6.32 24,397.86 2,214.90 22,182.96 62,716.78
16 3,824.05 6.51 24,903.40 2,214.90 22,688.50 85,405.29
17 3,789.29 6.71 25,417.32 2,214.90 23,202.42 108,607.70
18 3,754.53 6.91 25,939.65 2,214.90 23,724.75 132,332.45
19 3,719.76 7.12 26,470.46 2,214.90 24,255.56 156,588.01
20 3,685.00 7.33 27,009.76 2,214.90 24,794.86 181,382.87
21 3,650.23 7.55 27,557.60 2,214.90 25,342.70 206,725.57
22 3,615.47 7.78 28,114.00 2,214.90 25,899.10 232,624.67
23 3,580.70 8.01 28,678.98 2,214.90 26,464.08 259,088.76
24 3,545.94 8.25 29,252.56 2,214.90 27,037.66 286,126.42
25| 3,511.18 8.50| 22,149.00 | 51,983.75 2,214.90 49,768.85 335,895.27
IRR (%) 7.6%
PB (1)) 12.11
NPV (11%) 12,411.91
B/C 1.054
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4 @ | BroniwA) | peamaniie) | st@m) | Be@mAl) | cr@mAl) Nt (WAl L)
0 326,350.00 |- 326,350.00 |- 326,350.00
1 7,244.30 438 31,730.04 3,263.50 28,466.54 |- 297,883.46
2 7,186.35 451 32,420.49 3,263.50 29,156.99 |- 268,726.47
3 7,128.39 4.65 33,123.80 3,263.50 29.860.30 |- 238.,866.16
4 7,070.44 4.79 33,840.14 3,263.50 30,576.64 |- 208,289.52
5 7,012.48 4.93 34,569.65 3,263.50 31,306.15 |- 176,983.38
6 6,954.53 5.08 35,312.46 3,263.50 32,048.96 |- 144,934.41
7 6,896.58 523 36,068.74 3,263.50 32,805.24 |- 112,129.17
8 6,838.62 5.39 36,838.61 3,263.50 33,575.11 |- 78,554.06
9 6,780.67 5.55 37,622.21 3,263.50 34,358.71 |- 44,195.35
10 6,722.71 571 38,419.67 3,263.50 35,156.17 |- 9,039.18
11 6,664.76 5.89 39,231.12 3,263.50 35,967.62 26,928.45
12 6,606.80 6.06 40,056.68 3,263.50 36,793.18 63,721.63
13 6,548.85 6.24 40,896.47 3,263.50 37,632.97 101,354.60
14 6,490.89 6.43 41,750.59 3,263.50 38,487.09 139,841.68
15 6,432.94 6.63 42,619.15 3,263.50 39,355.65 179,197.33
16 6,374.99 6.82 43,502.25 3,263.50 40,238.75 219,436.08
17 6,317.03 7.03 44,399.98 3,263.50 41,136.48 260,572.56
18 6,259.08 7.24 45312.42 3,263.50 42,048.92 302,621.48
19 6,201.12 7.46 46,239.64 3,263.50 42,976.14 345,597.62
20 6,143.17 7.68 47,181.72 3,263.50 43,918.22 389,515.85
21 6,085.21 791 48,138.71 3,263.50 44,875.21 434,391.06
22 6,027.26 8.15 49,110.65 3,263.50 45,847.15 480,238.21
23 5,969.31 8.39 50,097.59 3,263.50 46,834.09 527,072.30
24 5,911.35 8.64 51,099.54 3,263.50 47,836.04 574,908.34
25 5,853.40 8.90| 32,635.00 | 84,751.52 3,263.50 81,488.02 656,396.36
IRR (%) 9.5%
PB (i) 10.25
NPV (1) 83,830.12
B/C 1.246
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{ o a a a 4
A1519% 4.20 memamqwaﬂ15mmmmwﬁ’mmmmmizuuNam"lw?fhummma

v JAw v A [}
YUIA 10,000 Q6 N Iawes vl

103017 ¢ 510910 1l ¢ 3195UgNT (CF)  |9e3ugnidzay
4 @ Bt onieAhpewmmiia| st @) Bt (1Al) ct WAl Nt (WAl wm)

0 631,300.00 |- 631,300.00 |- 631,300.00
1| 14,584.51 4.54 66,213.67 6,313.00 59,900.67 |- 571,399.33
2| 14,467.83 4.68 67,654.48 6,313.00 61,341.48 |- 510,057.85
3] 14,351.16 4.82 69,122.14 6,313.00 62,809.14 |- 447,248.71
4| 14,234.48 4.96 70,616.98 6,313.00 64,303.98 |- 382,944.73
51 14,117.80 5.11 72,139.30 6,313.00 65,826.30 |- 317,118.43
6 14,001.13 5.26 73,689.40 6,313.00 67,376.40 |- 249,742.04
7| 13,884.45 5.42 75,267.58 6,313.00 68,954.58 |- 180,787.46
8| 13,767.78 5.58 76,874.13 6,313.00 70,561.13 |- 110,226.33
9] 13,651.10 5.75 78,509.33 6,313.00 72,196.33 |- 38,029.99
10| 13,534.42 5.92 80,173.46 6,313.00 73,860.46 35,830.47
11| 13,417.75 6.10 81,866.78 6,313.00 75,553.78 111,384.25
12| 13,301.07 6.28 83,589.54 6,313.00 77,276.54 188,660.80
13| 13,184.40 6.47 85,341.99 6,313.00 79,028.99 267,689.79
14| 13,067.72 6.67 87,124.36 6,313.00 80,811.36 348,501.14
15| 12,951.04 6.87 88,936.85 6,313.00 82,623.85 431,125.00
16| 12,834.37 7.07 90,779.69 6,313.00 84,466.69 515,591.69
17| 12,717.69 7.29 92,653.05 6,313.00 86,340.05 601,931.74
18| 12,601.02 7.50 94,557.11 6,313.00 88,244.11 690,175.85
19| 12,484.34 7.73 96,492.03 6,313.00 90,179.03 780,354.88
20| 12,367.66 7.96 98,457.95 6,313.00 92,144.95 872,499.83
21 12,250.99 8.20 100,454.97 6,313.00 94,141.97 966,641.80
22 12,134.31 8.45 102,483.20 6,313.00 96,170.20 1,062,812.00
23] 12,017.63 8.70 104,542.72 6,313.00 98,229.72 1,161,041.73
24| 11,900.96 8.96 106,633.58 6,313.00 100,320.58 1,261,362.30
25 11,784.28 9.23 63,130.00 171,885.79 6,313.00 165,572.79 1,426,935.10

IRR (%) 10.5%
PB (1)) 9.51
NPV (L) 225,962.55

B/C 1.343
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NN 5.4 aNBUZ01A15 BIPV (Building-Integrated Photo Voltaic)

http://www.ekeo.gov.hk/en/green_map/building/building_9.html
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AURATAMYNIATZUV 7.5% 94%|  104%| 1226| 1030 9.63| 10,529.70 | 83,649.62 | 228,137.27 1.04 123 133 0/20. | 5/15. | 207/0.
ﬁnﬂém‘?ﬂgﬁmﬂ 9.1% 10.73 107,438.86 1.20 25 /35 (WU 42%)




96

M50 6.3 FoyarnamsmuImNIMsRY N5l YanIMsaIUgINIITAINGI 10%

243,639.00 ‘m‘w

ﬂ‘iiﬁ ’glﬁﬂ’h 1MNANN 10% [32VD 3,000 Wp 51A1 T2V 5,000 Wp 7101 358,985.00 (LN 75UV 10,000 Wp 911 694,430.00 (LN
IRR (%) PB () NPV (U10) B/C s/ TR e
1Ay dmda 3,000 Wp | 5,000 Wp |10,000 Wp |3,000 Wp |5,000 Wp 10,000 Wp| 3,000 Wp | 5,000 Wp | 10,000 Wp [3,000 Wp [5,000 Wp|10,000 Wp | 3,000 Wp | 5,000 Wp | 10,000 Wp
1|Foum 7.7% 9.6% 10.6%|  12.02 | 10.17 9.44 | 15737.64 | 95.854.47 | 256,157.49 1.06 1.26 135 | Taeiw | sk WU
2| doiafi 7.6% 9.6% 10.6% 12.04 | 10.19 9.46 | 15,189.08 | 94,896.22 | 254,157.83 1.06 125 135 | Tairw | adeiu NIU
3|awjs 7.5% 9.5% 104%| 12.16| 10.19 9.56 | 1244627 | 90,104.99 | 244,159.57 1.05 1.24 134 | Mairwe | lairu WU
4| uasessa 7.5% 9.5% 10.4%| 12.16 | 1030 9.56 | 12,446.27 | 90,104.99 | 244,159.57 1.05 1.24 134 | Tiieme | lairou AU
5|aviesil 7.5% 9.4% 104%| 1223 | 1030 9.61 | 10,937.73 | 87,469.81 | 238,660.53 1.04 1.23 133 | T | Taisw [Aai!
6|gnsAnd 7.2% 9.2% 101%| 1247 | 1036 9.80 | 5,863.55| 78,606.02 | 220,163.75 1.02 1.21 130 | Tuew | Tasw WY
7| Woes 7.2% 9.2% 10.1%| 1248 | 1056 981 | 558927 | 78,12690 | 219,163.92 1.02 121 130 | Taiee | lairou AU
8| a1l 7.2% 9.2% 10.1%|  12.50 | 1057 983 | 5,177.85| 77,40821 | 217,664.18 1.02 121 130 | Taiee | lairou AU
9|uaylan 7.1% 9.1% 10.0%| 1259 | 10.58 9.90 | 3,257.89 | 74,054.35 | 210,665.40 1.01 1.20 120 | Tuew | T [Aai!
10| uigosdou 7.0% 8.9% 98%| 1276 | 10.66 10.03 3347 | 68,304.87 | 198.667.49 1.00 1.18 127 | 'linu AU lajriu
11| uws 7.0% 8.9% 9.8%| 1280 | 10.80 10.06 85631 | 66,867.50 | 195,668.01 1.00 1.18 127 Taeiw | sk Tairiu
12| dyu 6.9% 8.8% 9.7%| 12.85| 10.84| 10.10 |- 181630 | 65,190.57 | 192,168.62 099 | 117 127 | Twewe | Twew | Taisu
13| gluvie 6.9% 8.8% 97%| 1287 | 10.88 10.12 |- 2,364.86 | 6423232 | 190,168.96 0.99 1.17 126 | Tuieiw | laru | Tadeu
14| 1 6.9% 8.8% 97%| 1291| 1090 | 10.15 |- 3,050.56 | 63,034.51 | 187,669.40 0.99 1.17 126 | Taieiwe | laru | Tadeu
15|55l 6.8% 8.7% 9.6%| 1294 | 1093 | 1018 |- 3,736.26 | 61,836.70 | 185,169.83 0.99 1.17 126 | Tuewe | Tuew | Taidu
16|iF89510 6.6% 8.5% 94%| 1245| 1096 | 1037 |- 8399.02 | 53,691.60 | 168,172.79 0.97 1.14 123 | lddw | Tadeiw | Taddu
17|@ee i 6.6% 8.4% 93%| 1256 | 1117 10.45 |- 1031898 | 50,337.74 | 161,174.01 0.96 1.13 122 | lidw | Taieu lajriu
18] Mz1en 6.4% 8.2% 9.1%| 1277 | 1144 | 1062 |- 14,158.90 | 43,630.01 | 147,176.44 0.94 1.12 120 | Taieiwe | laiewe | s
19| w3 5.8% 7.5% 84%| 1433 | 1138 | 1051 |- 2828433 | 18955.15 | 95,685.40 0.89 1.05 113 | e | T | Tidu
20| a0 5.7% 7.4% 83%| 1446 | 1149| 1061 |- 3034143 | 1536172 | 88,186.70 0.88 1.04 vz | Tuew | laeu | Taddu
AURATATVLIATZLLA 7.0% 8.9% 98%| 1272| 10.73 10.01 83574 | 66,903.43 | 195,743.00 1.00 1.18 127 0/20. | 0/20. 9/11
mm?%wixqqﬁmﬂ 8.5% 11.15 87,270.23 1.15 9/51 (H1M 15%)




L6

M50 6.4 FoyarnamsmuIBNIMsRY N5 YanIMsaIUgINITAINGI 15%

254,713.50 I“U‘I‘VI

nsﬁ gﬂﬂ'j] IIMNAN 15%|35UD 3,000 Wp 51011 T2UY 5,000 Wp 51911 375,302.50 (U 72UV 10,000 Wp 31A1 725,995.00 | LN
IRR (%) PB (1)) NPV (UM) B/C W/ sy et
a1 Jaia (3,000 Wp | 5,000 Wp (10,000 Wp 3,000 Wp | 5,000 Wp (10,000 Wp | 3,000 Wp | 5,000 Wp | 10,000 Wp |3,000 Wp | 5,000 Wp | 10,000 Wp | 3,000 Wp | 5,000 Wp | 10,000 Wp
1|Foum 72% 9.1%|  10.0%| 1255 10.63 9.86 | 4372.19| 79,10828 | 223,763.21 1.02 1.20 130 | laddw | airu WU
2| Aofafi 7.2% 9.1%|  10.0%| 12.57 10.65 9.88 | 3,823.63 | 78,150.03 | 221,763.56 1.01 1.20 129 | e | adeiu WY
3lawijs 7.0% 9.0% 9.9%|  12.70 10.65 9.99 | 1,080.83 | 73,358.80 | 211,765.30 1.00 1.19 128 | sy | aisiu WU
4| unsessn 7.0% 9.0% 9.9%|  12.70 10.76 9.99 | 1,080.83 | 73,358.80 | 211,765.30 1.00 1.19 128 | laidm | lairu WU
5|giiuB 7.0%|  8.9% 9.8%| 1277 | 1076 10.04 |- 42772 | 70,723.62 | 206,266.26 1.00 1.18 127 | s | i | Taidu
6|gnsdnd 6.8% 8.7% 9.6%|  13.02 10.82 10.24 |- 5,501.90 | 61,859.83 | 187,769.48 0.98 1.16 125 | laieiwe | aisiu Tairu
7| WIng 6.8% 8.6% 9.5%| 13.04 11.03 1025 |- 5,776.18 | 61,380.71 | 186,769.65 0.98 1.16 125 | ladeing | adeiu Tairu
8| a1the 6.7% 8.6% 9.5%| 13.06 11.04 10.26 |- 6,187.60 | 60,662.02 | 185,269.91 0.98 1.15 124 | laieiw | laisiu Tairu
9|wnnTan 6.7% 8.5% 9.4%| 13.15 11.06 10.34 |- 8,107.56 | 57,308.16 | 178,271.13 0.97 1.15 124 | lasiu WY ARl
10| wigovaou 6.5% 8.4% 93%| 1332 11.14 1047 |- 11,398.92 | 51,558.68 | 166,273.21 0.96 1.13 122 e | e | TR
11| uws 6.5% 8.4% 92%| 13.36 11.28 10.51 |- 12,221.76 | 50,121.31 | 163,273.74 0.95 1.13 122 e | adsinu Tairu
12| dwyu 65%|  83% 92%| 1341 1132 10.55 |- 13,181.74 | 48,44437 | 159,774.35 0.95 1.12 121 | s | Taidw | T
13| g vy 6.4% 8.3% 92%| 13.44 11.36 10.57 |- 13,730.30 | 47,486.13 | 157,774.69 0.95 1.12 121 | s | i NAY
14| W 6.4% 8.3% 9.1%| 13.48 11.39 10.60 |- 14,416.00 | 46,288.32 | 155275.13 0.95 1.12 120 s | adsiou Tairu
15| masysel 6.4% 8.2% 9.1%|  13.51 11.42 10.63 |- 15,101.70 | 45,090.51 | 152,775.56 0.94 1.12 120 | e | adsinu Tairu
16]1F03519 6.2% 8.0% 8.9%|  13.04 11.45 10.83 |- 19,764.47 | 36,94541 | 135,778.52 0.93 1.09 118 | e | lusw | Tk
17|@Fealvid 6.1% 7.9% 8.8%| 13.14 11.66 10.92 |- 21,684.43 | 33,591.55 | 128,779.74 0.92 1.09 117 | ey | e | TR
18| weten 5.9% 7.7% 8.6%|  14.09 11.75 11.09 |-25,524.35 | 26,883.82 | 114,782.17 0.90 1.07 115 | e | adsiou Tairu
19| MUNUNST 53% 7.1% 7.9%|  14.96 11.24 11.01 |-39,649.78 | 2,208.96 | 63,291.13 0.85 1.01 1.08 | e | aisiu Tairu
20( A0 52% 7.0% 78%|  15.10 11.94 11.12 |- 41,706.88 |- 1,384.47 | ~ 55,792.43 0.84 1.00 107 | e | laew | TR
AundemmInTEULY 6.5% 8.3% 9.2%| 1332 11.17 10.46 |- 12,201.19 | 50,157.24 | 163,348.72 0.95 1.13 122 0/20. | 0/20. 41/16.
ﬁwm%aﬁqgﬁma 8.0% 11.65 67,101.59 1.10 4/56 (W 7%)
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M50 6.5 FoyarnansmuIBNIMsRY N5l YanIMsaIUgINIITIAINGI 20%

158 A1 5IAINA19 20%

265,788.00 ‘mw

«

35UV 3,000 Wp 511 ¥V 5,000 Wp 3101 391,620.00 [N 321UV 10,000 Wp 5101 757,560.00 (LN
IRR (%) PB () NPV (1) B/C /e et
ey Janiia 3,000 Wp | 5,000 Wp |10,000 Wp [3,000 Wp | 5,000 Wp (10,000 Wp| 3,000 Wp | 5,000 Wp | 10,000 Wp {3,000 Wp | 5,000 Wp [10,000 Wp |3,000 Wp | 5,000 Wp | 10,000 Wp
1|Foumn 6.7% 8.6% 9.5%|  13.08 11.08 1028 |- 6,993.26 62,362.00 | 191,368.94 0.97 1.15 124 | Tadew | adeu Tairiy
2| dariajs 6.7% 8.6% 9.5%| 13.11 11.10 1031 |- 7,541.82 61,403.84 | 189,369.29 0.97 1.15 124 | Tadew | adeu Tairiy
3|anafs 6.6% 8.5% 9.4%| 13.24 11.21 1041 |- 10284.62 | 56,612.61 | 179,371.03 0.96 1.14 123 | i | Taew | Tuew
4| uasesss 6.6% 8.5% 9.4%| 1324 11.21 10.41 |- 10,284.62 56,612.61 | 179,371.03 0.96 1.14 123 | Tdew | s Tairinm
5|g1iesd 6.5% 8.4% 93%| 1331 11.28 1047 |- 11,793.16 | 53,977.43 | 173,871.99 0.96 113 122 | Tadew | e Tairiu
6|gasand 6.3% 8.2% 9.1%| 1357 11.28 10.67 |- 16,867.35 | 45,113.64 | 155,375.20 0.94 1.11 120 | Tadew | e Tairiy
7| Wias 6.3% 8.2% 9.0%| 13.58 11.50 10.68 |- 17,141.63 |  44,634.52 | 154,375.38 0.94 1.11 120 | e | Tadeiu Tairiu
8| d1the 6.3% 8.1% 9.0%| 13.61 11.51 10.70 |- 17,553.05 4391583 | 152,875.64 0.94 1.11 19| Tdew | e Tairinn
9lnuylan 6.2% 8.1% 8.9%| 13.71 11.53 10.78 |- 19,473.01 40,561.97 | 145,876.86 0.93 1.10 Lig | Tdew | e UHIY
10| iigosdou 6.1% 7.9% 8.8%| 13.88 11.61 10.92 |- 22,76437 | 3481249 | 133,878.94 0.92 1.09 117 | e | Tadw AU
11| uws 6.1% 7.9% 8.7%| 1393 11.76 10.96 |- 23,587.21 33375.11 | 130,879.46 0.91 1.08 117 | e | Tk Tairiu
12| d1mu 6.0% 7.8% 8.7%| 13.98 11.80 11.00 |- 24,547.19 31,698.18 | 127,380.07 0.91 1.08 116 | Tdew | e UHIY
13| q Tvsie 6.0% 7.8% 8.7%|  14.01 11.84 11.02 |- 25,095.75 30,739.94 | 125,380.42 0.91 1.08 116 | Tdew | e UHIY
14| 6.0% 7.8% 8.6%| 14.05 11.87 11.05 |- 2578145 | 29,542.13 | 122,880.86 091 1.07 116 | e | laku AU
15{masysol 5.9% 7.7% 8.6%|  14.09 11.90 11.08 |- 26467.15 | 28,344.32 | 120,381.29 0.90 1.07 ris| lasw | Taew | ladeu
16/1%84518 5.7% 7.5% 8.4%| 1435 12.16 11.29 |- 31,129.92 20,199.22 | 103,384.25 0.89 1.05 13 | Tdew | adeu UHIY
17|Foe v 5.7% 7.4% 83%| 1446 1225 11.38 |- 33,049.88 16,845.35 | 96,385.46 0.88 1.04 L1z | larw | lidw Tairiu
18] nz1en 5.5% 7.3% 8.1%| 14.69 12.45 11.56 |- 36,889.80 | 10,137.62 |  82,387.90 0.87 1.02 110 | e | lakw Tairiu
19| MWW Ys 4.9% 6.6% 74%| 1559 12.49 11.53 |- 51,015.23 - 14,537.24 |  30,896.86 0.82 0.96 1.04 | Taieiw | airu i
20| @10 4.8% 6.5% 73%| 1573 12.61 11.64 |- 53,072.33 |- 18,130.66 | 23,398.16 0.81 0.96 1.03 | Tdew | adeu Tairiu
AURABAMULIATELA 6.1% 7.9% 87%| 13.96 11.72 1091 |- 23,566.64 |  33.411.05| 130,954.45 0.92 1.08 117 0/20. | 0/20. 0/20.
Amasianiing 7.5% 12.20 46,932.95 1.05 0/60 (W11 0%)




66

M50 1.6 ToyarnamsmMUIBNIMIRY N5 YPAAIMTAINUAINNTIAINGN 5%

158 A1N31 1NN 5%

32UV 3,000 Wp 311 210,415.50 |10 52UV 5,000 Wp 3101 310,032.50 |11 52UV 10,000 Wp 511 599,735.00 |11
IRR (%) PB (1) NPV (11%) B/C /Nl et
GRES] Jwiia 3,000 Wp | 5,000 Wp (10,000 Wp | 3,000 Wp | 5,000 Wp [10,000 Wp | 3,000 Wp | 5,000 Wp | 10,000 Wp {3,000 Wp | 5,000 Wp 10,000 Wp | 3,000 Wp | 5,000 Wp | 10,000 Wp

1|Foumn 9.4% 11.5% 12.6% 10.41 8.81 8.17 | 49,833.98 | 146,093.04 | 353,340.30 123 145 156 | laisiu WU AU
2| Faiaf 9.3% 11.5%|  12.5% 10.43 8.83 8.19 | 4928542 | 145,134.80 | 351,340.65 1.22 1.45 156 | T WY WY
3lawijs 9.2% 11.4% 12.4% 10.54 8.92 827 | 46,542.62 | 140,343.56 | 341,342.39 121 1.43 1.55 | s AU AU
4| uaserssn 9.2% 11.4% 12.4% 10.54 8.92 827 | 46,542.62 | 140,343.56 | 34134239 121 143 1.55 | lairiu AU AU
5|guivs1n 9.1% 11.3% 12.3% 10.60 8.97 8.32 | 45,034.08 | 137,708.38 | 335,843.35 121 143 1.54 | s WU AU
6|gasAnd 8.9% 11.0% 12.0% 10.80 9.14 8.48 | 39,959.89 | 128,844.60 | 317,346.56 1.18 1.40 151 | i WY WY
7| Wans 8.9% 11.0% 12.0% 10.82 9.15 8.49 | 39,685.61 | 128,365.47 | 316,346.74 1.18 1.40 151 | lairu WU AU
8| d1ha 8.9% 11.0% 12.0% 10.83 9.17 8.51 | 39274.19 | 127,646.79 | 314,847.00 1.18 139 1.50 | lairiu AU AU
9lwngyTan 8.8% 10.9% 11.9% 1091 923 8.57 | 37,354.23 | 12429292 | 30784822 1.17 138 149 | Tairiu AU AU
10| Lgosaou 8.6% 10.7% 11.7% 11.06 935 8.68 | 34,062.87 | 118,543.44 | 295.850.30 1.16 137 147 | laiiu WY WY
11] uns 8.6% 10.7% 11.7% 11.09 9.38 8.71 | 33,240.03 | 117,106.07 | 292.850.82 1.15 136 147 | s AU AU
12| dwyu 8.5% 10.6%|  11.6% 11.13 942 8.74 | 32,280.05 | 115429.14 | 289,351.43 1.15 1.36 146 | sk AU AU
13| qTvsiy 8.5% 10.6% 11.6% 11.16 9.44 8.76 | 31,731.49 | 114,470.89 | 287.351.78 1.14 135 146 |l WY WY
14| vy 8.5% 10.6% 11.6% 11.19 9.46 8.79 | 31,045.79 | 113,273.08 | 284,852.22 1.14 135 146 | lairiu WU AU
15| masysel 8.5% 10.5%|  11.5%| 1122 9.49 8.81 | 30,360.09 | 112,075.28 | 282,352.65 1.14 1.35 145 | laieu i U
16|1F09518 8.2% 10.3% 11.3% 11.43 9.67 8.98 | 25697.32 | 103,930.18 | 265,355.61 112 132 142 | ek AU AU
17|@oa v 8.1% 10.2% 11.2% 11.52 9.75 9.05 | 23,777.36 | 100,576.31 | 258,356.82 1.11 131 141 | laiiu WY WY
18| weten 8.0% 10.0% 10.9% 11.70 9.90 9.19 | 19,937.44 | 93,868.58 | 244,359.26 1.09 1.29 139 | s WU AU
19| AWWAUNEYT 7.3% 9.2% 10.2% 12.43 9.73 9.77 | 581201 | 69,193.72 | 192,868.22 1.03 121 131 lairiu AU AU
20( AN 72% 9.1%|  10.0% 12.54 9.83 986 | 375491 | 6560029 | 185369.52 1.02 120 130 | s AU AU
ANRATA VLI 8.6% 10.7%|  11.7% 1112 9.33 873 | 33,260.60 | 117,142.01 | 292,925.81 1.15 1.36 147 0/20. | 20/0. 20/0.

fhm?im‘?”qgﬁmﬂ 10.3% 9.73 147,776.14 133 40/20 (H1W 67%)




001

M50 1.7 FoyanamsMuUIMNIMIRY N5al YanINTasuAINIITIAINGIN 10%

A58 A1 AN 10%

199,341.00 |1JWI

YUV 3,000 Wp 5101 32UV 5,000 Wp 5191 293,715.00 (110 52UV 10,000 Wp 5101 568,170.00 |11
IRR (%) PB (i) NPV (U11) B/C /Nl snaust
191 Jwiia 3,000 Wp | 5,000 Wp | 10,000 Wp |3,000 Wp | 5,000 Wp [10,000 Wp| 3,000 Wp | 5,000 Wp | 10,000 Wp 3,000 Wp [5,000 Wp| 10,000 Wp | 3,000 Wp | 5,000 Wp 10,000 Wp
1|Foum 10.0%|  12.3% 13.3% 9.87 8.35 775 | 61,199.43 | 162,839.24 | 385,734.57 1.29 1.53 1.65 |  #Wu WU WU
2| Faiafi 10.0%|  12.2% 133% 9.89 8.37 776 | 60,650.87 | 161,880.99 | 383,734.92 1.29 153 165| #w AU AU
3lawijs 9.9%|  12.1% 13.2%|  10.00 8.45 784 | 57,908.07 | 157,089.75 | 373,736.66 1.28 1.51 1.63 | #wm AU AU
4| unsanssd 9.9%|  12.1% 132%|  10.00 8.45 7.84 | 57,908.07 | 157,089.75 | 373,736.66 128 1.51 163 #w WU AU
5|giusTl 9.8%|  12.0% 13.1%|  10.05 8.50 7.89 | 56,399.52 | 154,454.57 | 368,237.62 1.27 1.50 1.62 | s A3i] Ay
6|gasand 9.6%|  11.7% 12.8%|  10.25 8.67 8.04 | 51,325.34 | 145,590.79 | 349,740.84 1.25 1.48 159 | laisiny ain (A3
7| Wins 9.5%| 11.7% 12.8%| 10.26 8.68 8.05 | 51,051.06 | 145,111.67 | 348,741.01 1.25 147 1.59 | 'lainu AU AU
8| d1ha 9.5%| 11.7% 12.8%|  10.27 8.69 8.07 | 50,639.64 | 14439298 | 34724127 124 147 159 | lainu AU AU
9|wbayTan 9.4%|  11.6% 12.6%| 1035 8.75 8.13 | 48,719.68 | 141,039.12 | 340,242.49 123 1.46 157 | s WY NI
10| wigosaou 93%|  11.4% 12.5%|  10.48 8.87 8.23 | 4542832 | 135289.63 | 328,244.57 1.22 144 155 | Tairiu AU AU
11| uwng 92%|  11.4% 124%|  10.52 8.90 826 | 4460548 | 133,852.26 | 325,245.10 121 1.44 1.55 | aiWu WU WU
12| dmyu 92%|  11.3% 124%|  10.56 8.93 829 | 43,645.50 | 132,175.33 | 321,745.70 121 143 154 | lainu AU AU
13| qTuvie 92%| 11.3% 123%|  10.58 8.95 8.31 | 43,096.94 | 131,217.08 | 319,746.05 121 1.43 154 | lasiu WY Aal]
14| 1w 9.1%| 11.3% 12.3%|  10.61 8.98 833 | 42,411.24 | 130,01928 | 317,246.49 1.20 1.42 154 | s WY WY
15| masyysal 9.1%|  11.2% 12.3%|  10.64 9.00 8.35 | 41,725.54 | 128,821.47 | 314,746.92 1.20 1.42 153 | Tairiu AU AU
16|%e9310 8.9%| 11.0% 12.0%| 10.84 9.17 8.51 | 37,062.77 | 120,676.37 | 297,749.88 1.18 139 1.50 | lainu WU WU
17|@oe v 8.8%|  10.9% 11.9%| 10.93 9.24 8.58 | 35,142.81 | 117,322.50 | 290,751.10 1.17 138 149 | laisinu WU WU
18| weten 8.6%| 10.7% 11.7%| 11.10 9.39 8.72 | 31,302.89 | 110,614.77 | 276,753.53 1.15 136 147 | TaiWu WU WU
19| FLWaUnes 7.9% 9.9% 10.8%| 11.79 9.98 926 | 17,177.46 | 8593991 | 22526249 1.08 1.28 138 | 'lainu AU WU
20| a0 7.8% 9.8% 10.7%| 1190 |  10.00 935 | 1512036 | 82,34649 | 217,763.79 1.07 127 137 laiwu AU AU
AundemmIAsEULY 92%|  11.4% 124%|  10.54 8.92 8.28 | 44,626.05 | 133,888.20 | 325,320.08 121 1.44 155| 4/16. | 20/0. | 20/0.
ﬁwm?%ﬂv‘?qgﬁmﬂ 11.0% 9.25 167,944.78 1.40 44716 (H1U 73%)




101

M50 6.8 FoyanansMuUIMNIIMIRY N5al YaAINTAIUAINIITIAING 15%

7381 f1pA1 1IN 15%

FZUV 3,000 Wp 5101 188,266.50 (11 32U 5,000 Wp 51011 277,397.50 [V 52UV 10,000 Wp 5101 536,605.00 | 1M
IRR (%) PB (1) NPV (111) B/C W/l el
1w Janda 3,000 Wp | 5,000 Wp |10,000 Wp {3,000 Wp |5,000 Wp|10,000 Wp | 3,000 Wp | 5,000 Wp | 10,000 Wp B,000 Wp|5,000 Wp| 10,000 Wp |3,000 Wp | 5,000 Wp 10,000 Wp
1|Foum 10.7%|  13.1% 14.2% 9.33 7.89 732 | 72,564.88 | 179,585.43 | 418,128.85 1.37 1.62 175 | A AU AU
2| dafaf 10.7%|  13.0% 14.2% 935 7.91 734 | 72,01632 | 178,627.18 | 416,129.19 137 1.62 174 | W WY WY
3|awafi 10.6%|  12.9% 14.0% 9.45 7.99 741 | 6927351 | 173,835.95 | 406,130.93 135 1.60 173 | W AU i
4| upgessa 10.6%|  12.9% 14.0% 945 7.99 741 | 6927351 | 173,835.95 | 406,130.93 1.35 1.60 173 | WU i
5|9¥ieB1il 10.5% 12.8% 13.9% 9.50 8.04 745 | 67,764.97 | 171,200.77 | 400,631.89 1.34 1.59 1.72 | A MU MU
6|gasAnd 103%|  12.5% 13.6% 9.69 8.19 760 | 62,690.79 | 162,336.98 | 382,135.11 132 1.56 1.68 | U WU WU
7| Wams 102%|  12.5% 13.6% 9.70 8.20 761 | 6241651 | 161,857.86 | 381,135.28 132 1.56 1.68 | AU AU AU
8| a1 10.2% 12.5% 13.6% 9.71 8.21 7.62 | 62,005.09 | 161,139.17 | 379,635.54 1.32 1.56 1.68 | W WU WU
GTAGH 10.1% 12.4% 13.5% 9.79 8.28 7.68 | 60,085.13 | 157,785.31 | 372.636.76 131 1.55 167 W WY N1
10| ulgosaou 10.0% 12.2% 13.3% 9.91 8.38 7.78 | 56,793.77 | 152,035.83 | 360.,638.85 1.29 153 164 W WY WY
1] uns 99%|  122% 13.2% 9.95 8.41 780 | 5597092 | 150,598.45 | 357,639.37 1.28 1.52 1.64 | M WU WU
12| gy 99%|  12.1% 13.2% 9.98 8.44 783 | 5501094 | 148,921.52 | 354,139.98 1.28 1.51 163 #HM WU WU
13| g Tuvie 99%|  12.1% 13.1%|  10.01 8.46 785 | 5446238 | 147,963.28 | 352,140.32 1.28 1.51 1.63 | lairu WU WU
14| U 9.8% 12.0% 13.1%|  10.03 8.48 7.87 | 53,776.68 | 146,765.47 | 349,640.76 127 1.51 1.62 | luru WU WU
15 masysel 9.8%|  12.0% 13.1%|  10.06 8.51 7.89 | 53,000.98 | 145,567.66 | 347,141.19 | 127 1.50 162 | 'l (AR (e
16/1Bea510 9.5% 11.7% 12.8%| 10.25 8.67 8.05 | 4842822 | 137.422.56 | 330,144.15 125 1.47 159 | Tainm WU WU
17|1%oq I 9.5% 11.6% 12.7%| 1033 8.74 8.11 | 46,508.26 | 134,068.69 | 323,145.37 124 1.46 158 | laimu WY WY
18| Weten 93%|  11.4% 12.5%|  10.49 8.88 824 | 4266834 | 127,360.96 | 309,147.80 122 1.44 1.55 | lairw WU WU
19| Fuwans 8.5%|  10.6% 11.6%| 11.15 943 876 | 2854291 | 102,686.10 | 257,656.76 1.15 135 146 | lairu WU WU
20| 91N 8.4% 10.5% 115%| 11.25 9.52 8.84 | 2648581 | 99,092.68 | 250,158.06 1.13 134 145 | lairiy MU MU
AN AGATVIATZUL 9.9%|  12.2% 13.2% 9.97 8.43 782 | 55991.50 | 150,634.39 | 357,714.36 1.29 1.52 164 | 12/8 20/0. | 20/0.
mméﬂ‘ﬁﬂgﬁmﬂ 11.8% 8.74 188,113.41 1.48 52/8 (H1U 87%)




01

M50 1.9 FoyanamsMuUIMNIMIRY N5al YAAINITAIYUAINIITIAING 20%

ﬂiiﬁ G%1ﬂ’i1 MNAN 20% |3EVD 3,000 Wp 5171 177,192.00 “U'I‘I/'I 321U 5,000 Wp 3101 261,080.00 |UIN 321VU 10,000 Wp 3101 505,040.00 U0
IRR (%) pB () NPV (1) B/C W/ lairu el
ey Jwiia 3,000 Wp | 5,000 Wp | 10,000 Wp |3,000 Wp | 5,000 Wp 10,000 Wp | 3,000Wp | 5,000 Wp | 10,000 Wp |3,000 Wp | 5,000 Wp | 10,000 Wp | 3,000 Wp | 5,000 Wp 10,000 Wp

1|Foum 11.5% 14.0% 15.2% 8.79 743 6.90 | 8393032 | 196331.62 | 450,523.12 145 1.72 185 | #w A A
2| Aufafs 11.5% 13.9% 15.1% 8.81 7.45 6.91 | 83381.76 | 19537337 | 448,523.47 145 1.72 1.85 NI WU WU
3lawjs 11.4% 13.8% 15.0% 8.90 7.52 6.98 | 80,638.96 | 190,582.14 | 438,525.20 1.44 1.70 183 | WY WU
4| upsanssa 11.4% 13.8% 15.0% 8.90 7.52 6.98 | 80,638.96 | 190,582.14 | 438,525.20 1.44 1.70 183 | W WU WU
5|giivs1i 11.3% 13.7% 14.9% 8.95 7.57 7.02 | 79,130.42 | 187,946.96 | 433,026.16 143 1.69 182 #m i i
6|gnsdnd 11.0% 13.4% 14.6% 9.13 7.72 7.16 | 74,056.24 | 179,083.17 | 414,529.38 1.40 1.66 179 #u i i
7| Wins 11.0% 13.4% 14.5% 9.14 7.72 717 | 73,781.96 | 178,604.05 | 413,529.55 1.40 1.66 178 | # WU WU
8| d1ha 11.0% 13.4% 14.5% 9.15 7.74 718 | 7337054 | 177,885.36 | 412,029.81 1.40 1.65 178 W AU AU
9lwumTan 10.9% 13.3% 14.4% 9.22 7.79 723 | 7145058 | 174,531.50 | 405,031.03 1.39 1.64 177 W it it
10| nigoaaoU 10.7% 13.1% 14.2% 934 7.90 733 | 68,159.21 | 168,782.02 | 393,033.12 137 1.62 175 | WY W
1] uns 10.7% 13.0% 14.1% 9.37 7.92 735| 6733637 | 167.344.65 | 390,033.64 136 1.61 174 | W W
12| dmyu 10.6% 13.0% 14.1% 9.40 7.95 738 | 6637639 | 165667.71 | 386,534.25 1.36 1.61 173 | (ARl (e
13| q i 10.6% 12.9% 14.1% 942 7.97 739 | 65827.83 | 164,709.47 | 384,534.60 1.36 1.60 173 | AU AT
14| v 10.6% 12.9% 14.0% 945 7.99 741 | 6514213 | 163,511.66 | 382,035.03 135 1.60 172 AT A
15 mTysel 10.5% 12.8% 14.0% 948 8.02 743 | 6445643 | 16231385 | 37953547 135 1.60 172 A A
16]1%09510 10.3% 12.6% 13.7% 9.66 8.17 758 | 59,793.67 | 154,168.75 | 362,538.42 132 1.57 169 W AU WU
17)@oaln 10.2% 12.5% 13.6% 9.73 8.23 7.64 | 5787371 | 150,814.89 | 355,539.64 131 1.55 167 | ¢ WY W
18] Wzt 10.0% 12.2% 13.3% 9.89 8.36 776 | 5403378 | 144,107.16 | 341,542.08 1.29 1.53 165 ¢ WY W
19| MUWanYs 9.2% 11.4% 12.4% 9.71 8.89 825| 3990836 | 11943230 | 290,051.03 122 1.44 155 W W
20| @10 9.1% 11.3% 12.3% 9.81 8.97 832 | 37.85125| 11583887 | 282,552.34 1.20 143 154 | @ (ARl (e
AIRAIAMVUIATZIA 10.7% 13.0% 14.1% 931 7.94 737| 6735694 | 167,380.58 | 390,108.63 136 1.61 174 | 20/0. | 20/0. 20/0.

ﬂ'nm?im‘?”qgﬁmﬂ 12.6% 8.21 208,282.05 1.57 60 /0 (W11 100%)
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